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Rangoon, 493 
Rathmines and Rathgar, 700, 741 


Reading, 290 

Redditch, 1078 

Rhyl, 786, 830 

Rotherham, 192, 998 

Roumanian Post and Telegraph Depart. 
ment, 331 

Roundwood Colliery Co., 701 

Rugby, 876 

St. Anne's-on-Sea, 493, 536, 660, 701, 740, 


787, 955 

St. Pancras (London), 218, 290, 701, 786, 829, 
875, 916, 998, 1039, 1078 

St. Petersburg, 1 

Salford, 121, 290, 33), 368, 787, 829, 876, 
1039, 1078 

Shanghai, 660 

Sheftield, 164, 206, 916, 998, 1039, 1077, 1018 

Shipley, 741, H29, 874, 956 

Shoreditch (London), 740, 742, 787, 787, 530 


Sidmouth, 206, 248, 290, 331, 367, 452 
Silvertown Wholesale Co-operative 
Society, 956 


Simpson & Co,, 452 


Smithfield Markets Electric Supply Co., 


453 

Sneyd Colliery, 576 

South Wales Electrical Power Distribu- 
tion Co., 192, 331, 701, 998 

кошар, 78, 191, 248, 331, 368, 660, 
787, , 881, 1078 

Southampton Docks, 494 

Southwark (Lundon), 660, 1078 

Spanish Posts and Telegraph Department, 
787, 830, 955 

Stalybridge, Mossley, Hyde and Dukin- 
field, 121, 164, 906, 330, 331, 357, 406, 493, 
493, 536, 576, 701, 701 

Stepney, 367, 401, 452, 680. 917, 956, 998 

Stockport, 452, 493, 536, 701, 741 

Stockton. 831 

Stoke-on-Trent, 330, 367, 401, 451, 493, 830, 
876 

Stone Guardians, 831 

Stretford, 874, 916 

Sunderland, 36, 78, 121, 164, 906, 289, 331, 
368, 401, 536, 536, 576, 876, 617, 660, 701, 
741, 796, 899, 875, 916, 1040, 1078 

Surbiton, 401 


Tenders Invited, Received and Accepted continued. 


Swansea, 36, 206, 401, 452, 576, 617 
Swansea Guardians, 617 

Swansea Hospital, 618 | 
Swindon, 36, 79, 948, 831, 368, 536, 875, 916, 


1078 
Swindon and Highworth Guardians, 248 
Brane (N. S. W.), 122, 248, 290, 368, 493, 536, 


Tokyo (Japan), 917 
Trafford Power and Light Supply (1902), 
954, 998, 1039 


шо (Spain), 948 А 
Turkish Post and Telegraph Authoritios, 
660 


Tynemouth, 451, 493, 536, 576 

United National Colliery Co., 79 

United Turkey Red Co., 401 

Valencia (Spain), 536 

Valletta (Malta), 787 

Wakefield, 740, 1039 

Wakefield Guardians, 494. 617 

Wallasey, 290, 331, 367, 401, 451, 493, 787, 
876, 998, 1078 

Walsall, 331, 368, 676, 618, 749 

Walthamstow, 536, 576, 874, 916, 955 


Wandsworth and Clapham Guardians, 
248, 290, 368 

War Office, 121, 164, 290, 998. 1078 

Warrington, 368, 659, 600, 701, 741, 787, 1078 

Watford, 831, 875, 916 

Wednesbury, 786, 829, 875, 916 

Wellington (New Zealand), 330, 367, 787, 
876, 1039, 1078 

West Bromwich, 998 

West Ham, 79, 493, 535, 576, 617, 660, 876 | 

West Ham Guardians, 830, 875 

West London District Schools (Ashford) 


141 
wey Hour 741, 787, 830 
Whitby, 1078 
Whitehaven, 916 
Wigan, 122, 330, 368, 868, 618, 829, 1038, 1078 
Willesden, 290 
Wimbledon, 700, 741, 786, 830, 830, 915, 955 
Woking, 1040 
Wolverhampton, 701, 875, 916 
Wrexham, 875 І 
Yarmouth, 576, 617, 660, 701, 876, 1039, 1078 
ҮотК, 1078 


Companies, Joint-Stock (New Electrical, &c.), Registered. 


A. B. P. Accumulator, 838 

Accuinulator and Motor Constructor, 39 

Acoustic Patents, 82 

Allan's Metal Syndicate of America, 535 

Allan's Metal Syndicate of Canada, 203 

Anglo-American Motor Car, 747 

Anglo-Iberian Electric Light and Power, 624 

Auto-Electric Rifle and Target, 747 

Automatic Telephone, 538 

Bath and District Light Railway, 1080 

Begbie Manufacturing, 1048 

Birkenhead and Chester Tramways, 293 

Brazilian Mica, 293 

Bridgwater, 838 

Bridgwater and District Electric ‘Supply and 
Traction, 200 . 

British Electric Transformer, 747 

British Germain Motor Car, 200 

British Miller Signal, 293 

Brooker and Goss, 791 

Burmah Electric Tramways and Lighting, 39 

Callender, G. M., 1080 

City and Suburban Electric Carriaze, 747 

Continuous Rail Joint Co. of Great Britain, 293 

County Electric Traction, 203 

Delagoa Bay Development, 624 

Dynamic Gas Power, 747 

Dynamotor, 298 

East India Construction, 1043 

Electric Conversion, 1080 


Electric Danite, 747 

Electric Supply Co. of Ireland, 57 

Electric Traction Co. of Hong Kong, 293 

Electric Traction Insurance, 39 

Electrical Mining, 334 

Electrical Name and Numerical Sign, 961 

Electrical Treatment, 200 

Electromobile, 4) 

Empire Electric Light and Power, 293 

Excelsior Fibre, 82 

Fenner, James, 1030 

Fife Electric Power, 372 

Fothergill, 495 

General Electric Inspection, 453 

General International Wireless Telegrapli and 
Telephone, 124 

Gerrard's Automatic Track Cleaner, 838 

Halsey Electric Generator, 372 

High-Speed Braiding Machine, 879 

Hindhead and District Electric Light, 239 

Hudson and Bowring, &2 

Indiarubber Manufacturing, 791 

Industrial Storage Battery, 1013 

Inland Waterways, 200 

International Wireless Telegraph, 838 

Johnson Economiser and Smoke Consumer, 
1050 

К.С. Motors, 495 

Lamp Manufacturing, 747 

Lancashire Waggon, 1080 


Ledbetter, 664 

Ljungstrom Engine Boiler and Condenser, 879 

Llangollen and District Electric Light and 
Power, 209 

London Motor Omnibus, 961 

Londonderry-Moville Electric Railway, 250 

London Telegraph and Steam Gauge Electric, 
100 


4 
Lord and Shand, 981 
Lyon Patent Refrigerator, 1004 
Marconi's Wireless Telegraph Co. of Canacla, 


166, 664 
Maudslay Motor, 624 
Mersey Electric Supply, 791 
Metal and Chemical, 495 
Metropolitan Electric Tubes, 203 
Metropolitan Engineering. 1081 
Midgley's Electro-Therapeutical, 209 
Milnes-Daimler, 23 
Motor Biring, 293 
Mulliners, 1081 
National Provincial Electricity, 1001 
New Automobile, 495 
North-West London Electric Supply, 250 
North-Western Electricity and Power Gas, 621 
Nottinghamshire and Derbyshire Tramways 
Development, 293 
N.S. Electric Storage, 334 
Oppermann Electric Carriage, 250 
Pearson Fire Alarin, 961 


Prestel Miners’ Саз. In:licating Electric 
Lamp, 579 

Private Wire and Telephone Installation, 1014 

Procter and Cottrill, 1081 

River Plate Electricity, 208 

Romapac Tramway Construction, 124 

Scottish Central Electric Power, 1014 

Severn Electric Launch, 410 

Shaw (John) & Sous (Brighouse), 579 

Siemens Electric Appliances, 40 

Siemens-Schuckert Werke Aktien Gesell- 
schaft, 1044 

Silent Motor Car, 209 

SIDA Underground Conductor, 747 

Slack, Thomas, 579 

South London Tramways, 453 

Standard Motor, 879 

Stewarts and Lloyds (South Africa), 495 

Sumner (W. and E.) anl Cleniontson, 747 

Syro Switch, 579 | 

Taunton Electric Tracti n, 747 

Traction Insurance, 791 

Universal Tube, 209 

Wardle, 747 


Websters, 209 
Whitchurch and Pangbourne Electric Supply, 
Wilding, 410 1203 


Worthington Pump, 1081 
Wrekin Foundry, 124 
Yorkshire Private Telephone, 961 


Companies’ (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c. 


Adams-Randall Telephone Patents — Stat. 

African Direct Telegraph —372 1879 

Allgemeine Elektricitats Gesellschaft (Berlin) 
— Rpt. 166, Mtg. 333; 706 

Amazon Telegraph—-Rpt. 249 

American Electric Supply—210 

Anglo-American Telegraph—Rpt. 623, Mtg. 
708, Div. 1004, Stat. 1081 

Anglo-Argentine Tramways—Rpt. 1051 

Aron Electricity Meter—334, Rpt. 371 

Automatic Electrical Advertising—Stat. 579 

Automatic Telephone—Mtg. 400; 451 

Automatic Telephone (1903) - Mtg. 1051 

Babcock and Wilcox — Div. 1081 

Baker Street and Waterloo Railway- 878, 
Mtg. 920 

Barcelona Tramways—291, Mtg. 1042 

Barnsley and District Electric Traction—580 

Bastian Meter—Rpt. 333 

Bath Electric Tramways—Mtg. 39 

Belfast Street Tramways —833 

Belliss and Morcoin - 706 

Birmingham and Aston Tramways- 838 

Blackheath and Greenwich District Electric 
Light—496, Rpt. 362, Mtg. 705 

Blackpool Electric Tramways (3outh)—454 

Blackpool and Fleetwood Tramroad - Rpt. 6€4 

Bournemouth and Poole Electricity Supply — 
834, 624, Div. 538, Rpt. 920, Mtg. 959 

Brasilianische Elektrieitäts Gesellschaft 
Div. 410 

kc. Tramways aud Carriage — Rpt. 662, 

. 706 

British Aluminium—Rpt. 166, Mtg. 210 ; 250 

British Columbia Electric Railway—Rpt. 447, 
Mtg. 580 | 

British Electric Street Tran ways— 280, 748 

British Electric Traction—40, 166 ; Rpt. 407 

British Electric Transformer Div. 664 ; 748 

1 б шен Superannuation Fund — 

British Insulateland Helsby Cables— 40, 454, 

Div. $80, Rpt. 920, Mtg. 958 


British Thomson-Houstou —M tg. 81, Stat. 405 

British Westinghouse Electric and Manufac- 
turing – Rpt. 292, Mtg. 370, Stat. 701 

Brockie-Pell Arc — Rpt. 81, Mtg. 123, Stat. 495 


Bromley (Kent) Electric Light and Power— . 


1004, Mtg. 1081 

Brompton and Kensington 

Spp t. 745, Mtg. 836 

Brush Electrical Engineering — Div. 922, Rpt. 
959, Mtg. 1* 01 ; 1044 

Buenos Avres aud Belgrano Electric Tram- 
ways— Mtg. 1013 

Buenos Ayres Electric Traction (1901) – 490 

Buenos Ayres Grand National Tramways — 
Mtg. 922 ; 962 

Buenos Ayres Tramways—Rpt. 962 

Bullers— Rpt. 210, Stat. 7^1 

Burmah Electric Tramways and Lighting—82 

Calcutta Tramways —Rpt. 1003, Mig. 1043 

Caledonian Railway —Mtg. 915 

Callender'n Cable and Construction —Div. 82 

Cambridge Electric Supp'y—Rpt. 662, Mtg. 
746 

Cape Asbestos—Mtg. 39 

Cape Electric Tramways—Rpt. 8], Mtg. 166, 
Div, 372 

Castner-Kellner Alkali—Div. 82 

Central Electric Supply—210 

Central London Railway—Div. 580, Rpt. 623, 
Mtg. 662 

Charing Cross and Strand Electricity Supply 
— 454, Div. 624, Rpt. 661, Mtg. 703 

Chatham, Rochester and District Electric 
Lighting - 210 

Chelsea Electricity Supply—Div. 748, Rpt 
790, Mtg. 836 

Chislehurst Electric Supply—Rpt. 1003 

City and South London Railway—Hpt. 538, 
579, Mtg. 621, Rpt. 662 

City of Birmingham Tramways—Mtg. 250; 


40, 294 
City of Carlisle Electric Tramways- Rpt. 
748, Mtg. 792 


Electricity 


City of London Electric Llghting— 334, Div. 
700, 748, Rpt. 700, Mtg. 835 

Cleveland Trust—Mtg. 210 

Commercial Cable—624, Div. 204. Mtg. 837, 
Rpt. 922 

Compagnie du Chemin de Fer du Katanga - 40 

Companies, Joint-Stock, Gerinan —449, 706 

Companies Struck off Register —202, 449, 698 

Consolidated Telephone Construction and 
Manufacturing—Rpt. 705, Mtg. 745, Stat. 

0$ 


1051 

Cork Electric Tramways and Lighting - Mtg 
920 

County of London and Brush Provincial 
Electric Lighting — 834, 1041, Div. 880, Rpt. 
120, Mtg. 958 

Coveutry Electric Lighting and Engineering 
—8973, 410 

Coventry Electric Tram ways—Mtg. 960 


| 898 Div. 410 


Crossley —Div. 792 | 

Crystal Palace—Mtg. 39 

Cuba Subinarine Telegraph —Mtg. 38, Div. 1051 

Davis and Timmins— Div. 833, Mtg. 060 

Delagoa Bay Developinent — 524 

Deutsche Gesellschaft für Elektrische Un- 

ternehmunger- 706, 792. 

Dick, Kerr—Stat. 495 

Direct Spanish Telegraph—Div. 580, Rpt, 
920, Mtg. 958 | 


Direct United States Cable Div. 538, 962, 


Rpt. 579, Mtg. 622, Stat. 922 
Douglas Southern Electric Tramways - Rpt. 
409 


Dover Gas— 838 


Dublin and Lucan Electric Railway—5S0, . 


Rpt. 623 : . . 
Dublin United Tramways - Div. 496, Rpt, 623, 
Mtg. 003 
Durhain Gas—Mtg. 705 
East London Railway —580 
Eastern Extension Australasia and China 
a Telegraph—Rpt. 165, Mtg. 207, Div. 372 ; 538 


15 


Eastern Telegraph —Div. 372, 962, Rpt. 579, 
Mtg. 619, Stat. 879 (see also page 584) 

Edison and Swan United Electric Light— 
Rpt. 371, Mtg. 407, Stat. 747 

Edmundson’s Electricity Corporation—89, 
Div. 454 і 

Edwards Air Pump Syndicate —Rpt. 960 

Electric Canal Haulage - Stat. 879 

Electric and Gen*ral Investment —834 

Electricity Supply Co. for Spain—Rpt. 210 

Electric Lighting and Traction Co.of Australia 
— Mtg. S37 

Electric Railway and Tramway Carriage 
Works—S'at. 495 

Electrical Copper— 334 

Electrolytic Alkali— Rpt. 40, Div. 124, Mtg. 
210; 294 

Electromobile—124 

Ernest Scott and Mountain- Stat. 209 

Evered—Rpt. 962 

Exploration—M tg. 1013 

Fairburn, Lawson, Combe and Barbour— 
Rpt. 902, Mtg. 1013 

Felten aud Guijleaume—Mtg. 1081 

Ferranti—334, 706 

Fleetwood and District Electric Light and 
Power—Rpt. 210, Stat, 922 ; 550 

Folkestone Electricity Supply—Rpt. 21, 

tg. 062 

Gas Light and Coke—Mtg. 706 

Gateshead and District Trantways—Rpt. 9€0 

General Electric (1900) —858 

General Electric (U.S. A.) Div. 294, 922 

German Joint-Stock Enterprise—449, 706 

Giant's Causeway, Portrush and Bush Valley 
Railway and Tramway— Mtg. 624 

Globe Telegraph and Trust—Div. 538 

Gravesend and Northfleet Tramways - 880 

Great Northern and City Railway—Rpt. 623, 
Mtg. 663 

Great Northern, Piccadilly and Brompton 
Railway— 454, 533 

Great Northern Telegraph—Div. 372 
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Companies’ (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c.—continued. 


N and Port Glasgow Tram ways — Rpt. 


Guildford Electricity Supply = Rpt. 960 
Hadfield’s Steel Foundry Mtg. 930 

Halifax and Bermudas Cable--Stat. 209 
8105 8 Rpt. 746, Mtg. 837, Stat. 


1 
Helios — Div. 792 
W. T. Henley’s Telegraph Works—Rpt. 748, 
Mtg. 834 
-Hornsby —210, Mtg. 334 
Hove Electric Lighting—Rpt. 937 
Imperial Trainways—Mtg. 746 
India Rubber, Gutta Percha and Telegraph 
Works—Rpt. 333, Mtg. 371 
и Buronests Telegraph —Div. 1044, Rpt. 
1081 
Isle of Man Tramways and Electric Power— 
40, 210 (see also Maux Electric Railways) 
Isle of Thanet Electric Tramways and Lighting 
—Rpt. 388, Mtg. 408, Stat. 747 
Jamaica Electric Light and Power—Rpt. 210 
Jandus Arc Lamp and Electric—Stat. 209 


1901, 32309, (Neweastie-on-Tyne Electric 
Supply) 124, 453, 579, 921, 1°04. (New 
Century Arc Light) 579, (Newmarket Elec- 
tric Light) 884, 496, (Northampton Electric 
Light and Power) 838. 1004, (North British 
Electrical) 496, (North Stofordshi:e Tram · 
ways) 1044, (North-West London Electric 
Supply) 580, Notting НШ Electric Lighting) 
372, (Thomas Parker)838,870,( Petteries Blec- 
trie Traction) 888, (Puwer and Traction) 747, 
(Puleford Bros.) 453, (Renewable Beet rie 
Lamp) 209, (Reyrolle) 124, (River Plate 
Electricity) 580, (Ross. Courtney) 961, 
(Rowland Barnett) 82, (St. Helens Cable) 
82, 994, 458, (Salt-bury Meetrie Light and 
Power) 104 (Santoni) 931, (Shannon 
Electric Power) 294, (South African Light- 
ín? Assoctation) 209, (South American 
Blee!ric) 888,1031,( South Lancashire B'ectric 
Traction and Рост) 82, (Stothert and Pitt) 
40, (Sunbeam Lamp) 372, (W. К. Sykes 
1 ing Signal) 209, (Thompson, 
Ritchie) 410, (Thunderbolt Patent Governor) 


Japan Electric Light and Power—Stat. 495 40, Tynemouth and District Electric 
Johnson-Lundell Electric Traction— 110 Traction) 747, л Kingdom Traction) 
Kensington and Knightsbridge Electric 496, 962, (United Kingdom Tramway, Light 

Lighting—Div. 706, Rpt. 791, Mtg. 836 Ratluay and Electrical) 82, (Universal 
Kidderminster and Stourport Electric Tram- Microphone) 291, (Uxbridgs and District 


ways-—Mtg. 1004 

. Lahmeyer— 706, 792 
Lancashire and Yorkshire Railway—Mtg. 706 

Lancashire Electric Power- Mtg. 792 

Lancashire Electrical Engineering Stat. 200 

Lancaster and District Tramways—Mtg. 250 

Liens, &c., Registered and Disaharged — 
(A. B. P. Accumulator) 1004, (Aberystwy‘h 
and Chinon" Electricity Supply) 624, 
Adama-Ranuall Telephone Patents) 961, 
Anglo- Portuguese Telephone) 759, (Ashton, 

rost) 624. (Barce ona Trainways) 879, 

(Bastian Meter) 40, 293, 922, (Thomas 
Bolton) 962, (Bright's Light and Power) 
293, 834, 962, (Brisbane Electric Tram- 
ways Investment) 579, (British Elec- 


trie Traction) 293, 747, 961, (British 
Electromobile) 209, (British Mi Signal 


Syndicate) 496, 922, (British Uralite) 
791, (Cardwell, Boorman and Ford-Lloyd) 
879, (Charing Cross and Strand Klectricity 
Supply) 372, (Cork Electric Tramways 
and Lighting) 200, 293, 410, 496, 579, 624, 
747, (Coreper-Coles Galvanising) 293, (Crysel) 
453, (Dick, Kerr) 791, (Dublin United 
Tramways) 209, ee Telegraph) 1044, 
(Easton) 922, (Edinundion's El. ct: icity) 
293, (Biectsic Carriage and Storage) 879, 
(Electric Dantte) 879, 1044, (Eli ctric Light- 
ing Boards) 40, 209, 293, 834, 453, ( Electric 
Ozone Syndicate) 40, 293, (Electric Timber 
Seasoning and Рте›егса on] 961, ( Evershed 
and Vignoles) 747, (Flather) 334, (Frinton- 
on-Sea and District Electrice Глоћ and 
Power) 1044, (W. 7'. Glorer) 334, 747, 922, 
(Guildford Electricity Supply) 453, 747, 1044, 
(W. В. IIaigh) 294, (Incandescent Electric 
Lampy579, (Industrial Electric) 209, (Ingl-- 
ton Electric Lighting and Power) 496, 
(Kensington and Knightsbrid:.e Electric 
Lighting) 372, (Langdon-Davies Motor) 
124, 294, 372, (Leeds Copper) 791, (Lewis- 
ham and District. Electric Supply) 121, 
334, (Sir Hiram Mazim Electrical and 
Engineering) 580, (Metropolitan Electric 
Supply) 40, 334. 458, (Middleton Electric 
Traction) 82, (Midland Electric Corpora- 
tion for Power Distribution) 294, (Мопогац 
Portable Railway) 124, (C. < 4. Musker) 


Electric Supply) 410, 453, 580, 747, 1081, 
Vandam, Marsh) 747, (Welsh Electric 
ruet ion) 209, (Western Blectric Railways 

Development) 82, (Wilson Hartneli) 190, 

(Windermere and District Electricity) 291, 

9 Riectric Supply) 40, 209, 410, Tul, 

888, (Woolwich District Electric Light) 


791 
Liverpool District Lighting—Rpt. 878. Mtg. 
921 


Liverpool Overhead Railway—Rpt. 621, 668, 
Mtz. 705 

London, Brighton and South Coast Railway — 
Rpt. 580 

London, Chatham und Dover Railway —Mtg. 
663 


London, Deptford and Greenwich Tramways 
— 9623 


London Electric Supp'y—Div. 664, Rpt. 791, 
Mtg. 878 

London General Omnibus—Mtg. 748 

London and Paris Electric Railroad — 351 

London Road Car—Mtg. 748 

London United Tramways—538, 679, Mtg. 
746, R pt. 602 

Manhattan Elevated Railway—Rpt. 166; 
204 


Manx Electric Railways—833, Mtg. 921 (se: 
also Isle of Man Trainways) 

Marconi International Marine Communication 
— Rpt. 202, Mtg. 833 Stat. 495 

Marconi's Wireless Telegraph—Rpt. 960, Mtg. 
1002 

Mather and Platt—Stat. 209 ; 496, 748 

Mel.ou Mowbray Electric Lighting—Rpt. 910 

Mersey Railway—Rpt. 962, Mtg. 1003 

Merthyr Electric Traction aud Lighting — 
Rpt. 1004 

Metallic Seamless Tube—706 

Metropolitan District Railway—294, 371, 1081, 
Mtg. 746 

Metropolitan Electric Supply—Div. 838 Rpt. 
878, Mtg. 918 

Metropolitan Electric Tramways—Rpt. 623, 
Mtg. 663; 706 

Metropolitan Railway— Rpt. 623, Mtg. 603 

Midland Railway—792 

Monte Video Telephone—Rpt. 29, Mtg. 81, 
Stat. 496 


Morecainbe Tram ways—Mtg. 250 

Morley Electrical Eugineering — Mtg. 706 

Motor Traction —454 

Municipal Issues —( Norwich Corporation) 495 

Mutual Telephone — Mtz. 454, Stat. 57? 

National Electric En inen заь. 579 

ко Electric Supply—Rpt. 700, Mt. 

48 

National Telephone —372, Div, 664, Rpt. 705, 
Mtg. 744 

Nernst Electric Light—Rpt. 203, Mtg. 333, 
Stat 579 ; 962 

New Brotherton Tube —Mtg. 371 

New Phonophore Telephone—Stat. 579 

New Zealaud Electrical — Div. 1031 

Newcastle and District Electric Lighting — 
Rpt. 6604, Mtg. 705 

Newcastle-on- Гупо Electric Supply —706, Rpt. 
748, Mtg. 837 

Newmarket Electric Light - Mtg. 921 

Non-[nflatumable Wood and Fabrics—Rpt. 
373 

North Eastern Railway —Mtz. 748 

North Metropolitan Tramways – Rpt. 706 

North Staffordshire Tramwayn— Rpt. 
Mtg. 1003 

Northallerton Electric Light and Power-- 
Rpt. 792 

Northampton Electric Light and Power — 
Rpt. 746, Mtg. 791 

Northern Counties Electricity Supply — Rpt. 
921, Mtg. 961 

Northwich Electric Supply —Rpt. 792 

Norwich Electric Tramways —Mtg. 39 

Norwich Electricity – 664 

ош Hill Electric Lightinz—Rpt. 837, 

877 

Oldham, Ashton and Hyde Traniways -Rpt. 
837, Mtg. 921 

Oriental Telephone and Electric —Div. 46, 
1044 

Oswestry Electric Light and Power — Div. 
1081 

Oxford Electric—Rpt. 792, Mtg. 921 

Pearson Fire Alarm— Mtg. 406; 706 

Perth Electric Tram ways—Rpt. 1043 

Poole and District Electric Traction — Rpt. 87“ 

Portsmouth Street Tramways – 580 

Potteries Electric Traction—Rpt. S79, Mtg. 
e?t 

Power Gas - Rpt. 794, Mty. 409 

Primitiva Gas and Electric Lighting (Buenos 
Ayres) — Div. 1083 

Provincial Tramways—Div. 834, Rpt, 409 

Reading Electric Supply—Rpt. 1052 

Rosling and Fynn – 451 

Russian Eogineerinz—Mtg. 124 

St. James’ and Pall Mall Electric Lizht—Cso, 
Div. 664, Mtg. 702. Stat. 1051 

Salisbury Electric Light — Mt; 1023 

Nanitas— Div. 748, Mtg. 792 

Scarborough Electric Supply -- Rpt. 745, Mtg. 
192 


vol, 


Nohuckert - 706, 880 

Shannon Water and Electric Power 

Siemens and Halske—706, 550 

Smithfield Markets Electric Supply Кре ,. 
Mtg. 791 

South-Eastern Railway—Mtg. 580 : 621 

South Lancashire Electric Traction and 
Power—Rpt. 331, Mtg. 410; 454, 1:2 

South London Electric Supply— 40, Div. 664, 
Rpt. 579, Mtg. 919 

South Staffordshire Tramways- Міс. 410, 
Rpt. 921 

South Wales Electrical Power Distribution — 
872, 490, Rpt. 792, Mtg. i21 


962 


- — — a a 


Tynemonth aod District Electric 


Stock Exchange Notices—(Attomatic Tele. 


hone) 1082, (Bath Electri Tramways) 270, 


Blackh*ath and Greenwich Elect ric Supplv) 
372, 664, (Bourne n iu and Poole : 
tricity Supplu) 210, 410, (British. Alu- 
nium) 1001. (B-itish Columbia Blec! сіс 
Railirays) 1082, (British Electric Traction) 
166, 405, Sas, (British Inewlated and Hel 
Cables) 40, 210, (British Thomson- Hosts) 
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Тнк report we publish in this issue is undisputed evidence 
that wireless telegraphy has been carried on uni-directionally 
over a distance of 1,200km. (750 miles), with both land and 
sea intervening, and Mr. Marconi is to be congratulated in 
having succeeded in transmitting a message between two 
stations so far apart. The records on the tape were not per- 
fect, but the reproduction of one of them which we publish 
shows that they were perfectly intelligible. Mr. Marconi has 
demonstrated that messages can possibly be transmitted over 
considerable distances of land and sea, but the report also 
shows that these long-distance feats are tantalising in their 
uncertainty. Messages might be received on one day, and the 
next day for no apparent reason might fail to have any 
accurate effect on the receiving apparatus. This uncertainty 
is inseparable, however, from a process which is still in its inci- 
pient stages of development, and with regard to which theory 
at present furnishes no very accurate explanation ; but con- 
tinual experiment and painstaking records such as those of 
Lieut. Soranr: should help towards an ultimate solution of the 
difficulty. 

—— 

Tann is one point, however, upon which Lieut. Sor ARI's 
report can furnish no information, but with regard to which 
outside observations throw a peculiar light on these experi- 
ments. We have reason to know that these very signals trans- 
mitted from the Poldhu station were read in more than one place 
in England with instruments not tuned by the Marconi Com- 
pany for the purpose —in fact, by instruments not in the 
possession of the Marconi Company at all. Thus, not only is 
there a lack of secrecy in the messages transmitted from the 


Poldhu station, but the? "great energy of the radiations emitted 
is sufficient to disturb other and independent apparatus, so 
that the somewhat indiscriminate experiments at Poldhu 
are likely to interfere with experiments made with a view to 
perfecting the Hertzian system of telegraphy in the special 
applications to which it has already shown itself admirably 
adapted. For a systematic method of telegraphy, to take the 
place of commercial telegraphy through wires over long 
distances, the “ wireless ” method has, во far, proved itself 


useless. 
onm iim 


Tue experiments with powerful waves are undoubtedly of 
great interest, but, alike from the scientific, engineering, 
and commercial points of view, it is to be regretted that 
Mr. Manoowr does not employ his abilities to more useful 
purpose. We suggest this to Mr. Млвсом in the friendliest 
spirit, and urge him to consider frankly if the series 
of long-distance experiments with which he is interesting 
himself is likely to confer any material benefit on science, on 
telegraphy, or even on the shareholders of the Marconi Wire- 
less Telegraph Co. Our real admiration for Mr. Marconi’s 
talents make us jealous that they should be wasted on long 
experiments and investigations which are not only profitless, 


but tend to be retrogressive. 
—9—— 


Tue withdrawal of the London United Electric Tramways 
Со. from its co-operation with Messrs, Morgan, by which the 
sanctioning of a direct tube line from Hammersmith to 
the City is apparently postponed for another year, is only 
another instance of the difficulties of dual control, which have 
already been exemplified in the quarrel between the Metro- 
politan-District and Metropolitan Railway Companies concern- 
ing the Inner Circle.. Our Parliamentary columns this week 
give the history of the straining of the relations between the 
London United Tramways Co. and Messrs. Morgan, which has 
resulted so opportunely for Mr. Yerkes, who has now no com- 
petitor with the District Railway from Hammersmith to the 
City. The terms of the agreement, the basis of which Messrs. 
Morgan absolutely declined to discuss,” have not been made 
public, but it seems clear from Mr. WRITE's subsequent letter 
that the refusal of the London United Tramways Co. to con- 
tinue the partnership has been due to the autocratic attitude 
adopted by Messrs. Morgan on the one hand, and to a 
successful endeavour by Messrs. Speyer to secure some control 
of the tramways company on the other. In this latter 
manœuvre the hand of Mr. Yznxxs ig plainly seen, but the 
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 guocess of it will hardly tend to an early solution of the 
problem which occupied the attention of Lord Wiwpson's 
Committee for such a lengthy period early in the year. If 
rumours are worth anything, a repetition of these proceedings 
may be looked for next session : Messrs. Morgan are not likely 
to drop the idea of having some control in London under- 
ground railways, and a revival of the complete through 
route” may be looked for, as well as another effort on 
the part of the Central London Railway Co. to get the 
loop scheme sanctioned which was rejected this year. In 
addition to this, Mr. Yerxes promises to come forward with 
a Bill authorising a line from Hammersmith to couple up 
with the Brompton and Piccadilly Circus Railway. There ів, 
of course, a possibility that Parliament may be induced to 
re-commit the Morgan Bill in a mannerjwhich would enable 
the Committee to pass it, but we do not anticipate that an 
attempt to have the Bill re-committed would meet with success. 
ear eet 

“ III. blows the wind that profits nobody," The public 
will enjoy at least one benefit from the postponement of 
a Hammersmith-City Railway Act until next year. It will 
encourage the owners of the District Railway group to push 
forward the ''eleotrification " of its lines and the combined 
undertakings with the utmost speed, in order to be in a posi- 
tion to compete better with the newcomers next year; and it 
has therefore brought nearer the rejuvenation of the old 
District Railway and the opening of the much-needed com- 
munication between Brompton and Piccadilly-cirous. 

——-— 

Tux preparation of metals of the alkaline earths has long 
been recognised as a difficult task. Chemical methods for the 
isolation of calcium, strontium and barium are cumbrous and 
_ ineffective. Electrolytic processes have proved more success- 
fal. Lately, Borcuers and one of his pupils have studied the 
matter anew and have attained some success, By the elec- 
trolysis of fused calcium chloride, calcium has been obtained 
in a spongy condition, the product containing 50 to 60 per 
cent. of Ca. It is said that, on squeezing this material 
together, it welds to some extent, and 90 per cent. calcium is 
the result. There is also talk of a sub-chloride, to which the 
formula CaCl is cheerfully assigned. A similar notice is 
published concerning strontium. 


Tue electrolysis of the haloid salts of the alkaline earth 
metals was investigated nearly 50 years ago by Bunsen, who 
“indicated the conditions for their reduction. Since then 
nothing significant has occurred. It was possible then, and 
it is possible now, to prepare these metals in this way, and the 
state of knowledge thus expressed will suffice for the chemist. 
If an industrial use is found for the metals something very 
different must be devised. It will be requisite to ensure that 
there is a fair current efficiency and that the metal is both 
collectable and of adequate purity. These essential matters 
are not included in Вовсневѕ' work. Output and purity are 
ignored and on the whole investigators and industrialists may 


ав well fall back on Bunsen. 
— oe 


TRR gas companies of Boston (U. S. A.) are about to combine, 
and in future will supply gas for fuel only. This information is 


~ 


published by the Western Electrician of Ohicago, and, if it is an 
accurate statement, Boston is, indeed, in the van of progrees. 
The retirement of gas from the lighting field will benefit both 
the electrical and the gas industries, giving the former a 
larger and denser area for their operations, and enabling the 
latter to develop to a full extent the possibilities of the supply 
of a cheaper grade of gas for heating purposes. 

Log» Gon Нлыплтон, one of the Governors of Harrow 
School, gave evidence on Tuesday, at an inquiry held by the 
Light Railway Commissioners, against an application by the 
Middlesex County Council to construct an electric tramway 
round the base of Harrow Hill Unfortunately, the proposed 
line would pass between two sections of the cricket fields used 
by the school, and, besides the possible element of danger 
and the temptation afforded to the boys to break bounds, it 
would give a suburban character to the district, and threaten 
to alter the entire standard and character of one of our eight 
leading publie schools. It is impossible to lend an ear to all 
the opponents of electric tramway schemes whose objections 
are based on so-called artistic or sathetic grounds, but we 
should regret it if one of our most valued national institutions 
is to be destroyed, or at least injuriously affected, by an elec- 
tric traction undertaking. It appears that the lino can be 
diverted at a slight cost, while it is stated, on the other hand, 
that to move the school would be financially impossible at 
present. Let it be remembered that the “ playing fields " of 
Harrow as well as those of Eton have produced some of our 
greatest men. It would be sad, indeed, if the first enemy to 
threaten their integrity were electric traction. 

| eo 

We trust that the Patent Law Amendment Bill, which 
passed its third reading in the House of Commons, is not 
being entirely overlooked by manufacturers of electrical plant 
and machinery, whom it may concern deeply. As we have 
pointed out in our columns already, the Bill, while containing 
some useful provisions, includes others which will tend to 
complicate patent procedure and conduoe to increased patent 
litigation without bringing any counterbalancing advantages. 
There is still time to introduce practical amendments to the 
measure when it comes before the House of Lords. 


= 


The Telephone in America.— San Francisco is said to have 
established & record for telephone popularity, having one 
telephone for every twelve of its inhabitants. 


Wireless Telegraphy in the Mediterranean Naval Manouvres. 
—In connection with the night escape” of the X fleet 
during the recent naval manœuvres in the Mediterranean, it 
is stated that wireless telegraphy broke down completely in 
the face of an enemy deliberately sending continuous confusing 
messages. 

Electric Automobiles in America.— The electric automobile 
industry in America appears to be in quite as bad a condition 
as that in England. Only one vehicle was entered for trials, 
between New York and Boston, which were to have taken 
place from the 9th to the 15th inst. It was permissible either 
to 3 or exchange the battery both at morning and noon, 

high speeds were not permitted. The longest half. day 
a was fixed at 52 miles, but in spite of these easy conditions 
the trials fell through owing to lack of entries, and the move- 
ment was just as much of a failure as that promoted by the 
Automobile Olub in кшк 
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Gift to the American Institute of Electrical Engineers.— 
It was announced by the president, Mr. C. F. Scott, at a 
meeting of the American Institute, that a gift of $1,028.28, 
representing the cost of purchase and binding of a number of 
valuable sets of Transactions of French scientific societies, and 
other books, had been made by Mr. C. O. Mailloux. The 
donor also offered to contribute to the library a sum of money, 
the annual proceeds of which will be sufficient to pay the 
future cost of subscription to such of the periodical publications 
he has presented to the library as are yet current, and also to 
defray the cost of binding the same. 


International Fire Exhibition, 1903.—The electrical section 


at the forthcoming Fire Exhibition at Earl's Court will con- 
stitute an important section of the programme, and will com- 
prise primarily fire calls and fire alarms, at the same time 
including exhibits of systems of insulation, cut-outs, and other 
protective devices. Mr. Swinburne, President of the Institu- 
tion of Electrical Engineers, has consented to act as chairman 
of this group, the deputy-chairman being Mr. Lionel Lang- 
ridge, of the Royal Insurance Co. Members of the Advisory 
Council include Sir W. H. Preece and Prof. Ayrton. 


Cable Interruptions. Date of Interruption. 
Latakia—Cy prus.......-. «ecce eee %%6«%éC₄béé 2 . June 21, 1899 
Dominica — Martinique May 9,1902 
St. Lucia Martinique t 2 . May 9, 1902 
Guadeloupe Martinique . May 9, 1902 
Santa Cruz—Teneriffe ............................› July 7, 1902 
Puerto Plata Martinique . July 10, 1902 
Anjer— Kalian daa . nens Aug. 2, 1902 
Guantanamo — Mole St. Nicholas ..................... Aug. 6, 1902 
Cayenne — Pinheirood 4444 t Aug. 13, 1902 
St. Lucia—St. Vincente eene Sept. 19, 1902 
Maranham—Para ....................................... Sept. 19, 1902 
Maranbam—Cear e 2 Sept. 19, 1902 
Carcavellos—Ponta Delgada ese Oct. 22, 1902 


The Lancashire and Yorkshire Railway and Electric Traction. 
— The directors of the Lancashire and Yorkshire Railway 
have decided to equip electrically the Liverpool—Southport 
section of their lines. For the past 12 months experiments 
have been carried out at the company’s Horwich works, and 
the results of these have enabled the company to put the 
work in hand at once. The line in question is about 183 miles 
in length, and if the contractors selected for the manu- 
facture of those portions of the plant which the com- 
pany does not intend to carry out itself can deliver early 
enough, it is anticipated that the trains will be running in 
nine months. 


New Cable Steamers.—On Friday Messrs. Fleming and Fer- 
guson, of Paisley, launched the twin-screw cable repairing 
 Bieamer Lady Laurier," built to the order of the Canadian 
Government for service on the Atlantic coast. The vessel is 
intended for cable laying and repairing, and is furnished 
with the latest type of picking-up and paying-out gear. The 
speed of the vessel is 14 knots. The “ Lady Laurier has 
been constructed to the design and built under the personal 
superintendence of Capt. M. P. M'Elhinney, nautical adviser 
to the Government of Canada. Capt. P. C. Johnson has 
been appointed captain of the new vessel, which takes the place 
of the c.s. “ Newfield,” wrecked in 1900 off Newfoundland.—— 
The West India and Panama Telegraph Co. have placed a 
coniraot with Messrs. Napier and Miller, of Yoker, Glasgow, 
for the building of а new cable-repairing steamer to take the 
place of the ill-fated “ Grappler.” Statements which have 
appeared in several journals crediting the West India and 
Panama Company with placing orders broadcast for the build- 
ing of a cable fleet of three vessels are entirely erroneous. 


New Westinghouse Steam 'Turbine.— Three large steam 
turbines, described in the American Electrician, are being 
erected by the Westinghouse Company at the New Haven 
Works of the West Pennsylvania Railways and Lighting Co., 
and will be used for supplying power to an extensive system 
of railways. Each turbine is of 1,500 н.р., and consists of 
high and low. pressure cylinders, separated from each other by 
a bearing, thus permitting а comparatively light shaft to be 
used. Superheated steam will be employed, and there is a 


re-heater between the two cylinders, with a heating surface of 


500 sq. ft. Coupled to the turbine is a six-pole, 1,000kw. 
two-phase alternator, of the revolving field type, generating 
current at 2,200 volts. The machine runs at 1,200 revs. per 
min., giving a frequency of 60 periods per sec. 

The Street Railways of Detroit.—This large system of street 
railways is fully described and illustrated in the ‘special 
convention " September number of the Street Railway Review 
of Chicago, The American Street Railways Association has 
been holding a large convention in Detroit, and, therefore, 
special attention has been directed to the tramway systems. 
In the article referred to, not only are the technical matters 
dealt with, but the business or commercial organisation 
is described in detail. There are also charts, after the 
manner of genealogical trees, showing how discipline is main- 
tained and in whom authority is vested. Power for the 
tramways is obtained from six generating stations, in addition 
to which there are three storage battery stations. In thesame 
journal it is stated that very high speeds have been made on the 
Lake Shore Electric Railway between Cleveland and Toledo. 
À speed of 80 miles per hour was attained for a distance of 
4 mile, and a speed of 70 miles per hour for 8 miles. 


The Marylebone Arbitration.—The proceedings in thia arbi- 
tration were resumed at the Surveyors’ Institute, Westminster, 
on Monday. Whenjthe adjournment took place on August 8th, 
the case for the Metropolitan Electric Supply Co. (who are 
the claimants in this matter) had conoluded, and the opening 
for the 8t. Marylebone Borough Council had been made by the 
examination of Mr. E. Б. Debenham (the first chairman of the 
Lighting committee of the Borough Council onits appoinment). 
He was followed by Mr. F. H. L. Cameron, Parliamentary 
agent, and Mr. F. Stewart, solicitor. On the resumption 
of the proceedings, Mr. L. E. Halsey (of Messrs. Price, Water- 
house & Co., accountants) was the first witness. He was 
followed by Mr. Arthur Wright, consulting engineer to the 
St. Marylebone Borough Council, to the Corporation of 
Brighton, and to the Stepney Borough Council. Mr. Wright 
was succeeded by Mr. E. Manville, who was under examina- 
tion by Lord Robert Cecil, K.C., at the adjournment of the 
proceedings yesterday (Thursday). 


Rumours of “Combines.”—Early in the week a statement 
was published by Reuter that a Trust was being formed in 
which the leading British, American and Continental secon- 
dary battery manufacturers were concerned. We have endea- 
voured to obtain confirmation of the statement, but in response 
to our inquiries we have received an emphatic denial that any 
such combine is in progress of formation from several of the 
leading manufacturers of electric accumulators in this country, 
including the Electrical Power Storage Co., the Tudor Accu- 
mulator Co., the Hart Accumulator Co., Messrs. Pritchette 
and Gold, &c. It has also been rumoured that an inter- 
national Trust is being formed of incandescent electric lamp 
makers in Germany, Austria-Hungary, Holland and Switzer- 
land which is likely to affect the lamp industry in this country. 
We learn that there is some ground for the rumour, but that 
only those manufacturers whose works are on the Continent 
have yet been approached on the subject. The proposal to 
form a combination of this nature is a very old one, but there 
have always arisen insuperable difficulties to bringing it about. 


Electric Pumping in Mines.—The October number of 
F'elden's Magazine contains an article on electric pumping by 
Mr.J. W. Chubb. The various systems of pumping are compared, 
and the author eventually finds in favour of electric pumps, 
especially in mining work. In this case steam i3 unsuitable 
owing to the large amount of condensation in the pipes; the 
hydraulic system may only be used where water can be 
drained away, and the loss by friction in the pipes, unless the 
velocity of the air is kept low, prohibits the pneumatic system 
from consideration. In one instance electricity was substituted 
for an endless wire rope system, and about 20 tons of coal 
per week was saved, almost two-thirds the consumption, and 
the labour of two men and two boys was dispensed with. 
The facilities for fixing also stand in favour of the electric 
motor as against others. Several different methods of electric 
pumping are then described and illustrated, and the article 
concludes with the only arguments against the adoption of 
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electricity—viz., the danger of shock and explosion if the 
armature should burn out or the commutator spark. The 
efficiency of an electrical system may reach 70 per cent. as 
compared with 50 per cent. when compressed air is used, and 
this figure will fall to 80 per cent. if the air is not heated 
previous to its entering the motor. 


„White Coal" Congress at Grenoble.—The congress of the 
„White Coal,” particulars of which were given in The 
Electrician recently, visited the following hydro-electric works 
during the week ending September 13th :— 

Lancey.— About 2,000 н.р. for the Grenoble-Chapareillan tramway. 
‘Water under 500 metres head ; three-wire distribution, with 1,200 volts 
between outers, and automatic boosters. For the lighting of villages in the 
Gréeivaudan valley, 300 E. P., single-phase distribution at 12,000 volts, 
entirely on wooden polea. 

Société de Fures et Morges.—At Champ, on the Drac. Pipes, 4,500 metres 
long, bring to the works 17 cubic metres of water per second, with a head 
of 37 metres, Coupled to the turbines are units of 1,200! H.P., which 
generate current at 5,000 volts. Three-phase distribution is at 15,000 or 
26,000 volts according to the coupling of the transformers. The lines are 
on very substantial angle iron poles and are also used conjointly by the 
works mentioned underneath. · 

Société Grenobloise de Force et Lumiére.—At Avignonet, on the Drac. А 
fall of 26 metres, giving 40 cubic metres per second, is used for driving 
units of 1,800 H.P., generating three-phase currents at 26,000 volte. There 
is also one 1,000 н.Р. direct-current machine for trial on the La Mure rail- 
"way, where it is proposed to replace steam by electric traction. 

été d Energie Electrique de Grenoble ct Voiron.—At.Engins, near 
Grenoble. Distributes three-phase currents obtained from a fall of 
282 metres, with 300 litres of water per second. There is also a spare 
steam plant. 

Usines Electrochimiques de la Romanche.—At Livet. А stream of 
25 cubic metres of water per second, with 60 metres’ head. These works 
have been negotiating with the town of Grenoble for supplying electrica 
energy in buik at a very low price. 

Usines de Rioupéroux.—Paper mill and electro-chemical works using 
10 cubic metres of water per second, with 35 and 30 metres’ head. 

Soudiéres Electrolytiques des Clavauz.—These works dispose of 15 cubic 
metres per second, with a fall of 45 metres. They make from a mixture of 
sodium peroxide and metallic oxides a product called “oxylith,” from 
which oxygen can be obtained by dropping the product in water. 

Société des Forces Motrices du Haut Gésivaudan.—Chambéry and a cer- 
tain number of. villages are supplied by these works with three-phase 
currents obtained from Pontcharra-sur-Breda, where there is a fall of 
445 metres, with 6,000 litres of water per second, and Chapareillan, with 
500 litres and a head of 612 metres. 

Société Electrométallurgique Francaise.— Produces steel and aluminium 
with the electric furnace at its works at La Praz, utilising 14,000 н.р. 


Société d’ Electrochemie.—On the Arc at St. Michel de Maurienne. Utilises | 


3,600 н.р. in turning out chlorate of potash. 

La Volta Lyonnatse.—At Moutiers. The main production is calcium car- 
-bide ; 15,000 н.р. delivered, with a head of 75 metres, from the river Isère 
being used in its manufacture. 

Usines de Calypso, near St. Michel de Maurienne, on the Valloirette. 
‘These works make use of two falle for electro-metallurgy, one of 595 metres, 
the other of 154 metres, with 2,000 litres of water per second. 

At Chedde, near Chamonix, the works of the Usines del’ Arve produce 
chlorate of potash and explosives by the absorption of 11,200 H.P., and the 
Р. І. M. Railway makes use of 2,800 н.р. at the same place for working the 
electric railway of Le Fayet to Chamonix. 


ЖЕ. 
MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, October 24th. 
| NonTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDEBS. 
7:30 p.m. Annual Meeting in the Lecture Theatre of the Literary 
and Philosophical Society, Westgate-road, Newcastle-upon-Tyne. 
Amongst other business, the Presidential Address will be delivered. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Annual General Meeting at the Westminster Palace Hotel. 
“THURSDAY, October 30th. 


INSTITUTION OF JUNIOR ENGINEERS. 


8 p.m. Visit to the Headquarters of the Electrical Engineers (R.E.) 
Volunteer Corps. 


FRIDAY, October 31st. 


PHYsICAL SOCIETY. | 

ó p.m. Meeting at Burlington House, in the Rooms of the Chemical 
Society. Agenda : (1) "On the Existence of a Relationship between 

the Spectra of some Elements and the Squares of their Atomic 
Weights," by Dr. W. Marsball Watts. (2) ‘‘ The Size of Atoms,” 

by Н. V. Ridout. (3) Exhibition of Vacuum Calorimeters, by 
Prof. H. L. Callendar, F.R.S. 


SATURDAY, November 1st. 
Giascow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 
7:30 p.m. Meeting in the Science and Arte Buildings, 38, Bath-street, 


when a Paper on “ Comparison of Alternating and Continuous. 


Currents for Different Purposes,” by W. Benison Hird, will be read. 


unable to discover any effect. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвв.] 


Pressure of Radiation.— Since the days of Kepler, the 
apparent repulsion of comets’ tails by the sun has presented 
a notable exception to the law of gravitational attraction. 
Keplers explanation was based upon а supposed pressure of 
light, and this is now known to be nearer the truth than 
Newton's explanation based upon the presence of a denser 
interstellar medium or Olbers’ electric-repulsion theory. The 
existence of the Maxwell-Bartoli pressure of radiation has 
been experimentally proved by Nichols and Hull and by P. 
Lebedew. The latter represents the pressure acting upon a 
body exposed to sunlight as a fraction of the gravitational 
attraction equal to 1 


jun. 
10,000rd 


where r is the radius of the body in centimetres and d its density 
with respect to water. The larger and denser the body is, the 
less will it be affected by the pressure of light. If its diameter 
is 1 metre and its density that of water, the attraction will be 
diminished by one-millionth, and our instruments will be 
When the diameter is about 
0:001mm., or of the order of the light waves, the attraction will 
be just balanced by the repulsion. The actual repulsion 
observed in comets will give us a means of measuring the 
diameter of the meteorites of which they consist. The above 
formula cannot be directly applied to molecules, since certain 
resonance phenomena intervene in this case. 
[P. LIDE, PAysikal. Zeitschr., October 1, 1902.) 


Energy of Oscillating Discharge.—A. Maresca has measured 
the energy developed by the oscillatory discharge in a vacuum 
iube by a calorimetric method. A Holtz machine, Н (see 
diagram), charges two batteries of condensers, C, and C, 

S 


С, 


C2 


Earth 


Earth 


arranged in cascade. With these are put in series a liquid 
adjustable resistance, R, the discharge tube T and a coil of 
copper wire, B. Thus the condensers are charged through 
the small water resistance W. The discharge passes through 
the chief spark micrometer P and through the vacuum tube T, 
which is immersed in а thermometer bulb filled with toluol. 
In the first series of experiments the pressure was kept con- 
stant while the resistance R was varied. The amount of heat 
developed in the discharge tube was found to be connected 

with the resistance R by a formula 

B 

| H=A+ Б 
In the second series, the influence of the difference of poten- 
tial was determined. The width of the spark gap P was varied. 
About 40 results are quoted, and in each of them the energy 
dissipated in the tube is sensibly proportional to the square of 
the discharge potential. The maximum dissipation of energy 
takes place when the pressure in the tube amounts to 24mm. 


of mercury. 
(А. Manzsca, PAysikal. Zeitschr., October 1, 1902.] 


Conductivity of Gases.—F. Harms has devised a new method 
for studying the ionisation and conductivity of gases. The 
chief difficulty encountered in carrying further Geitel and 
Wilson’s observation of а residual conductivity of air, probably 
due to self-ionisation, is that of determining the capacity of 
the dissipation body. The author has got over this difficulty 
by employing а dissipation body whose capacity can be easily 
calculated—viz., a hollow sphere. Another problem is to 
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prevent charges from the machine which charges the dissipa- 
tion body reaching the electrometer. This is accomplished 
by а specially-designed switch which is shown in the diagram. 
Two brass tubes BB and СО are soldered on an earthed brass 
plate A. Inside the tube B stands an iron mercury cup E. 
In CC is placed another mercury cup FF, embedded in 
paraffin, which is joined to the charging battery. The iron 
terminal J may be dipped into either cup, and has another 
cup for connecting with the charged sphere. The latter 
is suspended by a paraffined glasa fibre. The voltages 
employed ranged from 15 to 71. The radius of the con- 
ducting sphere was 2°25em., and the volume of the glass 
cover in which it was suspended was 17,000cm. The 
electric capacity of the sphere was 2°62cm. The value of 
the current passing through the electrometer became constant 
when the voltage reached 50, sothat that was the point at which 
the saturation current had been established. This means that 
at every moment as many ions are regenerated as are con- 
sumed. Now, the experiments show that when the current is 
saturated 1:86 х 10-? electrostatic units of electricity disappear 
from the sphere per minute. The volume of the globe being 
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17,00000., the number of electrostatic units consumed рег 
cubic centimetre per second is 1:80 х 10-8. According 
to J. J. Thomson ап -ion carries 6°5x10-" electro- 
static units, and, therefore, 28 ions are consumed and 
regenerated per second and per cubic centimetre. This is 
at a temperature of 18deg. The air had been dried, and 
had stood for several days in the glass globe. Wilson 
had found 14 and 19 ions at 154ер. At 25deg. the 
author himself found 88 ions, It is not yet certain whether 
this increase of ionisation with temperature is really existent, 
but it is just what might be expected. The author tested 
his results by introducing into the globe a wire made radio- 
active by charging and exposing to air (after Elster and 
Geitel). He obtained a decidedly quicker discharge, but after 
about 8} hours this acceleration by the presence of the wire 
had disappeared. 
[F. Harms, Physikal Zeitschr., October 1, 1902.] 


Length and Resistance of Nickel.—W. E. Williams brings 
out graphically a remarkable parallelism between the change 
of length of a nickel wire in a magnetic field and its change 
of resistance in the same field. Both changes were measured 
in the same piece of wire, as nearly as possible at the same 
time and under the same conditions. The experiments were 
made on a nickel wire 0°:12mm. in diameter and 80om. long. 
The Japanese physicists have already shown that there is no 
apparent connection between the change of resistance and the 
magnetic change of length in iron. In that metal, there is a 
change of sign in the length from low to high fields, while 
there is no such change of sign in the resistance. The Welsh 
work before us shows, on the other hand, a remarkable agree- 
ment in the curves for resistance and contraction in nickel. 
The curves are almost identical for loads of 50,100, and 500 

es. At 700 grammes, the change of length curve inter- 
sects the resistance curve twice, but the general direction is 
the same. At very low fields there is a certain discrepancy, 
and this the author connects with the Villari reversal shown 
by nickel at very low fields. The Villari effect in iron occurs 
at much higher fields, and hence iron does not show the 


connection described. 
" [W. E. WILLIAMS, Phil. Mag., October, 1902.) 


Resonance of Metal Particles for Light Waves.—R. W. Wood 
has shown that granular deposits of the alkali metals exhibit 
brilliant colours by transmitted light. He now believes that 
these colours are identical with those observed by Threlfall in 
metallic precipitates. It was found that the immersion of the 
particles in a liquid of high dielectric constant produced 
striking changes in the colour of the transmitted light, the 
change corresponding to a shift in the absorption band 
towards the red end of the spectrum. Aschkinass and 
Schaefer have shown that the length of electromagnetic waves 
to which a system of metallic resonators respond, is increased 
by immersing the resonator system in a liquid of high dielec- 
tric constant, which is obviously analogous to the behaviour 
of the sodium and potassium films. The author’s recent 
investigations have convinced him that it is impossible to 
refer the colours either to interference or diffraction, and if 
remains only to determine whether the resonance of the metal 
films is molecular, as in the case of the aniline dyes whose 
absorption band depends on the dielectric constant of the dis- 
solving medium, or whether we are dealing with an electrical 
vibration of metallic masses smaller than the light waves, 
though of the same order of magnitude. The author has now 
produced films of gold and silver, and is studying their 
dispersion. 

(К. W. Woop, РАЙ. Mag., October, 1902.] 


Atomic Weights,—G. J. Stoney makes an interesting forecast 
in connection with the diagram of atomic weights he pub- 
lished in 1888. In that diagram the elements were arranged 
on а logarithmic spiral, and elements of similar nature usually 
occurred on the same radius. The elements lithium, potas- 
sium, rubidium and caesium occurred on the same radius, and 
were then considered to have the greatest atomic volumes. 
That radius was designated sesqui-radius 1." The author 
now points out that the distinction of the greatest atomic 
volume in the solid state will probably have to be shifted to 
sesqui-radius 16, on which are situated the new elements 
helium 4, argon 89:6, krypton 81 and xenon 127. To ascer- 
tain by experiment whether this is so in the case of helium 
would probably overtax the most refined methods of low- 
temperature research yet known. But it ought to be possible 
to determine the specific gravity in the solid state of xenon, 
krypton, argon and neon (20), and if the forecast is found to 
be correct in regard to these four elements its fulfilment will 
add strength to the evidence that the physical properties of 
the elements are the result of general lawe. Of such laws 
there are most probably two—one controlling the elements of 
even atomicity, and the other controlling the elements of odd 
atomicity. 

LG. J. Stonzy, РАЙ. Mag., October, 1902.) 


Contact Differences of Potential—A novel method of deter- 
mining contact potentials between metals has been devised, 
theoretically at least, by P. Boley. It is based upon the 
Е.М.Е. of а special class of cell. ‘The saturated amalgams of 
the two metals, М and М’ under consideration are associated 
with two suitable electrolytes Land L’. In the chain: M 
amalgam—liquid L—liquid L- M' amalgam, the total differ- 
ence of potential E is the sum of the differences at the various 
junctions, and if the contact E.M.F. LL’ is negligible, we 


have 
M'M =E - MIL - L/'|M*. 


To make LIL' negligible, L may be made a normal solution of 
H,80, with an addition of MSO, in centi-normal dilution, 
and І’ a normal solution of H,SO, with a centi-normal addi- 
tion of M'SO,. If the metallic sulphite is nearly insoluble, 
the solution may be saturated with it. The observations are 
made with an electrometer by the compensation method. The 
author has provisionally applied the method to determine 
the contact difference of potential between silver and lead. 
The chain is: silver amalgam normal H, SO, with mercurous 
sulphate in excess meroury. In this case É is 0:002 volts, 
МГ. 0926 volts, L M' — 0:925 volts, and hence M M- O 001 
volts. This value lies below the limit of experimental error. 
The method must, therefore, be rendered more sensitive. 
[P. Borzy, Comptes Rendus, September 15, 1902.) 
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THE BRITISH THOMSON-HOUSTON CO.’S WORKS. 


On Monday last we were afforded an opportunity of inspect- 
ing the new manufacturing works which the British Thomson- 
Houston Co. have built in Rugby to meet the demand for 
British-made plant. Although these works are not yet suffi- 
ciently completed to be working at their full output, almost 
all the buildings have been finished, and a large part of the 
machinery is erected and at work on certain classes of manu- 
facture. These include, chiefly, motors and tramway equip- 
ments, and a certain amount of assembly work; the manufac- 
ture of large generators and alternators and many of the 
smaller specialities of the British Thomson-Houston Co. being 
still carried out in America. Even with this limited field, 
however, the company, we believe, employ some 800 workmen, 
and the range of work is being rapidly extended as the works 
approach a finished condition. 
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grade of about 1 in 50, this being the maximum that the 
railway companies were inclined to agree to. The points 
at which the sidings enter the grounds fixed the position 
of the works tracks within narrow limits, as it seemed 
desirable to avoid switchbacks entirely, and turntables 
wherever possible. 

The London and North-Western and Midland Railways 
have sidings running into the works, во that heavy raw 
material entering the grounds сап be brought directly to the 
Stores receiving section, the iron foundry and the machine 
shop. Standard gauge tracks are also laid in the various 
buildings where the product is finished or stored, so that it 
can be loaded directly on the trucks without re-handling, and, 
as seen in our general plan of the works, а narrow gauge 
track connects all the buildings in various directions. 


TH WESTERN 


RAILWAY S/DING 


LONDON & NOR 


= = 


PATTERN | [PATTERN 
SHOP [ | STORES 


INCANDESCENT Ns. 
pem UNI TI RE 
е \ 
\\ 


Stores 
Е! 


А 


` 


t 


N 
N 

N 

\ 


\ 


MIDLAND RAILWAY SIDING 


Sand & 
Coke Shed 


-—"——————--—" a 
— 2 — . — —  — — — — 


— — 


PLAN or BRITISH TuHoMsoN-HousToN Co.'s WORKS AT RUGBY. 


The site occupied by the works was formerly the Glebe 
Farm, and lies north of the London and North-Western Rail- 
way station, and west of the Brownsover Mill-road, to which 
it ів connected by a private road owned by the company. It 
comprises some 254 acres, of which about 10 acres are at 
present covered by roads and buildings, leaving room for 
further extensions. The Avon forms the northern boundary, 
and the tracks of the London апа North-Western and Midland 
Railways form the southern, the land on the east and west 

being owned by the Rugby Urban District Council. 
Ground was broken on January 11, 1900, and the erection 
of the factory buildings began some six months later. The 
formation of the site was somewhat varied in level, and con- 
siderably lower than the railway line, and it was necessary to 
level it up so that the railway might be approached by a 


The works consist of 14 buildings constructed of steel and 
bricks throughout, making them practically fireproof, and 
they have been planned so that extensions can be readily . 
added without interfering with production. They are isolated 
to a certain extent in order to avoid fire risks, and the serious 
inconvenience which has been found as а result of having all 
departments under one roof. On all buildings requiring the 
maximum of overhead light glass roofs have been erected, 
while large windows give ample side light. The artificial 
illumination is by means of enclosed aro reflector lamps in 
most of the larger shops and incandescent lamps elsewhere. 
The foundations of all the buildings are of concrete, and average 
about 16ft. in depth. Those in the machine shop, however— 
in view of the heavy work to be carried on, and the numerous 
heavy cranes in use there—range in depth from 20ft. to 27ft. 
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Provision for extensions has been made by having the end 
walls of the buildings to be extended of a temporary nature. 

The floors in all the buildings (except those in the foundry and 
the galleries of the shipping stores) are formed of varying 
thicknesses of concrete, which range from 6in. to 8in. in some 
of the smaller buildings, where no heavy machinery is or will 
be used, to 12in. to 14in. in the machine shop, the object being 
to avoid extra foundations except for heavy tools. Creosoted 
wood blocks on end cover the conorete in most of the buildings ; 
where, however, there was any danger of fire, or for heavy 
traffic, or sanitary reasons, blue brick on edge, or Terrazo ” 
(mosaic) flooring is used. : 

The roofs of all the buildings are of steel girder construc- 
tion covered with wood, felt and slate, the skylights being of 
patent hammered wire glass; the wood in the roof of the 
foundry is protected by means of patent fireproof slabs. 

Ample lavatory and wash room accommodation has been 
provided, and hydrants are plentifully distributed through 
all the buildings. Those buildings containing combustible 
material are provided with an automatic sprinkler system 
supported from the roofs, which is set in operation immediately 
the temperature rises above a certain limit, fusing the plugs 
and permitting a copious flow of water. 


the blast for the small cupola, and а similar arrangement will 
be installed for the large one when completed. In front of 
the cupola a pit of suitable depth is provided, in which the 
large ladles to be filled are placed; the pit, when not in 
use, is covered with cast-iron plates. Several ladle trucks are 
provided in this building, which can be run on the narrow 
gauge track to the moulds so as to permit of two or more 
pourings being made at the same time. The crane equipment 
of the foundry at present consists of one electrically-operated 
three-motor 80-ton travelling crane, with 48ft. span, having 
an auxiliary hoist of 2 tons capacity for general use. Its 
controller is of the B.T.-H. universal type, which, by the 
movement of a single lever, controls any two motions of the 
crane required. In the wing running to the east there are 
two 2-ton hand cranes. 

In the core-making department two Pridmore moulding 
machines are in use for the moulding of controller backs, &c., 
and in the brass foundry two Tabor pneumatic moulding 
machines are kept constantly employed on small brass cast- 
ings for controller and other work. These machines, 
automatically ramming the sand and finishing off the mould, 
are excellent labour and time-saving devices, and they might 
well be more widely used in this country. | 


Birp’s-Eyg VIEW OF THE WORKS. 


The heating for the majority of the buildings has been 
planned on the hot air blower system, the air being drawn in 
from the outside, passed over steam-heated coils, and then 
carried, by means of ducts and air pipes to the points of 
distribution. The blowers are operated by means of small 
engines, во that the buildings can be warmed in the morning, 
an hour or so before commencing work, without the necessity 
of starting the larger engines in the power house. 

The sources of water for all purposes are an artesian well, 
located near the power house, and the Rugby town supply. 

The position of the various buildings is seen in our general 
plan of the works, from which also the dimensions of the 
shops are obtainable. 

The foundry consists of one large bay, with a lean-to on the 
west and a wing of auxiliary departments on the east. In the 
lean-to are the sand-mixing and core-making departments, 
the core-drying ovens, lavatories, heating apparatus, &c., and 
in the eastern wing are the brass foundry and cleaning depart- 
ments. The height to the eaves of the main bay is 34ft., and 
to the crane rails 24ft. The floor consists of varying thick- 
nesses of moulding sand, from 6ft. at the north end to 2ft. at 
the south. The cupolas are placed at the south end, so as to 


be near the raw material stores, thus avoiding unnecessary 


handling, and also to prevent difficulties when extensions to 
the buildings are required. The Whiting cupola at present in 
operation has a capacity of + to ö tons per hour, and the one 
in course of erection (Evans cupola) will have a capacity of 
10 tons per hour. Ап electric motor-driven blower provides 


The machine shop, of which a plan and section 18 given on 
р. 8, consists of seven bays. The walls, which are 88in. in 
thickness tapering up to 14in., are strengthened by piers pro 
jecting l4in. from the face. The constructional steel work 
in this building is of a very substantial character, due to the 
heavy travelling crane which is used in one of the bays. 

The primary object in the location of the machine shop 
and the arrangement of its machinery was to avoid, as far as 
practicable, material being carried forward and backward for 
the different operations, and to bring the raw material, such 
as sbafting, copper, &c., from the stores, and castings 
from the foundry to the south end of the building, from 
there passing it in one direction from tool to tool to be 
machined until it reaches that section of the bay where it 
is assembled and erected. Other parts of the apparatus, such 
as armatures, spools, commutators and insulated parts are 
constructed in the north end of this building, and progress 
forward, meeting the machined portions in the centre ready 
for assembling. All machine tools, which are of the most 
modern and up-to-date English, American and Continental 
makes, are electrically driven (except the hydraulic and 
pneumatic tools), the large ones by individual direct-connected 
motors, and the smaller tools conveniently grouped by short 
lines of shafting. Particular attention has been given to the 
tools and jigs employed, by means of which absolutely accu- 
rate duplicates of any piece of apparatus can be produced. 

The highest bay is for heavy machining, and the erection of 
large apparatus. It is 42ft. high to the eaves, and 82ft; to 
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the crane rails, and is lighted the entire length by a skylight | to move lengthways along a spline or feather on the shaft but 
besides large side and end windows. It is equipped with a | carrying the latter with it asit revolves. Geared permanently 
40-ton overhead electric travelling crane of 66ft. span similar | to the motor are two spur wheels running loosely on the main 
to the one described previously in the foundry. The south-west | shaft, one on either side of the dise sleeve referred to above, 
of this bay contains an 84ft. by 20ft. planer, made by the | but not free to move longitudinally. These two wheels are 

iles Co., and equipped with a B.T.-H. magnetic clutch which driven in opposite directions, and different speeds correspond- 
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PLAN AND SECTION OF MACHINE SHOP. 


permits the 15 н.р, motor operating the planer to revolve | ing to the forward and backward motion of the planer. Each 
continuously in one direction without having recourse to the | of these carries a simple magnetic clutch facing the disc on 
usual open and crossed belts for reversing the direction of | the sliding sleeve and а short distance from it. There are 
motion of the planing table and aceelerating the return stroke. | switch contacts connected to the table of the planing machine, 
On the driving shaft of the planer is a hollow shaft or sleeve | so that when this has reached its back position the magnetic 
with а substantial iron disc at each end, this sleeve being free | clutch opposite the gear-wheel for the forward motion is 
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energised, and when the limit of the forward movement 
is reached the other olutch is energised which connects 
the main shaft to the faster gear-wheel in the opposite direo- 
tion for the return of the table. In our illustration of 
this machine, the clutch gear is, unfortunately, not 
visible; its action is clearly described above, however, 
This bay also contains a 24ft. boring mill fitted with three 
motors, one of which operates the table, another the housings 
and the third the cross-head to which the tools are attached. 
We give two illustrations of this machine. A large heavy 
late, having a 24ft. bed, is also located in the south-west 
corner of this bay, this machine being suitable for turning up 
large commutators and heavy shafts, in addition to other large 
general work. A large floor plate, at present 24ft. x 20ft., but 
which can be increased to 50ft. when necessary, and can take 
portable machine tools of heavy weight, is also located in this 
bay, and will be used in connection with a portable slotting, 
milling and boring machine and portable keyway cutter and 
large radial drill, all electrically driven. In the north end of this 


tools for medium weight of work. A system of piping for 

portable pneumatic hammers, chisels and drilling devices is 

also located in this bay. The motors which were being erected 

here include the B.T.-H. Co.’s latest pattern, in which the 
bearings can be moved round so that the motor will run 

Ш any position, on the ceiling or on а wall, as well as on the 
oor. 

The third bay has cranes of the same size as the second, and 
also contains similar pneumatic arrangements, with the addi- 
tion, however, of a combination of a hydraulic and pneumatic 
press for special pressing and riveting of laminated pole- 
pieces, &c., which does its work quickly and well. In the 
south-west part of this bay are planers, slab milling machines, 
radial drills, a four-spindle railway motor boring mill 
fitted with electric drive, and in the south-east part several 
smaller planers, horizontal and vertical slab millers, and 
vertical and horizontal boring mills, which are used for 
various operations in connection with railway and stationary 
motor frames. Besides the above, there are four special 


VIEW oF ONE END oF THIRD Bay IN MACHINE SHOP. 


bay, as well as the second and third bays, is the testing depart- 
ment, which includes apparatus for carrying out the Hopkin- 
son test on motors, and a special testing transformer giving 
pressures up to 50,000 volts. Near the latter is a cupboard con- 
taining large incandescent lamps. Specimens of insulating 
material are placed between clips in this cupboard, and tested 
for dielectric strength at comparatively high temperatures. 
A Kelvin absolute electrostatic voltmeter is used for measuring 
the pressure. Arc lamps are inspected on а specially designed 
rack, on which the proper current and the E. M. F., either direct 
or alternating, is supplied, the lamps being examined for any 
mechanical faults. 

The second bay is 24ft. to the eaves and 18ft. to the crane 
rails and 81. in width, which are the dimensions of all the 
bays except the first. It is equipped with two 5-ton three. 
motion electric overhead travelling cranes, besides several 
pneumatic 2-ton jib cranes. The centre of the bay is used 
for assembling and erecting tramway and stationary motors 
and small generators, the southern portion being temporarily 
vacant, but ultimately to be equipped with moderately large 


boring mills designed by the B.T.-H. Co. for the purpose of 
automatically boring out axle and armature shaft receptacles 
for railway motor bearings, and for boring the seats on gene- 
rators and motors for field magnets and pole-pieces. Most of 
the drives from the motor to the countershafting in this bay, 


as well as in the others, are by means of the Hans Renold 


silent chain drive, with centres ranging from 7ft. to 12ft. 

The fourth bay has only one 5-ton overhead electric one- 
motion travelling crane. In the southern section of this bay 
there are arranged in groups lathes, milling machimes and 
small vertical turning and boring mills, all of which are used 
for work in connection with railway and stationary motors. 
The northern section of this bay is devoted to the manufacture 
of commutators, with benches for assembling and hydraulic 
presses for pressing the commutatora on the shaft, besides 
milling machines and lathes for milling the commutator slots 
and turning the same. 

The assembling department, to which the various parts of 
the motors, &c., progress in the course of manufacture, is 
located in the centre portions of the second, third, and fourth 
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bays, the smaller parts progressing to the fourth bay, where 
they are assembled and sent to the third and second bays. 
There they meet the frames and heavier sections of the motors 
and generators, from whence they go to the testing department 
immediately adjoining. 

In the bay are a large number of lathes, centering 
machines, milling machines, bolt cutters and drill presses of 
various sizes, and in the centre of this bay the tool room and 
tool store, The tool room is equipped with special chucks, 
solid and expanding reamers, mandrels, internal and external 
micrometer gauges for turning, boring and general dimension- 
ing, besides other special appliances designed by the B.T.-H. 
Co. for testing and inspecting of machine work. Besides the 
above there are special measuring standards and limit gauges. 
A system of limiting the workmen to a certain number of 
tools is in vogue in the tool room, by which they are allowed 


ARMATURE W 


to have only a certain number of tools for use at one time. 
Each have six tool checks given to them, for which they 
obtain a corresponding number of tools for the particular 
work they have in hand, the check being placed against the 
receptacle from which the tool has been taken, and imme- 
diately the tool is returned the check is also returned to the 
workman. Every workman is required to bring all tools 
outstanding against him to the tool room before leaving each 
Saturday noon. 

The sixth bay has one 5-ton single-motion overhead electric 
travelling crane, and its southern section is equipped with 
lathes, screwing machines, drill presses and benches for 
necessary brass work for railway and stationary motors, con- 
trollers, switchboards, arc lamps, &c. The centre of this bay 
13 equipped for finishing, assembling and testing of tramway 
controllers, the northern end being arranged for the produc- 


tion of controller cables and similar work. In the northern 
section are also located the winding departments. 

The seventh bay is arranged for the drilling and assembling 
of awitchboards. In the northern sections of the fifth, sixth 
and seventh bays are the armature winding and insulating 
departments, where the coils are dipped, formed and taped, 
the armatures wound and passed on to the commutator 
department for the assembling of the commutators on to the 
shafts and connection to the coils. After the individual coils 
and completed armatures have been wound, they are put 
through a drying and impregnating process. Each armature 
coil, as well as magnet coil, is carefully tested for insulation 
resistance before being assembled, and this process is repeated 
after assembly. For this purpose a yoke of laminated iron is 
provided with pole pieces to embrace the armature. This 
yoke carries a coil which is traversed by an alternating current, 


— 
- 


УШЕЙ 1947 94«)x37:)0493324722 
= D РУГУ АХЫ Te Tw «P T^ з с=т са» са en 


EI 


Lf 
a S 
е i 


/1 


ыы зд 
ZU LÀ , 


INDING Өнор. 


and if there is a short circuitin any armature coil strong currrents 
are induced in it, and the fault burns out and becomes visible. 
This department also oontains special winding machines for 
winding field- magnet coils of the latest form. Before winding 
the armatures, each core is carefully balanced with the shaft 
before coils are placed in the slots, and also after the coils 
have been placed in position. The main object in locating 
the armature and field-winding departments in the north end 
of the building was to avoid metallic substances or any foreign 
material coming in contact with the insulation. 

The eighth and last bay is а lean-to connecting with the 
main building in which the polishing, electro-plating, tin- 
smithing and tool-hardening sections are placed. 

The position of the storehouse and warehouse, for the 
Storage and warehousing of raw and finished material, is seen 
in the plan on p. 6 It has already been found necessary 
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to inorease the capacity, and the large building adjoining has | material, and the remaining bays are used for the storage of 
been erected as an extension for this purpose. At tke north | heavy goods, which are handled by the 5-ton and 2-ton electric 
end of the stores building and the south end of the new one, | travelling cranes. The boxing and packing is at present carried 
the walls only run up to а certain height in the central bay, | on in the southern section of the stores building, but is shortly 
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in order to permit the 5-ton electric crane with which this | to be removed to the extension. This building will have galleries: 
building is served to run through both buildings. The western | running along two sides, which will be used for making up coils. 
bay is filled with shelving and bins for the storage of light | and armatures for small motore, transformers and arc lamps. 
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The pattern shop contains a number of tools and machines 
operated by electric motors, which are placed on brackets 
overhead, во as to occupy the least possible space. 

The punch press and blacksmiths’ shop is fitted with punch 
presses for stamping out armature sheets, pole-pieces and 
general sheet metal work, and all the punches are driven by 
motors placed on brackets overhead. The machines range 
from 84-ton to 12-ton presses. The blacksmiths’ shop at 
present contains three forges, hammer, drop press and cutting 
shears, all operated by electric motors placed overhead. There 
is also a large modern annealing furnace for annealing iron 
used for armature field-magnets, transformer punchings, &о. 


' The blast for the forge fires is produced by an electrically- 


driven blower, which also acts as an exhaust for the smoke 
and fumes arising from the forge fires. 

A small meter shop is provided for testing ‘‘O’K” and 
Thomson meters. On receipt of the meters from the meter 
factory they are erected on specially constructed stands, and 
each meter examined ; if the examination proves satisfactory, 
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MoTon AND GEARING Drivinc LARGE BORING MILL. 


а high potential insulation test is then made between the 
windings and frame. This proving satisfactory, a current is 
passed through the field windings and measured by means of 
a standard Thomson inclined coil wattmeter, which is periodi- 
cally checked against a Kelvin standard composite balance. 
The volts applied to the pressure circuit of the meter are at 
the same time measured by means of a standard Weston volt- 
meter, and a number of revolutions of the disc are timed 
against а stop-watch (which, in turn, is constantly checked 
against a chronometer) The meter is then adjusted till 
Ee watt-hours applied agree with those registered by the 


Àn elaborate system of testing specimens of the pig iron used 
for castings has been planned, and it is proposed to test these 
both in the chemical laboratory and magnetically. Tests will 
also be made on the wrought iron and mild steel used for 
armature stampings to check their permeability, hysteresis 
loss, ageing, &c., and the laboratory will also concern itself 
with the composition of the castings of copper, brass and other 
alloys used for various purposes, and the properties of the 


varnishes, japans, &c., employed for insulating purposes; and 
the purity and «Шу of lubricants also receive attention. 

The power house is divided into two seotions—engine rodm 
and boiler room. The foundations and walls of same are of 
an exceptionally heavy character, the foundation being formed 
of one solid block of concrete over the whole site of an average 
thickness of 2ft. 6in. The walls average 85in. in thickness 
throughout, and are stiffened by piers similar to the other 
buildings. The foundations for the engines and boilers are of 
solid blue brickwork built in cement rising from basement to 
ground floor level to a height of 10ft. The ground floor is 
composed of steel girders strongly bolted together with tie 
rods and filled in with portland cement concrete to a thick- 
ness of 15in. with a top finish of Terrazo " (mosaic). 

The power house contains three 550-volt continuous-current 
generating sets, two of 200kw. capacity each, and one of 
100kw. The larger sets are coupled directly to horizontal 
tandem compound Corliss type engines made by Messrs. Cole, 
Marchent and Morley, and run at 120 revs. per min. The 
smaller set is coupled directly to a Browett-Lindley horizontal 
tandem compound engine running at 235 revs. per min. A 
condensing plant is used, of the Wheeler Condenser Co.'s 
„% Admiralty” type, with 1,200 sq. ft. of cooling surface, 
mounted on combined steam-driven air and eirculating pumps. 

The boiler house contains two Babcock and Wilcox boilers» 
each having a heating surface of 2,580 sq. ft. and fitted 
with superheaters capable of superheating the steam up to 
100°F. The working pressure is 160lb. per square inch. The 
boilers are fitted with Vicars stokers, driven through worm 
gearing by а 5 н.р. motor running at 675 revs. per min. A 
third boiler will be put in shortly. The economiser is by the 
Clay Cross Company, and contains 820 pipes; its scraper gear 
is driven by an electric motor. 

The boiler feed pumps are two in number, one by Pearn & 
Co. of the three-throw vertical type, driven by a 15 н.р. 
motor running at 840 revs. per min., and the second by the 
Blake, Knowles Co. of the single-ram horizontal direct-acting 
type. There are also two vertical three-throw lifting pumps 
by Pearn & Co., each geared toa 5 н.р, motor running at 
1,200 revs. per min. The water is treated by a Tyack’s 
water-softening process before passing into the boilers. All 
the main steam and feed piping is made of lap-welded steel 
and is erected on the ring" system. 

In the pump room there is also an air compressor driven 
ру а 60 в.н.р. motor ranning at 550 revs. рег min. This 
compressor is for supplying air at a pressure of 7510. per 
square inch to the pneumatic tools in the works. 

The chimney is of steel, lined throughout with brick, and 
200ft, high. Coal is conveyed directly into the boiler house, 
and the ashes brought out by means of an elevator and 
emptied into trucks. | 

The switchboard is provided with a duplicate set of 'bus bars 
во that the circuit to the testing department may be run 
independently of the other circuits on either of the generators, 
this provision being made so that the other circuits may be . 
free from disturbance due to short circuits in the testing 
department. The lighting circuits are run off the three-wire 
system from the same ’bus bars as the motor circuits, a 
balancer being provided in the power house for the purpose, 
and the circuit breakers protecting the two outer conductors 
are electrically interlocked so that it is impossible for the full 
voltage to be thrown on the lamps on either side in the event 
of a chort on one side of the middle wire. The motors are, 
of course, connected acroas the outers of the three-wire system. 
The board is equipped throughout with standard B.T.-H. 
magnetic blow-out circuit breakers, quick-break switches, &o., 
and with the latest B.T.-H pattern, the astatic type, of switch- 
board instruments. The board is constructed of blue Vermont 
marble. 

The office building near the entrance to the works consists 
of a basement, ground and first floor. In the basement are 
the purchasing, publication, typing, supply, shipping and 
mailing departments, and the office in connection with the 
meter department. The ground floor is occupied by the 
inquiry office, commercial, works and engineering depart- 
ments. On the floor above are situated the offices of the 
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designing engineers, secretarial and accounting departments, 
data section and draughting room. In the small section above 
this floor, which forms the turret in front of the building, 
are situated the blue printing and photographing departments. 
On each of the three floors fireproof vaults have been built 
into the building. All the floors are of concrete and are fire- 
proof. They are covered with linoleum. 

With the exception of the drawing office and accounting 
department, the building is lighted by incandescent lamps, the 
drawing office and the accounting department being lighted 
by enclosed arc lamps. A Clark automatic telephone system 
is located in one room of this building, by means of which 
every room in the building is automatically placed in commu- 
nication with another as desired and also with every depart- 
ment throughout the works, so that no time is lost in commu- 
nicating with any section in the entire establishment. 

The hours for the operatives on the works are 7:15 to 5:45 
with a dinner hour from 12:15 to 1:15. On Saturdays work 
ceases at 12 noon, and on Mondays it begins a quarter of an 
hour later than other days, making a total number of working 
hours per week of 52. Throughout the works the clocks are 
electrically operated on the well-known synchronome principle. 


— ͤ——— 


FERRANTI ELECTROSTATIC YOLTMETER CUTOUT. 


‚ One of ths chief difficulties met with in the use of high-tension 
electrostatic voltmeters on supply station switchboards is the spark- 
ing across between the still and movable vanes. This із due to a 
variety of causes. In the first place, in order to get great sensibility, 
the moving and still parts are placed too near to give а large factor 
of safety. Transient rises in potential due to switching operations 
are also a cause of trouble in this direction. Then, again, a volt- 


7 


ш ЇЛ 


НЫ [H 


Fic. 1. 


meter which would have & ран large factor of safety in 
good dry air, under certain conditions will have its sparking voltage 
very much lowered due to pne in the atmosphere or the presence 
of ozone as result of silent discharges between the plates. 

Various protective devices have been proposed for use in this 
direction. It has been usual to place fuses and resistances in series 
with the voltmeter. The function of the resistance was to keep the 
current so small that the spark inside the voltmeter would not be 
sufficient to damage the instrument, while the fuse was to break the 
circuit when a spark occurred, Many difficulties were, however, 
encountered ; for instance, it was very difficult to get a resistance of 
sufficiently high value to keep the current small enough not to do 
any harm. Then, again, any wire fuse cannot be made of sufficiently 
low fusing capacity to blow with this amall current. If the current 
should continue to flow some time without blowing the fuse, the 

liberated in the resistance is so great as to make the latter 
very hot, and cases have occurred in which the resistance itself has 
к гөн and an arc started dim its terminals. 15 
t en proposed to use spark-gaps in parallel with the volt- 
meter. The a ааш of this method is extremely doubtful ; in fact, 
itis highly probable that more harm than good results. It is an 
advantage in certain circumstances, however, to have а choking coil 
in series with the voltmeter, and this is essential with overhead 
transmission lines, which are subjected to atmospheric electrical dis- 


turbances; but in England, with underground cables, chokiog ‘coils 
need only be applied when flare switches are used on high-tension 


'alternating-current circuits, and in similar cases. 


The new resistance cutout made by Messrs. Ferranti, and briefly 
referred to in our recent description of the Midland“ power scheme, 
appears to answer all requirements in connection with underground 
mains.* It consists of а small glass tube (Fig. 2) filled with water of 
а certain conductivity. A small valve is made in the glass tube riear 
the bottom, consisting of a hole covered with a piece of rubber tubing 
somewhat similar to the rubber valve of а bicycle tyre, The current 
is led in at the top and bottom of the glass tube by means of platinum 
wires fused into the sides of the tube. "These are connected to the 
outside to brass terminals, and the whole is enclosed in an outer 
porcelain case (Fig. 3) with plugs which fit into the terminals under- 
neath the voltmeter. Fig. 1 shows the whole device mounted upon 
contacts. Should a spark occur for any reason—such as a short 
circuit inside the instrument—the water inside the glass tube will 
. arta and force itself out through the valve, thus safely breaking 

e circuit. 
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The resistance of the water is extremely large; in fact, it is so 
adjusted as to be only low enough to allow sufficient current to flow 
through to boil the water. Even if the water be of much less con- 
ductivity than this, no difference whatever is to be observed on the 
reading of the instrument. Mesers. Ferranti inform us that this 
arrangement has been subjected to very severe teats, such as placing 
it directly across the terminals of a 3,000-volt alternator. In this 
case the circuit was broken so quietly that the tube had to be care- 
fully examined to see whether it blown or not. 


AUTOMATIC TELEPHONE EXCHANGES. 


Four years agot we published а description of the ingenious auto- 
matic telephone exchange which was the outcome of American 
inventive genius Its introduction to the telephone engineers in 
this country on that occasion, however, did not lead to its permanent 
adoption for even one exchange, and we believe that the only result 
of the experimental demonstration of the apparatus in London was 
the erection of a 20-instrument exchange in the City Chambers in 
Glasgow for use in inter-communicating between the municipal 
offices, This exchange was found useful during the two years that 
it was kept in order, but from various causes the installation has not 
been in working order for the last two years, 

Since that time the Automatic Electric Company of Chicago has 
been busy developing the automatic telephone exchange, and we are 
informed that the following exchanges of large size have been con- 
structed in addition to several small ones of from 100 to 500 sub- 
scribers, which have been erected during the last five ог six years :— 


* We understand that in some quarters the reference to the instrument 
in this article has been taken to imply that it was not designed by Messrs. 
Ferranti. In referring to it as “not new," we merely wished to imply 
that it had been brought out by Messrs. Ferranti some little time ago. So 
far as we are aware, no other maker has introduced а cut-out on this 
principle. 

+ The Electrician, Vol. XLI., p. 52 and p. 522. 
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Name of Exchange. | Ultimate Present No.of 


Time in operation. | capacity. | subecribers 


Fal River 2 увага | 
New Bedford .......... " 2 years 
gusta —— P" 3 years | 
Columbus ............... | үте now in course 
Chicago t | of erection 1 


The presentshapetheautomatic ini аре exchangehas assumed does 
not differ greatly from that described in our article four years ago.* 
The principle upon which it is based is entirely the same, and the 
improvements and modifications are mostly in constructional details. 
Ап iu а, oe been made n vs md of 
ringing up, which is no longer done by а magneto, but by a battery. 
A “pole-changer” isincluded in the exchange, which converts the 
continuous current into alternating, and also affords an engaged 
or “ busy back,” signal with which the original apparatus was not 
provided. The “banks” of contacts on the switches are also con- 
structed in a different manner now, and there are changes in the 
mechanical details of the mechanism. The latest type of the exchange 
is now being shown to anyone interested in the matter at the Birk- 
beck Bank Buildings in London. 

The subscribers’ instrument consists of the usual transmitter, 
receiver, bells, battery and induction coil, with the addition of the 
selector calling apparatus (Figs. 1 and 3) which occupies a space of 
5ш. by 3ш, by 2in. just above the battery, about two-thirds of the 
space occupied by the ordinary magneto generator. Oa the front of 

e box is the metal calling dial, 3$in. in diameter, on the right side 
of which and along the edges аге 10 finger holes numbered consecu- 
tively from 1 to 0. A stop is provided at the lower of the holes to 
limit the distance which the dial may be revolved. То call a 
number, say 761, the subscriber firat takes the receiver from the 
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Front View. 


hook, then placing his finger in the hole No. 7 turns it around to 
the stop above mentioned; when he releases it, the dial is restored 
to its original position by a spring. The subscriber is now connected 
to a junction line leading to a group of switches which we may call the 
seventh hundred group. In the same manner he then calls 6 and 1 
in this group. Having turned the numbers desired, he presses a 


* Loc cit. 


Side View. 
Fic. 2.—ScuBscriBer’s “Switch” AT EXCHANGE. 


button, which rings the bell of the person wanted and the connection 
is completed. It is stated that one second or less for each digit is 
all the time required, and if the desired subscriber is busy, a 
buzzing sound in the receiver notifies the caller that such is the case. 


Fic. l.—SELECTOR CALLING APPARATUS ON SUBSCRIBER'S INSTRUMENT, 


Fig. 2 illustrates the front, rear and side views of the automatic 
switch at tne exchange. This device is 13in. in height, 4$in. in 
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Rear View. 


depth and din. in breadth, and one must be fitted for each sub- 
scriber, while other junction switches of a similar nature are also 
wanted to complete the connection in larger exchanges, The upper 
half of this device consists of six relays, two main line and four local, 
which operate the selective parts of the lower half, The latter con- 
sists of hres sets of banks” of 100 contacts each, one busy " and 
two line banks, arranged in 10 rows of 10 contacts each, mounted on а 
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gemicircular structure, the axis of which is a vertical rod, about the 
size of а lead pencil, upon which is fixed а short contact arm about 
ljin. in length. The rod has both a vertical and a rotary motion, 
each controlled by one of the magnets above mentioned. When the 
subscribet calls 76, for instance, the rod is lifted vertically by the 
ть movement of the subscribers dial, which senda a current over 
ene tide of the two- wire circuit, thus raising the rod step by step to 
the seventh row of contacts. The second movement of the sub- 
ecriber’s dial sends the current over the other side of the circuit, and 
the controlling magnet gives the rotary motion to the rod which 
moves the contact arm to the sixth contact in the seventh row, thus 
eecuring the connection with 76. When the caller hangs up his 
receiver, current is sent over both wires of the circuit, releasing the 
selector rod, which goes back to its original poeition. 

The lower part of each switch, as remarked above, consists of 
three banks of contacts. They are mounted one above the other, 
and held in place and secured to the superstructure of the switch by 
two rods of 4}in. B: ssemer steel, which pass through the steel binding 
plates at the top and bottom of each bank, and are fastened by four 
hexagonal iron nuts. The uppermost bank is the “ busy” bank, and 
consists of 100 spring brass contacts arranged in 10 rows of 10 con- 
tacts each, bound апа held together by two steel plates, machine 
screws and hexagonal brass nuts. The insulation used consists of 
empire bond paper 0 005in. thick, treated with linseed oil, with a 
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Fic. 3.— DETAIL OF SELECTOR CALLING APPARATUS AND CONNECTIONS ON 
SUBSCRIBER'S INSTRUMENT, 


The “vertical” and “rotary” banks are similar in structure. 
These banks consists of 100 contacte, arranged in five rows of 20 con- 
tacta to the row. Each row consists of two layers of contacts, 10 to 
the layer, the layers being ре by а specially-treated insulating 
strip of extra fine fibre and linseed-oil paper. Each of these banks 
is bound with the same size steel plates, screws amd nuts as those 
wed in the “busy” bank, All banks are wired with No. 24—one 
cotton and two silk —beeswaxed and tinned switchboard wire. The 
vertical and rotary bank wires are twisted in pairs throughout the 
system. 

The automatic switches are mounted on wooden shelves, 25 switches 

to tbe shelf, each board containing six shelves, or a total of 150 
switches. The actual floor space occupied by such a switchboard is 
11. 6in. by 8in. ; the floor space required is 3ft. by 12116, while 
the space allowed in making calculations for room is 39 sq. ft. The 
shelves in each section are held together by four substantial end 
strips and 36 carriege bolts 8hin. by ğin., and eight carriage bolts, 
Sin. by gin. 

The above description of the switch may be taken to refer more 
particularly to an exchange of 100 or less subscribers. In a system 


of 100 to 1,000 subscribers the “trunking” feature is introduced, 
Ten junction, or “ trunk ” lines (as the company prefers to call them), 
have been found sufficient to do the business of each 100 subscribers, 
but the automatic syrtem is not limited to this number of trunks, 
and any percentage can be given. A board equipped for 1,000 sub- 
ecribera would, therefore, have 1,000 selector switches and 100 con- 
nector switches, unless а greater percentage of connectors should 
be required. The connector switches are arranged in 10 groups 
of 10 switches each, and each group is capable of connecting to 
100 subscribers ; the first group connecting subscribers whose 
numbers are between 100 and 200, the second group connect- · 
ing those between 200 and 300, and so on. In calling, the 
first movement of the dial would pick out one of the 10 
trunk lines leading to the hundreds group desired. The next 
two movements would connect with the desired number in that 
group. To illustrate, we will say that number 761 is wanted. 
Number 7 on the dial being revolved, the subscriber is automatically 
connected with one of the 10 trunk lines leading into the seventh 
group of hundreds. The next two movements, Nos. 6 and 1, select 
the number 61 in that group, and he is immediately connected with 
the desired number. The apparatus automatically selects the lines 
which are not busy. If the first trunk line is engaged the connect- 
ing arm passes over it and selects the second ; that being engaged 
also it eelects the third, and so on until a disengaged line is found. 
The method of operating an exchange of from 1,000 to 10,000 is an 
extension of the trunking system. In a 10,000 subscriber exchange 
there would be 10,000 first selectors, 2,660 second selectors and 1,500 
connectors. The subscriber wanting to get No. 7,654 would, there- 
fore, by the first movement of the dial, automatically select one of 
the trunk lines of the 7,000 group ; the second movement would put 
him in the 76th group of hundreds ; the last two movements would 
select the party desired, and give him the connection. 

Metallic circuits are required in the operation of the automatic 
telephone. Two lines rua from the exchange to each subscriber’s 
station, one of which may be called the “ vertical” and the other the 
“rotary ” line, the former controlling, through a relay, the vertical 
step-by-step movement of the contact arm of the switch, the latter 
the rotary movement. These lines are normally closed on the main 
battery at the central station. The subscriber, by the first movement 
of his dial, opens and closes his vertical line the required number of 
times, which “ steps up” the contact arm the same number of pointe. 
The second movement on the dial opens and closes his rotary line the 
desired number of times, which rotates the contact arm the corre- 
sponding number of pointe, and, if the line desired is not engaged, 
gives him the connection he wishes. Should this line be busy, a relay 
throws an interrupted battery current on the subscriber’s line, which 
gives bim the busy signal. | 

The communication circuit includes the subscribers’ instrument в 
and the line relay magnets at the central station, and is bridged by 
two high retardation coils, having a battery and ground connection. 
The subscriber having connected with the desired line presses a' 
button, which gives him a ground connection and energises one of 
the line relays, which then connects the bell-ringing generator at 
central with the circuit and rings the bell of the subscriber wanted. 


The hanging up of the receiver energises all of the relay magnets 
simultaneously, releasing the contact arm and its support, which 


drop back to the normal position. The above applies to an exchange 
of 100 or lees where no trunk lines are needed. 
In the event that the subscriber is working in an exchange where 


the trunking system is used, say an exchange of 10,000 stations, 


first the thousands trunk lines and then the hundreds are auto- 


matically selected on the vertical line, and then the connection is 
secured with the tens and units ав above described. 


The current for operating the bell ringing and signalling appa- 
ratus is generated at the central exchange, 50-volt storage batteries 
being used, which can be cbarged from a direct-current wire. Iu 
case this is not available, a small motor-generator cau be used to 


charge with. The line current amounts to from 005 to 0°1 of au 


ampere, and the local current is about 0 5 of au ampere. 


STEAM OR ELECTRIC-DRIVEN AUXILIARIES IN 
CONDENSING PLANTS.* 


. Recent Papera and discussions in America on the proper pro- 
portioning of feed-water heaters and the maximum water temperature 
and consequent fuel economy to be gained by their use, bring up 
again the question of the relative economy of steam-driven or motor- 
driven auxiliaries, such as feed and air pumps, stoker and hoistiug 
engines, &c. 

Without economisers, the only means of heating the feed is the 
exhaust steam, which, in the case of the main engines, is at a tempe- 


* Abstract of an article in Power of New_York. 
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rature of about 125°F. under a vacuum of 26in. The maximum 
water temperature obtainable from a heater using this exhaust is 
probably 120deg., almost too low to introduce into a boiler under a 
pressure of 15010, and corresponding temperature of 366deg. Under 
these conditions the high-pressure exhaust from the steam pumps is 
desirable for heating the water to 208deg. or 210deg. for the sake of 
the boilers alone, even if the cost of operation should prove slightly 
more than with electric-driven pumps. 


Many instances occur in which the pump exhausts are no more 
than sufficient to raise the feed to 208deg. or 210deg., even when 
used in conjunction with primary or vacuum heaters between the 
engines and the condensers ; when this occurs, the auxiliary exhausts 
can be almoet entirely condensed in a properly arranged and propor- 
tioned auxiliary heater and the latent heater reclaimed. (The use 
of an open auxiliary heater will pid каер of the heat in 
the water to be also reclaimed, since the condensed steam will mingle 
with the feed.) 


Weiving the question of economisers, it does not seem that the 
fuel economy due to electric auxiliaries will much more than balance 
the extra cost of the electrical apparatus, as the following example 
shows :—Assume a plant of 2,000 engine н.р. operating under 
1501, steam pressure and 26in. vacuum; feed and air pumps and 
coal and ash-handling apparatus ting 1 per cent. of the engine 
horse-power; feed water furnished at an initial temperature of 
~ 60deg.; engines requiring 151b. of steam per hour per horse-power. 
With steam-driven auxiliaries using 15010. of steam per hour per 
horse-power, the total steam required per hour is: For the engines, 
. 2,000 Б.Р. x151b. 230,000; for the pumps, 20 н.р. х 1501b.—3,000 ; 

total, 33,0001b. | 

The condensing of the pump exhausts will yield 3,000 x 966 = 
2,898,000 heat units. This quantity of heat will raise the tempera- 
ture of the entire 23,0001. of feed water, 2,898,000—33,000 — about 
88deg. Assuming a final water temperature of 208deg., the water 
entering the auxiliary heater must be at а temperature of 208 —88 
z120deg. This can be obtained in vacuum or primary heaters 
between the engines and condensers, as the exhaust temperature 
eral ar о а vacuum of 26in. is 125deg. The rise in feed tem- 
perature is then 208—60=148deg. In the cold water there are 
60 - 32 == 28 heat units above 32deg. In the steam there are 1,193:5 
heat unite, ог 1,193:5 – 28 —1,165:5 heat units more than in the cold 
water, In other worde, there must be added 1,165:5 heat units to 
each pound of water at 60 leg. to convert it into steam at 15010. 
pressure. Above that, by the use of feed-water heaters, we secure 
а rise of temperature of 148deg., or a saving of 148 heat units per 
pound; this is, then, equivalent to a saving of 148 -- 1, 165˙5 = 0 127 
or 127% per cent. in the heat to be supplied. 

At the very high evaporation of lOlb. of water per pound of coal 
from cold water into steam, we should require 33, 000lb. + 10 
= 3,3001Ь. of coal per hour. A saving of 1250 per cent. of this is 
381lb., giving a net coal consumption, when steam pumps and 
auriliary heaters are used, of 2,9191b. per hour. 


If electric pumps were used the power would be secured at the 
same rate of steam consumption per hour per horse-power as the 
main engines, but to give the required 20 НР. at the pumps the 
engine would have to develop more than 90 H.P., as neither the 
engine, generator, nor motor will deliver quite all the power applied 
toit. Assuming & mechanical efficiency of 90 per cent. each for the 
engine and generator, and 85 per cent, for the comparatively small 
motors, the efficiency of the three is 0 90x 0 90 x 0 85 = 0 689 26849; 

cent. ; or, for every horse-power generated by the engine, only 
a little more than two-thirds of a horse-power will be delivered to 
the pump. Then to secure 20 H P. at the pumps the engine must 
develop 20 — 0:69 —29 н P. (If the station generates alternating cur- 
rent and ше pomp motors use direct current, as is common, rotary 
converters will be introduced, increasing still more the required 
engine horse-power.) Then the total engine horse-power when 
motor-driven рашре are used will be 2,029 and the steam per hour 
2,029 x 15 = 30, 435lb. 

As there are no pump exhausts in this case, the maximum water 
temperature will be 120deg. obtained from primary or vacuum 
heaters. The rise in temperature will be only 120 — 60— 60deg , and 
the saving, as before, 60 — 1,165:5 =0 059, or 550 per cent. 

The gross coal consumption in this case is 30,435--10 —3,0451b. 
per hour, the saving of Df, per cent. is 158lb., and the net con- 
sumption is 2,8871b., as against 2,9191b. with steam pumps, a saving 
of 321b. per hour. With an average load of 1,000 H P., or half the 
capacity, for 20 hours per day, this would amount to about 60 tons of 
coal per year of 365 days, worth, at $2°00 per ton, $120:00. This із 
6 per cent. interest on $2,000, which would probably cover the extra 
cost of an electric installation over a stream-driven one. It would 
hardly pay, however, for the extra wear on the boilers caused by 
using feed water at 120deg. According to the data given in one of 
the articles referred to, the plant with the steam pumps would 
require about 730 H.P. of vacuum heaters and 950 HP. of auxiliary 
heaters, while the one with electric pumps would require 675 н.р. of 
vacuum heaters. 


ELECTRICITY WORKS ACCOUNTS. 


Nottingham Municipal Electric Supply Works. 

Our table referring to this undertaking shows that full 
advantage has been taken of the opportunity afforded by the 
traction load to produce low cost figures. The already favour- 
able total costs value of 1900-1 have been improved upon by 
0°454. per unit, resulting in the excellent figare of 1:01d. per 
unit sold exclusive of public lighting costs, of attendance aud 
renewals. All the several items consistently share in the total 
reduction and exhibit uniformly excellent results. 

Notwithstanding the very low total revenue from all sources 
of 2:594. per unit, the working profit derived amounted to 
10:2 per cent. of the mean expended capital, and out of this 
7°69 per cent. was paid in capital charges and depreciation, 
leaving a net profit of £6,500,which was ap plied in aid of the 
general rates. 

An excellent feature of this undertaking is the low capital 
expenditure in relation to the capacity of the station and to 
the output. It demonstrates once more how sensitive is the 
capital part of the total charges on revenue to the quality of 
the load on the station. Of the total cactioned capital shown, 
£181,660, and of the total expenditure £73,000, was for 
electric tramway purposes. 


Northwich Electric Supply Co. 

This little concern derives special interest from its use of 
Mond producer gas as fuel. It will be found, on comparison, 
that the fuel charge shown of 0:46d. per unit, is less than half 
of the average fuel charge of stations in the United KIngdom 
in 1901. It is important, also, to note that this advantage 
has apparently not been secured at the cost of other expenses. 
All the other items of generating costs are under the average 
of stations of similar magnitude. The same thing can be said 
of the works costs and the total costs, although the manage- 
ment and property charges work out rather high. Another 
important point is, that the mean capital expenditure relatively 
to the output, is rather under the average of company stations 
of similar output and load factor. 

It is highly creditable that with the very reasonable total 
revenue of 5:4d. per unit, the financial results should be what 
they are. After writing off £80 from preliminary expenses 
and £48 off the free wiring account, £350 was set aside for 
depreciation, leaving a net profit for the year of £690. £675 
was divided and £108 was carried forward. 


Newmarket Electric Light Co (Ltd.). 

The first completed two years of working at Newmarket are 
covered by our third table. This is one of the Edmundson 
group of stations. Its output, as yet, has only reached the 
modest figure of 60,676 units sold in the year. The load- 
factor also is extremely low, and these two conditions, operating 
in conjunction with the relatively disadvautageous situation of 
the place for cheap fuel, render useless a comparison of the 
results attained with those of other and more favoured stations. 


REMARKS TO TABLES. 


NOTTINGHAM.—a Land £24,544. b Machinery 276.022, accumulators £1,422, 
meters £11,701, instruments £338, arc lamps £833. c £417 for current and £214 for 
attendance and repairs. d Connections to consumers’ premises €176. е Buildings 
£23, engines and boilers £785, dynamos, &c., £48, accumulators £157, other plant 
£190. Jf Of ns £11, on consumers’ premises £79. g Insurance 483, stock 
management £44. h Applied in aid of rates. i Maximum demand system, 5d. for 
first 400 hours per annum, 2d. after. j Maximum demand system, 5d. for tirst 200 
hours per half-year, 144. after. k Also for traction power. I £131,660 sanctioned 
and £71,056 raised for tramway purposes. m Of lightiog loan. n For tramway 
[ирок аас £312, buildings £29,134 ; for lighting —lands £24,544. o For light- 
ng—machinery £89,154, accumulators £1,422, meters £13,811, arc lamps £1,400, 
instruments £387 ; for tramway purposes— inery £20,248, accumulators £1,815. 
p Lighting £63,744, tramway £21,492. 9 Preliminary expenses for lighting. 
r Revenue from tramway supply included in Revenue from Supply.” „ Connec- 
tions to consumers’ premises £166. t Buildings £71, engines and boilers £919, 
dynamos, &c., £97, accumulators £170, other plant £76. u Of mains £33, on con- 
sumers' premises £106. v Law £2, insurance £97, stock management duty £44. 
w The отого receipts for the combined output for private supply and traction was 
2:47d. per unit. 

NORTHWICH.—a Machinery £5,708, accumulators £527, meters £1,901, instru- 
ments £416. b Cost of order £291, preliminary expenses £322, free wiring £801. 
c Written off preliminary expenses £60, and off free wiring account £43. d Over- 
expended. е On Mond producer gas. /Insurance £35, travelling £23, auditing £29. 

NEWMARKET. —a Land £352. b Machinery £6,331, accumulators £1.654, meters 
£1,084, instruments £1,553. c Cost of licence, provisional order, &c,, £718. d Over- 
expended. е Engines and boilers €9, accumulators £1, other plant £12. f Auditing 


£10, insurances £12. g After adding £66 profit on installing work. A Machinery. 
£7,494, accumulators £1,654, meters £1,265, instruments £1,553. i Wiring £322, 
cost of licence, order, &c., £718. j Buildings £7, engines and boilers £10. Insur 


ance £27, auditing £14. After adding £256 profit on installing work. m Written 


off preliminary expenses, 
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NOTTINGHAM. NORTHWICH) NEWMARKET. 
Undertaking Worked by ............ Nottingham Corporation, Northwich Elec, Sup- | Newmarket Electric Light Со, 
Date of Commencement of Supply September, 1894. Dec. 1897. [ply Со. | Магер, 1899, 
System of Sup ee ó-wire continuous-current, Z- Wire con.-curr, || 9-wire continuous-current, 
Gif Engineer аайы» eene Н. Talbot. | A. W. Sclater. | F. A. Simpson. 
YEAR ENDED | MAR. 21, 1901. MAR. 31, 1902. | РЕС. 21,1901. DEC. 21, 1900. DEC. 51,1901. 
QUANTITIES— | | | 
Units generated  ....... Wann 2,481,168 4,465,656 | 134,236 | 68,477 86,671 
КУСТОВ) .,. ese 2,312,557 4.094.897 | 110,455 | 46,866 60,676 
„ Sold to consumers 2,280,015 2,712,195 98,812 46,866 60,676 
„ sold for publie lighting, K. 32,542 92,197 11,643 nil vil 
„ 5014 for traction . — 1,289,905 nil -- — 
used on works 19,741 33,966 2 | — — 
UNITS SOLD per MEAN 8 c.p. CAPACITY 20:3 253 182 50 129 
Actual maximum supply demanded . 2,569 kilowatts 5,605 kilowatts 128 kilowatts | 106 kilowatts 124 kilowatts 
% d e 1127 15:077 9:85% | 5'05% 5:58% 
Number of public lampd o . 68 arc 104 arc 28 (av. 25 c.p.) glow — — 
Number of consumers 1,529 1,806 292 96 123 
Connectionsto mains in 8c.p. atend year 136,137 169,875 12,510 | 6,980 9,591 
CAPACITY of PLANTin EW.at END YEAR 4,727 5,642 194 | 100 200 
Per kilowatt Per kilowatt Per kw, | Per kilowati Per kllowatt 
0 APIT AT a Total. _ capacity, _ Total. pacity Total capaci ty. | Total, _ capacity, — Total. capacity. 
AUTHORISED (TOTAL)....... —— 2234955 £497 [381.6155 £676 [230.000 £155 £45,000 | £450 £45,000 | £225 
e — 25,000 129 30, 300 30, C00 150 
Loan (including Debenture charges) 234.9 955 49: 7 581, 1,615! 67:6 5.000 25:8 15,000 150 15,000 15:0 
RECEIVED (TOTAL) .......... OS bcm 218, 510 462 297,736! 528 20,000 103 23,810 238 26,450 132 
4 — — — 15,000 — 15,510 153 16,250 81˙2 
Loan (including Debenture charges) 218,5 510 46:2 297,156! 52:8 5,000 258 8,500 85 10,200 51°0 
AUTHORISED, NOT RECEIVED (TOTAL) 18,275 3:87 83,879 149 10,000 515 21,190 212 18,550 92 7 
Share (unissued) r — — — — 10,0 000 | 51:5 14,690 147 13,750 68°7 
Share (uncalled) .......... 8 -- — — — — -- — — 
Loan (including Debentures) .....| 18,275 3:87 85,879 14: 9 2 E 6,500 65:0 4,800 24*0 
REPAIDOIUTARD) 07...66... 7,855 166 14,455" 2:56 а РР nil — nil — 
RESERVE OR SINKING FUND............ 3,804 0804| 5,853 1:04 103° 0531 nil = > - 
DEPRECIATION FUND .................. 10.091 213 | 12,602 2:23 655 338 nil = 
EXPENDED (ТОТАТ.)........................ 216,126 458 311,353 552 21,978 | 113 25,282 253 28,314 141 
Lands and buildings .................. 67,3584 142 97,548" 17˙3 1,855 9:55 2,0449 204 2,0504 10:2 
e 90,516» 191 128,237 22"l 8,5524 44-1 10,6255 106 11,967^ 59:8 
— bse eee 290 11'9 85,256Р 151 10,045 51:8 11,894 119 15,252 66:2 
Misellaneous esee 2,161 0:455 552% 0:059 1,529? 7:88 721° 7:21 1,016: 5'23 
BALANCE OF CAPITAL ACCOUNT ...... 2,985 0:504! — 13,617 - 241 - 1,9784. - 102 ~ 1,4724 -147 — 1,864“ – 9:32 
Per unit of Per unit of Per unit Perunit of Per unit of 
total units total units Total of tota! Total. tota! units Total. total units 
REVENUE— ja а Le sold. units zol — — — (| sold. | — — , ed gm 
утех РИДА [ipe 9:319d. | 244.193 25884. | £2,494 | 5421d. | £1,289 6'600d. | £1,637 6:480d. 
Revenue from supply ..................... 51784. | 42,1997 | 914724, 2,597 | 5°0604. ‚259 6°545а, 1,569 6˙210d. 
= meters, &. . 0`056а, 702 0:0414. 157 | 0°341d. 41 0:240d. 66 0:2614. 
a public lighting 2 0:065а. 1,124 0:066а. — — — — = — 
* supply for traction — —7 — — — — 5 = =a 
A mi neous sources 0:018d. 168° | 0:0104. 11 | 0:0244. 5 0`0154. 2 0ʻ008d 
_ EXPENDITURE— 
TL Eee rtasesddostnoo eros: 1:467d. | £17,398 | 10204. | £1,187 | 25804. £821 42054. £960 3 800d. 
TOTAL WORKS COSTS ..................... 1167d. | 14,040 0:823d. 646 14044. 50 2: 580d. 530 20984. 
Generation of Electricity i.. 1:128d. 13,656 | 08014. 543 | 1°180d. 502 2570d, 2. 2:0784. 
Fuel (including cartage, &c.) ...... 0:6994, 7,842 | 04594. 208 | 04524. 290 1:485d. 500 1187d 
Oil, waste, water, stores i 01184. | 1,712 | 01004. 49 01074. 41 | 02104. 52 | 0:206d 
- Wages at station ..................... 0:194d., 2,770 0:1624. 205 | 04464. 149 07654, 155 06144 
Repairs & maintenance at Station 01174. 1,332! 00784. 81 | 01764. 22¢ | 0118. 177 00674 
Distribution of Electricity | .......... egeo? 0:019d. 22 0*013d. 103 | 0'224d. 2 O Od. 6 0*024d 
ee 0 0104. 86 0:0054. 60 | 01504. 2 0:010d. 5 0˙020d 
Repairs, renewals of mains, &c. ... 0:009d. 159" | 0-008d. 43 | 0:0931. — = 1 0`0044 
РУ TE TTA 0 020d. 160 00094. — — | — ns == = 
.. то, 160 | 0009. [| — ы — — -- — 
MANAGEMENT CHARGES, &c. ......... 0:299d. 3,358 0˙197d. 541 11754. | 317 162834. 430 17024. 
оста, = шж эрен ААИНИН 0°д064. 99 000311. 85 | 00764. A = -— 2 
Rates and  tazes ............ . 0:033d. 287 Od. 48 | 0°1044. 28 0'143d. 53 0'210d 
W IER sns o eoa neo scs. 0:2614. 3,012 01764. | 458 | © 996d. | 289 1'480d, 877 1'495d 
neee 0:1834, 2,104 0:134. 295 | 0:642d. 210 1:075d. 214 1:084d 
Stationery, KC. ...................... А 0:0094. 115 0-0074. 11 | 0°0244. | 20 0'102d. 21 9˙085d 
Establishment "Aem qM 0:0554. 651 0:038d. 60 | 01304. 37 0:129d. 42 0'166d, 
Law charges, Oo.... . 0:0184. 143” 0:008d. 92/| 0:200d. 227 0:113d. 41% 0 1624, 
вап to mean to mean to mean | % to mean 
FIN ANCIAL RESULTS— Total. 3 Total. RA exp'nded Total. cap. exp d. Total, RA exp 'nded SDN. cap.exp'nded 
WORKING PROFIT FOR TRR £17,851 934% | £26,795 10° 167 | £1,307 615% £5349 2:23% £932! | 348% 
Carried to Depreciation Fund...... 2,559 1:34% 2,511 0:950% | 350 1657 — — = radit 
Carried to Reserve Fund. 5,175 1'66% 8,525 | 323% 30 0141% — — 100", 05757 
Net int. on loans (incl. Deb. charges) 6,268 3:28% 9,261 | 3:51% 236 111% 376 1:57% 461 172% 
Net profit for the year 5,848 3:06% 6,500 2:46% 691 325% | 158 0:661% 512 1:397. 
FROM LAST ACCOUNT ...... 152 ‘080% nil -——- 92 04337 47 0:197% 206 07769 А 
Do. AVAILABLE for DISTRIBUTION, &c. 6,000^ 3147; 6, 3,500" 2:46% 783 368% 206 0:862% 577 2:157, 
J re ER — — — — == 8 = 
ORDINARY DIVIDEND PAID ..........] — == — — 44% = nil — . 
PERCENT. of TOTAL COSTSto REVENUE 4127 У 4767 6372. 58:62 
Expenditure per mean kilowatt capacity £3. 17s. 6d. £3. 7s. 1d. £6. 2s. 5d. £8. 4s, 2d. £6. 8s. 04, 
REVENUE PER MEAN KW. CAPACITY £8. 15s. 5d. £8. 10s. 5d. £12. 17s. 2d. £12. 178. 10d. £10. 18s. 5d. 
REV. PER 8-C.P. CONNECTED, MEAN.. 5з. 5d. 5з. 9d. 4s. 7d. _ 98. 11d. 
Price charged for lighting, per unit . Sd. to 2d.! 5d. to 134.7 6d. (1 br.) to 4d. Td (1 bk to 4d. (d. (1 hr.) to Ad. 
РЧ for power, per unit ...... 134. 14d.“ 2d. to 1d. 4d. 1 hr.) to 14 ^d. 4d. (I hr.) to 15d. 
- for public lighting......... 5d. to 2d. per unit 5d. to 134.2 | 24d. per unit T = 
Reckipta per unit for private supply .. 5°224. — * | 6`554. Dich | 
x & Шунь ату s lighting... 5:224, 2:514. 5:064. Digitized by O 8 е 
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PROFESSIONAL ETIQUETTE. 


The Institution of Electrical Engineers has definitely 
declared itself opposed to the unprofessional practices of cer- 
tain consulting electrical engineers, and the Secretary has sent 
the following letter to the clerks of a large number of local 
authorities, the leading technical papers and municipal journals, 
and to The Times :— 

. . Oétober 17, 1902. 

SIR: As it has come to the knowledge of the Council of this Institution 
that im several cases consulting engineers have applied for employment, 
and in others local authorities have advertised for consulting engineers, 
I am instructed by the Council to forward а copy of the code of etiquette 
in such matters that, in their opinion, ought to govern all those belonging 
to the Institution. 

I am also instructed to urge upon you the great importance of having 
electrical work well done at the most moderate outlay ; and would point 
out tbat by advertising, or by employing those who solicit employment 
either directly or by agents, local authorities may deprive themselves of the 
services of electrical engineers of high standing and great experience. 


Standard of Professional Etiquette for Consulting Electrical Engineers, as 
approved by the Council of the Institution of Electrical Engineers, 
July 16, 1902. 

1. No consulting eugineer should solicit employment as consulting engi- 
neer verbally, by letter, by agent paid by commission or otherwise, or by 
any other means. 

2. No consulting engineer should answer advertisements for consulting 
engineers. 

3.. No consulting engineer should advertise for employment. 

4. No consulting engineer should pay by commission or otherwise any- 
one who introduces clients. 

5. No consulting engineer should receive trade or other discount, or 
surreptitious commissions or allowances in connection with any works 
which he superintends. 

6. А consulting engineer who is also directly or indirectly interested in 
any contracting or manufacturing business should inform his client in 
writing what his connection is with such contractor. 

We congratulate the Council of the Institution on having 
concerned itself with the reformation of what has become а 
serious abuse in the electrical engineering profession: au 
abuse, moreover, which is the more difficult to deal with, as 
16 has, во to speak, grown up with the electrical industry 
from the outset. When the development of electrical engi- 
neering had been so slight that the designation of electric 
lighting as being ‘‘in its infancy " was still justifiable, there 
wae, at the outset, a limited field for what was necessarily 
regarded as a luxurious form of illumination, aud at that time 
there was practically no such thing as a consulting electrical 
engineer for electric lighting undertakings. Each electrical 
engineer had to take up the position of a merchant 
who had something to manufacture and sell, and he had to be. 
his own consulting engineer, manufacturer and selling agent. 


Moreover, even as the electrical industry grew in magnitude 
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and importance, the progress was at such a rapid rate that 
the best men to consult on any electrical matters were the 
manufacturers themselves. These manufacturers naturally 
advertised and solicited orders in the ordinary course of 
business, and at the same time placed themselves at 
the disposal of their clients, or prospective clients, who 
desired to seek their advice on technical and engineer- 
ing matters. Very little fault could be found with this 
state of affairs so long as the electric lighting of towns was 
earried out throughout by private firms or companies. Those 
who were seeking powers to erect electric lighting works 
might approach the local authorities whose consent was 
desired through canvassers, but there was no reason why the 
matter should not be treated perfectly openly. Parliament 
had looked after the interests of the local authority and of the 
individual consumer во far as concerned technical regula- 
tions to ensure safety and efficiency, and it became simply a 
matter of contract or agreement between the company and 
local authority. There were troubles, it is true, and the 
wholesale company flotations and disasters in the Father 
Brush" days were most hurtful to the electrical industry 
at the time, although subsequently their influence was bene- 
ficial in promoting greater caution, and во aiding the 
re-erection of the industry on a firmer footing. It was, how- 
ever, only with the commencement of municipal electric 
lighting that a class of independent and reliable consulting 
engineers was urgently called for. A local authority desiring 
to have its own electric lighting works was bound to enlist 
the services of an electrical engineering adviser, and very soon 
a number of consulting engineers established themselves who 
made a speciality of this class of work. Among them, how- 
ever, were some who, either as actors or as more or less 
interested spectators, had become accustomed to the pioneer 
work already referred to, and some of these consulting engi- 
neers did not hesitate about employing canvassers and soliciting 
employment by any means within their power. It would have 
been a boon to the electrical engineering profession if this had 
been put a stop to at the outset. Consulting engineers 
employed in this manner are purely professional men, just as 
is a consulting physician or surgeon or a barrister, and their 
conduct should be regulated by similar rules and conventions. 
If a local authority desires to have an adviser on electrical 
matters it can readily obtain names of efficient and reliable 
consulting engineers from other similar bodies who have gone 
а step further than itself in the introduction of electric light 
and power. A consultant can be found without advertising 
for one, and those at the head of their profession do not 
answer such advertisements, neither do they advertise them- 
selves. 

The Institution of Electrical Engineers has done well, 
therefore, in issuing the manifesto set forth at the commence- 
ment of this article, for this should tend to raise the prestige 
not only of the consulting engineer himself, but also of the 
electrical profession at large. The only fault that can be 
found with the Institution in this matter is that it did not act 
many years sooner. We admit that the abuse has been grow- 
ing during the last few years, but for a long time past 
various modes of advertising and soliciting emp!oyment have 
been freely resorted to. It is known that at least one con- 
sulting engineer member of the Institution council itself has 
applied for employment by local authorities in a manner now 
set down as being contrary to professional etiquette, but the 
other members of the Council should have had no compunc- 
tion in staying their hand on this account. No difference 
need be made in this respect between & man, who has had long 
experience and has risen to an honourable position in his pro- 
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fession, and the ra west hand, who has chosen consulting 
engineering because he has been unable to obtain employ- 
ment in any other capacity. Of the two, the older member 
will be doing the greater harm to the prestige of his profession 
if he disregards the recognised laws of professional etiquette. 
But the Council of the Institution of Electrical Engineers can 
atone for its delay by pursuing the matter further now. It 
can, in the first place, keep a register of those of its members 
who elect to be styled consulting engineers, a register which 
should be at the disposal of any person or body desirous of 
retaining the services of a consultant. This would be of still 
greater utility if an official advertisement, were to appear 
regularly in those two or three journals which are devoted ex- 
clusively to municipal affairs, to the effect that members of the 
Institution of Electrical Engineers were not allowed to advertise 
for employment as consulting engineers, or to solicit employ- 
ment as consulting engineers in any manner whatsoever. A fee 
for the registration above referred to would cover the cost of 
these announcements. And lastly, no difficulty would be found 
in obtaining the requisite permission from the membership 
to alter the Articles of Association so as to disqualify from 
membership of the Institution in any capacity those who, 
while styling themselves consulting electrical engineers, acted 
contrary to the standard of professional etiquette" quoted 
above. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— — 


The Scientific Writings of the Late George Francis FitzGerald. 
Edited by Prof. J. J. Larmor, F.R.S. (London: Longmans, Green 
& Co.) 1900. 

The position occupied by the late Prof. FitzGerald in the 
world of physics was unique. Quite unconsciously, and yet 
by almost common consent, he acted in science the part of a 
judge, and it would be hard to overstate the influence which 
his criticisms exerted. The first 60 pages of this volume are 
taken up with biographical notices of him written by many of 
our most eminent scientists. They are full of sympathetic 
tributes to the lovable character of FitzGerald as a man and 
to his eminence and power as a scientific leader. 

When a physicist or physical chemist came to a puzzle or paradox, or 
was in doubt between various plans of procedure, it seems to have come to 
be almost the natural course to write to FitzGerald. A letter of inquiry 
or criticism always elicited a prompt reply, entirely devoid of pretension 
to magisterial authority, but certain to bring out new aspects of the sub- 
ject and exhibit its connection with other problems. He was constantly 
acting as referee of scientific Papers for the Royal Society and other bodies, 
and + accustomed to interest himself in them as if they were his own 
WOrK. 

As an ordinary man can correct a schoolboy's sum, or an exercise in 
simple mechanics or geometry, во he could tackle a difficult Royal Society 
Paper . . . . and point out both the merits and the flaws in it at once, 

Indeed, his criticisms were of the highest value, for they 
were at once learned and sympathetic, and yet unsparing 
wherever plausible results were obtained by reasoning not 
in strict accordance with established theories. Among the 
many reminiscences to be found in the introductory por- 
tion of this volume is one of special interest in the form of 
a letter from Lord Kelvin, who, in describing his first 
meeting with FitzGerald, speaks of him as “living in an 
atmosphere of the highest scientific and intellectual quality, 
but always a comrade with every fellow worker of how- 
ever humble quality; just as I have known him ever since, 
and as he has been known for a quarter of a century to 
hosts of friends and brother workers in Ireland, England, and 
Sootland.” That the humble fellow workers were not always 
scientific men is shown in an earlier portion of the same letter 
(alluding to the opening of the first British electric railway at 
Portrush in 1883) in which Lord Kelvin says, ‘‘ whenever а 
linesman or a dynamo driver (a mechanico of species then new), 
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or a fireman or an oiler, was in trouble, FitzGerald was there 
helping him as a comrade and acting practically as if to the 
manner born and educated.” FitzGerald’s interests ranged 
over the whole realm of physical science, but could not be 
confined within its bounds. He took a prominent part in 
affairs, especially those concerned with educational questions. 
Many will regret the invaluable time devoted by him to matters 
far away from his true place at the scientific frontier; but he 
could not have gained the personal influence which he exerted 
on scientific progress had he been constituted like the specialist, 
with a single interest in life ; and it may, after all,be reasonably 
doubted whether the issue of a few additional Papers of the 
great importance of the one on the Electromagnetic Theory 
of the Reflection and Refraction of Light,’’ would have been 
of so much service to science, as the real, though less apparent, 
work which FitzGerald actually did. At all events there has 
been one minor result of FitzGerald’s width of view, in that 
this memorial collection of his scientific Papers, essays, notes 
апа addresses will form an intensely interesting study to all 
classes of readers. No educated man, however deficient in 
scientific training, will fail to find much pleasure and profit 
in reading these pages, and the greater his scientifio attain- 
ments, the greater will be his interest, and his appreciation of 
the author. It is remarkable how fresh and vigorous most 
of the writing is considering that much of it was written many 
years ago. The words which FitzGerald himself used when 


reviewing Hertz’s miscellaneous Papers may indeed with even 


greater force be applied to this volume. Не says :— 

Anything written by Hertz is of interest, and these Papers are of 
interest, not only on this account, but also on account of their suggestive- 
ness. It isalways & question as to the deeirability of re-publishing and 
translating Papers published some years ago. Most valuable Papers of 
10 years’ standing have produced their effect. Their vitality has been 
transmitted to, and reproduced in, subeequent work, but what the 
scientific world requires is advance rather than revision. The work of 

ioneers is, however, largely an exception to this rule. They are generally 
advance of their times, and much of their work is of value long after it 
is done. Such an one was Hertz. Most of his Papers are suggestive of 
questions which still require answers, and they all breathe a spirit that, aa 
he says himself of Helmholtz's work, evokes the same elevation and wonder 
as in beholding a pure work of art. His Papers are not mere enumerations 
of observations, nor mathematical gymnas tics. Each has a definite purpose 
and an artistic unity. А life-giving idea pervades it. 
The introductory chapter of the book includes obituary 
notices taken from The Electrician, Nature, and the Journals 
of the Institution of Electrical Engineers and Royal Society, 
but the latter portion consists of an article by Larmor, 
reprinted with additions and alterations from the Physical 
Review, and consisting of a detailed and critical discussion of 
the more important of FitzGerald’s Papers. The rest of the 
book consists of no less than 108 sections, due to FitzGerald, 
and each consisting of a scientific Paper, address, review, 
lecture, or article in one of the science newspapers.- A few 
of these are now published for the first time, and many have 
not hitherto been widely read owing to their publication in 
the not generally accessible Proceedings of the Royal Dublin 
Society. Most of the rest are taken from the publications of 
the Royal and Physical Societies, the British Association, 
Nature and The Electrician. 

To many who have known FitzGerald mainly through his 
writings in the scientific Press on current topics, or from the 
active part he slways took at the meetings of the British 
Association, it will, perhaps, be a matter of surprise that so 
many original Papers of his exist. The first 16 here printed 
include a number of suggestive notes, the most memorable of 
which contains the explanation first given in 1876 of the Kerr 
phenomenon, but the more important are mathematical Papers 
of a high order, such as the Equations of Equilibrium of an 
Elastic Surface, the Effect of a Ships Magnetism on the 
Compass when the Ship Heels," the Mechanical Theory of 
Crooke's Force," the Maximum Tension of Vapours near 
Curved Liquid Surfaces," and, most important of all, the 
“ Electromagnetic Theory of the Reflection and Refraction of 
Light." This, the chief of all FitzGerald’s Papers, appeared 
in 1878, and was the firat great contribution to the electro- 
magnetic theory after Maxwell’s book had appeared. In it 
FitzGerald succeeded in showing that the Maxwell theory led 
to laws of reflection and refraction coincident with those pre- 
viously established by M’Cullagh following the ordinary 


undulatory theory of optics, and, in addition, established a 
theory of the Kerr phenomenon in striking correspondence 
with the experimental results recently obtained by Kerr. 

This success seems only to have urged on its author to 
farther efforts. We think it will be admitted that Fitz- 
Gerald was the earliest, the greatest, and the most persistent 
advocate of the electromagnetic theory. The Papers here 
printed conclusively show that he was continually reasoning 
about the possibility of experimentally verifying it in the 
manner afterwards carried out by Hertz, and that if there 
were any portion of physical science whose interest for him 
outweighed the others, it was certainly the theory of the ether 
and its relations to matter. 

Before Maxwell’s theory could be considered established, it 
was necessary to show either that ordinary light was caused 
by electrical actions, or that progressive undulations of the 
nature of light could be generated by electrical means. 
FitzGerald at onoe took up this question, and we find him at 
the end of 1879 reading to the Royal Dublin Society a Paper 
** On the Possibility of Originating Wave Disturbances in the 
Ether by Means of Electric Forces," and following this up a 
few months later by a second Paper on the same subject, and 
discussing the actual distribution of displacement currents in 
the neighbourhood of a changing current in a conductor. In 
dealing with one of the differential equations ooourring in this 
second Paper FitzGerald chose a possible but incomplete 
solution, leading to formule for stationary waves, instead of 
for waves. moving forward like those of light. He corrects 
this in a subsequent Paper appearing in 1882, and shows 
that the complete solution yields progressive waves of the 
form А сов (nt — mr)/r, instead of stationary waves of form 
А сов ntcos mr/r, such as would be formed by the super- 
position of & progressive outward wave on the return wave 
due to reflection at some outer boundary. He points out that 
in infinite space, where there is nothing to produce the reflec- 
live wave, the first form of solution is the right one to employ, 
but then shows that the two solutions are for all praotical 
purposes identical when mr is small; and, moreover, since in 
this case cos mr is unity, except for large values of r, the wave 
does not possess nodes and loops in space, and is essentially 
the same as if there were no diplacement currents at all. As 
r is the distance from the radiator, and m is equal to the 
current frequency divided by 8x10", it is clear that with 
the current frequencies then known, the quantity mr was 
negligible except at enormous distances from the radiator. 
FitzGerald saw the possibility of experimental investigation if 
mr could be made appreciable, “ but as this would be at а 
distance of several miles from the varying current when the 
variations were as rapid as in the highest audible note, there 
does not seem much hope from experiments in this direction.” 
However, only six lines lower FitzGerald suggests the very 
method by means of which Hertz afterwards made the experi- 
ment, and the only method which has yet been found. He 
says It might, however, be possible to obtain sufficiently 
rapidly alternating currents by discharging condensers through 
circuits of small resistance,” and a little later It seems, 
further, highly probable that the energy of varying currents 
is in part radiated into space and so lost to us.” 

After four more Papers, of which two deal with electro- 
magnetic theory—viz., a criticism on Prof. J. J. Thomson s 
inveatigation on the electromagnetic action of a moving 
electrified sphere, and a Paper on the Electromagnetic 
Effects Dae to the Motion of the Earth“ — Fitz Gerald returns 
to the subject of radiation in a Paper dated November, 1888, 
* On the Quantity of Energy Transferred to the Ether by a 
Variable Current." A Paper with а similar title appears in 
the British Association report for the same year. Iu these 
Papers the average energy of the undulations due to a small 
circular alternating current is considered, and the amount 
enclosed between two spheres of radii R and R + dR having a 
common centre at the radiator is shown to consist of two terms 


(A + &) dR, of which one is independent of R, and the other 
varies inversely as R?. It is only the first portion of 


the energy which is really radiated, and, assuming that it is 
travelling with the electromagnetic velocity, v, FitzGerald 
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shows that the proportion of the energy radiated depends 
upon the fraction / , where n is the current frequency, 
and v is the velocity of light 8x10! This fraction 
is, of course, utterly negligible until the current frequency 
becomes huge. When п is 10 millions per second the 
fraction is about 0:0004, but if n is 100 millions per second 
the fraction is negligible no longer, and is indeed greater than 
unity. It was thus quite clear to FitzGerald in 1888 that the 
possibility of making experiments on electric radiation all 
depended on the power of generating slternating currents of 
a higher frequency than 10 millions. He had, moreover, 
already suggested the means of doing so, and in the next note, 
No. 27, taken from the British Association Report of 1888, it 
is clear that be had calculated the frequencies which could 
probably be obtained. This note is so significant and so short 
that it can be reproduced in full. He suggests “utilising the 
alternating currents prdduced when an accumulator (condenser) 
is discharged through a small resistance. It would be possible 
to produce waves as little as 10 metres wave-length, or even 
less. Ав а wave-length of 10 metres corresponds with a 
frequency of 80 millions per second, or above the frequency 
required, it only wanted an experimental method of detecting 
such rapid undulations to prove their existence. FitzGerald 
had suggested the combination of a vibrating generating 
circuit with a resonant receiving circuit, but it did not occur 
to him or to anyone else that the undulations could be easily 
made to produce sparks. It was this fact that was some years 
afterwards discovered by Hertz, and his wonderful experiments 
were the result. But, as Dr. Lodge has said, undoubtedly 
FitzGerald recognised more vividly than Hertz himself at that 
time the full import of his experiments—the German title 
of which was far from representing their true significance. 
The immediate recognition they received was wholly due to 
the quick and clear vision of FitzGerald and to the attention 
he focussed on them in his presidential addresa at the British 
Association meeting of 1888. It is rarely given to a president 
to announce in his address an epoch-making scientific advance. 
Such an opportunity was accorded to FitzGerald, and it must 
be owned that no man could have more deserved the advantage, 
or could have put it to better use. | 

Of the large number of remaining Papers composing this 
book, several relate to theories about the ether. There are 
two Papers dealing with mechanical models representing the 
properties of the ether, а mathematical note on the specific heat 
of the ether, two Papers on ether and matter constituting 
criticisms of Larmor's work ; and, finally, an account of some 
experimenis suggested by FitzGerald and carried out by 
Dr. Trouton to investigate the question of the relative motion 
of the earth and ether. The results of these experiments were 
negative, as in the Michelson апа Morley investigation, and 
are poesibly explicable on what is known as the FitzGerald- 
Lorentz hypothesis, which assumes that matter alters very 
slightly in linear dimensions according to the direction of 
motion through the ether. It is, at all events, interesting 
to hear from Dr. Trouton that FitzGerald, in almost 
his last remark, said that if the negative results were sus- 
tained by further work he would account for them on that 
hypothesis. | 

One feature of the book which should alone render it an 
estential to the library of every physicist is the number of 
essays it contains on the life work of leading men in the 
scientific world. Coming from the pen of a man of the 
eminence of FitzGerald, they are particularly valuable and 
authoritative. Among these may be mentioned the obituary 
notice of Rudolf J. Е. Clausius, the founder of the science of 
thermodynamics ; a review from the pages of The Electrician 
of Heaviside's'' Electrical Papers“; an enthusiastic appreciation 
of Lord Kelvin's researches, also from The Electrician, and 
written in connection with the celebration of the Jubilee at Glas- 
gow ; two reviews from Nature of Hertz’s miscellaneous Papers 
and of Hertz's last work, The Foundations of Dynamics.” 
There are also two articles on Helmholtz, one entitled 
* Thoughts on the Work of Helmholtz,” hitherto unpublished, 
which seems to have been written preparatory to his cele- 
brated Helmholtz Memorial Lecture delivered before the 
Chemical Society, and which, of course, is here reproduced. 


This lecture may be selected as showing better than any other 
single section of the book, the many sided aspects of Fitz- 

erald. In the first place it is a great appreciation of Helm- 
holtz’s work. It also shows at its best FitzGerald’s critical 
faculty. He naturally gives prominence, in an address to 
chemists, to the bearing of Helmholtz’s work on chemical 
theories ; and takes the opportunity of pointing out the pit- 
falls into which unwary chemiats have stumbled in applying 
the laws of thermodynamics to the problems of osmotic pres- 
sure and allied subjects. His freedom from the trammels of 
fixed scientific notions is shown when he points out that there 
is no experimental evidence as yet to indicate that the weight 
of a body does not vary with temperature. His human and 
religious character is evidenced by a serious passage towards 
the end of the address. His intense interest in all that con- 
cerns the ether and its connection with matter is shown by 
his speculations on vortices when discussing Helmholtz’s 
discovery of the law of vortex motion. A rather startling 
result of one of his speculations ‘‘ would require the energy, 


per cubic centimetre of the turbulent motion to which the pro- 


pagation of light is due to be very large indeed, . . . equiva- 
lent to & million of horse-power for 10 hours a day for nearly a 
month.” We do not know that it has yet been suspected that 
a lazy man contains within himself latent energy of density 
such as this; but, on the other hand, when it is considered 
how heavy electric trains are run by means of energy con- 
veyed, not along the conductor, but through the dielectrio, it 
seems impossible to imagine how any mechanism can exist 
for such & purpose, unless the ether is in some way a store of 
energy of immense density. 

Another aspect of FitzGerald’s work, of which there is 
abundant evidence in this book, is the practical interest he 
took in all grades of scientific and technical education. He 
was а member of the Board of Irish National Education, and 
was also appointed on the Intermediate Education Board and 
the Board of Technical Education. He took a most prominent 
part in the movement which has at length resulted in the 
introduction of science teaching into the elementary (or 
national) schools of Ireland, under conditions which are now 
more favourable to its progress than at present obtain in Great 
Britain itself. In the introduction to this volume it is stated on 
the authority of bis uncle, Dr. Johnstone Stoney, that had he 
lived he would have sought to devote himself to the organisa- 
tion of national education rather than to the uninterrapted 
pursuit of his science, saying, with complete sincerity, that 
whether the human race got to know about the ether now or 
50 years hence was а small matter, but whether the present 
state of appalling scientific ignorance was to continue for 
another generation was a vital matter affecting the future of 
his own country in a positive and definite way.” 

Among his educational contributions should be mentioned 
an admirably clear article (No. 104) on observation, measure- 
ment, &c., which was apparently the introduction to a pro- 
jected treatise on physical measurement. Those who read it 
will greatly regret that so little progress was made with the 
complete work. Space does not permit more than a mere 
enumeration of the titles of the otber articles dealing with 
educational questions. They are all characterised by clear 
and vigorous writing and a thorough grasp of the practical 
bearings of the subjects involved. The first deals with experi- 
mental science in schools and universities, an address 
delivered to the Dublin University Science Association in 
1886. Three others deal with technical education and the 
proper functions of a univereity. One takes the form of a 
long letter to Lord Ashbourne on engineering schools. The 
other two are from Nature, and are on The Value of 
Useless Studies,” and on Universities and Research." Two 
later ones are of greater importance—one forms a rousing 
lecture on science and industry, delivered to the Irish Indus- 
irial League in 1896; the other is FitzGerald's inaugural 
address as president of the Dublin section of the Institution of 
Electrical Engineers, and is entitled The Applications of 
Science: a Lesson from the Nineteenth Century." 

Mention should be made of the beautiful portrait of Fitz- 
Gerald which forms the frontispiece of the volume. 


W. E. SUMPNER. 
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| on the tape of an ordinary Morse machine. Three magnetic detectors 
THE RADIO-TELEGRAPHIC EXPEDITION OF where connected with the telephone and arranged in the manner 


| E indicated in the Paper on * A Magnetic Detector of Electric Waves 
H.I.M.8. *CARLO ALBERTO. | which can be Employed as a Receiver for Space Telegraphy,” Ьу. 
By DEDE ОРОНГ | Mr. Marconi, which was communicated to the Royal Society of 


| London by Prof. Fleming, June 12, 1902.* The Marconi receivers 
On June 10, 1902, the Italian cruiser “Carlo Alberto” departed | with coherers of metallic powder were connected up with a trans- 
from Naples for Portland. During the voyage the installation of the | former tuned to the period of the electrical oscillations radiated from 
radio-telegraphic ра of the ship was placed in position, together | the transmitting station of Poldhu. 
with some old Marconi apparatus taken on board on the night The tranemitting station of Poldhu was similar in principle to that 
before leaving. On the morning of the 18th, at dawn, the first wire- | already used by Marconi in previous work, as described in the Journal 
leas messsge was transmitted from the Carlo Alberto” to Signor | of the Society of Arts, Vol. LXIX.,p. 506 + The generalarrangementof 
Marconi, who had gone to the Lizard to welcome the Italian vessel in | the instrumenta for producing electric waves of а given frequency was 
English waters. Messages were exchanged for the next five hours | made in such a manver as to obtain a special agreement between the 
between the ship and the station. On June 26th Marconi came on | various inductive circuits, and by this arrangement the electrical 
board the cruiser near Poole, and presented the first specimen of his | waves became more powerful than any previouely obtained. 
new magnetic detector to the captain of the vessel, an occurrence The aerial wires of the transmitting station consisted of four 
which was marked by а special inscription on board. sections of 100 thin bare conductors of tinned copper, suspended by 
During Signor Marconi’s stay on the vessel Rear-Admiral Carlo | four steel ropes suitably insulated and stretched between four open- 
Mirabello proposed to execute during the return of the Carlo | work wooden towers 70 metres high and 60 metres apart. The four 
Alberto“ to Italy a long-distance series of experiments between the | sections of conductors were joined below on the roof of the central 
yowerful station at Poldhu, Cornwall, and the vessel. During the station, about 4 metres above the ground, and thus constituted а kind 
festivities attending the coronation of King Edward VII. the masta | of inverted pyramid. The above conductors were 50cm. apart in the 
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Fic. 1.—Map SHOWING COURSE TAKEN BY THE “CARLO ALBERTO." 


of the vessel were heightened by about 10 metres, and when thecom- upper network. The potential to which they were charged during 
mand was received to be at Cronstadt during the visit of the King of | transmission was sufficient to produce a spark 30cm. long between 
Italy, advantage was taken of the occasion to carry out a series of | one of the conductors and a copper wire put to earth. 
less extended but quite as interesting experimenta In the night of | The radio-telegraphic experiments to be conducted with this 
July 7th, while the vessel was sailing from Poole to Dover, a new | apparatus were regulated by the following time-table :—From noon 
topmast, 16 metres long, was put up on the mizenmast, and а four- | till 1 p.m. (Greenwich mean time) of each day, and from 1 am. to 
fold aerial wire was suspended from it. At 11 а.ш. on the same day | З a.m. of each night, the Poldhu transmitting station had to send for 
Signor Marconi embarked on the vessel at Dover, and at noon the | the first 10 minutes of every quarter of an hour the code letters of 
“Carlo Alberto” started for Cronstadt. the “Carlo Alberto” (С.В.), а long series of S’s, and а meseage 
The apparatus is shown in Fig. 2. The attachments of the wires | concerning the most interesting public event of the day. 
were carefully insulated by means of chains of porcelain insulators, Thus, at noon on July 7th Signor Marconi began personally, in 
and the mast wire was perfectly insulated by means of an ebonite | presence of Rear-Admiral Carlo Mirabello, of Capt. Cesare Martini, 
tube. The earthing was made from several pointa of the apparatus. commanding the vessel, and of the writer, the reception of radio- 
The installation of the **Carlo Alberto” had been reduced to a | telegrams transmitted from Poldhu across the whole of England and 
simple receiving station. Two Marconi receivers, with coherers of a good stretch of sea. On that occasion, for the first time, the influ- 
metallic powder, were attached to it, and tbe signals were recorded | ence of the land upon the propagation of electric waves of greater 
— —— P. .Ü .' ' .. . . . .. ... . ü:ͤ———.. . .. u — — — — — | length than цеца! was studied, and about 500km. of varied land were 


* A slightly abridged translation from Radio-Telegrafia: Esperienze | interposed between the Carlo Alberto“ and Poldhu. 
esequite sulla К. Nave ‘Carlo Alberto’ nei mesi di Luglio, Agosto e Set- | - Tpo ё кы: гоа 9 


tembre, 1902." Published by the Submarine and Electric Department of * [The Electrician, Vol. XLIX., p. 520.— Ep. F.] 
the Italian Ministry of Marine. | 1 CE [The Electrician, Vol. XLVII., pp. 175,211, 215.—Ер. E.] 
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Morse a written record was obtained of the 5 received 
пош the detector. T'he signals were stro on the previous 
day, although the distance between the “ Carlo Alberto” and Poldhu 


At 12:5 p.m., before even good conditions of syntony were obtained, 
the rhythmic S's transmitted from Corn wall were heard in the tele- 
phone coupled to the detector. The signals were not strong, and 
that had to be attributed to the imperfect accord between the two 
stations and to the influence of the sun's light, whose unfavourable 
influence upon the radio-telegraphic transmissions will be considered 
in the note appended to this Paper (note A). 


had been increased by about 300km. This was due to the better 
conditions obtaining in the darkness than in daylight. 

At midday of July 8th, the * Carlo Alberto” was 
receiving radio-telegrams transmitted from Poldhu, 


ready for 
at a dis- 


tance of 1,000km., but, owing to the effect of the назаве only the 
feeble but distinct and rhythmic sounds of the S’s ” could be heard 
in the telephone of the detector, and nothing was obtained through 
"rhe following night th ignals h th 
. The following night the si came again wit r streng 
and very clear telegrams were obtained on the Morse, although 


At 12:30 (July 8th) the aerial wire was joined to the receiver with 
the Morse, and various tel perfectly written, were received. 
elShortly after 1 p.m., and before the messages from Poldhu had 
ceased, the Carlo Alberto” entered into radio-telegraphic com- 
munication with the stations of the Marconi Wireless Telegraph Co. 
These stations are distributed over the east coast of England at 
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North Foreland, Frinton, & Radio- tel 8 were sent to various 
parts of Europe, and the Minister of ne in Rome was kept 
continually informed of the progress of the hip 

At 1 am. on July 8th the receiving from Poldhu was resumed. 
The distance was then 900km., and in the telephone joined to the 
detector the radio-telegrams transmitted from Cornwall were dis- 
tinctly heard. On joining the aerial wire with the coherer and' 


not only was the distance from Poldhu greater, but also the 
northern portion of Denmark was then interposed between the 
“Carlo Alberto” and the transmitting Marconi station, together 
with the whole of England. | | 
In the nights of July 10th and 11th the receiving was quite 
steady and certain, although according to the opinion of some critics 
the mountains of Scandinavia should have inter posed a new obstacle 
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to the propagation of the electric waves. On the night of July 12th, 
while the vessel was at anchor at Cronstadt, the gignals received 
in the telephone were rather feeble. The reason at first was 
sup to lie in the smaller conductivity of the sweet water 
of the harbour with respect to the salt water of the ocean, which 
would make the earthing less effective, but afterwards the attempt 
was made to reinforce the signals by а better equalisation of the 
period of oscillation of our aerial wires with the period of oscilla- 
tion of the serial wire of Poldhu. A network of wires of thin 
light and flexible tinned copper was drawn between а steel wire 
rope extended from the main topmast to the mizen topmast and 
the deck. The 50 wires were arranged so as to have equal periods of 
proper oscillation (Fig. 3 and 34). With this network of wires, various 
series of S’s transmitted from Cornwall were heard in the telephone. 

On July 16th a demonstration of radio-telegraphy was carried out 
in the presence of their Majesties the King of Italy and the Czar 
of Russia. Signor Marconi himself explained his apparatus, and 
was highly complimented by the sovereigns. 

The following days, the receiving of nocturnal meseages from 
Poldhu was continued with great success at Cronstadt. At 1 am. on 
July 23rd, when the ship was north-east of the island of Gotland, in the 
Baltic, eailing for Kiel, the telephone of the detector transmitted 
signals so distinctly that it was difficult to believe that about 
2,000km. of land and sea were interposed between the “ Carlo 
Alberto” and the powerful station at Cornwall. About 2 am. on 
the same night the receiving b to be disturbed by frequent 
teni neo discharges. On the Могае receiver it was no longer 

ible to obtain precise and constant records, but in the detector 
telephone the letters comprised between one atmospheric discharge 


Marconi Detector 
Marconi Distributor 


T” L 


LA oni Receiver 
Telephone 


Marconi Receiver for 
Waves from the High 
Pressure Station 


ARMOURED TURRET 


Morse Machine 


Fic, ҘА. 


and the next one came out во clearly that, considering the speed of 
transmission from Poldhu was about 15 words per minute, it was 
possible to decipher the telegrams transmitted from Cornwall. 

On applying to the aerial wire suitable shunt circuits of a different 
pericds of oscillation, it was found possible to exclude nearly com- 
pletely every disturbance due to atmospheric discharges. 

At 12:30 am. the signals became very feeble, and then vanished 
altogether. It was thought that it would be well, in order to 
strengthen the signals, to present our network of wires more openly 
tothe direction of the Poldhu station. 'The course was therefore 
turned about 90deg. out of the usual direction, and the new course 
kept up for about half an hour; but since no advantage was 
oppa y obtained the original course was returned to. Shortly 
afterwards the signals returned with new force, but in such a variable 
manner that the effect was attributed to a difference of phase between 
the direct electric waves transmitted through the earth and the 
indirect waves transmitted through the sea and the intervening 
channels At 2:45 the end of the signal was received very clearly. 

At 12:30 a.m. on July 24th, when the ship was anchored in the inner- 
most harbour of Kiel, the messages transmitted from Cornwall were во 
Btead y and distinct that it was no longer necessary to have recourse to 
the detector as a more sensitive and faithful receiver, and all the mes- 
sages transmitted from England were perfectly recorded on the tape 
of the Morse. On the night of July 26th the receiving proceeded 
clearly and distinctly. At lam. оп July 26th the receiving took 
place during a equall accompanied by strong atmospheric discharges. 
By a suitable application of inductances and capacities, it was found 
possible to exclude in а few moments every atmospheric influence. 
At 3:30 am. we endeavoured to obtain a message by means of the 
coherer of the Italian Navy, but on account of its instability under 
atmospheric discharge its efficiency could not be recognised, and it 
was not again used. 

In the oe of July 27th, 28th and 29th—i.e., up to the day of 
departure of the vessel from Kiel, messages were received continually 
and accurately both by the detector and by the coherer. On starting 


from Kiel in the night of July 30th, the masts had to be taken down. 
for passing the Kaiser Wilhelm canal In the days and nights 
following regular messages were received from Poldhu, and a useful 
communication was successfully made with the radio-telegraph 
stations of Borkum, Frinton, North Foreland, St. Catherine's Point 
and Poole, belonging to Marconi’s Wireless Telegraph Co., which, by 
special desire of the famous Italian inventor, who is technical director 
of this company, are obliged to communicate with all Italian warships. 

From the arrival at Poole (July 31st) to the departure for Plymouth 
(August 2nd) continuous experiments were carried out either by day 
or by night with the Poldhu station, making the transmission from 
Poldhu with much reduced sparks. In this manner the effect of 
daylight was studied, and it was found that for such short distances 
the transmission is equally good by day and by night. 

The experiments were then suspended for about 20 daya, during 
which the “Carlo Alberto," in accordance with ministerial instruc- 
tions, completed the installation of the new masts having the required 
height for the Mediterranean experimenta. These masts were designed 
to carry a network of 54 conductors, about 50 metres above the bridge. 
This installation of wires was finished on August 24th, observing the 
same tions as to the length of the various wires as described in 
connection with the lower installation made at Cronstadt. 

On the morning of August 25th the * Carlo Alberto" anchored in the 
harbour of Mullion, in front of the powerful station of Poldhu. At 
noon on the same day Signor Marconi embarked again. In the after- 
noon the *Carlo Alberto" left Mullion and sailed for the port of Ferrol, 
a place selected for obtaining in a fixed position and at a medium 
distance from Mullion, the best conditions of syntony between the 
receiving station on board and the transmitting station of Poldhu. 
On the 25th, 27th and 28th the “Carlo Alberto” remained in constant 
communication with the Poldhu station, and on the 29th, on entering 
the closed Spanish port of Ferrol, the receiving of m з trans- 
mitted from Cornwall was steadily maintained, in spite of high hills 
intervening. In the su i dave during the stay at Ferrol, we 
received promptly and regularly the notices ing the principal 
events of the world, and received them earlier than we could have 
done through the Spanish prees. 

On August 30th the *' Carlo Alberto” left Ferrol for Cadiz. Daring 
the voyage the greatest attention was paid to studying the maximum 
distance at which the signals failed in daytime, and it was found that 
that distance amounted to a maximum of about 1,000km.—a maxi- 
mum which, of course, applies only to the energy then employed at 
the transmitting station of Poldhu. 

In the night of August 30th and 31st it was observed what effect 
was produced upon the force of the vhs бөгү by the interposition of 
the whole of Spain between the “Carlo Alberto” and England on 
осе саре t. Vincent. The radio-telegrams continued to be 
received on the ship rapidly and safely, and facing the whole stay at 
Cadiz the most important news of the day was furnished by the wire- 
less telegraph and published for the information of the crew. 

On September 3rd the “ Carlo Alberto ” left Cadiz for Cagliari. In 
the night it was tried with what force and certainty the radio- 
telegrams from England would be received by a vessel anchored in 
the innermost port of the harbour of Gibraltar. In spite of the 
thickest fog, the ship was taken to the innermost port, and it was 
there that an important telegram regarding the Imperial House of 
Russia was received on the Morse in the clearest and most precise 
manner. The following days—September 4th, 5th and 6th—a new 
and striking success was obtained which showed that in a sea во 
surrounded by mountainous countries as the Mediterranean the 
radio-telegrams arrived on the “Carlo Alberto” with perfect 
steadiness from Poldhu. 

On September 7th the “Carlo Alberto” touched at Cagliari, and 
during its stay in that port on September 7th and 8th the communi- 
cation with Poldhu was steadily maintained. On the morning of the 
9th the vessel left for Spezia, and it was during that voyage that 
three historical telegrams arrived at the vessel from England in the 
middle of the Tyrrhenian sea. They were the following :— 

1, A message from the Italian Embassy in London addressed to His 
Majesty the King (Fig. 4). 

2. A message from the directors of Marconi’s Wireleas Telegraph Co. 
(Ltd.), of London, addressed to His Majesty the King. 

5. A message from the same addressed to the Minister of Marine. 


These three messages were so perfectly written on the tape of the 
Morse machine that it might have been believed that an invisible 
wire joined the ** Carlo Alberto" with the station of Poldhu. The 
telegrams were as follows :— 


1. “ То Italian cruiser ‘Carlo Alberto’: Your Majesty's Embassy sends 
by Marconi’s telegraph humblest homages—Carignani.” 

2. “ То Admiral Mirabello ‘ Carlo Alberto’: The directors of Marconi’s 
Wireless Telegraph Co. beg your excellency to forward their humblest and 
respectful greeting to His Majesty the King ол the occasion of the trans- 
mission of the first wireless message from England to Italy—Poldhu 
station.” 

3. '*' Carlo Alberto’: The directors of Marconi's Wireless Telegraph Co. 
send to the Italian Minister of Marine their respectful greeting on the 
occasion of the first wireless message from England to Italy—Poldhu 
station.” 
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Those are the facts, and they suggest the following important 
considerations :— 

1. There is no limit to the distance to which electric waves can be sent 
over the surface of the globe as long as the energy of transmission is pro- 
portional to the distance to be covered. 

2. The land interposed between the transmitting station and the receiv- 
ш. маво does not interrupt their communication. 

. Sunlight haa the effect of diminishing the area covered by electric 
waves, and therefore makes necessary the employment of greater amounts 
of energy at daytime than at night time. (See rote А.) 

The influence of electric discharges makes it necessary to diminish the 
sensitivenees of the apparatus in order to make the latter independent of 
them. At the same time the energy of transmission must be increased to 
compensate for the loss of sensitiveness. 

4. The efficiency of the magnetic detector has been shown by thcse positive 
experiments to be superior to that of any coherer, and this not only because 
it requires no regulation, but also on account of the absolute constancy of 
working, as well as the immense sensitiveness and practical value of the system 

5. Wireless telegraphy, according to Marconi's system, has, owing to the 
latest advances, entered into the field of the greatest practical applications, 
whether commercial or military, and without limit of distance. 


NOTE A. 
Influence of Daylight on the Propagation of Electric Naves. Signor 
i recognised the effect produced by sunlight on the trans- 
mission of electric waves already in February, 1902, during the 
experiments made over 2,000 miles on the * Philadelphia" He gave 


C a 


Fic. 4.—Repucep FACSIMILE OF ONE OF THE ТАРЕ Messac:.s RECEIVED. 


an explanation of that effect in а note published in the Proccedings 
of the Royal Society on June 12, 1902, and called “ А Note on the 
Effect of Daylight upon the Propagation of Electromagnetic Impulses 
over Long Distances."* 

The explanation given by Marconi is based upon the photo-electric 
action of the sun in discharging negatively-charged wires. This 
reduces the effective amplitude of the transmitter oscillations, The 
reduction seems to be proportionately greater the greater the ampli- 
tude, as it was not noticed so much with smaller amplitudes. Covering 
the wires with an insulating material was not found to be of any 
perceptible use. PED 


DIARY. 
(Norg.—4About half the following messages were iu Italian, and half in 
English. М means Morse recorder, and D detector.—Tr.). 


A.—Experiments with Four-fold Wire. 


June 17th, 4 p.m.—Sailing from Naples tc Portland. Fine weather. 
500 nautical miles from the Lizard. Received some letter signals, supposed 
to be from English stations. Made careful adjustments of Marconi’s 
receiver, which had suffered in railway before embarkation. Adjusted old 
Morse key for transmission as best we could, and kept in communication 
with the Lizard for about five hours, 


Е Ts The Electrician, Vol. XLIX, p. 521.—Ep. E.] 


| Thanks. 


.| detector. 


June 18th, 6:15 a. m. Distance, 50km. Carlo Alberto" to Cape 
Lizard: Wanted the radio-telegraphic station of Cape Lizard.” 6:20 a.m. 
Cape Lizard to Carlo Alberto: Carlo Alberto ?! (M.) 6:85 a.m. 
—" Carlo Alberto" to Cape Lizard: The first greeting of the R.N. 
Carlo Alberto’ is for the illustrious citizen Marconi.— Rear-Admiral 
Mirabello.” 7:2 a.m.—" Carlo Alberto" to Cape Lizard: ‘Carlo 
Alberto’ will vouch at Portland. Admiral wishes to confer with Comm. 
Marconi ; would be very happy to receive him on board his ship. Please 
say whether possible and when." 7:39 a.m.—Distance, 40km. “Carlo 
Alberto to Cape Lizard: Please how is M. Marconi, and where is he !i— 
Solari." (M.) 7:54 a.m.—Cape Lizard to “Carlo Alberto": “Marconi is here 
and will send telegram." (M.) 7:56 a.m.—“ Carlo Alberto to Cape Lizard: 
* Solari sends respectful greeting to Marconi. Weare receiving excellently.” 
The receiving becomes more certain and regular as we leave the Lizard. 
Transmiseion, on the other hand, becomes increasingly difficult owing to 
the bad working of the old Morse key. 8:15 a.m.—Cape Lizard to Carlo 
Alberto": “ Marconi thanks Admiral kind telegram and greets R.N. 
Carlo Alberto’ also in the name of the English." 8:30 а m.—" Carlo 
Alberto" to Lizard: Admiral thanks and requests forward Minister of 
Marine, Rome, following telegram : Ship * Carlo Alberto' is in communi- 
cation with Marconi at 40km. on sea. Shall touch to-night at Portland, 
All well on board.—Rear-Admiral Mirabello." 8:46 a.m.— Lizard to Carlo 
Alberto“: Friendly greeting to Solari. Marconi. 8:47 a.m.— Distance 
45km.—" Carlo Alberto" to Lizard: Admiral and ship ‘ Carlo Alberto’ 
return with thanks kind greeting of Englisb. —' Carlo Alberto.“ 9:8 a.m. 
Lizard to “Carlo Alberto“: “ Thanks very much.” 9:10 a.m.—'' Carlo 
Alberto" to Lizard: “ Yesterday we received at 500km. When can Solari 
see Marconi ?—Solari.” 9:18 a.m.—Lizard to “Carlo Alberto”: “ Marconi 


r 171 „ n a n z 


is here and sends friendly greeting to Solari." 9:20 a.m.—‘‘ Carlo Alberto 
to Lizard : [Signor Solari sends a private message to Marconi] 9:83 a.m. 
— Lizard to “Carlo Alberto”: Va bene tanti saluti.” 9:3; a.m.— Carlo 
Alberto" to Lizard: When will Marconi come on board ?- Solari.” 
0:66 d. m. — Along south coast of England. Distance from Lizard 70km.— 
Lizard to “ Carlo Alberto: Coming Tuesday, 24th. If uryent, can come 
sooner.— Marconi.“ 10:04.m.—"' Carlo Alberto to Lizard: “Tuesday, 24th, 
Admiral will be in Portsmouth. Signor Solari will come to-morrow, if con- 
venient." 10:5a.m.— Lizard to “Carlo Alberto”: Very pleased if Lieut. Solari 
will come to-morrow to Poldhu.—Marconi.” 10:15 a m. —Lizard to “ Carlo. 
Alberto”: “Niton Station (near St. Catherine’s Point, Wight), ready to 
receive signals.— Marconi.“ 

Transmission was suspended after sending to Lizard: Good-bye. End. 
See you to-morrow.—Solari.” 


2 p.m.—Niton to “Carlo Alberto”: CB, CB, CB, N. 1" No exchange, 
owing to the bad condition of the Morse. 

July 5th. — Poole. Shipped a mast 16 metres high and several cases con- 
taining radio-telegraphic apparatus. 

July 6th.—Leaving Poole. Poole Station to Carlo Alberto“: Marconi 
will arrive 10:55 at Dover." 

July 7th.—Dover. Series of S's,” pretty distinct, received in magnetic 
On the nights of 6th and 7th the mounting of the new mast on 
the mizen is completed. A multiple aerial wire is stretched from the 
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mizen to the mainmast, and thence to the operating room. Work com- 
pleted at 5:30 a.m. | - "E 

2:15 p.m.—130km. from N. Foreland. ‘Carlo Alberto " to N. Foreland : 
“ Minister of Marine, Rome. ‘Carlo Alberto’ is at lat. 52deg., long. 
ldeg. 50min. east Greenwich, en route for Cronstadt. Marconi sends on 
good news.—Admiral Mirabello.” | 

On this day at 77 a.m., Signor Marconi embarked at Dover. The instal- 
lation on board is ready for receiving long-distance messages. At noon 
(Greenwich time), the powerful station at Poldhu begins the transmission 
planned by Signor Marconi. At 72:15 p.m. the first S's are received, rather 
feeble on the coherer, but quite distinct on the detector. The reception 
laste till 1 p.m. At 2:15 p.m. communication is taken up with the North 
Foreland and some private telegrams of Signor Marconi are transmitted, as 
well as the above official telegram. North Foreland asks us to repeat at 
first the word Rome,“ and then the word Minister.“ Marine” is 
transmitted, and complete understanding obtained. А+ $ p.m. communi- 
cation with Poldhu is resumed, and S's are received on the detector, At 
3:45 p.m. the North Foreland is called up, and a private telegram of 
Signor Marconi’s sent. At 4 p.m. we enter into communication with 
Frinton station. А few private tel are sent. At 5:30 p.m. the 
following official telegrams is sent :—'*' Carlo Alberto’ to Frinton station, 
Minister of Marine, Rome. Voyage continues good.—Mirabello.” Com- 
munication with Frinton is kept up till 7 p.m. 6:15 p.m.—Simple wire. 
Carlo Alberto’ to Frinton: Mre. Marconi, Poole. Getting on first rate, 
100 miles from land. Compliments from Admiral.—Marconi" 7 p.m.— 
“Frinton to ‘Carlo Alberto Good-bye.” 

July Sth, 12:45 a.m. : Received most distinctly with the detector the call 
* Carlo Alberto’ CB,” and then the letters agreed upon, SV, in a long 
series, and the sign ZZ. At 1:10am. the aerial wire is connected with the 
Morse machine. The records come promptly and clearly written on the tape. 
This is the first transmission of radio-telegrams across 700 miles, of which400 
аге land.— I a.m. : N.E. of the Skawe. Received from Poldhu : “ Corona- 
tion will take place end of August.”—7:15 a.m.: Long series of S's and 
then the same telegram. | 

July 9th, noon. —8b0km. Series of S’s and ZZZ in detector. No message on 
account of sunlight.—77 p.m.: S. E. of Gotland, Rainy. 950km. No 
message. Feeble but distinct S's in detector. 

July 10th. 11 p.m. Fine. No messages. Midnight in Gulf of Finland, 
1,500 nautical miles from Poldhu. Series of S's in detector for 10 minutes, 
distinct but very feeble. 

July 12th, 2 a.m.—At Cronstadt, 1,700km. (1,000 statute miles) from 
Poldhu. Series of S’s received in detector, but very feeble. Decided to 
improve the syntony between ourselves апа Poldhu by means of à new 
arrangement of aerial wires. 


B.—Experiments with 50 vertical wires. 

The new arrangement consisted of 50 vertical wires suspended by a 
steel rope stretched between the mainmast and the mizenmast. With this 
device syntony is better established with Poldhu, which transmits by 
means of two sections of 100 conductors. We are ready to receive signals. 

July 13th.—At Cronstadt. Fine. 3 a.m.—Some S's by detector, but 
rather feeble. At sunrise all signals cease, The receiving network is 
re - adjusted. 

к 16th.— Demonstration of wireless telegraphy to the Czar and the 


g. 

July 23rd, 12:45 a.m.—Sailing for Kiel, 1,600km. from Poldhu: Heard 
distinctly “ CB, CB, ZZZ” in the detector. 2 a.m.—Atmoepheric disturb- 
ances, but signals successfully deciphered. 

July 24th, Midnight.—1,400km. from Poldhu. Bad signalling. No improve- 
ment on changing the course. 12:20 a.m. — Message received by detector: 
“ King's progress satisfactory.” Long series of S's recorded in Morse. 
1:45 a.m.—“ Good night ZZ received in Morse. 

July 25th, 12:80 a.m.—At Kiel, 1, 500km. from Poldhu. No messages 
expected inside the harbour, but at 12:45 the letters: “ СВ, СВ, СВ” and 
S's were heard in the detector. Syntony re-adjusted, and long series of 
S's written out on the Morse. 

July Soth, 12:45 a.m.—Syntony again adjusted, and two telegrams re- 
ceived, beth in detector and Morse. 2 a.m.—Thunderstorm. Morse becomes 
useless, Detector unimpaired. 4:30 a.m.—Daybreak. Signals cease. 

July 80th.—On the way from Kiel to Poole. 1:15 a.m.—At the mouth of 
the Elbe. 1,100km. from Poldhu. Received a number of telegrams, and 
among them the following :—“ Lord Kelvin wires please send following by 
Poldhu and wireless: Marconi, Kiel. Thanks to Admiral for permission 
and yourself for sending telegram. On your most interesting success 
heartiest congratulations." 

July 30th, 4:20 a.m.—Clear day; no signals received.  a.m.— Entered 
into communication with Borkum and exchanged greetings till 5:20. 

July 31st.—In the English Channel Distance from Poldhu, 550km. A 
number of Morse telegrams received, among which the following at 
4:80 a.m. :—'' Owing to breakage in condenser primary gap reduced 4mm., 
causing dots to be dropped, also some trouble with switch." 6:15 a.m.— 
450km. from Poldhu. Communication established with North Foreland, 
which replies as soon as called. 72:15 p.m.—Within sight of the Isle of 
Wight. Very clear signals received both from Poldhu and from St. 
Catherine’s Point. 

August 1st. —Anchored at Poole; raining. Studied the effects of light 
by reducing the spark at Poldhu to one quarter. Signals received as clear 
as thoseat night time. 


. Q.—Experiments with 54 Wires. 


August 25th.—Sailing from Poldhu to Ferrol. II a.m.—460km. from 
Poldhu. Very satisfactory telegrams. Many atmospheric discharges 
indicated by detector. By suitable choice of capacity and inductance, the 
intruding discharges are absorbed and the S’s are obtained loud and 


distinct. Atmospheric charges are constantly received by the coherer. ! 


Two sliding condensers are put in shunt from the two extremes ot the 
coherer. In such a position the intrusive currents are almost completely 
excluded. 11:30 p.m.— Good messages received both with detector and 
coherer. Atmospheric currents diminished. No telegram received, but 
various series of letters, which are recorded exactly. 

August 26th. —Speed diminished to study the diminution of the signals 
as the vessel passes from exposed position into а position behind the moun- 
tains surrounding Ferrol 10:45 a.m.—Telegrams received behind the 
mountains in broad daylight. 

August 27th.—780km. from Poldhu. Telegrams received all day. 

August 28th, 1:38 a.m. —Capacity and inductance re-adjusted to suit large 
aerial hoisted at Poldhu. Detector received very well. Not so Morse, on 
accountof great difference of capacity of the transmitting and receiving aerial. 

August 29th.—Poldhu transmitter changed again. Many atmospheric 
discharges. Telegrams received both by coherer and detector on adjusting 
inductance and capacity. 10 a.m.—Message from Poldhu as follows :— 
* Received telegram last night too late. Made programme, using 21mm. 
spark." Excellent messages, both with detector and Morse. 

August 30th.—Sailing for Cadiz; 1,100km. from Poldhu. Very strong 
signals both in detector and coherer. 2:30 a.m.—Meseage from Poldhu, “ Your 
tel take eight hours on an average to reach us from Ferrol. One of 
them took 14 hours.” 10:30 a.m.—1,250k m. from Poldhu. Messages both 
with detector and coherer. 6:30 p.m. — Signals become uncertain, probably 
owing to sunlight. 

August 31st, 1:20 a. m. South-west of Cape St. Vincent. Series of S's 
received both in detector and coherer, but much dieturbance caused by 
atmospheric discharges. 2:30 a.m., 1,450km. from Poldhu, the whole of 
Spain intervening. Good Morse telegram received. 9:15 a.m.—Signals 
become uncertain owing to sunlight. 

September 1st, 2:80 a.m.—1,450km. from Poldhu. At Cadiz. Calm 
weather, but strong atmospheric discharges. Clear signals through 
detector, especially after adjusting inductance, 3:15 a.m.—Good messages 
received with coherer having two condeosers in shunt. Message from 


Poldhu: .“ Sir William Preece visited Poldhu in а motor car on Thursday 
morning, and explained to his party how the letter S was signalled.” 


September 2nd, 3:30 a.m.— Message from Poldhu : “ Weare using 35mm. 
spar ” | 

September 4th, 2:15 a.m.—At Cape Tarifa. Dene fog. 1,520km. from 
Poldhu. Carlo Alberto" enters Gibraltar Harbour, but signals continue 
unaffected. 3:45 a. m.— Cruiser leaves Gibraltar. 

September tn. Continuous atmospheric discharges. Clear messages in 
detector a even with the Morse on putting а condenser between serial 
and earth. 

September 6th, 2 a.m.—South-west of Cape Spartivento, Sardinia. 
1,200km. from Poldhu. Continuous atmospheric discharges, absorbed by 
suitable capacity and inductance. Message in detector. 

September 8th, 3 a.m.—At Cagliari. Strong atmospheric i 
partly diminished by suitable capacity and inductance. Received a long 
and clear series of S's, and then a telegram, of which, however, the first 
part was defaced by atmospheric discharges. 

r 9th.—Sailing kom Cagliari to Spezia, 1,540km. from Poldhu. 
A few atmospheric discharges. The receiving regular at 3:20 a.m., declines 
suddenly, and then increases. 4:30 a. m. Telegram from Italian Embassy 
through Poldhu clearly recorded by Morse. 5 a.m.—Dawn here, but signals 
still distinct. 5:50 a.m.—Dawn at Poldhu. The signals suddenly disappear. 

September 10th.—25 miles south-east of Cape Corso; 1,210km. from 
Poldhu. Calm night. А few atmospheric discharges. 2:5 a.m., after a 
short series of S's a message to the King of Italy received in the clearest 
manner. 4 a. m., 15 miles west of the island of Gorgona ; 1,200km. from 
Poldhu. Message received for the Italian Minister of Marine. 


CORRESPONDENCE. 


—À 
DRAWING REGISTERS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: A brief notice in your last issue of a drawing register 
in the usual book form is the cause of this letter. No one who 
has not had actual experience of the want of a well-designed 
register can realise how much time can be lost, and how easily 
a drawing can disappear from human ken without leaving the 
office. The ordinary register usually consists of a plain book 
in which all drawings are entered in order of numbers, whereas 
it is almost invariably the case that a drawing is inquired for 
by subject matter or title. Such а register, therefore, becomes 
the cause of so much waste of time that it is only referred to 
as а last resort, and the required drawing is located, as a rule, 
by the memory of one of the office staff, and when the drawings 
mount into the hundreds this is obviously unreliable. 

Another method is that drawings are stored in drawers 
according to “subject matter.” Each drawer is given an index 
letter or number corresponding to а folio in the register. By 
this system the drawings are truly indexed by subject, but at 
the cost of certain inconveniences : 

(a) It is obviously necessary that the drawer reference 
number or letter shall correspond with the register folio. A 
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drawer should not contain more than a very limited number of 
sheets or it becomes both inconvenient and wasteful of time to 
withdraw or replace a sheet. The drawers soon become full, 
and have to be duplicated, which leads to sub-index numbers 
in the register and complication. 

(5) In the case of an office receiving drawings from outside, 
great waste of space occurs, since drawings are received of all 
sizes, varying from double elephant to letter size sketches. 
Not only is there waste of space in putting an imperial sheet 
into a double elephant drawer, but—in my experience—such 
small sheets are apt to be torn. 

(c) À bound volume is not elastic, and as soon as the space 
allotted to a given reference letter (and subject) is filled up a 
new volume is necessary. Further, since it is quite possible 
that all the ledger headings (reference letters) will fill up at 
different rates, it follows that several volumes will be in use 
simultaneously. Such books cost money and take consider- 
able space. Further than this, more books are required to 
keep track of “inwards ” and “ outwards.” 

My own experience leads me to the belief that the сата” 
system is the only one of real and lasting value. Books will 
answer for a time, but in a very few yearsin a busy office they 
become hopelessly cumbrous. The card system has the 
following advantages :— 

1. The “ledger headings "—in other words, “card recep- 
tacles —are elastic in the same way as if you could insert 
extra pages where required and to the extent required in a 
bound volume. | | 

2. ч Inwards,” ‘outwards and office index are comprised 
in one set of cards, ''inwards '’—and its possession by the 
office—being recorded by the insertion of a corresponding card, 
©“ outwards being registered by the withdrawal of the index 
card and the insertion of a special card bearing notes of 
** where sent,” date, &c. 

8. The possibility of storing the sheets according to size, 
thus saving space and registering by ‘subject matter,” 
rendering tracing a sheet an easy matter. | 

. 8a. The possibility of cross indexing” to an unlimited 
extent. 

3s. Several sets of indices may be readily worked simul- 

taneously to suit the needs of different departments. All that 
is required is that on a drawing being received a card is filled 
up for each index. 
. Thus an office may register its drawings by ‘subject 
matter and by contract simultaneously. I cannot under- 
stand how it is that this system is not in universal use. It 
may be as well to point out that expensive French polished 
cabinets are not essential to the system; they are luxuries— 
like padded office chairs. 

The advantages of a “card index for technical literature 
are overwhelming. Instead of binding a number of Engineers 
containing a mass of irrelevant matter, and both expensive 
and heavy, I tear out the—to me—useful pages and keep them 
in a portfolio of a suitable size and insert a card into the 
index. If an article covers two or more subjects an appro- 
priate number of cards are inserted under their proper head- 
ings, each card also bearing an abstract, giving thus a cross 
index.— Yours, &o., Gro. T. Рлвроє. 

London, W., Oct. 18. 


WIRELESS TELEPHONY. 


TO THE EDITOR OF THE ELECTRICIAN, 

Sm: In the article on ** Wireless Telephony ” in your issue 
of August lst, р. 596, you make emphatic mention of the photo- 
phonic experiments tried recently by Mr. E. Ruhmer upon 
the Wannsee near Berlin. As your article claims Mr. Ruhmer 
as the inventor of the method employed by him, I wish to 
point out to you the following facts :— | 

The excellent photophonic method suggested by Graham 
Bell in 1880 was first adapted and applied to long-distance 
experiments by myself by means of my speaking are as a 
transmitter of ‘‘ speaking light." These experiments of mine 
are published in the Physikalische Zeitschrift, 9, p. 258, in the 
Elektrotechnische Zeitschrift, 22, p. 510, June 20, 1901, and, 
in conjunction with Dr. M. Reich, in the Versammlung Deut- 
већег Natarforscher und Aerzte,” in Hamburg, September 24, 


fact, Prof. Cal 


1901. There we demonstrated to the congress a perfect 
photophonic transmission over lkm. In the reprint of this 
Jecture (Physikalische Zeitschrift, 3, p. 278-286), it is stated 
(p. 286) that we tried since then to transmit over 2°5km., but 
that even then our apparatus was far from having reached its 
greatest working distance. In fact, for half a year, we have 
been speaking over a distance of 4km. by using the excellent 
selenium cells of Mr. J. W. Giltay, of Delft (Holland). 

From these remarks you see that Mr. Rubmer in his 
demonstration has only repeated our experiments long since 
published. However, owing to the greater facilities at his 
disposal, and, perhaps, some improvements in selenium cells, 
he seems to have succeeded in sending over some longer 
distance than we could try till now. 

On this occasion I also wish to state, that Graham Bell 
himself—as I discovered afterwards—suggested already in 1899 
(Electrical Review New York, Vol. XXXIV., No. 21) the use of 
the speaking arc as transmitter in photophonio work.” We 
are, however, not aware that practical results comparable 
to those of myself and Mr. Ruhmer have been attained.— 
Yours, &o., Dr. Heru. Тн. ©мом. 

Gottingen, October 15. | 


A PRELIMINARY NOTE ON GAS-ENGINE 
EXPLOSIONS.* | 


BY H E. WIMPERIS, B A. (CANTAB.). 


The great interest that has been taken in the experimental results 
obtained by,the Gas-Engine Research committee of the Institution of 
Mechanical Engineers has brought prominently into notice the very 
useful part that must, in the future, be assigned to the variability of 
the specific heat of gases whenever the thermo-dynamic relations 
of gaseous mixtures are under consideration. In this report, Prof. 
Burstall states that to his knowledge no English work contains an 
account of the theory of the gas engine with variable specific heat, 
and he goes on to show the modification which is made in the equa- 
tion for the adiabatic expansion of a gas when this hypothesis is 
introduced. 

The writer has recently, in the pages of Engineering,t extended the 
treatment to the investigation of the form assumed by the ratio 
dH/dt under these circumstances, dH/dt being the heat given per 
second to llb. or lkg. of With the aid of the equations so 
obtained, certain of Prof. Burstall's results were investigated, and 
therefrom some important conclusions were drawn. It was found 
possible to follow the receptions and rejections of heat by the metallic 
walls enclosing the gas with so much precision that it was possible 
to show that the temperature of the surface of the piston must be far 
higher than it is usually reckoned to bein such investigations, Up to 
the present only a portion of the published result’ have bean examined, 
but the whole mass forms a very valuable quarry of engineering 
knowledge 1 to be brought to light. 

It would be difficult to шене the use that the variable specific 
heat hypothesis has been in harmonising our knowledge of what 
occurs in a gas-engine cylinder with what the indicator diagram 
records. It occurred to the writer to try the effect of using this 
hypothesis on the classical experiments made many years ago by 
Mr. Dugald Clerk. Briefly recapitulated, his experiments consisted 
in indicating explosions of mixtures of air with Glasgow and Oldham 
gas in a closed cylinder 7in. by 8}in. The indicator registered pres- 
sure (р) on a rotating drum driven at a known speed ; curves were 
thereby obtained showing the relation between р (pressure) and t 
(time) during the initial explosion and the following cooling of the 
gas to the walls and ends of the cylinder. | 

From the diagrams so obtained it was, of course, possible to 
measure the time occupied by the explosion and the subsequent rate 
of fall of pressure due to cooling. As will be seen from the con- 
cordance of the figures given later, there can be no doubt that these 
experiments were most carefully and successfully carried out. 

n applying the variable specific heat hypothesis to Dugald Clerk's 
results, it is песеввагу to decide on the values of the linear constants 
to be adopted in the specitic heat formula. Practically, there are no 
recent experiments that are suitable, and it is necessary to uee those 
that do exist and which are quoted in Prof. Burstall’s report. These 
constants are obtained from those given by MM. Mallard and 
Le Chatelier and published in the Comptes Rendus.t The writer is 
aware that there are objections to these results on the ground that 
the method employed in obtaining them is of doubtful accuracy ; in 

fenders words§ are : —“ The method of experiment 


* Read before Section G of the British Association, at Belfast. 
t Engineering, June 27, 1902, pp. 855-4. 
t Comptes Rendus, 1887, p. 1780. 
$ Report of the Institute of Mechanical Engineers, p. 1104. 
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employed was cloeely analogous to the explosion that was taking 
place in the gas engine itself. Explosive mixtures were fired in a 
closed cylinder, "in. by 7in., and the maximum pressure was ге 
by means of a Bourdon gauge.” From this it is obvious that objec- 
tion may be raised to what is practically a revertal of this росы 
but at the eame time it is important to вее what results аге o tained 
in the case of the experiments carried out by Dugald Clerk, and to 
see to what extent the predicted maximum temperatures are obtained. 

Briefly, the position is this: A calculation on the basis of а con- 
stant specific heat leads to a temperature approximately twice as 

at as that actually attained, and the problem is to ascertain what 

ecomes of this suppressed temperature.” Mr. Dugald Clerk men- 

tions three alternatives—excessive cooling, dissociation and change 
of specific heat. Reference must be made to his writings for a full 
discussion of each of these, but the conclusion reached is that each is 
inadequate to explain what is found to occur. The writer’s view, at 
first, was that during explosion the molecules were in such violent 
agitation, and the walls of the veesel во effectively scrubbed, that 
there occurred a degree of cooling out of all proportion to that 
experienced during the time after explosion. | 

A simpler hypothesis ie, however, sufficient. If the ideal tempera- 
ture of explosion be calculated from MM. Mallard and Le Chatelier’s 
results the missing heat is reduced from about 50 per cent. of that 
known to be liberated to about 10 or 15 per cent. ; if, in addition to 
this, allowance be made on a reasonable hypothesis for cooling during 
explosion, the whole apparent deficit can be accounted for. A table 
in support of this is given below. The reasonable hypothesis referred 
to is this: The law connecting p (pressure) and t (time) during cool- 
ing is found from the curves given by the indicator, and it is there- 
fore possible to calculate what the rate of loss of heat energy would 
be at the maximum temperature of explosion actually obtained. ТЫ 
rate is, of course, greater than the mean rate from the beginning of 
explosion, since initially the temperature of the gas was approximately 
atmospheric. Starting, however, as it does from zero to a definite 
maximum, the mean value for the very brief interval of explosion may 
be, within the limits of experimental error, taken to be approximately 
half the maximum. 


250 


100 


0 12 14 


N. 
Curve A—Maximum Pressure on Constant Specific Heat Hypothesis. 
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„ » 50 „ with allowance for cooling. 
Points marked © are values obtained by Mr. Dugald Clerk. 


In view of the enormous discrepancy to be accounted for—50 per 
cent. of total energy—small variations in the constants каери 
would naturally be of little moment. The writer has, therefore 
adopted those given for lighting gas in the Institution of Mechanical 
Engineers’ report. Change of volume owing to chemical combination 
is neglected, being'of trifling amount. :— _ 


Maximum pressure attained in lbs./in.? absolute. 


. | Ratioair ; : 
Experi: | to gas |Оп ES variable On variablespecific| д. actually 
m: nt. j ; heat hy pothesis 
n. specific heat specific heat witlrcoolinz allow measured by 
Ба hypothesis. |" snos ^ [Dugald Clerk. 
1 14 110 | 83 60 55 
2 15 116 86 66 664 
5 12 125 90 70 75 
4 11 102 | 95 76 76 
5 9 1601 107 91 95 
6 7 190 121 104 102 
7 6 214 131 115 105 
8 5 206 127 -109 106 
9 4 196 123 93 95 
Oldham gas. The experiments on Glasgow gas lead to siinilar results. 


The above table gives Dugald Clerk’s observed values of preesure 
with those calculated, first, on the constant specific heat hypothesis, 
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secondly, on the variable specific heat hypothesis, and, lastly, on the 
variable specific heat hypothesis with the correction for cooling made 
in the manner stated above. The agreement between the Tast of 
these and the resulte, as experimentally found, is marked. 

Prof. Perry has given* a linear equation between p and the ratio 
of air to gas (n) for Dugald Clerk’s results, and between the limits of 
n in ordinary use it is true that this relation holds. The general 
equation, however, bears at first sight very little resemblance toa linear 
law, but probably does so when suitable approximations are made. 

It will, therefore, be seen that from these experimental results an 
expression can be found for the rate of cooling of gaseous mixtures 
enclosed in metal cylinders of stated dimensions, It is not easy, 
nevertheless, to apply these results to the case of ordinary gas engines ; 
firstly, because the connection between the rate of loss of heat and 
the dimensions of the cylinder is very complicated, but even more 
because, in an ordinary gas-engine cylinder, as the writer has shown, 
the temperatures of the cylinder walls and the piston are so ve 
different, and conditions sometimes occur in which, while the gas is 
being heated by the piston, it is at the same time being cooled by 
the cylinder walls, а state of affairs in no way analogous to the con- 
ditions holding in the above experiments. The field thus opened for 
investigation seems to show promise of interesting and important 
results, and the writer hopes to pursue, in the near future, the 
consideration of these matters. 


PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


The House of Commons Committee, under the chairmanship of Sir 
Lewis McIvor, which had the tube railway billg under consideration up to 
the time Parliament гове for the recess in August, resumed its sittings on 
Tuesday. Our report of the earlier proceedings of this Committee will be 
found in The Electrician, Vol. XLIX., pp. 563 and 600. The bills remain- 
ing are the London United Electric Railways (Hammersmith to Hyde 
Park Corner and Clapham Junction to Marble Arch) and the Piccadilly, 
City and North-East London Railway. All these have passed through the 
House of Lords (see The Electrician, Vol. XLIX., рр. 23. 55, 196, 256), and 
are what have hitherto been known as the Mo: group. 

Sir EDWARD CLARKE, K.C., for the London United Electric Rail- 
ways, called the attention of the Committee to the two instructions which had 
been passed concerning these bills. One, which had been made applicable 
to each bill individually, read, in the case of the London United Electric 
Railway Bill, “ That it bean instruction to the Committee to take security 
from the undertakers for the completion of the whole scheme of railways 
proposed in the bill, either by making the rights of the undertakers under 
the bills conditional upon the due performance of their whole undertaking 
or otherwise as the Committee tbink fit." In addition to this another 
instruction had been issued, the exact meaning of which was debateable. 
This read, “ That it be an instruction to the Committee to take security 
from the undertakers for the completion of the whole scheme of railways 
proposed in the bill and in a bill entitled the Piccadilly, City and North- 
East London Railway Bill, either by making the rights of the undertakers 
in the bills conditional upon the due performance of the whole undertaking 
or otherwise as the Committee think fit." If these instructions involved an 
obligation upon the promoters of the London United Electric Railways Bull 
to give a tee for the completion of the whole scheme, which included 
the Piccadilly, City and North-East London Railway, this could not be given. 
The two parties who originally joined in promoting the through scheme 
had not, and were not, likely со come to any agreement as to the 
management of the undertaking if the through scheme was passed, and, 
therefore, as far as the London United Electric Railways were concerned, 
they would not be in a position to satisfy the Committee upon that point. 
If, on the other hand, the interpretation of the instruction was that each of 
the two sets of promoters were to be responsible only for the construction 
of their own railways, he wished to withdraw that portion of the London 
United Electric Railways which ran from Sloane-equare to Hyde Park 
Corner. Since the matter was before the House of Lords Committee, 
Messrs. Speyer Bros. had acquired a commanding interest in the London 
United Tramways Co., and this firm, by reason of their financial interest 
in the Brompton and Piccadilly Circus Railway, had purchased the land 
from Sloane-street to Hyde Park Corner for the purposes of that railway, 
and it was this portion of the route of the London United Electric Rail- 
ways which he wished to withdraw, and to utilise the Brompton and 
Piccadilly Circus Railway for the purpose of a connection with the 
Piccadilly, City and North-East London Railway, a matter which could be 
easily arran 

Mr. BAL: OUR BROWNE, K. C., for the Piccadilly, City and North-East 
London Railway, expreesed his surprise at what Sir Edward Clarke bad 
just eaid. Up till that morning be had considered himself as representing 
both the London United Bill and the Piccadilly, City and North-East 
London Bill The instruction to the Committee was known in July laat, 
and this being so, the London United promoters should have withdrawn 
before this. To use a colloquial expression, he had been. “sold,” and 
before deciding upon his course of procedure would ask the Committee to 
allow him to confer with his clients. 

Sir EDWARD CLARKE, in reply to the Chairman, then read tbe 
correspondence between the parties which somewhat explains the position. 


* “The Steam Engine,” p. 442; 
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A draft agreement re working arrangements for the through line from 
Hammersmith to Palmers Green was submitted by the London United 
Electric Railways promoters to Meesrs. Morgan on July 28 last, who 
absolutely declined to discuss posals on such a basis. Messrs. 
Morgan, however, were willing that Sir Clinton Dawkins, their repre- 
sentative, should meet Mr. George White, on behalf of the London 
United Electric Railways, who, on September 19 last, however, sent 
the following reply to Messrs. Morgan’s solicitor : —" I have to acknow- 
ledge youra of the 8th inst., from which I gather there is now a desire 
that Sir Clinton Dawkins and I should meet to discuss this matter, 
but you will probably not be surprised that I decline to fall in with 
the suggestion. Let me remind you that throughout the whole progress 
of the Piccadilly and City and London United combined tute bills in 
Parliament your clients, as promoters of the one bill, bave dieplayed an 
entire disregard of the relations which should have existed with us as pro- 
moters of the other bill. For example, no sooner had we arranged to join 
forces than your cliente, without ару communication with us, saddled our 
scheme with the North-East Suburban Bill (promoted by other parties), and 
thus endangered the passage of the combined undertaking, as was evidenced 
by the fact of the Lords’ Committee promptly eliminating that portion of 
the scheme. Then, in April, when, at your request, we devoted much 
time in framing a draft agreement to give effect to our arrangement as we 
understood it, you scoffed at the idea of our having what we regarded as 
an essential and proper control in the management of the combined under- 
taking, and dismissed the matter with а curt refusal. Again, on the occa- 
sion of preparing for the contest in the House of Commons on the second 
reading, it was, after some objection on your side, agreed that a joint 
statement should be issued to the members of Parliament. Two whole 


days were spent in conference with you and your colleagues, and you 
unequivocally vouchsafed the opinion that, as prepared by us, the joint 


statement admirably covered the whole situation, and, moreover, you 
bound your clients that this should be the only statement issued. In con- 
travention of this arrangement a separate statement for the. Piccadilly Bill 
was immediately prepared without our knowledge and circulated by your 
agents in the lobby of the House, we only discovering the fact upon 
an M.P. handing the statement to us with a request for an explanation 
of one of the assertions contained therein—viz., that the promoters of the 
Piceadilly and City Bill have nothing to do with the London United 
Tramways Co. The patience of Mr. Clifton Robinson and myself under 
the treatment we received was strained to breaking point on many occasions, 
but we have both persevered in the hope that, as the business was of 
such importance, wiser counsels would ultimately prevail. That it was 


absolutely necessary we should insist on equal control ia the management 


was made clear to us very early in the proceedings, for I need only refer to 
the lamentable want of knowledge on all practical questions shown on your 
side on the occasion of the conference at Sir Clinton Dawkin’s house (when 
we were actually in committee of the Lords), and when we had to cut 
about the whole of your figures and enforce our view that you should not 
ack Parliament to grant you capital powers which were something like a 
million sterling in excess of the actual requirements for electrical equipment, 
&c. In July we felt that the time had arrived when some definite action should 
be taken as to the proposed agreement, and accordingly again applied our- 
selves to thinking out a scheme for joint working, amongst other points sug- 
gesting that our proposed power station should suffice for the whole scheme 
and so obviate the wholly unnecessary expenditure of hundreds of thousands 
of pounds and a second power house which you proposed, and our suggestions 
further provided generally for the most economical and efficient installa- 
tion and mode of working the whole through route from Hammersmith to 
City and Tottenham, and included the stipulation for an equal control of the 
joint working being given to each party. We submitted the draft agree- 
ment embodying all these matters to you with the natural feeling that it 
merited а careful and businesslike consideration by your clients. Judge, 
then, of our astonishment when within tbree days (i. e., August 2) you 
wrote that on reporting the scheme and terms of the draft agreement to 
Sir Clinton Dawkins ‘he and bis firm absolutely declined to discuss pro- 
posale on such a basis, and you added ‘I did not feel able to press them 
on their consideration.’ No self-respecting man could tolerate a con- 
tinuance of this treatment, sand I immediately determined that I would 
make no further attempts to devise an agreement for your clients, who 
apparently overlooked the fact that it was our reputation for success in 
meeting public requiremen's (including the introduction of cheap fares, 
which you objected to) which undoubtedly influenced the Lords’ Committee, 
and tbat we do not propose to be dominated in such manner as would put 
it in the power of your clients to at any moment paralyse all our efforts 
to establish an important system of tube railways upon sound and economic 
principles" From this point, beyond a suggestion from Messrs. Morgan's 
solicitor that a interview should take place, communication between the 
perties appear to have ceased. 

At this stage, the. Committee adjourned to enable Mr. Balfour Browne to 
see his clienta. 

On resuming, Sir EDWARD CLARKE formally withdrew the whole of 
tbe London United Electric Railways Bill. 

Мг. BALFOUR BROWNE eaid he intended to proceed with his bill, 
and, in adoition, pledged the promoters to come in the next session for the 
portion cf their original scheme which was dropped owing to the agreement 
with tbe London United Electric Railways—viz., Hammersmith to Hyde 
Park Corner. He was quite prepared to give the Committee such guarantees 
as would satisfy it iu carrying out the terms of the instruction. 

The CHAIRMAN remarked tbat it would be for the Committee to con- 
sider what the interpretation of the instructions was intended to be. 

After some discussion, 

Mr. BALFOUR BROWNE asked the Chairman to adjourn the pro- 
ceedings, report the circumstances of the case, and ask what the Committee 
should do under the circumstances. Possibly another instruction would 
be moved in the House and the bill re-committed. 
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Another adjournment having taken place, | 

The CHAIRMAN said the Committee were of the opinion that the 
scheme, as described in the preamble of the Piccadilly, City and North-East 
London Railway Bill, was the combined scheme which passed the House of 
Lords. The scheme, as it was now before the Committee, was no longer 
the scheme referred to in the preamble. The difficulty the Committee was 
placed in was that they were absolutely barred by the instruction of the 
House of Commons from going any further with this bill, as it was impos- 
sible to give effect to that instruction. They must find the preamble not 
proven, because it was not possible for the promoters to prove it. It was 
quite open to the promoters to go on with the bill and try to prove ths 
preamble, but he could only say beforehand that the Committee’s opinion 
was as he bad stated. 

The Committee sat again yesterday, when 

The CHAIRMAN gave the Committee’s decision. He said the sugges- 
tion of the promoters of the Piccadilly, City, and North-East London 
Railway, that the Committee should suspend its decision in order to allow 
time for an independent motion to be made in the House in respect to the 
bill, did not recommend itself to the Committee as warranted by the cir- 
cumstances, or, indeed. by precedent. So far as the Committee was con- 
cerned, its duty was perfectly simple, and it was of the opinion that in 
consequence of the withdrawal of the London United Electric Railways, 
the Piccadilly, City aud North-East London Railway Bill, as at pre- 
sent before the Committee, no longer represented the scheme com- 
mitted to it. As the scheme was sent up to the Committee it 
provided, in alliance with the withdrawn bill, for a complete through 
route from Palmers Green, via the City and Piccadilly, to Hammersmith 
and there linked up with the London United Electric Tramways. It con- 
tained a schedule of through and very cheap fares, and in a large measure 
gave effect to the principal recommendations of the Committee on London 
Uncerground Railways. The instruction of the House of Commons was 
designed to emphasise this particular fact, but the defection of the London 
United Electric Railways rendered the realisation of this impossible. The 
Committee had no shadow of doubt that the intention of the instruction 
of the House of Commons was to secure a complete through route, and 
that nothing less should be sanctioned. It was, of course, open to the 
House to modify or withdraw the instruction, but until thia was done, the 
instruction was absolutely binding on the Committee. The preamble of 
the bill could not be proved until the conditions imposed by the House of 
Commons were complied with. This was admittedly impossible, and 
therefore the proving of the preamble was impossible, As it would be 
absurd to put the parties to the expense of attempting to prove the appa- 
rently impossible, the Cummittee found that the preamble of the bill was 
not proved. 


PATENT LAW AMENDMENT BILL. 


In the House of Commons, on Tuesday, this bill was considered a® 
amended by the Standing Committee. 

Мг. CALDWELL moved the following new clause concerning вес. 1 
of the bill, which was accepted and agreed to: An invention covered by 
any patent granted on an application to which sec. l of this act applies 
shall not be deemed to have been anticipated by reason only of its pub- 
lication in a specification deposited in the Patent Office pursuant to an 
application made not less than 50 years before the date of the application 
for a patent therefor, or of ite publication in a provisional specification of 
any date not followed by a complete specification.” 

Mr. CAWLEY moved an amendment to clause 2 to enable the Board of 
Trade not only to dismiss petitions for patents, or to refer them to the 
Judicial Committee of the Privy Council, but to grant them outright. 
The amendment was designed especially in the interests of the small 
manufacturers in the colour trade, however. 

Mr. BRIGG supported the amendment on the ground that anything 
which could be done to help the small inventor deserved the consideration 
of the Board of Trade. | 

Mr. GERALD BALFOUR, in reply, said that this particular modifica- 
tion had already been rejected in Committee. The effect of the hon. 
member's amendment, ií it were carried, would be that the Board of Trade 
would not accept the task of deciding upon matters in which very great 
pecuniary interests were constantly involved without referriog them to a 
tribunal constituted ad hoc. There would be an arbitration, whose expenses 
would have to be paid, and there would be the expenses of counsel, with 
the result that where а case was carried from the decision of the Board 
of Trade to the Privy Council the expenses would be doubled instead of 
diminished. The object of the amendments which the Government intro- 
duced into the bill in Committee was to diminish the expenses as far as 
posible, and with that view they had arranged that there should only be 
one trial of these matters before a court, and that from that court there 
should be no appeal. He believed they could not get a better court for 
the purpose than the Privy Council, and it was for that reason the Govern- 
ment substituted the Privy Council for the High Court. 

Mr. CALDWELL thought the Board of Trade should take upon itaelf 
the responsibility of giving а decision when there would be, if the necessity 
arose, an appeal to the Privy Council. The probability, however, was that 
the parties would come to an agreement before the Board of Trade. 

The amendment was negatived without a division, and the bill was read 
a third time. | 


LOOAL AUTHORITIES AND BILLS IN PARLIAMENT. 


On Tuesday, in the House of Commons, Mr. GRANT LAWSON, on 
bebalf of the Local Government Board, moved the second reading of 
the Local Authorities’ (Bills in Parliament) Bill, the object being, he said, 
to give to county councils the power enjoyed by town and urban district 
councils of promoting bills in Parliament. At present they had power 
to oppose, but not to promote, bills. It was also proposed to (include in 
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the bill an amendment of the Borough Funds Act by providing that a 
pol on a bill before Parliament should in future be demanded by 
not less than 100 parochial electors, or one-twentieth of the whole electors, 
whichever was the greater number, and within 10 days of the meeting, 
instead of, as at present, by one individual. It proposed that the chairman 
of the meeting should have power to put the bill to the meeting in eections, 
апа not be compelled to submit it en bloc, as at present. 
After & ahort discussion, the bill was read a second time. 


OTHER BLECTRICAL BILLS. 

In the House of Commons on Thursday last week, the Edgware and 
Hampstead Railway Bill was read a third time. The following bills were, 
after amendment, ordered to be reported for third reading :—Baker Street 
апа Waterloo Railway, Brompton and Piccadilly Circus Railway (New Lines, 
&о.), Charing Cross, Euston and Hampstead (Consolidated) Railway, and 
the North-West London Railway Bill. All these were read a third time 
on Monday last. 

The Expiring Laws Continuance Bill was read a second time in the 
House of Commons on Tuesday. 


LONDON-PARIS TELEPHONE RATES. 
. In the House of Commons, yesterday, Mr. HENNIKER HEATON asked 
the Postmaster-General whether he would state how long the high rate 
levied for а telephone mesesge between London and Paris (8s. for tbree 
minutes’ and 168. for six minutes’ conversation) had been in existence, the 
estimated coet of construction of the line, the annual revenue, and the 
estimated annual expenditure. 

Mr. A. CHAMBERLAIN said telephonic communication between London 
and Paris had been in operation since April 1, 1891. He had no informa- 
tion as to the cost of construction or maintenance of the French section of 
the line, nor was it possible to separate the cost of working this line from 
that of working other telephone lines. 

Mr. HENNIKER HEATON asked if the telephone service between 
London and Paris was profitable to the Post Office. 

Mr. А. CHAMBERLAIN replied in the affirmative. 


LEGAL INTELLIGENCE. 


— — 
Metropolitan Blectric Supply Оо. (Ltd.) and St. Marylebone 
Borough Council. 
ARBITRATION. 


The cross-ogamination of Mr. JOHN CONACHER was continued as follows:— 

Mr. MOULTON: Now,as to thetable estimsting your capital, You have 
prepared that assuming Willesden remained in the company’s hands! 
Yes; and that we continued our policy of using Willesden to supply the 
deficiency in the town areas. 

Therefore, if you were under an obligation to have a self-contained 
system in Marylebone, this table is wrong !— es. If that were the case 
we should have to arrive at the amount of capital in a different way. 

You have estimated in & complementary table the allowance for whst 
you call additional capital and 1 per cent. depreciation 1— Ves. 

With regard to the 1 per cent. depreciation, have you estimated what 
terminal drop that corresponds to !—Yes, it represents sums amounting 
altogether to £270,000. But if that was invested year by year at 53 per 
cent., as we assume it would be, it would amount to about £403,000, com- 

with £1,797,000, the additional capital shown to be necessary—that 
is, the 1 per cent. would really work out to 1'45 per cent. per annum. 

One per cent. cannot be equivalent to 1:45 !—Yes ; we deduct from our 
estimated profita a certain sum of money which at the end of the period 
amounts to £270,000. That sum of money would not, of course, be left 
idle ; we should probably invest it, and it would bring in a 1eturn. It is 
a matter for the company’s own decision whether they carry the profits 
upon this investment to general profits and divide them, or add them to 
depreciation. We have taken no credit for the fund used as forming part 
of the profit, and we leave the interest to be dealt with as an additional 
provision for depreciation. 

I put it to you that it amounts to about 22 per cent. terminal drop ?— 
My tigure I am sure is right, £403,000 against £1,797,000. 

That is about 2 out of 9, or 22 per cent. — es, about that. 

That means that electric plant put down over a period of 50 years, and 
rather inore largely in the earlier years than in the later years, would only 
fall 22 per cent. when you came to value it at the end !— Ves, but then the 
plant is renewed and kept in working condition from time to time. 

The plant is maintained, of course, but I am talking about the terminal 
drop when valuing the piant at the end ?— Certainly. 

Now, you have taken the whole of your capital expenditure, and you have 
suggested that there would only be а drop of 22 per cent. in the valuation on 
purchase. І put it that that is much too small ?—A very large amount of 
that expenditure would be quite new. We assume the expenditure would 
x going on at the rate of over £55,000 a year for a considerable number 
of years. 

But those amounts of extra capital are determined by the increase of 
plant n 1—Үев. 

And an 5 when so put down, when valued at the end will 
only fall, you say, per cent.“ — But this figure covers mains, and the 
opening of streets and a great variety of different works, and not only 
electrical plant. I deal with it a& & whole; electrical plant is only one 
element. But I must leave it to the engineers to justify the rate. 

I see you have charged against your capital 54 percent. Do you suggest 

ou could get capital up to £1,800,000, or anything like that figure, at 
per cent. i—No, but we can borrow at 54 per cent. such loans as we 


THE ELECTRICIAN, 


OCTOBER 24, 1902. 


require. l Our 34 per cent. debenture for £250,000 stock stands at par. The 
£220,000 44 per cent. stock issued some years ago is repayable in 1909. 

Behind that is your share capital, It is a somewhat different thing 
borrowing on debentures a sum lees than the sbare capital that is behind 
it and borrowing £1,800,000 on debentures, which is over three times the 
amount ?—Yes, but 34 per cent. is the cost of the money, the difference 
being the profit which we can make by trading if left in possession of this 
enterprise. 

I point out that you are allowing for your capital and not debiting 
yourself 34 per cent. I urge that you could not borrow the whole of it 
at anything like that percentage. I want to get the rate at which you 
could reasonably expect to get £1,800,000 with only £600,000 capital 
behind it — What the company do as regards money is this — practically 
they raise two-thirds by shares, апа one-third by loan. We can borrow 
easily at 54 per cent., and the difference between 33 per cent. on the whole 
capital and the profit of the company is the trading profit which the share- 
holders get out of the investment of their money. The 34 per cent. is 
what anyone would get by the investment of their momey in a business of 
this kind. The difference between the 54 per cent. on the additional capital 
and the total additional profit which the business would bring in the next 
$0 years is the company's intereat in the future. 

Very wel. Now, in your examination-in-chief, Mr. Cripps asked you, 
"Do you think, having regard to the term which has now got to run, 
there will be any, what I may call, substantial reduction iu the price in the 
future 1—Answer : I do not think there can be, because as the term runs 
out, difficulties of bringing capital in will tend to increase as the remainder 
of the term approximates more closely to the original term of 21 years, 
which was too short for capital. There may be difficulties in inducing 
capital to come in to keep up the business.” Now, have you allowed for 
those difficulties in the 34 per cent. ou must look at what return the 
final tabulated results will yield on tbe assumed capital. If they show 
such а return as would secure the introduction of new capital for the 
increased business to be provided for, then you get over the difficulty. 
Do you adhere to your answer! Ves. I think, taking the price, grading 
it slowly as we have done, to the end of the term, and comparing it with 
the capital which we require, the result would be sufficient. 

Does this method of estimating for capital wholly depend upon your 
being able to keep up the price! —We say that with these prices we can 
get а certain return, and that return is quite sufficient to raise the capital. 

Mr. CRIPPS : I think there must be а mistake in the earlier answer. 
We are there dealing with the possibility of competition coming in from 
outaide. 

Mr. MOULTON : I want to have this clearly. Your estimate for the 
capital, or the price of raising the capital, depends on your keeping up the 
price at which you can sell your current ?—То some extent; but you must 
allow me to go back upon the provision for depreciation. We are working 
upon & certain basis, which insures to us a return of the capital, and that 
basis applied to future capital, compared with the present capital is, in our 
opinion, sufficient to insure, with this revenue, the return to the shareholders 
at the end of the term of 20e. in the £. 

But * With this revenue brings you back to the price at which you sell 
your current ?— Yes, 

The UMPIRE: It would be convenient, Mr. Cripps, if you would furnish 
us with a note of the powers of the compauy both as to share capital and 
borrowing. 

Mr. CRIPPS : I think we are in the position of à limited company, not 
pastored |, as regards borrowing aud capital. We will have the table 
prepared and handed in. 

Mr. MOULTON: Now, as to price. Have you ascertained what is the 
average price at which you supply in mid-London 7—Yes, Last year, pre- 
pared in the same way as the average of 5'24d. for Marylebone, the average 
in mid-London was 4:404., and in St. Martin's 4:454. 

And you think you will be allowed to maintain till 1930 the prices to 
which you have already got in mid-London to-day !—Yes, having regard 
to the circumstances of Marylebone. 

Wbat do you mean by the circumstances of Marylebone.” Is Maryle- 
bone а good area !—Yes ; different from mid-London. Taking the number 
of units sold per consumer, and starting with Marylebone asa basis, we 
sell 50 per cent. more per consumer in mid-London and 60 per cent. more 
per consumer ia St. Martin's, 

But that does not make it the least bit more profitable; it is only a 
question of whether you have fewer consumers !—No,it indicates that 
there are more business consumers, There are very large consumers in 
the Marylebone area. 

As to your net profit. Of course with competition this column of net 
profit, after allowing for additional capital, would be altered enormously ? 
—Well, I do not know. When you bear in mind that there is no competi- 
tion, and could not be for some years to come, if ever anybody were to get 
in, I doubt if in an area like Marylebone they could live on the capital 
they would have to put into the business. 

May I put it that in electric lighting business there is no goodwill. If 
there are two sets of mains laid, the two supply undertakings are obliged 
to charge equal prices !i—If there is goodwill in a shop which may be 
opposed by a shop next door there is certainly more in electricity supply. 

You have estimated the net profit for 1904 on a 33 рег cent. table; do 
you suggest that that is a 54 per cent. investment with a possibility of 
competition ?—We do not admit the possibility of competition. As the 
years go on an enormous margiu is growiog up bebind that portion of the 
profit which we assess at 34 per cent. We assume there will be no com- 
petition ; but I do not say it depends upon that. 

And you value profits 10, 20 and 30 years ahead at something between 
54 and 5 per cent. ! —Yes, the rate, of course, is gradually getting adverse 
as we go OD. | | 

Anyway, this table is put forward assuming au unchallengeable 
monopoly ?—I do not use the word unchallengeable. I вау a monopoly. 
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Now, we agree there are certain classes of houses which at present have 
& fondness for electric light and take it, but what will happen when satu- 
ration point is reached ! —I have often heard of the saturation point, but 
every year electrical enterprise advances and the old idea of saturation 
seems to be receding. Atany rate, there is no saturation in view at present. 
1 total capital invested in Marylebone is £500,000 !—At the end of 

year. 

And you claim for this undertaking !—£2,425,000, or, including severance, 
£2,771,938. | 

And that is exclusive of anything that might be given for compulsory 
purchase But you must remember at what an early stage in this new 
enterprise the purchase has been forced upon us. Апа all this capital 
might have been lost. It was, in fact, exceedingly doubtful if the enter- 
prise would succeed ; and, as a matter of fact, the shareholders had no 
return for some years. We have built up the business. 

What are your shares at now !—£17, They are £10 shares, and have 
been up to £22. Marylebone is the plum of our undertaking. When we 
compare the capital spent in Marylebone with the capital spent in other 
undertakings—that is, before we began to spend money at Willesden for 
all the areas in common—the value to us of Marylebone over the average 
was something like 13 to 15 per cent., and when the price of the shares 
was £22 the Marylebone portion represented £25, and that is the basis of 
our calculatione. 

Well, now take Proportion of management and general charges.“ Why 
do you put that down. How does that come into the estimated value of 
your undertaking ?— When the company was established there was a time 
before it produced revenue in which it was necessary that the administra- 
tion should go on in order to construct the works and be ready to begin 
business, and if the buildings and machinery in connection with which 
these management charges were incurred are proper subjecte of valuation 
at the end of the term, it seems to me not unreasonable these items, which 
are part of the expense of providing, should be also part of it. It is really 

of the cost of constructing and erecting the works and equipping them. 
If you employ your own engineers, your own directors, and your own 
managers in supervising the preparation for business, that is as much part 
of the cost of installing the works as if you paid outside engineers. 

The UMPIRE : Have you confined youraelf, Mr. Conacher, to such por- 
tions of management and general charges as were incurred before you had 
any revenue and wers paid out of capital !—Entirely so. The other item, 
" Compensation," is what it cost us to buy adjoining property or to 
compensate people living in &djoining houses who complained of vibration. 
Mr. MOULTON : That is, you put down non-vibrating engines and got 
rid of the difficulty, but did not do so at first, and so had to pay compen- 
sation 1—Yes, and we regard that as part of the cost of the station. We 
haye removed the old vibrating engines, and put another kind in. But 
there was no other kind known in those early days, When the difficulty 
arose Mr. Parsons stepped in and said he could meet the difficulty by con- 
structing engines on the new turbine principle. 

But Mr. Parsons' engines were known long before you made your 
blunders ?—1 am ioformed otherwise. 

This leaves us with “ Proportion of expenditure on offices," and “ Law 
costs and Parliamentary charges.” These points will be answered by other 
witnesses ?— Yes. 

Witness then again explained the basis of calculations of certain claims 
made for severance of the trunk main connections between Sardinia - street 
and Amberley-road stations and the Marylebone area. 

Now, the rental value of general stores office at Manchester-square. Why 
do you claim for the rental value !—Because we shall have to find offices 
elsewhere. Oar stores offices are there, and when the transfer takes place 
we shall have to remove them and take other offices. We say the result, 
of the severance will be to cause us to spend £100 a year more in workiog 
the undertaking. We sell our business with all the plant and machinery 
that goes with it ; in addition to that, we think we are entitled to be com- 
pensated for the expenses put upon us in working the remainder of the 
undertaking, and one item of the expense is the provision of other offtces for 
the general stores. 

Where are these general stores offices ! 

Mr. CRIPPS : You will not find them; we sell the business as a going 


concern. 

Mr. MOULTON (to Witness): Then you have taken there the present 
value of the terminal payment ? —Yes. We are selling you our interest in the 
building for the 30 years ; in the meantime, we claim compensation for the 
additional expense we shall be put to for finding the offices for 30 years. 
I think the two claims are quite consistent with each other. 

Then “ Rent of Post Office wires in lieu of existing private telephones.” 
Why this charge !—Because we have these telephones and the telegraph 
mentioned at the present time laid with our cables in and through Mary- 
lebone, and when the portion of the company's system within Marylebone 
is transferred we shall cease to have the use of these means of communica- 
tion between our stations and our head offices. The Postmaster-General's 
charge for renting us an equal number of private wires to serve the purpose 
of the present commhinications is the figure we use. 

With regard to these telegraph and telephone wires, what you did, I 
understand, was to take advantage of the fact that you had a cable under 
the streets to put these wires also under the streets !— Yes. 

And you will still have cables under the streets which some way or other 
lead from one station to another, will not you ?— Well, the question has 
been raised as to what power is reserved to the company under the Act of 
last year, but tbis claim has been made on the assumption that that power 
is limited to the extra high-tension mains which convey Willesden current. 

You never gos a right to put a telephone wire under th» street, but you 
did it !—I am not here to discuss the right, but these were our mains, and 
for the proper working of the system in connection with those mains we 
have put in these means of communication. 

Now, another item. You were a customer of the Metropolitan Company 


in Marylebone (of yourselves). You sold your undertaking and you want 
to charge because you do not take that customer away 1—No, the customer 
goes to the Borough Council (the purchaser), but the customer (the Metro- 
pun Company) will have to pay more'to the Borough Council than it 

cost, the company, аз а supplier, to give current to iteelf, as а consumer. 

Very well. And all these things are capitalised in the 53 per cent. table, 
including the rental value of the general stores ?—Үез. 

Mr. CRIPPS : Only up to the time that you take it over. 

Mr. MOULTON: I forgot to ask you this: Has your company made any 
contract with regard to mid-London having as low prices as other areas i— 
If you refer to such a clause as that in the agreement between the Maryle- 
bone Vestry and the company, there is no such arrangement. 

Did not you make one with the Strand District Board of Works ?—I do 
no‘ know ої it, but I will inquire. 

Now, with regard to the estimated additional cost, per unit generated on 
a reduced output, would you show me how that is calculated ! — There is 
no minute calculation. We found that the cost last year, upon a gene- 
ration of 11,000,000 units, was, when -adjusted as shown in our tables, 
0778d. per unit, and, having regard to the considerable reduction which we 
assume for 1903, after the purchase—that is, practically 2,600,000 units— 
we think that 0°97d. is a fair price to allow. I have the material for these 
calculations before me and put it in. 

But this only relates to a maximum demand on a particular day !—Yes, 
we measured it by the maximum demand on a particular day. Whether 
rightly or wrongly, that is the process by which I arrived at this reeult. 

It measures the actual amount which Willesden had to furnish to supply 
the deficiency of the town areas. 

Now let me find out what Willesden actually did do on that day ї —On 
Dec. 18, 1901, theday of maximum load, Willesdenactually did 4,800kw. The 
deficiency of generating plant in the local areas, worked out for the year 
1903, is 2,565k w., and that is the measure of the extent to which Willesden 
is calculated to be liable to be called on any day to make up the deficiency 
in the generating power in the local areas—the irreducible minimum. 
Contrasting the 3,114kw. (the deficiency on the day of maximum demand 
in 1901) with the 2,563kw. (the estimated deficiency on the day of maximum 
demand in 1903), we think that, with the reduced output—which we put 
at 8,400,000 units as against 10,934,000 —we shall not be able to generate 
at the price of 0°78d., but that it will be fair to assume that the price will 
be something like a fourth more, or 0:974. 

Then you are estimating the cost per unit generated throughout the 
year on the maximum demand for a particular day !—Yes. 

0°78d. is, І presume—we have not tested it —the cost of generating taken 
all through the year ! —Yes, certainly. 

How in the world can you get an estimate cost per unit throughout 
the year on the output of a particular day, more especially when you cal- 
culate it in а way that that output was not actually met ! —It is based, to 
some extent, on the output of a particular day, because that day, of all 
days, is the one upon which you can get а proper meaaure of the deficiency 
of the local plant ; but, at the same time, we should, no doubt, do in 1903 
what we did in 1901 —work the system as a whole, as it will then be, to 
the best advantage, and we give effect, I think, in this 0°97d., as compared 
with 0°78d., to that method of using Willesden. 

Do you mean that what you do on one day of dense fog gives you the 
cost throughout the year !—No, Dec. 18, 1901, was not selected because it 
was a day of fog. 

The UMPIRE: Let me see if I follow this. The units generated in 
1901 (10,934,601) is an actual figure, without any direct relation, at any 
rate, to the 5,114kw. of deficiency ?— Les. 

Now, how do you get your 8,100,000, which is the figure you put down 
for 1903, as corresponding to the 10,934,601 of 1901 !—Roughly, by 
assuming that if, with a deficiency of 3,114kw., we drew from Nillesden 
10,900,000 units, with a deficiency of 2,563kw., we shall draw, roughly, 
8,400,000 units. 

It is à proportion sum t—Roughly. I do no not say it is absolute. 

Mr. MOULTON : It is a proportion of an apex load on a particular day. 
But how can you calculate the total amount you will demand from 
Willesden by an apex load like that? 35,114kw. was never what Willesden 
supplied, but it was a great deal lees. And it does not regulate what 
comes from Willesden : the user of the local etations regulates what comes 
from Willesden. This is no approximation even to what comes from 
Willesden, because it is a maximum local power, which is never used, 
subtracted from a maximum day load. $ 

The UMPIRE : Of course, the only way I can see to justify the figure 
is this. Mr. Conacher says, as I understand him. With our local plant in 
such a condition that Willesden had to be used as а minimum to the extent 
of 3,114kw., we did, in fact, use Willesden through the year for 10,934,601 
units. Now, he says, in 1905 the minimum use to which Willesden must 
be put to is less—namely, only 2,565kw., and I assume from that that, 
inasmuch as our local] plant bas а greater generating power than it had in 
1901, more will be generated locally ; less, therefore, will be generated at 
Willesden, and I have taken a rough proportion between 10,934,601 and æ, 
corresponding to the proportion between 3,114 and 2,563. 

WITNESS : That is quite correct. 

` Mr. MOULTON : You might as well take a ratio between your birthday 

and the price of soap. 0°78d. is an actual cost, based on what Willesden 
was used for. Willesden, on that day of maximum demand, was not used 
for 3,114kw., but for 4,800kw., and the extent to which Willesden is used 
is regulated by the fact that the local plant being inefficient they use it 
as little as poesible. Therefore, the minimum that Willeeden can be used 
for never comes into operation as a factor at all. . 

The UMPIRE: Look at it, not from the point of view of minimum for 
which Willesden can be used, but the generating power of the local plant, 
and although it is impossible to say that there is any direct relation 
between the amount which will be generated at Willesden-and the amount 
which can be generated locally, there may be, and it is suggested there ie, 
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a certain relation of probability between the power of the local plant aud 
the extent to which Willesden will be used, and that, therefore, whereas in 
1901 you had а local plant which was of less power than the local plant 


will be, or it is anticipated will be, in 1903, you may expect to have less. 


current generated at Willesden in 1903 than was, in fact, generated in 1901, 
and, as а rough way of arriving at a figure, they have taken in each case 
the difference between the maximum possible locally, and they зау there 
will be the same relation between Willesden. 

Mr. CRIPPS: That is what has bren done. 


Mr. MOULTON (to Witness): Tne 0°974., then, is obtained by the 


proportion as 3,114 is to 2,563 во is 10,924,601 to 8,400,000 ?—Yes. 
I do not say it works out exactly. р 

Well, when you have done tbat, what do you do ?—Then опе has to look 
at all the surrounding circumstances, and seeing that, taking quarter by 
quarter of last year, in the light quarters of the year the coal consumption 
per unit becomes more and the other running expenses heavier. 

You are calculating it on the basis of the complete user of the local 
plant ?—No, I am taking the whole user of the company's plant last year 
in order to find the relation between increased cost and diminished output. 

The UMPIRE : Have you made an estimate for 1905 corresponding to 
your actual figures for cost of generation at Willesden in 1901 ?—Yes, 
roughly. Taking all expenses, other than coal, running and repairs and 
maintenance in the March quarter, when tbe output was 54 millions, 
worked out to 0:480. per unit generated. In the September quarter they 
worked out to 0°76d., a difference of 0 28d. per unit generated. Taking 
that and the cost of the additional coal into account, we have put down 
here, rightly or wrongly, 0°194. as the increased cost upon the diminished 
output in 1903. А 

Мг. MOULTON : You have made а comparison between, not one year 
and another, but between a sbort-hour quarter and a long-hour quarter ?— 
Yes. But the engineers will give you fuller detaile. 

Very well. Now, as to the estimate of £70 per kilowatt for plant at 
Willesden, how is this figure of £70 arrived at !—By reference to the 
tables you will see that the cost of Willesden applicable to the output of 
4,500kw., at which the station was rated last December, including the 
necessary trunk mains for that output, comes to £312,176. If you divide 
that by the rated output of 4,500kw. you practically get £70 per kilowatt. 
In other words, multiply 4,500 by 70 and you get the sum of £315,000, as 
compared with £312,176. 

Does the cost of the Willesden works include the cost of the land ?—A 
share of it. The £512,176 includes the proportion of the cost of the site 
applicable to this extent of equipment, as compared with the total equip- 
ment of 27,000kw. 

Does it include the static tranefurmers *—No, not at the local areas, but 
it does at Willesden. з 

That ie, it includes the transforming up, but not the transforming 
down - es. 

How much of this 9,000 capacity is ordered '—All of it. 

When was it all ordered? —The two 3, OOOkw. generators, which bring 
the capacity up to 13,500 in total, and 9,000 output, were ordered on 
July 2, 1901. One of them is far advanced. 

We can see the contracta, of course ?—Yes. : 

Can you tell me the date of the “heads of agreement ” of 1901 1 —May 4. 
They were sealed on May 8. E | 

This agreement signed on May 8, the bill went to an unopposed Com- 
mittee, and I see the Act is dated July 261— Ves. 

This order for 6,000kw., 5,000 of which was to be effective, was given 
on July 2?—Yes. 

And the price of those two would be ? —I think £58,000. 

Three months after the agreement, and within about three weeks of the 
Royal Assent to the Act, the bill being unopposed, you spend £58,000 in 
order to make a claim of £250,000 upon it Not to make a claim, but to 
enable the company to fulfil its obligations. We could not stand still. 
We are under statutory obligations to supply consumers, and, as far as 
Marylebone was concerned, we were under tbe obligation that when the 
transfer took place we were to supply the local authority with current 
which they could not themselves generate, and i£ we had refrained from 
making what, in the ordinary course, was our proper arrangements, we 
might have been left in a position in which we could not have met that 
liability. The Borough Council could not possibly have been in a position 
to supply the whole of the current required in Marylebone for at least two 
or three years after they entered into possession, and this obligation was 
bound to be effective upon us for the first few years. 

But you do not in your table include any of these 6,000k w. before the 
end of December, 1905 ! —No ; but when you are installing very large units 
it will never do to run the period of completion until the very eve of the 
season at which you want them. Our experience has taught us that, when 
we are dealing with very large plant, we must erect in good time. This 
purchase was certainly made with knowledge of the approaching severance, 
but we had been arranging about the purchase of this plant for months 
before. We had had tenders long before this arrangement was ever talked of. 

The UMPIRE: Have you any precise idea'whefi the severance will take 
place !—No, we bave not. : 

Mr. MOULTON : You knew they were bound to give notice to treat 
within six months ?— Ves, but there would be no change in the company’s 
statutory liability to supply, which, of course, is а consideration. 

Mr. CRIPPS: That does not arise until the price is fixed ? —No. 

Mr. MOULTON : Quite 80; I quite agree with that. Did you com- 
municate with the Marylebone Council as to this purchase ?— No. 

You say these 6,000kw. of plant would cost about £58,000, or about £10 
a kilowatt *—That is simply the engines and alternators, not the boilers. 

How much per kilowatt will the boilers cost ? —I cannot say. You must 
take not only the boiler, but the boiler house, the building in of the boiler 
and steam pipes and engine room, ànd switchboards and mains, and so on, 
allas part of the equipment of the 6,000kw. additional plant, How the 


£70 per kilowatt is made up in our account I must leave to the engineers 
to answer. 

The UMPIRE: When you refer, as you do in your table, to 9,000kw. at 
£70, do you mean that the £630,000 which is thereby arrived at in really the 
cost of engines equal to 15,500kw. ? — Yes, and with the corresponding mains. 

Mr. MOULTON : You bave told us how you reckon the capacity of 
Willesden in July, 1901; how do you get the 6,000kw. in 1902 !—By taking 
the five 1, 500k w. engines, which total out to 7,500kw., leaving one of them 
spare, and also treating entirely as spare the first of the new 3,000kw. 
engines now being erected. 

I am somewhat amused by discovering that in 1903 you propose to use 
one of those 3, OOOk w. to run; that, in addition, you propose to use 4,500kw. 
of the three other ones; and that the use of Willesden in 1903 is 2,500k w. 
altogether ? --That is not our fault. 

In other words, on your worst day you would not run your 3,000k =. 
full load ? —Yes, in this calculation we have necessarily to ignore any user 
from Marylebone, because no action has been taken by the Borough 
Council to` obtain a supply, but, asa matter of fact, we believe they must 
have а supply. 

Yes, but do not you see you are charging us here with loss from non- 
user ! —Yes, but we have qualified that by saying tha*, if an agreement is 
entered into between the Borough Council and ourselves to give a supply, 
the value to the company of that agreement must form a deduction from 
that part of our claim. 

The UMPIRE: It is all subject to what you have told us, that you will 
use Willesden to the extent that is most profitable to you !—Certainly. 

Mr. MOULTON: Another of your tables seems to calculate tbat in 
five years the growth of business in your areas other than Marylebone will 
equal the business in Marylebone at Dec. 31, 1901 1— Tes. 

And you assume that there will be no reduction in cost of administration 
by Marylebone being taken out !i—We do. 

Take the case of stationery and printing (£1,000), have you none for 
Marylebone specially — We have a proportion, but I do not think any 
appreciable reduction will be made. The same remark applies to meter 
readers and wiring inspectors. We cannot send these men adrift. But 
that is really a very small item. 

I know, but, if you will excuse me, I think it is not unimportant as 
showing the way these tables are made up. Now, take general establish- 
ment charges. Those are partly for Marylebone specially. What are rates 
and taxes i—Rates and taxes on the company’s chief offices are in the 
general establishment charges, and those cannot be diminished. 

I see 16, Stratford-place, is put down. What does that mean ?—Тһаб 
is interest upon what we have expended upon the freehold, or, at all events, 
in acquiring the perpetual lease of that property. There is a mortgage 
upon that, left at the request of the previous owner, the interest upon 
which forms part of the general establishment charges, and what we add 
here now is interest upon the sum we paid for the acquisition of the 
premises, which is rent in another form. That we take at the rate which 
we have adopted all through—33 per cent. ; 

Now, I should like to get some dates relating to the stages of the Con- 
firming Act of 1901, under which we are proceeding. On April 26, 1901, 
arrangement was made with the company that the second reading should 
be poetponed till May 9. On May 8, execution of the agreement ; May 9, 
second reading of the Electric Lighting Bill ; May 13, Committee fixed ; 
May 17, Committee sat. On that day the Marylebone Co. withdrew. 
June 18 the biil came before the unopposed Committee. June 20 was the 
third reading. June 20 was the first, June 27 second and July 2 the third 
reading in the Lords ; and July 26 the Royal Assent. Now, July 2, you 
will remember, was the date when you entered into а contract for 6,000k w. 
at Willesden on which you found a claim of £250,000. Will you tell me 
when the contract for buildings was entered into!—The tender was 
accepted on Oct. 29, 1901, for the North-street station subject to the 
approval of the County Council being obtained to the plans. That 
approval was not obtained till January, 1902, and the signing of the formal 
contract did not, therefore, take place till Jan. 13, 1902. 

Had a specification been prepared and put out to tender !—Yes, | 

The date when it was put out to tender !—It was arranged with the 
architect that they should be sent out on Sept. 23, 1901. I have here the 
tender that was accepted. 

Apparently the formal contract was much later ! — Here is the letter 
from the successful tenderer, dated Oct. 30, 1901. 

This is the only contract for buildings within the area in 1901 *— There 
was a contract for taking down the old buildings on the site and exca- 
vating ; that, I tbink, was entered into in 1901 in anticipation of the 
letting of the contract for building. 

Could yon get me the date of that contract to-day? I have a particular 
reason for it ! —Yes. 

Were there any other contracts with regard to the Marylebone area in 
1901 other than plant or buildings ?—There were no other contracta other 
than the contracts for property which form the site of the sub-stations 
purchased in 1901. Negotiations as to these were begun in August, 1900. 

The UMPIRE: Were these August, 1900, negotiations preceded by any 
report to your board as to the necessity for enlargement, or anything of 
that kind !—Yes, in 1899 the board viewed with alarm the considerable 
increase in the cost of coal which bad taken place їп the previous year, and 
they decided to hold а special board to consider what steps they could 
take to keep down coal consumption. They met on March 7 and 14, 1899, 
and decided to introduce the continuous current system into part of 
Marylebone. 

Mr. MOULTON: Have you those reports ї — Certainly. I also brought 
the matter before the Board on April 10, 1900, as no action had been 
taken on the resolution of the previous year. On May 8, 1900, the Board 
gave instructions for the immediate execution of this particular work, and 
I set about carrying it out by trying to purchase property. On June 10,. 
1900, the board placed contracts for the whole of the cables required for 
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this work. Then followed the negotiations for the purchase of the com- 
pany 8 осоо undertaking. 

аз there a contract with regard to enlarging Marylebone-possage sub- 
station placed in 1901 No; beyond аск the order for transformers, 
we are doing the work ourselves. 

The UMPIRE: There are nine 50kw. static transformers ordered on 
Nov. 6, 1901; I suppose you wanted them in connection with the contracta 
of Nov. 6, Dec. 5 and Dec. 18 ?—Yes. 

Mr. MOULTON: The provision of а connecting board at North- street 
on Dec. 18 is not а very expensive thing is it! —£1,120. 

That rather surprises us. Have you the contract for it *—Not here. 

The UMPIRE: We will look at those two contracts. Our proceeding 
to-day will not be affected by not having the answer. 

With regard to Marylebone-passage, you are doing that work yourselves ! 
— That is not contract work, but can be taken from the wage sheets of 
our own men, 

The witnees was then asked a number of questions regarding the con- 
nection between various of the company's stations as to their affording an 
alternative means of supply, and the nature of the plant at that station. 
Witness having to consult Mr. R. R. Todd, engineer of the company, as to 
certain of the replies, it was decided that the questions be put to Mr. Todd 
direct. This having been done, the cross-examination of Mr. Conacher 
was resumed. 

Mr. MOULTON (to Mr. Conacher): Now, one question with regard to 
one of these contracts which is puzzling us. I see, on July 20, 1900, you 
have а contract for changing turbo-alternators to continuous-current 
working. None of that has been done !—Yes, it is being done. | 

But you have sent опе of your alterntors to be changed, and that is not 
back ?—Yes ; but we should have sent them last year but for the delay in 
acquiring the site of the new sub-station. The contract was placed in 1900, 
in expectation that the new system would be in operation in 1901, but we 
have had to keep back that portion of the work till the building is ready. 


(To be continued.) 


Claim for Telephone Rent. 


In the Lord Mayor's Court last week, before the Recorder (Sir Forrest 
Fulton, К.С.) and a jury, the National Telephone Co. sued Messrs. Cadbury, 
Jones & Co. for £18 in respect of telephone service. 

Plaintiffs agreed to give defendants a telephone service for five years. 
The contract, entered into in May, 1900, provided tbat defendants should 
pay £17 a year in advance. On Oct. 23, 1900, the first payment was made, 
but the second payment, due October, 1901, was not made, and on Dec. 2, 
1901, defendants' instrument was disconnected. Evidence was given to 
prove that defendants’ instrument and lines were in good working order. 
The additional £1, bringing the claim to £18, was for an extension 
instrument. 

For the defence, Mr. A. C. Jones, managing director of defendant com- 
pany, said that in Sept., 1901, the telephone was out of order, and notice 
was given to plaintiffs. Although many calls were made by the company’s 
servants, and the telephone was overhauled, nothing satisfactory resulted. 
They had never been able to use the instrument since. 

The jury found for the defendants on the claim, and allowed them 30. 
on а counterclaim. Costs were allowed to defendants on the higher sc.le 
on the ground that the matter was of public intereat. 


— ee. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 
Hastings Corporation invite applications for the post of resident 
electrical engineer. Salary £300 per annum, rising to £500 by 
annual increments of £25. Applications to Mr. Ben F. Meadows, 


town clerk, Town Hall, Hastings, by noon of Nov. 4. See also an | 


advertisement. 


Swansea Corporation invite applications for the position of manager 
of their telephone department, Applications to town clerk (Mr. Jno, 
Thomas) by 10 am. 30th inst. See advertisement. M" 

An engineering firm, manufacturers of high-class steam specialities, 
are о to appoint an agent in Yorkshire, Lancashire, Midland 
Counties, Kent and part of Wales. See advertisement. 

An electrician with te:hnical college training is required in the 
electrical department of Measra, W. fl. Allen, Son & Co., Bedford. 
See advertisement. 

An assistant engineer, with station and mains experience in low- 
tension three-wire system, is required by Falkirk Town Council. 
Applications to resident engineer (Mr. John McMillan) Burgh 

bers, Falkirk, by Nov. 5. See advertisement. 


One or two draughtsmen, preferably used to arc lamp and switch 
work, are required. See advertisement. 


Ilford District Council require а general manager and traffic 
manager of their tramways. 
An cutside superintendent is required by the Electric Lighting 
саша of Ilford District Council, Applications to clerk by noon 
inst. 
The Streets committee of the Corporation of London require a 
testing assistant, to act under direction of the electrical inspector, 


alary £250. Applications by Oct. 28. 


1 to town clerk, Public Health Department, Guildhall, 
Е.С, by Nov. 1. 
Burnley Guardians require an electrician. 


Mr. Andrew Daggett has been appointed traffic superintendent at 


Mr. A. A. Perrin, formerly with the Reading Electric Supply 
Co., has been appointed shift engineer at Canterbury. 


EDUCATIONAL NOTICES. 


The annual report of the Glasgow and West of Scotland Technical 
College, which was presented to the annual meeting of governors on 
the 23rd ult., is now үе; and contains an interesting account 
of the new buildings being erected, and which were described in our 
columns recently. Contracts for these buildings have been entered 
into to the amount of £130,000. 


The calendar for the session 1902.3 of the University College of 
North Wales is a well-arranged volume, giving an interesting account 
of the college and exhaustive particulars of the chief educational 
departments, with lists of scholarships, exhibitions and prizes, &c. 
The volüme consists of nearly 400 octavo pages. 


Ashford.— The Council are willing to lease their electric lighting 
order, and to arrange terms for the erection, equipment and main- 
tenance of electricity works for a period. Two companies have been 
asked to submit proposals. | 


Asylum Lighting.—It has been decided to proceed with the 
electric lighting installation for Bracebridge (Lincs.) Lunatic Asylum. 
The architect’s estimate of the cost is £6,500. At present £600 per 
annum ie paid for gas. | 

Auckland (N.Z.).—Mr. W. G. T. Goodman, tramway engineer to 
the Government, advises the Harbour Board to employ elec- 
tricity for lighting and for operating cranes and capstans, and to take 
the necessary electrical energy either from the City Council or the 
Auckland Electrc Tramways Co. 


Barbados.—The local telephone company had at the end of 
August 510 subscribers, the majority of these being situated in 
Bridgetown. А continuous day and night service is given at £6 per 
annum. There is no inland telegraph service. 


Bermondsey mir —On Tuesday the Council adopted a 
recommendation by the Electric Lighting committee to apply fora 
provieional order for the remaining portions of the borough (the 
parishes of St. Olave, St. Thomas and St. John). The report of the 
Finance committee stated that a proposal to extend the public 
arc lighting to nine additional streets, at an estimated cost of £4,185, 
had been under their consideration. The annual charge would be 
£20 per lamp, the number required being 55 of 1,200 c.p. each, with 
two 32 c.p. incandescents attached to each post. This would bring the 
total annual charge to £1,100. The gas lamps to be displaced would be 
82 ordinary flat flame burners of from 13 c.p. to 14 c.p. each, 10 60 c.p. 
incandeacent gas burners and six No. 4 Kern burners of from 80 c.p. 
to 100 c.p. each, the annual charge for which was 0267.198. Mr. Layman 
said that the repayment of loan and interest would bring up the cost of 
electric lighting to £1,237. 8з. 10d. per annum, and he thought the 
ratepayers would object to the cost, Mr. Fell, sen., said a considerable 
expenditure had been incurred on their electric light undertaking, 
and they could not draw back now. The recommendation was 
adopted. It was also decided to substitute incandescent electric for 
gas lighting in 13 side streets. Two 16 c. p. electric lamps will replace 
each gas lamp, the total capital cost being £1,190, and the annual 
charge £384 (96 incandescent electric lamps at £4 each). The pre- 
sent annual cost of the gas lighting is 2263. 2s. 104d. It was further 
decided to extend the distributing mains in 11 streets, at an esti- 
mated cost of £405. The demand upon the Council's undertaking at 
present represents 9,500 8 c. p. lamps for private lighting, an increase 
of 1,175 during the past fortnight. The County of London Company 
have declined the offer of the Council to purchase so much o£ the 
company's undertaking as lies within the borough. 

Beverley.—The town clerk is collecting information as to the 
financial results of electricity supply undertakings for presentation 
to the Council in report form. 


Bournemouth.—The electric tramway to Pokesdown via Holden- 
hurst-road was opened last week. 


Bradford.—The memorial stones of the new extensions of the 
Valley-road generating stations were laid on Friday last by the 
chairman and vice-chairman of the Electricity committee, Mr. J. B. 
Moorhouse and Mr. C. E. Dowson. "The borough electrical engineer, 
Mr. В. A. Chattock, by whom the extensions were designed, was 
unfortunately prevented by illness from being present Some inte- 
resting particulars relating to the Bradford electricity: undertaking 
were given on the occasion, Mr. C. E. Dowaon pointing out that 
Bradford now stands third in the United Kingdom for good working 
results, and he believed that when the new buildings and plant were 
installed, and the latter was in full working order, expenses would. 
be reduced to the lowest point of any generating works inthe kingdom, 
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' The Markets and Fairs committee have abandoned the idea to 
put independent generating plant for the electric lighting of the 
t. James’s abattoirs, and will take current from the Electricity 
committee. 


Bridgwater.— The Council has consented to the application of 
the Bridgwater and District Electric Supply and Traction Co. for a 
provisional electric lighting order. 

Brighton.—The Corporation have decided to insert in their 
omnibus bill a clause authorising the construction ot a tunnel under 
Shoreham Harbour, in which to lay cables in connection with the 
new power house at Southwick, and to enable Corporation employés 
to pass to and from the works. Trial borings are, however, first to 
be carried out at an estimated cost of £100. The entire scheme is 
estimated to cost about £6,000. 

Buckley.—The promoters of the Cheshire and North Staffordshire 
electrical power scheme are asked to include this district in their area 
of supply. 

Caerphilly.—The Council proposed to apply for a provisional 
electric lighting order, but it has now been decided to take a supply 
of electricity in bulk from the South Wales Electrical Power Distri- 


bution Co. 


Cape to Cairo Telegraph —It is reported that the construction of 
the Cape-to-Cairo telegraph line has reached Ujiji. 

Cardiff. —On the recommendation of tke borough electrical engineer 
and tramways manager (Mr. A. Ellis) a reduction has been made in 
electricity meter rentala At the end of last month there were 617 
customers of the electricity department, representing 58,096 8 c.p. 
lamps connected, an increase of 28 per cent. over the corresponding 
period last year. | 

Carnoustie (N.B.).—Messrs. Crompton & Co., who possess а pro- 
vieional order for this town, have secured a site in B nella-street for 
а generating station. 


Ceylon.— Orders have been placed for the supply of electric cranes 
for use in the Customs buildings at Colombo. 


Ohili.—O wing to the cost of the Chilian section of the Transan- 
dine Railway, two Chilian engineers recommend that the line be 
worked electrically, energy to be generated by the water power 
available in the locality. 

Colchester.—The Corporation on Monday reeolved to construct 
and equip electric tramways on the overhead trolley system at an 
estimated cost of about £70,000. 


Cromer.—The Council have been authorised to borrow £25,000 
for electricity works. 


Ouba —The Cuban Congress has granted a monopoly to the 
American National Telephone Co. for the provision of telephonic 
communication throughout the island for 50 years. 


Dartmouth.—The first section of the public аге lighting, com- 
prising 10 1,000 c.p. arcs, was inaugurated on Wednesday. 


Dewsbury.— Negotiations between the Council and the British 
Electric Traction Co., on the question of tke price the company is 
to pay for electric energy for the tramways, are at a deadlock. 


East Ham.—The Council will approach Barking Council with an 
offer to work the proposed electric tramways from East Ham to 
Barking in the event of the Rarking authority not being prepared to 
construct the section at the outset. 


Bdinburgh.—The accounts of the electricity department for the 
financial year 1901-2 have been issued. The total capital expended 
to date is £765,611. 198. 6d., an increase of £58,575. 153. 9d. during 
the year. The total receipts from the supply of current for private 
lighting (at 311. per unit, less discounts) and for motor power (at 
134. per unit) were £79,520. 118. 42d. The arc lighting income was 
£11,178. 10a. 11d., and with meter rents and miscellaneous receipts 
the total was £90,960. 93, 5d. Cost of generation, distribution, &a, 
was £38,906. 4s. 6d., leaving a surplus of £52,054. 4з. 114. to 
meet interest (£18,273. 17s. а einking fund instalment 
(£23,484, 16s. 2d.) The net profit balance was £7,605. 10a. 9d., after 
meeting the deficiency of £2,690. 0з. 34. on the previous year's work- 
ing. During the year 8,819,254 units of current were generated, 
and of this number 5,123,133 were supplied for private lighting, 
1,325,481 for motor power, 1,310,609 to arc lampa, and 502,317 were 
used in the stations. 


Electric Organ.—A new Hope-Jones electric organ is to be 
formally “opened " on Tuesday next at Oakleigh Park Congregational 
Church, Whetstone. 


Fareham.—The Council on Friday last expressed approval of the 
Provincial Tramway Co.’s project for the extension of the electric 
tramways from Brockhurst to Fareham, and the re-construction of 
the lines from Gosport to Brockhurst. The manager of the compan 
(Mr. White), who attended, said it was hoped to eventually establi 
communication between Portsmouth and Southampton. | 


Farnham.— The Board of Trade have intimated to the Council that, 


as no steps have been taken to carry out its provisional order, the 
question of its revocation must be considered, 


Porfar.—The Electric Supply Corporation's application for a pro- 
visional electric lighting order will be opposed by the Council. 


Halifax.—The Board of Trade inspection of the King Cross and 
Sowerby Bridge electric tramway route took place on Thursday last, 
and the line was opened for traffic on Friday. 


ton.—The Hamilton, Motherwell and Wishaw Tramways 
Co. will apply for a provisional order for the construction of tram- 
ways to Larkhall The Tramway committee will negotiate with the 
company as to the lighting of the principal thoroughfares prior to 
giving consent to the application. 


Harrogate.—At the meeting of the Council on Tuesday it was 
unanimously decided to promote a bill to authorise the construction 
of electric tramways in the district. Ald. Milner said that by this 
action they would be ** protecting themselves, and would keep out 
the British Electric Traction Co." "They did not want tramways in 
Harrogate which would be of no good to the town. 


Hastings.—Last week the Council considered а report from the 
Lighting committee respecting communications re;eived from the 
consulting engineer (Dr. Kennedy) and the borough electrical engi- 
neer (Mr. Leonard Andrews). Dr. Kennedy wrotesome months ago 
to the committee pointing out that there had been scarcely any 
occasion during recent years to refer mutters to him, and su 
that it might be thought unnecessary to burden the undertaking with 
his retaining fee. Mr. Andrews had written resigning his appoint- 
ment, in order to devote his time to private рга се, but intimati 
that he would be willing to continue to advise them upon matters o 
importance, The committee recommended that both Dr. Kennedy’s 
and Mr. Andrews’ resignation be accepted, that a resident electrical 
engineer, who should devote his whole time to the duties of the office, 
be appointed at £300 per annum, to advance by yearly incre- 
ments of £25 to a maximum salary of £500 per annum, and 
that Mr. Andrewe’ services be retained as consulting engineer at a 
retaining fee of £100 per annum. All plans, specifications, &c., will 
be prepared by the new electrical engineer, but these will be sub- 
mitted to Mr. Andrews, thus ensuring, it is hoped, continuity of 
present practice. | 

The Chairman of the committee (Dr. C. Н. Allfrey) moved the adoption 
of the report, and expreesed regret that Mr. Andrews' private work 
rendered his resignation necessary. He referred to the progress made since 
Mr. Andrews came to Hastings nine years ago, At that time there were 
only 108 coneumers on the books of the undertaking, and the gross profit 
on the year's working was less than £250. At present there were 663 
consumers, and it is estimated that the gross profit on the current year's 
working would be considerably over £7,000. 

The recommendation was strongly supported by several members of the 
committee. Some members of the committee recommended the appoint- 
ment of Mr. Dudding, at present chief assietant, as resident electrical 
engineer, and reference was made to the satisfastory manner in which he 
he had managed the undertaking during Mr. Andrews’ recent ab.ence in 
the States. 

After discussion, the committee's recommendations were carried. Ап 
advertisement elsewhere invites application for the vacaut post. 


Hebburn.—The Council have invited the managers of the Northern 
Counties Electricity Supply Co. to discuss the question of the con- 
struction of electric tramways. 


Horley.— The Parish Council have decided to support Messrs. 
К. С. Quin and Marshall Н. Bannett’s scheme for supplying elec- 
tricity for public and private lighting in the district. A provisional 
order is to be applied for. The street lighting will be effected by 
200 incandescents at an annual cost of £2. 53. each, or 13: per lamp 
less than the present charge for gas lighting. 


Hornsey (London)—On Monday the Electricity committee 
reported that, on consideration, they had decided to withdraw Mr. 
Robert Hammond’s supplementary scheme for extensions of the 
electricity undertaking. The chairman (Ald. Cory Wright) said they 
had put down plant capable of supplying current to 30,000 8 c.p. 
lamps at a cost of £75,000 and had only 44 applications fur 3,900 
8 ср. Out of 30 roads scheduled there was no application from 16. 
Electric current would be available by about Christmas, and until 
the scheme showed better results they ought not to go in for exten- 
sions. Mr. Fox said when current was switched on they would get 
plenty of Ri grin Mr. Underwood said the tradespeople were 

olding aloof because of the high rates. The chairman of the com- 
mittee (Mr. eu) said the number of applications was very satis- 
factory, and from other people's exparience he thought they were 
doing very well. 

Hospital Lighting.— The borough electrical engineer (Mr. C. А. L. 
Prusmann) is to instal the electric fight in the operating theatre and 
consulting room of Swansea Hospital. Ultimately the whole insti- 
tution will be electrically lighted. 

The electric lighting installation at Ayr County Hospital was 
inaugurated on Wednesday evening. The wiring and fitting con- 
tract was executed by Messrs. Still, Mackay & Co. 


Huddersfleld.— There are 1.639 customers of the electricity 
department and the equivalent of 109,017 8 сір. lamps connected. 
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: Шога. —Тће question of applying for а provisional order for tram- 
way extensions is to be considered by the Council. The electrical 
engineer (Mr. Shaw) has reported that during September 89 applica- 
tions for а supply of electric current were received, bringing the 
total to 768. There is an equivalent of 25,882 8 c.p. lamps now 
connected. 

Infirmary Lighting.—Swansea Guardians are ascertaining the 
terms ot local engineers for drawing up specifications for, and superin- 
tending the installation of, electric lighting in their new infirmary. 

Mr. К. Н. Campion, borough electrical engineer, has been in- 
structed to prepare specifications for the electric lighting of Dewsbury 
and District Infirmary. 

Islington (London).—An extension of the electric lighting 
mains to Hornsey-road, Liverpool-road and Caledonian-road (three 


leading thoroughfares) has been authorised, at an estimated cost 


of £500. 

Lancaster.—The Council have appointed valuers to report upon 
the condition of the Lancaster to Morecambe tramway with a view 
to purchase. The electric tramways in the borough are approaching 
completion. 

Launceston (Tasmania).—Mr. W. Corin, the city electrical engi- 
neer, has prepared an interesting report on the municipal electricity 
undertaking. We referred last week to the satisfactory surplus of 
£1,200 which has been earned on the year’s operations, which reduces 
. the accumulated deficit, and will proba 
the account altogether by the end of the year. The sinking fund 
allowance is £5,476, compared with £4,541 for the previous year. 
Motor connections have increased by 30 per cent., and the horse- 

wer more than doubled, receipta from this source having increased 

y over 50 per cent, notwithstanding the average low price per 
brake horse-power per annum of £5. 28. IId. Heating connec- 
tions have increased fourfold, the receipts from this source increasing 
80 per cent. £0,823 was expended in construction work during 
1901. Mr. Corin adds а report upon his recent visit to Melbourne, 
Sydney and Brisbane, and 1n this connection recommends the adop- 
tion of the poly phase system of working. Specifications, &c., have 
been prepared for the modifications recommended in the report. 
Along with the city engineer, Mr. Corin has in preparation a report 
on the introduction of & complete electric tramway system for 
Launceston. 

Leeds.—The Lighting committee have decided upon several 
extensions of the electric lighting mains. 


Leek.—A loan of £10,000 for electricity supply works has been 
sanctioned. 

Light Railways. — Тһе Board of Trade has confirmed the Crow- 
land and District Light Railways (Amendment) Order, 1902. 

On Wednesday an inquiry was held at Slough into the application 
of the London United drimweys for an order to conetruct a light 
railway from Cranford to Slough. Owing to opposition from the 
Great Western Railway Co. the application was refused. It was 
stated that the promoting company would next proceed by bill. 

Oo Tuesday an inquiry was held into the application of the 
Middlesex omy, Council for sanction to construct a light (electric) 
railway from Willesden down the Harrow-road, thence through 
Harrow, Wealdstone and Stanmore to Edgware, to effect а junction 
with & line already sanctioned and which would run from Crickle- 
wood along Edgware-road. Lord George Hamilton gave evidence 
sgainst the scheme, and said it would have a prejudicial effect upon 

ow School. 

- The plans (said Lord George) showed that the trams would pass between 
two sections of the school cricket fields, and the result would be that the 
boys would run considerable danger from the trams on a road which they 
had continually to cross and re-cross, and aleo that on Saturday afternoons 
they would get crowds of trippers down from London to watch the games. 
That would be highly undesirable. The presence of a line of electric trams 
so near the school, and running direct into London, would make it difficult 
to enforce proper discipline, and it would be almost impossible to prevent 
the boys from travelling by it. It would be somewhat more € to 
construct the line through the fields at some distance from Harrow Hill, 
but he thought that where the interests of a great national inatitution 
жеге so vitally affected а few thousands of pounds should not be given too 
much consideration. Similar evidence was given by Lord Spencer, another 
governor of Harrow School, who added that the advent of such a tramline 
would rob Harrow of a boast of which Harrovians in his day were very 
proud—that & large public echool of 600 boys should be carried on without 
any fixing of “bounds” beyond forbidding the boys to enter railway 
stations, 

The inquiry was adjourned. The scheme involves the expenditure 
of £850,000. — 

An inquiry takes place to-day into the Middlesex County Council’s 
Light Railways (No. 2) Order, which affects the Alexandra Palace 

istrict. 


Linthwaite (Hudderefleld).— The Council have accepted the 
offer of Huddersfield Corporation to supply electricity in the 
district provided the maximum charge is not more than 5 per cent. 
in excess of the charge in the borough ; that in the event of the 
Corporation handing over to the borough fund a sum exceeding 


bly wipe this item out of | thorough 


company to es 


4d. per unit on the supply in the whole area, a proportionate reduc- 


tion should be made to Linthwaite customers; and that special 
terms be arranged for motive power or to large consumers, 


Liverpool —Mr. R. Dart, chairman of the Electric Power and 
Lighting committee, announced last week that there has been an 
equivalent of 203,282 16 c.p. lamps connected (an increase of 36,043 
16 c.p. lampe) during the year, and consumers increased from 3,655 
to 4,138. The energy supplied to tramways was 12 per cent. more 
than in the previous year. Plant had been ordered to occupy the 
fourth (and only vacant) sections of both Pumpfields and Lister 
Drive stations. The Garston Electric Supply Co.s undertaking and 
refuse destructor was taken over by the Corporation on let inst. 


London County Council. At Tuesday's meeting the Highways 
committee presented а report on the proposed new tramways from 
Battersea to Chelsea, which the Council on Aug. 29 decided to obtain 
powers to construct. This line is intended to proceed from Bat- 
tersea Park-road via Battersea Bridge-road, Chelsea Embankment, 
Chelsea Bridge-road, to Commercial-road, but Cheleea Borough 
Council object to the tramways on the Embankment. The estimated 
cost of construction and equipment of the line is £46 800. Con- 
sideration of the committee’s report and Chelsea’s objection was 
postponed to the next meeting of the Council. 

Madeira —The city of Funchal, with a population of 50,000, has 
no public telephone service, and the postal service is not—well, 
ly up-to-date. This has driven many of the leading busi- 
ness houses to the adoption of private telephones, and there are other 
individual attempts to overcome the difficulties of the situation. The 
United States Consul thinks there is a good outside chance for an 
enterprising firm to come along with a public telephone service, for 
which a concession would, he thinks, be readily obtainable. 


Municipal Telephony.—Aberdeen Telephone committee recom- 
mend that application for a municipal telephone licence be deferred 
until results of a year’s working in towns of similar size to Aberdeen 
are available. 

At a recent conference of the Bournemouth Corporation and the 
adjoining local authorities it was unanimously resolved to ask the 
Corporation to apply for a licence to establiah a municipal telephone 
service. 


Norwich. — On Tuesday the City Council agris the recommenda- 
tion authorising the Norwich Electricity Co. to purchase а 600kw. 
steam dynamo and other machinery at an estimated cost of £7,000. 


Nottingham.—An inquiry was held here on Tuesday into the 
application of the Corporation to borrow £35,000 for electric light- 
ing extensions :— 

The town clerk (Sir Samuel Johnson) said that £15,500 was required 
for the Eastcroft station, where the Corporation were erecting new 
destructors. An understanding had been arrived at by the Electricity and 
Health committees by which steam from the destructors would be avail- 
able for generating electricity. The balance would be required for 
extensions of the mains, &c. The borough electrical engineer (Mr. Н. 
Talbot) said that there were now 2,060 consumers. The £10,000 borrowed 
in the early part of the year had been spent in laying maine, &с, 

Perth.—The Council resolved on Monday to require the Perth 
and District Tramways C». (Ltd.) to sell its undertaking to thom. 


Plymouth.—The Corporation have decided to supply current for 
motive power to the “ Western Morning News" Co. for working their 
printing presses from midnight to 6 am. at 24d. per uait. The 
charge for current to the tramway department has been reduced from 
3d. to 24d. per unit from Oct. 1. 


Presentations.—Mr. F. R Markham is leaving Messrs. Crompton 
& Co., Chelmsford, where he has had charge for the past 11 years of 
the testing department. He was presented by the staff with a silver 
inkstand, pair of field glasses and an illuminated address containing 
the portraits of Col. Crompton and Mr. Brunton and a view of the 
works. Mr. Markham is commencing business at Walthamstow as a 
member of the firm of Bray, Markham and Priess. 

The staff of Plymouth Corporation electricity work: recently 
presented а number of technical books to Mr. T. К. Stancombe, who 
18 leaving to take up the position of charge engineer at Wimbledon. 

Rochester.—A public meeting has passed a resolution in favour 
of municipal tramways. ' 

Blough.—The electric lighting order of the Council is to be 
transferred to the Slough and Datchet Electric Supply Co. 

South Lancashire Tramways.—The South Lancashire Tram- 
x Co.’s lines connecting Lowton, Leigh, Howe Bridge, Atherton 
and Bolton were opened for traffic on Monday. 

Southampton.—Sanction has been obtained to loans of £7,000 
for 12 additional tramcars and £7,475 for the construction of new 
tramways. 

Stepney (London).—The question of extending the electric light- 
ing mains to East Smithfield is under consideration. 

. Sudbury.—The Counci! have agreed to transfer their provisional 
electric lighting order to Mr. Adrian Collins, who will form a 
tablish electricity works. | 
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Teddington —Mr. J. E. Edgcome has been engaged to report 
upon offers made by the Twickenham and Teddington Electric 
Supply Co. and Crompton & Co. for leasing the Council's electric 
lighting order. 


Wellingborough —A committee has been formed to report upon 
the questioa of constructing electric tramways. 


TRADE NOTES AND NOTICES. 


[ Notices for ensertton under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. . 


Cheltenham Corporation require tenders for wiring the town hall. 
Plans can be seen at Messrs. Waller & Sons, architects, 17, College- 
green, Gloucester, or at. the offices of Mr. W. C. C. Hawtayne, 9, 
Queen Street-place, London, E.C., consulting engineer to the Cor- 
poration. Tenders to Mr. E. T. Brydges, town clerk, Municipal 
offices, Cheltenham, before noon Nov. 17. See also advertisement. 


Bristol Electrical committee invite tenders for the supply of arc 
cables. Specification, &c., from the city electrical engineer (Mr. Н. 
Faraday Proctor), Temple Back, Bristol, to whom tenders by noon 
Nov. 14. See also advertisement. 


Dumbarton Corporation invite proposals from companies for the 
supply of electricity or for carrying out the provisions of their 
electric lighting provisional order. Particulars from the town 
clerk (Mr. Alex. Roberts). See also advertisement. 


Dumfries Corporation invite tenders from companies for (1) taking 
over the Council's electric lighting order, (2) lighting апа traction 
combined, (3) supply of energy for tramways if worked by Corpora- 
tion, (4) for lease of lighting and traction works if constructed by 
Corporation. Further particulars are given in an advertisement. 
Tenders to the town clerk (Mr. John Grierson) by Dec. 1. 


London County Council invite tenders for three low-tension feeder 
switchboards, and for erection of one in each of the Council's sub- 
stations at Clapham, Brixton and near the Elephant and Castle. 
Tenders to the clerk, County Hall, Spring-gardens, London, S. W., by 
10 a.m. Nov. 11. 

London County Council also require tenders for road work and plate- 
laying for tramways from the Elephant and Castle to Greenwich 
and New Cross ; also а 50-ton electric travelling crane and a 2-ton 
hoist for Greenwich station. "Tenders by Nov. 18. 


The Supply and Tender Board Office, Adelaide, Australia, will 
receive up to 3 p.m. Dec. 10 tenders for the supply of four 35-ton 
overhead electrically-driven travelling cranes with motors, &c., 
complete, and for one 16-ton overhead travelling crane, rope-driven, 
complete. Specifications, &., of the chief mechanical engineer, 
Adelaide; and may also be seen at the office of the Agent-General 
for South Australia, 1, Crosby-equare, London, Е.С. 


Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
high and low tension switchboards. Tenders to chairman of Electricity 
and Lighting committee by noon Nov. 28. 


Витіоп-ироп- Trent Corporation invite tenders for overhead equip- 
ment of tramway lines, &c. "Tenders to town clerk, Town H 
Burton-upon-Trent, before noon Nov. 6. 


Aston Manor District Council invite tenders for condensers for 
their electricity generating station. "Tenders to chairman Electric 
Lighting and Tramways committee by noon Oct. 31. 


Swindon Corporation invite tenders for direct-current electricity 
meters. "Tenders to town clerk by 29th inst. 


Cheltenham Council invite tenders by noon Nov. 17 for wiring the 
town hall. 


Halifax Tramways and Electricity committee require a 750kw. 
steam dynamo and a condenser. Tenders by Nov. 20. 


TENDERS REOBIVED AND ACOEPTED. 


Swansea Corporation have accepted the following tenders in con- 
nection with their municipal telephone system, but subject to sanction 
for a loan being obtained :— 

W. T. Henley's Telegraph Works Co., conduits and manholes and cables, 
Armstrong, Addison & Co., creosoted poles. 

Bullers Limited, telephone insulators. 

Thos, Aspden, oak arms. 

Bryden and Middleton, ironwork. 

Guest, Keen and Nettlefolds, arm bolts, &c. 

Fredk. Smith & Co., copper wire. 

W. F. Dennis & Co., bronze wire, stay wire and insulated wires. 
International Electric Co., lightning arrestera, high-tension guards, &c 
British Insulated and Helsby Cables, batteries and switchboards. 
Ericsson Bell Telephone Co., telephone instruments. 


The Norwegian State Railway Administration have accepted the 

following tenders :— 

Dussldorfer Eisen uud Draht Industrie A.-G., 22,000kg. of galvanised iron 
telegraph wire (4‘1 to 4:5mm. dia.), at 16kr. per 100kg. 

Felten aud Guilleaume Carlswerk A.G., 5,400kg. of galvanised iron tele- 
graph wire (5:1 to 355mm. dia.) at 24°75kr. per 100kg. — 

Basse and Selve, 3,600kg. of copper wire (2:4 to 2°6mm. dia.) at 11lkr. 
per 100kg. 

Porsegrunds Porzellanfabrik, 5,900 porcelain insulators at 21:50kr. per 100, 
апа 5,900 insulator holders at 17-80kr. per 100. 


The Lahmeyer Electrical Co. have obtained an order from Messers. 
Harland and Wolff, Belfast, for the supply of the generating plant 
for the lighting of the whole of their extensive engineering and 
shipbuilding works and for the electric driving of the machinery. 
The electrical equipment will comprise two double-current gene- 
ratore, each of 2,360 H P., and capable of producing both polyphase 
and continuous current, and a three-phase generator of 1,130 H r. 

Plymouth Town Council has accepted the tender of Meesra Martin 
A. Shepstone & Co. for the overhead equipment of the Pounds 
electric tramway section at £1,504. 


Blackpool Electricity and Tramways committee have accepted the 
tender of Messrs. H. R. Griffin & Co. for about 310yds. of 20in. 
gauge tramway rails and 10 waggons. The committee have also 
accepted the tender of Messrs. Doherty and Donat for the erection 
of a water-cooling tower at the electricity works for £1,000. 

London County Council have ordered from the Electric Con- 
struction Co, for use at the Council’s electric-meter testing station, 
Victoria Embankment, an alternator and motor for the sum of £370. 

The Indian Government has ordered from Punkahs Limited a 
number of Baildon’s mechanical punkahs for the Imperial Secretariat, 


Calcutta. 
. BUSINESS NOTIOBS. 

Mes:rs. Hedley Bros., electrical engineers, are removing their works 
from Truro to St. Austell. 

Mr. W. M. Furniss has joined the technical staff of the Pearaon 
Fire Alarm System, and, with Mr. G. B. Bowell, will act as joint 
electrical engineer to the company. 

We are asked to state that Mr. E. T. Oubridge has left the service 
о. ral Electrical Co. (Ltd.), 122 and 124, Charing Cross-road, London, 


BANKRUPTOIES. 

The resumed examination of David Roberts, electrical engineer, 
Normanton-road, Derby, took place, last week, at Derby. The 
O.R. stated that since the previous examination he had found 
debtor had a patent which he had not disclosed. Debtor said 
he had had a conditional interest in a patent, but he lost it because 
he could not comply with the conditions, It related to a steam 
turbine, taken out in the joint names of Whitcher and himself. 
Examination clo:ed. 


On Wednesday, Dr. F. H. Bowman, 39, Victoria-street, London, 
S. W.,attended at the London Bankruptcy Court for public examina- 
tion. The statement of affairs disclosed an indebtedness of £14,123, 
of which £10,218 was expected to rank, and assets estimated at 
£1,846. Debtor had for many years past acted as a director of com- 
panies, and also since 1899 as a consulting engineer. Insolvenc 
attributed entirely to loss sustained in connection with & brick an 
tile company. Examination concluded. 

Winding-up Petitions.—A petition for the winding up of the 
Celvicol Co. (Ltd.) will be heard in the High Court on 28th inst. 

A petition to the High Court of Justice for the winding ip of 
Electric Lighting Boards (British Manufacturing Co.) (Ltd.) will be 
heard on 28:h inst. 


Land for Sale.—Freehold land, close to Charlton Junction station, 
is for sale. Applications to freeholder, Cedar Lodge, Charlton, Kent. 
See advertisement. 

Plant for Sale.—Mesars. Carr Bros., Darlington, have for sale a 
150kw. dynamo, a 60kw. motor, and two spare armatures See 
advertisement, 

Messrs. Amos and Smith, Albert Dock Works, Hull, have for 
disposal a 20 n H.P. and a 30 н.р. Laurence-Scott motor. See 
advertisement. 

Messra, Joseph Grey & Со. (Ltd.), Sawmills, Newgate-street, 
Newcastle-on Tyne, advertise in another column some electric motors 
for sale. | 

Price Lists, &c.— We have received from Mr. K. Schall, 55, 
Wigmore-street, London, W., an illustrated price list of electro 
шей apparatus, including brief instructions ing their use 
and management. The book will be useful to medical men employ» 
ing electricity to any extent in their practice. The price is lr. 

An illustrated pamphlet is ready describing and illustrating 
Westinghouse friction draft gear, a type of buffer coupling that has 
been in use now for about tive years on а number of vehicles in 
America and Canada. is gear із made in two forms — one to 
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transmit both pulls and pushes, as is the American practice, or for 
use with side buffers on the ordinary European system, to transmit 
pulls only. The special feature of the gear is the utilisation of 
frictional resistances to diesipate the force of heavy shocks, instead 
of storing the force to cause an equal recoil. The gear takes a force 
of 140,0001b. to fully compress the poan and oe type gear, while 
the reactive effort is less than 6,000lb. The gear can be fitted to 
any type of railway waggon, and it is claimed that exhaustive trials 
of friction draft gear has proved its ability to overcome the difficulties 
of starting the heavy trains without injary to the draft gear in use. 

The Chicago Pneumatic Tool Co., 63, Queen Victoria-street, 
London, E.C., are sending out a well-illustrated list of air com- 
pressors, including single straight line, duplex, half duplex and 
compound apparatus. These compressors are specially designed for 
operating pneumatic machinery, and are useful for every purpose 
where compressed air is шше; 2 lia? includes descriptions of 
accessories used with this type of machine. - 

Messrs. David Brown & Sons, East Parade, Huddersfield, are 
publishing a “copyright” catalogue of silent ranning raw hide 
gearing. According tothis catalogue the firm have taken over the manu- 
facture of the British Chicago Raw Hide Manufacturing Co. (Ltd.). 

Dadbridge Icon Works, Stroud, are issuing a nicely got-up cata- 
logue of Dudbridge gas and oil engines and gas-producing plants, 
the illustrations showing the latest types of these engines. On 
page 14 of the list a special type of engine, designed for electric light 
work, is shown. | И EN | 

А new price list for wires and cables is issued by Messrs. Atkinson, 
Schmahl & Co., 5, St. Nicholas-buildings, Newcastle-on-Tyne, who 
are sole agents in this country for a German firm of manufacturers. 

The Etcetrical Со. have ready price lists Nos. 7 and 8, the former 
dealing with safety fuses, cutouts, fuse boards and wires, ceilin 
roses and casings and covers, and the latter with switches, w 
sockets, connecting plugs and lamp holders. Both lists are fally 
illustrated, and have top-edge thumbnail indices for easy reference. 


Luminous Blectric Radiators.—We have on several occasions 
referred to the manufactures of the Dowsing Radiant Heat Co., and 
we illustrate herewith the latest type 
of patent luminous electric radiator 
which this company is placing on the 
market. Hitherto these radiators have 
taken what may be termed the full face 
form, and have been most suitablé for 
corners or for positions where they can 
be placed back to the wall, but the new 
form of radiator is expressly designed 
for the centre of а room or office. In 
addition to the ordinary heating faci- 
lities which these powerful radiators 
afford, the top of the new design is made 
removable, so that а dish containing 
food or water, or, in fact, anything re- 

uiring to be heated, can be made hot. 
the Dowsing Company claim that the 
special form of reflector used in their 
radiators reflects the heat rays away 
from the lamps and diffuses them, and 
at the same time forms a chamber for 
heated air. This feature has been 
brought into successful use in the 
cooking apparatus which the company 
455 manufacture, and which formed an 
attractive exhibit at the exhibition 
at Brighton, to which reference was 
made in our issue of Oct. 10. The 
new form of radiator shown in the 
illustration is handsomely fitted and 
finished, and is suitable for use with either plain or decorated 
surroundings. 


Exports of Electrical Apparatus and Material.—The follow- 

Ing list gives official particulars of the exports of British manufactured 

slectrieal apparatus aud material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Ost, 15 to 21, with the ports of 
destination :— 

Aden, £655. Africa —Cape Town, £765; Durban, £3,192 ; East Lon- 
don, £225; Port Elizabeth, £1,825. Argentina—Buenos Ayres, £1,564 
(telegraph cable); Rosario, £45, Australasia—Auckland, £305 ; Fremantle, 

‚ £462 (including £96 telegraph material); Melbourne, £49; Otago, £48 ; 
Perth, £17 ; Sydney, £445 ; Wellington, EI, 134. Belgium—Ostend £41. 
Brazil—Rio Janeiro, £43 (including £25 telegraph material). Canada— 
Halifax, £47. Ceylon— Colombo, £130. Germany Hamburg, £105. Holland 
Amsterdam, £119 ; Flushing, £55 (shipe' telegrapbs) ; Rotterdam £130 
(telegraph material). Hong Kong, £150. India—Bombay, £850; Cal. 
cutta, 2916 (including £555 telegraph wire). Japan — Vokohama, £525. 
Rusna—St. Petersburg, £390 (telegraph material). Spain — Vigo, £750 
(telegraph apparatus). Straits Settlements — Singapore, £11. L. S. 4.— New 
York, £7. Zanzibar, £60 (telegraph material). Total £14,838, against 
£10,795 in the corresponding week last year (Oct 16 to 22). | 


BOOKS RECEIVED. 


1 8 of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 6 per cent. for abroad, or for foreign books.) 
The Potash Salts.” Ву Dr. L. A. Groth. 
bard Press.) 78. 6d. 


“ Elementary Plane and Solid Mensuration.” 
Edwards. (London: Edward Arnold.) 33s. 6d. 

* Proceedings of the Royal Society." No. 467. Vol. LXXI. 
(London: Harrison & Sons.) 18, 6d. 

“Transactions of the American Institute of Electrical Engineers." 
J vu and July, 1902. Vol XIX. No. 6. (New York: The Insti- 
tute). 50c. 


“ ишо Devices for Gas and Petrol Motors,” by S. R. Bottone. 
(London: Gailbert Pitman.) 9з. 64. 

“ Die Darstellung дев Chroms und seiner Verbindungen mit Hilfe 
des elektrischen Stromes," by Dr. Max Ls Blanc. Vol. III. Mono- 
ep ег über angewandte Elektrochemie Series, (Halle-a-S : 
Wilhelm Knapp). 6m. 


(London : The Lom- 
By R. W. K. 


PATENT RECORD. 
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The following List of Applications for Patents and Specifications published 
has been complied for this Journal by Masses. MEWBURN, ELLIS AND PRYORB, 
Chartered, Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nots.—The undermentioned Applications are not open to public inspection 
unlil after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 


September 22, 1902. 
20,616. B. J. Lamme. Dynamo-electric machines, (Date applied for 
Sept. 24, 1901, date of application in United States.)* 
20,624. E. GASKELL and A. J. Hepacock. Alternating current generators. 
20,645. Sıemens Bros. & Co. Regulating consumption of current by 
electromotors. (Siemens and Halske A.G., Germany.) 
20,647. Sremens Bros. & Co. Construction of electrical transformers, 
choking coils and the like. (Siemens and Halske A.G., Germany.) 
22,648. А. GoLDWoRN and A. Horowitz. Telephonic iastallations with 
branch stations communicating by common line wire with a 
central exchange. 
20,651, pe 1 кр Purifying liquids by electrolysis. (C. F. Warner, 
20,656. G. L. Аррамввоокк and L. Rosinson & Co, Switches and con- 
nections for testing electric current circuits. 
20,657. E.CasPBR. Recovery of copper from solutions. (B. Comba, Italy.) 
20,665. A. M. Martin and J. J. Kay. Liverpool Emergency brakes. 
20,680 and 20,681. J. HrLARD. Apparatus for electrically indicating the 
existence of foul ordangerous gases in mines and testing such gases. 
20,682 and 20,685. W. L. Wisk. Printing telegraphs. (C. L. Bucking- 
ham, U.S.)* 
20,684. W. L. Wiss. Perforating machines for preparing telegraphic 
messages for automatic transmitters. (C. L. Buckingham, U.S.)* 
September 25, 1902. 
20,700. W. Trams, Reigate. Electric fire alarm. 
20,755. О. Imray. Electrical controlling apparatus for electrical motors. 
(Sprague Electric Co., U.S.)* 
20,156. E. BARDAC and P. A. Martin. Protecting hood for telephone 
receivers, preventing the spread of contagious diseases. 
September 24, 1902. 
20,712. A. 2308, Jun, Sutton Coldfield. Electrical ignition for motor 
vehicles, 
20,794. T. TURNER. А “wire finder“ for electric tramways. 
20,803. G. E. Carr. Newcastle-on-Tyne. Terminals. 
20,805. H. J. Dawes. Prepayment telephones, &c. 
20,865. A. van Ноотрохк, Attaching electric sconces to walls, ceilings 
and other places. 
September 25, 1902. 
20,866. B. THOMAS and E. Tuomas. Manchester. 
circuit breakers, 
20,871. M. SUTHERLAND and E. MARCUSON. Storage batteri 28. 
20,886. E. PALMER. Glasgow. Automatic life-guard for electric cara. 
20,887. R. J. SHEEHY. Manchester. Electric railways and signalling 
m apparatus therefor.* 
20,925. A. HUBER, jun. Adjusting height of electric lamps.“ 
20,951. R. F. S. VENNER. Automatic electric fire alarms and generally 
applicable to heat-operated signalling and controlling devices. 
September 26, 1902. 
20,959. T. QuARTERMAINE and Н. Конт. Derbyshire. Incandescent 
lamps. 
20,910. J. ATKINSON. Marple. Dynamo-electric machines. 
20,970. Н. KERKMAN, jun. Glasgow. Insulator.* 
21,005. W. B. Harpy. Treatment of liquids by electrolysie. 
21,019, L. WiLsoN. Controlling and operating submarine or other vessels 
or torpedoes by electricity.* 
21 021, G. J. Arkins, Electrodes, 


Time limit device for 
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September 27, 1902. 
21,057. J. W. McDonatp. Glasgow Mechanical telegraph transmitter. 
(Date applied for, Jan. 27, 1902, date of application in U.S.)* 
21,047. H. SurcLIFFE. Manchester. Cable drums. 
21,051. R. H. Joxzs. Colwyn Bay. Automatic instantaneous switch. 
21,075, 21,076 and 21,077. W. H. К. Bowrey. Flexible metallic tubing for 
armouring conductors, 
21,090. J. GLI. Perforators for automatic telegraph transmitters. 


September 29, 1902. | 
21,185. L. Е. D. Mots. Automatically-operating telephone exchanges. 
21,201. M. A. ADAMS. Accumulator plates. (L. Englemann, Germany.) 
21,202. J. Н. Sr. Н. MawDpsLEv. Dynamo-electric machines. 


September 30, 1902. 
21,213. W. PATTERSON and C. Darrin. Manchester. Electric miners’ 
lampa. 
21,217. A. NoRMANTON and F. J. McE troy. 
awitches. 
21,222. A. Forp-Lioyo. Brighton. Switches. 
. С. Н. Orrorp and Т. H. Marss. Automatic switches. 
. E. Zar. Secret electrical interrupter. 
. Т. W. LowD EN. Incandescent lamps. 
. J. C. Kay and J. G. Kay. Liverpool. Ships’ engine telegraphs. 
. T. CHALMERS. Manchester. Lamp-holders. 


October 1, 1902. 
. J. HzALEY. Warrington. Machine for insulating wires. 
. JANDUS АВС LAMP AND ELECTRIC Co. and А. D. Jones. Arc lamps. 
. W. H. Pick (Collins & Co.). Suspension-lamp fittings. 
375. Liverpool. Laying insulated cables. 
21,588. G. C. TnickER and W. M. Mog DRY. Electricity meters. 
21,589. H. J. Happawn. Electric gas lightere. (Cie. Belge pour la Fabri- 
cation dea Compteurs et Matériels Gaz, Eau, Electricité, Belgium.) “ 


October 2, 1902. 
21,431. Т. W. BARBER. Conduits for electric traction. 
21,153. T. W. Ноилск. Electric capstans.* 
21,462. L. H. WALTER and J. A. Емо. Detection of electrical oscilla- 


Manchester. Regulating 


tions. 
21,470 and 21, 471. J. A. CARRUTHERS. Electric clocks.* 
21,475. F. G. CRgED. Perforating tape for automatic transmission. 
October 3, 1902. 
21,488. W. H. Cook, T. Cook and W. E. PARTINGTON. 
Trolley heads. 
21,490. Е. В:ррг and J. CeowLey. Birmingham. Wireless telegraphy. 
21,515. A.S. Ricamonp. Colchester. Water-tight device for junction boxes. 
21,526. А. PizzALD aud A. С. Grirri. Electric fire alarm. 


Manchester. 


21,556. P. J. S. Tippemann. Lamp-holders. 
21,565. M. J. GREENEY. Insulated rail joints.“ 
October 4, 1902. 


21,604. A. M. C. JoANNIDI and C. Неѕғовр. 
lamp-holder and shade carrier. 

21,616. W. Hopason.  Newcastle-on-Tyne. 
wound brush dynamos. 

21,628. K. St. С. Kiakg and Е. CHURCHILL, 
friction clutch. 

21,629, E. A, M. BINDLOSS Armatures. 

21,608 Ѕікмемз Bros. & Co., F. LvpALL and A. M. DOKE. 
electromotors on electric cars. 


Manchester. Сога grip 
Commutators for series- 


Romford. Electromagnetic 
Control of 


SPECIFICATIONS PUBLISHED. 
Norz.— All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
11,548. Lonag and MurRHEAD. Syntonic space telegraphy. 
17,489. HoBART. Armature windings. 
17,658. SALDANA. Electric meters. 
18,093. ps THIBRSANT (La Soc. Radiguet et Massiot). Electric gas lighters. 
18,256, CoLLETAS. Batteries. (Date applied for, Feb. 12, 1901.) 
18,258. Denison, GRAHAM and DRARLOVE. Combined electric logs and 


speed recorders. 

. B.T.-H. Co. (Case). Motor-control systems. 

18,502. FRoMENT. Arc lamps. (Date applied for, Feb. 16, 1901.) 

. Busa and Mepway. Push-button electric lift. 

ConraDY. Electric clocks. 

. De Ferranti. Switches. 

. B.T..H. Co. (Fish). Arc lamps. 

. Von WELsBacH. Manufacture of carbon anodes. 

. THOMPSON. Actuating telephone exchange indicators. 

. CHAPMAN, Conduit track construction. 

19,878. HaTFIELD. Electricity meters. 

. DRAKE and GonHaM. Trueing commutators of dynamos. 

. Ross Supporting standard and trolley arm schemes. 

. O'GonMaAN. Electric cables. 

. Оғғовр and Jevons. Electric time switches. 

. DANILEVSEY, Electric heaters. 

. MILLER. Waterproof cover for lamp-bolders. 

. HERTSLRT, Morris and KNorr. Electrical apparatus for registering 
the discharge of liquids by pumps. 

. Hopkins. Terminals of lamp sockets. 

. S. J. AND E. FgzLLows (LTD.) and ConkER. Tools for use in pro- 
ducing sheet metal cases for electricity meters. 

. Dewar. Automatic guards for electric cars. 

. SANKEY. Insulating composition. 

. EcksTEIN and Panter, Shunts for electric measuring instrumente. 

Brooks, Conduits for laying cables. 

25,076. GazRTNEB, Insulators for high-potential currents. 


new Government have had full power of administration. 


25,265. B.T-H. Co. (Fish). Aro lam 
. B.T-H. Co. (Lemp). Control of electric automobiles. 
. Crompron & Co., CRoMPTON, Hopason and Ewart. Search-lights, 
. ZIEGENBERG. Recording apparatus for electrical currents. 
. ABREY. Plastic compositions for insulating. 
. Е. К. Моврит (Administratrix of the late W. J. Murphy), 
coupling. 
. OPPERMANN. Secondary batteries. , 
. Hatt. Attaching terminals. 
. WETTER (Continentale Gesellschaft für Eiektrische Unternehmun 
en) Suspended railway vehicles. 
NGUIN and Maerin. Electric ignition for engines. 
. LAKE (Dulait, Rosenfeld and Zelenay). Electro-dynamic traction. 
. B.T.-H. Co. (Potter). Motor control systems. 
. De Kanno. Controlling apparatus for electric trains. 
. HeyL-Dıa. Insulating gloves. 
. HoPFBLT. Carbide electrodes for arc lamps. 


1902. 


1,690. Berst. Punching registers for fire alarme and telegraphic systems. 
5,622. Kippers. Cleaning and polishing electrical collectors. 
4,091. HEANY. Arc lamps. 
5,5188. Cervera (Baviera). Switches for wireless telegraphy. 
claimed, March 6, 1902.) 
7,150. B.T.-H. Co. (Lundskog). Forming coils for electric apparatus. 
7,151. B.T.-H. Co. (Fish). Are lamps aud induction coils. 
8,238. STAssANO. Electrical smelting and refining. 
8,589. Товвк. Electric clock-winding mechanism. 
10,083. HADDAN (“ Pryisolith Isolating Material Mfg. Co.). Producing 
insulating bodies. 
11,044. GiRDLESTONE and THORKELIN. Arc lamps. 
11,075. B.T.-H. Co. (Hewlett). Switches. 
11,078. B.T.-H. Co. (Fish). Arc lamps. 
11,499. Margs (Fuller). Electric low-water alarms for boilers, 
11,509. THompson (Akkumulatorenani Elektricitäts- Werke А.С. vora. 
W. А. Boese & Co.). Production of electrodes. 
12,772. Sıemens Bros. & Co. (Siemens and Halske A. G.). 
apparatus for electromotors. 
14,205. Brasier. Electrical sparking devices for explosion engines. (Date 
applied for Feb. 11, 1902.) 
14,228. ScHvsTER and Ast. Electromagnetic friction clutches. 
14,542. Млскехл (C. К. Mfg. Co.). Electric couplings. 


Electric 


(Date 


Liquid starting 


COMPANIES’ MEETINGS AND REPORTS. 


Cuba Submarine Telegraph Co (Ltd.). 


The sixty-second ordinary general meeting was held on Wednesday, 
Mr. CHARLES W. PARISH presiding. 

The SECRETARY (Mr. James S»ott) read the notice calling the meeting, 
and also the auditors' certificate. 

The CHAIRMAN then said : The key of our position is naturelly the 
amount we include in our revenue account as the traffic receipts, and 
these figure during last half-year at £12,784, as compared with £9 981 
during the same period of 1901, an increase of £2,803; but if you 
examine the comparative statement of traffic you will notice that 
£1,662 of this increase was earned їп the month of May, when 
the terrible disastera befel the islands of Martinique and St. Vincent from 
the volcanic eruptions which caused such a sad loss of life and property. 
As was to be expected, the Press messages were unusually large, and hence 
the increased earnings. The next item of our receipts із £1,892, interest and 
dividends on our inveatments and deposits, which is rather less than what 
we received last year, but taking the items together we earned £14,682 
this year, against £12,007 in 1901, or ао increase of 22,675. The expenses 
have been £5,788 thia half-year, as compared with £5,519 in the same 
period of 1901. Taking this difference into account, we have earned 
£8,894 net profit, as against £6,488 in 1901. From our profits we have 
placed £2,752 to reserve account, the preference dividend of 10 per cent. 
requires £5,000, and we recommend a dividend on the ordinary shares at 
the rate of 4 per cent. per annum, free of income tax. We shall then 
carry forward £4,532 to this half-year, as compared with £4,590 brought 
forward on January 1. When I last addressed you, I mentioned that we 
calculated the cost of repairing the Cape Cruz and Santiago cable would 
“not fall far short of £6,000 to £7,000,” and when the accounts 
were made out we found the actual sum to be £5,752, which amount 
has been met out of our reserve fund, and I am glad that we bave been 
able to replace £2,752 of it from the profits of the half-year, for it is of the 
greatest importance to keep up our reserve ав much as poasible, consider- 
ing that each year our cables grow older aud, as you are aware, the term 
of our concessions diminishes. Our reserve now stands at £129,000, 
as against £132,000 on June 30, 1901, the £3,000 having gone towards 
the cost of repairing the Cape Cruz cable. You will also notice 
that the sum of £8,174, which we are claiming from the United 
States Government for damages done to our cables during the 
Spanish-American war, is still unsettled. Our Foreign Office have 
again communicated with His Majesty's Ambassador at Washington on 
the matter, and we continue hoping that Congress will recognise our 
claim in a friendly manner, and that we shall in time receive a settlement, 
but I must say that the Board are much disappointed that we have not 
already received this money. On May 20 the American Government of Inter- 
vention handed over the island to the Republic of Cuba, and since then the 
Our legal repre- 
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sentative at Havana has been instructed to apply for the subsidy due on 
our coast cables since January, 1899, and we trust the amount will be 
shortly paid. As regards our lawsuit with the West India and Panama 
Co. the report gives you the satisfactory information that the House 
of Lords dismissed the appeal with costs, and confirmed the judgment of 
Mr. Justice Farwell in our favour. It has been a long and tiresome case, 
and I take this opportunity of complimenting and thanking our secretary, 
Mr. Scott, for the industrious and intelligent manner in which he collected 
a mase of evidence which had arisen from time to time since the founda- 
tion of our Company 30 years ago, and which largely assisted our legal 
advisers to form an accurate appreciation of the wording of the original 
contracts which led to the dbpute. We are adjusting with the West 
India and Panama Co. the accounts for the past four and a-half years 
on the basis of the judgment, and the next balf-yearly accounte will 
include the amount which we shall receive in settlement. I ought, perhaps, 
to refer to tbe very unfortunate state of the sugar industry, which bas 
caused great depression in the island of Cube. Business there has been 
very bad, but there are some signs of an improvement, and if the United 
States will relieve the situation, as is expected, by a reduction of the 
import duty on the cane sugar grown in Cube, there should, before long, 
be a revival of business which will, we hope, increase the traffics of 
our lines. I now move the adoption of the report and accounts. 

Mr. GEORGE KEITH seconded the motion. 

Mr. MOUNTCASTLE: I suggest we should invest our reserve at a 
better rate of interest than 3 per cent. It is very important, with the 
concessions running out and our not doing very well, that we should have 
s^ much interest as possible. I should like to hear your opinion of the 
future of the Company. We used to have a dividend of 8 per cent., and 
now it is 4 per cent. | 

Mr. ARONSON : I see you still go on adding to the reserve fund. We 
have over £100,000 as reserve and the whole capital of the Company is 
only £220,000, so I think that the reserve is quite sufficient at its present 


e The CHAIRMAN : As we look down our list of investments, we recognise 
that we might, perhaps, have done better by investing in а more speculative 
mapner, but I do not think the Board would have felt justified in doing so ; 
but we have felt that our first duty is to keep the reserve as safe as possible, 
and of course we are not to blame for the unexpected fall in Consols. 
Then, as to the future of the Company. When we receive our subsidy 
from the Government of the island of Cuba—which is a matter of about 
£2,000 а year—I hope we may be able to show somewhat better results ; 
but of course our concessions are coming to an end. They were for 40 
years, and more than 30 years of that time has now gone by, and I should 
add that one of the companies with whom we work has not such a long 
period to run. We have seen how much of our income has been taken 
away by the competition of the Halifax and Bermuda and the Bermuda 
and Jamaica cables, and also by the French company. We cannot foresee 
what competition will do for us in the future, but I think we may fairly 
гау that we have had exceptionally good years owing to revolutions and 
tbe Spanish- American War, and we cannot expect that, those times will be 
repeated under the present conditions. In view, therefore, of the short 
time that our concessions have to run I cannot give any hope that the 
Board will alter the policy which they have so long followed, which is to 
pay moderate dividends and strengthen the Company by building up the 
reserve. 

Resolutions approving the dividends and re-electing the retiring director 
(Mr. А. G. Low) and the retiring auditors were passed, and a vote of thanks 
to the chairman and directors terminated the proceedings. 


BATH ELECTRIC TRAMWAYS (LTD.)J—At the statutory meeting on 
Tuesday, the chairman (Sir Vincent Caillard) said they had been slightly 
delayed in making a start with the work of construction, but everything 
wes now practically ready. They could have begun laying the permanent 
way, pending the delivery of the steel rails, but that would have been 
inconvenient. Negotiations for the acquisition of a site for a power station 
were nearly completed, and they hoped to begin work there at an early 
date. Additional capital would be required, and it was possible, as the 
public did not to any great extent respond to the invitation to apply for 
shares, that, more debentures might be issued than was at first contem- 
plated. They hoped to do tbe whole business by means of the Bath Electric 
Tramways, and therefore:the debentures issued would be those of that 
company and not of the Light Railway Co. 


е 


CAPE ASBESTOS CO. (LTD.) —At the meeting on Monday the chairman 
(Mr. L. Breitmeyer) said the result of the year's working had been disap- 
pointing, and compared unfavourably with that of the previous year, when 
they made a profit of £3,600. In the year under review there had been а 
small loss of £28, owing to the war, the operations at the mines being stopped. 
The company's property was, in fact, practically abandoned, and he believed 
their man was fighting for his country. As they could not mine any 
blue crude asbestos, their valuable stock in Europe had been gradually 
worked out, and, in order to keep their factory in Italy in working order, 
they had to undertake the manufacture of white asbestos, which was a 
new article, and which was a new departure in their business, In the 
white asbestos trade they had to face very keen competition, and to do 
business they had to take very small profits. Everything had been done 
to ensure the strictest economy, and during the year the expenses were 
about £2,300 lees than those of the previous year. Their claim against the 
Government for looted property, amounting to £1,535, had been cut down 
to £475. 

CRYSTAL PALACE CO.—At the meeting yesterday (Thursday) the 
chairman (Mr. E. Schenk) said the time had come when it was their 


duty by every means in their power to direct public attention to the absence 
of those 1 tramway facilities which would certainly have existed years 


ago in any other city than London. The company working the Croydon 
electric tramways had obtained Parliamentry sanction for an extension of 
their system almost to the entrance of the Palace at Anerley-hili. Valu- 
able as that connection was, those which must in the near future be made 
on the London side with the various South London tramway routes would 
be more important in the volume of traffic which they would bring to the 
Р 


EDMUNDSON'S ELECTRICITY CORPORATION (LTD.)—At an extra- 
ordinary meeting last week resolutions were passed increasing the capital 
to £600,000 by the creation of 40,000 new shares of £5 each in preference 
or ordinary shares as the directors may see fit, subject to the condition 
that the aggregate amount in nominal value of preference sbares shall, for 
the time being, never exceed the aggregate amount in nominal value of the 
ordinary sbares issued. The chairman (Mr. F. E. Gripper) said that their 
principe] business was really that of an electric supply company, and they 
now had 20 central stations working in which they had а controlling 
interest. Additions had to be made from time to time to the generating 
machinery, as well as extensions to the mains, in order to meet the grow- 
ing demands of customers. It was to provide for such extensions that 
further money was wanted, and it would be profitably employed in carrying 
out such work. | 

MONTE VIDEO TELEPHONE OO. (LTD.)—The directors’ report for the 
year ended July 51, shows а net profit of £11,142. Os. 7d., after providing 
for all working expenses in Monte Video and London. To this amount is 
added £1,063. 15e. 3d. brought forward, leaving an available balance of 
£12,205. 15s. 10d. From this sum the directors propose to transfer £5,000 
to reserve, and recommend payment of the 5 per cent. preference dividend, a 
dividend at the rate of 24 per cent. per annum on the ordinary shares, 
£1,064. дв. 10d. being carried forward. There has been an increase in the 
Meghan of subscribers, with a proportionate increase in the receipts for 

e year. 


NORWICH ELECTRIC TRAMWAYS CO.—At the meeting on Monday, the 
report showed gross earnings for the 11 months ended June of 
£29,897. 12s. 7d., and working expenses £21,571. 198. 9d., leaving gross 
profit £8,525. 12s. 10d. After adding amount from last year 
(2704. 1a. 5d.) and interest on loans (£48. 19s. 11d.) there was a total of 
£9,278. 14e. 2d. Deducting £2,640 (4 per cent. interest on outstanding 
mortgage debentures to June 30) there remained a profit of £6,638. 14s. 2d. 
The directors recommended a dividend of 2 per cent. for the 11 months, 
abeorbing £4,840, proposed to place £974. 10s. 9d. to reserve, and to carry 
forward £824. дв. 5d. The unsatisfactory earnings were attributed to un- 
favourable weather and to bad trade and financial depression. The groes 
receipts were lower by £2,516. 13s. 11d. than for the same period last year, 
and the working expenses higher by £966.188.4d. The average cost per car- 
mile, which was last year 5°914., had been reduced to 5'bld. The average 
receipts per car-mile were 7°714., the number of car-miles run 950,678, and 
the number of passengers carried 6,585,591. The report was adopted. 


WESTERN TELEGRAPH OO. (LTD.) — The report of the directors for the 
balf-year to June 50, states that the revenue amounted to £212,259. Oe. 8d. 
and the working expenses to £82,468. 3s. 6d. After providing £12,677. 48. 
for debenture interest and sinking fund, and £4,119. 16s. 6d. for income 
tax, there remains £113,993. 16s. 8d., to which is added 46, 581. 1s. 6d. 
brought forward, making £119,524. 18s. 2d. The quarterly interim 
dividend paid required £31,189. 10s. £350,000 has been transferred to 
general reserve and £2,000 to maintenance ships’ reserve. The directors 
now recommend a final dividend of дв. per share, making, with interims, 
6 per cent. for the year, and also the payment of a bonus of 2s. per share 
(both tax free), amounting together to £51,982. 10s., leaving £4,552. 18e. 2d. 
to be carried forward. The dividend and bonus are payable Oct. 30. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &с. 


NEW OOMPANIBS. 

ACCUMULATOR AND MOTOR CONSTRUCTOR OO. (LTD).— Reg. Oct. 17, 
capital £1,C00 in £1 shares, to carry on business of electricians, engineers, 
manufacturers of and dealers in motors and accumulators, suppliers of 
electricity, &c. The first directors are Е. Godelmann and J. К. Mackay. 
Reg. office: 282, High Holborn, W.C. 


BURMAH ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)—Reg. 
Oct. 11, capital £200,000 in £5 shares, to construct, equip and work tram- 
ways, light railways, &c., to generate, supply, utilise and distribute 
electric or other power, &c. The first directors are E. C. Morgan, C. B. 
Pritchard, F. C. Kennedy, D. C. Ellis and Н. R. Kindersley. Кед. office : 
Worcester House, Walbrook, E.C. 


ELECTRIC TRACTION INSURANCE ASSOCIATION (LTD.)—Reg. Oct. 17, 
with 100 members, each liable for #1 in event of winding up, to insure on 
mutual principle against claims, losses and damages in respect of accidents 
caused by electric tramcars or tramways in which members of the company 
are interested, and to carry on (ав а separate business) insurance on mutual 
principle against claims and losses arising under common law or under the 
Employers' Liability Act, 1880, the Workmen's Compensation Act, 1897, 
or other acta in respect of fatal or other accidents to persons employed iu 
connection with electric tram ways. The subscribers аге P. G. Н. Carvill, 
Н. I. Jeafferson, W. Higgins, J. F. Albright, C. G. Hentsch, G. T. Brodrick, 
and А. W. Johanning. 
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ELECTROMOBILE 00. (LTD.)—Reg. Oct. 17, capital £50,000 in £ 
shares (5,000 def.), to manufacture, buy, bire, sell and dealin motor cars and 
motor carriages and tbeir components, to carry on the business of auto- 
mobile store and garage keepers, suppliers of electricity, &c , and to adopt 
agreements with the British Electromobile Co. (Ltd.), the Gloucester Rail- 
way Carriage and Wagon Co. (Ltd.), Greenwood acd Batley (Ltd.), T. G. 
Chambers and T. Н. Weguelin and E. Schenk. The subecribers are T. Н. 
Weguelin, E. Schenk and T. G. Chambers, engineer (each with 250 shares), 
G. Wilson, L. Bulliel, H. Carr and A. Smith (with one share each). The 
minimum cash tubscription 10,000 ordinary shares. The first directors 
are Т. Н. Weguelin, E. Schenk and T. G. Chamhers (managing). Reg. 
office: 4, Bloomsbury-place, London, W.C. N 


SIEMENS ELECTRIC APPLIANCES (LTD.) — Reg. Oct. 15, capital £25,000 
in £100 shares, to carry on the business of manufacturers of and dealers 
in electrical fittiogs, apparatus, machinery, tools, &c., also as electricians, 
engineers, manufacturers, contractors, suppliers of electricity, manu- 
facturers of cables, wires, accumulators, lamps, fittings and accessories, &c. 
The subscribers are G. Von Chauvin, telegraph engineer, F. A. Spiecker, 
merchant, J. J. Easton, telegraph engineer, A. Sabine, А. M. Hicks, A. 
Straube, telegraph engineer, A. Siemens and T. Lawrence. The first 
directors are G. Von Chauvin (chairman), Е. A. Spiecker, Dr. W. Howe and 


J. J. Easton. 
LIENS, &c, REGISTERED. 


BASTIAN METER OO. (LTD.)— Issue on Oct. 5 of £500 debentures (10 of 
£50 each), part of series created by resolutions of April 22, May 23 and 
June 10, 1901, to secure £6,000. Property charged: Company s works 
and buildings, and all other assets, present and future, including uncalled 
capital. Date of trust deed, Dec. 30,1901. Trustees: H. A. Saunders 
апа D. J. Cowles. Total amount previously issued of same series £4,050. 


ELECTRIO LIGHTING BOARDS (LTD.)—Iesue on Sept. 50 of £200 deven- 
tures, part of series created June 5, 1902, to secure £20,000, constituting 
first and floating charge on entire undertaking and property, present and 
future, including uncalled capital. Trustee: Gen. S. J. Nicholson. Total 
amount previously issued of same ғегіев £19,000. 


ELECTRIC OZONE SYNDICATE (LTD.) — Issue on Sept. 20 of 2600 deben- 
tures апа on Oct. 7 of £200 debentures, part of series created Oct. 16, 
1901, to secure £6,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trust deed. Total 
amount previously issued £4,600. 

METROPOLITAN ELEOTRIC SUPPLY CO. (LTD.) A mortgage dated 
Sept. 5, 1902, to secure an unspecified amount, reg. Sept. 11, and then 
stamped to cover £25,000, was stamped on Oct. 10 to cover £25,000 
additional, making £50,000 in all. Property charged : Entire undertaking 
and property, present and future, including uncalled capital. Pereons 
entitled to charge : London Joint Stock Bank. 

STOTHERT AND PITT (LTD.) —Lien reg. Oct. 11, for £235,900 deben- 
tures, part of £25,000 authorised; no trustees ; charged on undertaking 
and all property, including uncalled capital. 

THUNDERBOLT PATENT GOVERNOR CO. (LTD.)—Lien reg. Oct. 11, for 
unspecified amount, instrument beiog stamped to cover £2,000 to Barclay 
& Co., charged on uncalled capital. 


WOKING ELECTRIC SUPPLY CO. (LTD.)— Issue Sept. 24 of £500 deben- 
tures (10 of £50 each), part of series created Nov. 2, 1899, to secure 
£25,000, charged on entire undertaking and property, present and future, 
including uncalled capital. The company may not create any mortgage or 
charge in priority to the debentures. No trustees. To al &mount 
previously issued of same series £18,150. 


CITY NOTES. 


rss — 


MEMORANDA.—Bank га{е 4 per cent. (since Oct. 2, 1902). Price of silver 
25% d. рег oz. (Oct. 25). Consols (2$ per cent.) 951 —931 for money, 
95 2; - 9577 for account; 24 per cent. 951—924 (Oct. 25). Consols Pay 
day, Nov. 5; Stocks and Shares Continuation Days. Oct 28 and Nov. 11 ; 
Ticket Daye, Oct. 29 and Nov.12; Pay Days, Oct. 50 and Nov. 15 ; Mining 
Share Carry-over Days, Oct. 27 and Nov. 10. 


BRITISH ELECTRIC TRACTION CO. (LTD.) —Mr. C. S. Drummond has 
resigned his seat at the board. 


BRITISH INSULATED AND H&LSBY CABLES (LTD.)—This company has 
opened a transfer office at 18, Scottish Equitable Chambers, 19, Castie- 
atreet, Liverpool. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—Mr. Emile Garcke 
has been elected chairman of the board of directors of thia company. 


CONGO FREE ВТАТЕ.—А company, entitled the Cie. du Chemin de Fer du 
Ka'ange, has been promoted at Lukonzolwa, in the Independent Congo 
Free State, for constructing a railway between the Katanga frontier of the 
Congo State with a station on the Lualaba, and also to build and work 
other railway or tramway lines for which the Congo Government might 
grant concessions. The capital is 1,000,000f. 

ELECTROLYTIC ALKALI CO. (LTD.)— The report for the year ended 
Aug. 51 states that the profit was £6,420, whicb, with £1,241 brought 
forward, made a disposable balance of £7,662. 7 per cent. is declared on the 
preference shares (representing over 14 per cent. on old cumulative prefer- 
ence which bave hitherto received no dividend, and rank from November, 
1899, and £1,241 is carried forward. 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER CO. (LTD.)—The 
shareholders of this company (in liquidation) are being offered a pre- 


* 


ККУ 5 in the debenture stock of the Manx Electric Railway 
ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)— The directors have 
declared an interim dividend of 23 per cent. (tax free). 


BOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.)—During the 
first nine months of the current year the company sold 645,000 unita, 
against 555,000 in the correspondiog period last year. The groes revenue 
was £15,156, compared with £11,037, the cost per unit being reduced 
about 25 per cent. 

STOCK EXOGANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint а special settling day in and to grant а 
quotation to the further iesue of £250,000 44 per cent. mortgage deben- 
ture stock of the British Insulated Wire Co. (Lied.), £200,000 44 per cent. 
first mortgage debenture stock of the British Thomson- Houston Co. ( Ltd.), 
and £50,000 44 per cent. first debenture stock of the Bromley (Kent) Electric 
Light and Power Co. ( Ltd.) 

VERBAND DER ELECTROTECHNISCHEN INSTALLATIONSFIRMEN IN 
DEUTSCHLAND.—This is the name of a new society just formed at 
Frankfort to look after the interests of installation contractors. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


AGGREGATE. 
Line. Week | a Ine. | 
ended or Dec. ; 

| B | (a Noot Amount. es. oF 

| £ & | £ £ 
Aberdeen Corporation. . Oct. 11 875 + 196 19 21,550 + 5,139 
"d Corporation ...... „ 18 2 | aes | 22, 38,255 

irningham Tramways| , 18 | 5,229 + 395, 15 75695 7 2,595 
*Blackburn Corporation. Е 8 „ 
Black pool Corporation... , 16 501 + 18 29 34, 771 age 
Blackpool and Fleetwood , 18 | 306 - 6 16 15,861 - 308 
Bolton Corporation „ 19 1.572 58 29 47,617 + 2,967 
BournemouthCorporatn|  ... | 25 pa 90 d 5a 
Bradford Corporation... „ 19 5,365 |+2,176 29 ! 98,818 +66,200 
Brighton Corporation ...| , 19, 802| .. i 47 35,797 .. 
Brisbane Tramways..... Sept. à 2295|+ 459 10 25845 4 6,378 
Bristol Trams & Carriage Oct. 17 | 4,805'+ 765 21 75,614 +15,724 
Buenos Ayres & Belgrano] Sept.21 | 2,972 + 131 12 34,091 + 1,673 
Burnley Corporation ...| Oct. 18 718+ 621 3! 2143 + 1,829 
Calcutta Tramways Со...) „ 18 |®26.726'+R2,753, 16 R428, 870 ＋ R92,701 
Cardiff Corporation C , ДЕ" 
Carlisle Tramways Co....| „„ 18 182 + 16 142 | 7,529 + 511 
Central London Railway} , 18 6, 971 + 645 16 102,667 + 8,906 
Chatham & Dist. Lt. Ry&| „„ 16 631 | . T7 9,439 
City & South London Ry. „ 19 3,273 11,202 16 | 45,899 7 15,527 
Cork Elec. Tramways Co. „ 16 682'+ 228 $41 | 24,853 |+ 5,128 
Devonport & Dist. Trams , 10, 408 + 176 404 17,680 |+ 892 
Doncaster Corporation.. ys бек uc isl "T s 
Dover Corporation ...... „ 18| 204 — 14 29 7143|- 213 
Dublin & Lucan Railway} „ 19 109 + 6 16| 2,115 |+ 13 
Dublin Southern Dist....| , 17 856+ 54 {16 62109) + 1.256 
Dublin United ............ „ 17 | 4,094 ＋ 549 116 63, 169 
Dudley Stourbridge .. „ 10 748!+ 76 403 30,790 |+ 5,835 
*Dundee Corporation. „ 15 177 | 819 | 15,876 
Eset Ham Council ..[| " 18 492 f 115)17| 9029 + 1,576 
Gateshead & Dist. Trams „, 10 872|+ 249 404! 30,398 |+ 5,551 
Glasgow Corporation . „ 18 12,691 — 967 20 304, 115 — 9,199 
Gravesend—Northfleet | „ 10 211 .. | 10 2205! .. 
Greenock & Port Glasgow. „„ 10 502/+ 214, 404 20,660 (+12418 
Hartlepool Tramways .. | „ 10 218!— 25 404 10,516 7 1,119 
Hull Corporation ......... „ 18 2,495 + 284 29 | 52,245 |+ 2,154 
Isle of Thanet Co.. „ 18] 428|- 20 16 | 20,709 |-- 19,019 
Kidderminster & Dist... „„ 10 120'+ 10, 403 5,165 |t 31 
Leeds Corporation ...... „ 18 5,064 + 948 29 155,516 |-- 25,786 
*Liverpool Corporation...) „ 11 | 9873|-4- 615 41 400,091 |--31,157 
Liverpool Overhead Rly.| „ 19 | 1,520/+ 59,116 25,300 — 1,146 
Manchester Corporation| ,, 18 | 5,509 |+ 5,070| 70 218,302 |  ... 
Merthyr..... —.—.—.—..| „ 10 195 — 50| 404| 8,270 |- 1,516 
Middleton. „ 10 237| .. 284, 8,859 iex 
Newcastle-on-Tyne Corp „ 18 | 5112, .. -— sve . 
Oldham, Ashton & Hyde. „ 10 555|+ 65 404 21,719 |+ 1,116 
Perth (W. A.) Elec. Trams „ 17 992|+ 127/141 | 43,437 |+ 7,512 
Poole & Dist. .. .. .. , 10 242|- 3} 404| 10,742 |- 138 
* Portsmouth Oorporation| ,, 18 | 1418|4 507 ... ee ae 
Potteries ..... m | „ 10 1,6026|* 195| 404 60,037 |+ 2,715 
Rothesay .................. „ 10 671+ 30| 74 1,55 + 479 
Salford Corporation. ,, 20 2,914 1,076 29 | 77,465 '  ... 
“Sheffield Corporation ..| „ 19 | 4,118|+ 390| 16 | 68,287 712,798 
Southampton Corp. , 16' 991|+ 98| ... " A 
Southend Corporation. , 15 | 217/+ 18| 28 | 8,987 ... 
*Jouthport Tramways .. , 10 251|+  66| 404 10,684 + 3,755 
8. Staffordshire Trams. „ 10 733|-  78| 404| 31,045 — 804 
Sunderland Corporation. „ 19 ! 1,080 |+ ri UE 
Tunto рашат) „ 10 de 19 40% 27% 201 
unton > >e е en QUE ame » ™ 1 4 , T 

Tynemouth & Dist, . , 10 298 ＋ 88| 404 12,422 |+ 1,581 
Weston-super-Mare....| „ 8 72 223 5,179 "n 


Wigan Corporation. 
Wolverhampton Distelot „ 10 


N oom 


302 |+ 178 404| 8,240 |+ 5,372 
with th ттевро od last 1 
1 Minus 8 days. ^1 Minus 1 ds pon Plus 2 days. q Plus 8 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


AMOUNT| LAST PREVIOUS Prico EATE PER BUSINESS DONE 
— ОР Divi- | МАМЕ, WEEK's STi Wednesday, |  OxwT, DIVIDEND DUH. DURING WEEK 
SHARE. | DEND. OoT. 1 2. | YIELDED. ENDING OOT. 22, 
ELECTRICITY SUPPLY. £s. d. | | Highest | Lowest 
100,000 1 — | Bl'ekh'th& Gr’nw’ch D'st'et RIO. L. 0rd. (ful y d в i E ec a 
100,000 | Stock ie Do. 43 1st Deb. Stock Prv. Certs, (red. & oom.) sd 105 148 105 м8 4 8 6 а= ud : 
4.560 8 * 1 Poole Elec. Supply Ord. ..... se» p i A ү ae : А : — T 25 
Oent. Cumulative ТҮТТҮ ҮТҮР ЫЙ 5 '4 +++ ] e 
470,000 | Stock 4% Do, nar Ont Debenture Stock (red.) 103 1—6 103 нб 4 5 4 m : 2 

20,000 4 Kensington Elec. Варріу Ога... ra sees 1 1 x 13 314 5 25 с,» 103 

20,000 * 8/8 Do. 7 per Cent. Preference e 1 103 8 5 1 | March and September ais 

35,000 5 86 | Oalcutta Elec. Supply Ord. (1 to 85,000) . 9 74 84 Tà 8$ 810 7 EM NE 

1^,000 Б ВА Do. (30,001 to 40, C ............. в.е 74 84 7 8 А cs 5A 

2250,00 Stock 4% | Central Electric Supply Co. 4% Guar, Deb. Stock., 105 108 1066 10) 814 2 ea 108 

60,000 5 %% | Charing Cross & Strand Elec, Sup. (1 to 50,000) 9 94 9 9j 5 5 3 | February and August 9% 9} 

20,000 5 ө, Do. (50, 001 to 70 000) — K „„ 8 8 TI рақ - 

70.000 M 3/3 Do. 4% per Cent. Preferenoe .................... 3 6 5 6 815 0 - = 59, 

40,000 5 Do. City Undertaking 43% Cum: Pret... 4i 51 4} 5 МА з Өй г 

2260, %% Stock 4% Do. 49% Deb. Stock Red.. 105 107 105 107 814 9 * a d 

44,436 6 1/6 Chelsea Elec. Supply Ord. (Nos.1- 14 ,000&20,501-50, 936) 6 [| 6 2 0 0 March 3 на = 

— — "s Do, Cent. Debenture › Btook (red.) EA | ш i 110 11 é 18 8 June and Ta Ke T 
of on Electric Lighting Ord. ...... — ebruary an e 10,5 10 
40,000 10 6/0 киз ^ч 6 per Cent. Oumulative Prof, ......... +. 12) 134 13 4 4 5 9 | January and Jul € ЛА 
£400,000 | Stock 5% „ Do. 6 per Cent. Debenture Stock (red.) zs San · 298 1:3 158 318 4 | June and DIM | son n 
4500,000 | Btock 4x Do, 449% 20а Deb. Stock Certs. (all pd.) .... 13 106 K4 107 453 x e: 
£0,000 10 County of London and Brush Prov. Ordinary ..| 8è 0 8h 9 443 | 83 Е 
3 1,000 10 6/0 6 per Oent. Oumulative Preference ..... | 114 194 11 12 416 0 March and l Beptember Pa 
4490,000| Stock nx De Deb. Stock (all pd.) (төй.) .....««. | JIL 114 110 113 408 | 113 111 
10,000 5 2 Folkestono city Bupply Oo. 88 — AC ЫШЫ NET: t 6 5 40 | EM |o NN 
£50,000 | Stock -" Do, 41% Debenture 8 ck (red.). . e». | 102 106 102 105 est ad - B e 

11,000 b 3/6 Hove Electric g Ordinary... ee „%%% %% „ ey Cee “xd 7 8 7 5 0 0 | oe eer ce 

11,000 i 5/0 Kensington and nighabrid Ordinary . — 10 11 10 11 4 10 11 eds Ж 

10,000 5 6 Oen:. lst Pre 61 63 4 811 | January and July .... A% e 

290,000 | Stock 4 Do: Deb, Stock (red.) 1110555 Stk. (red.) 101 104 101 10% 8 16 11 8 i iis 
$115,000| Stock B — Kngibg Co 4 & Notting Hill Oo.(J' 1805. yar 104 107 104 107 314 9 - — - 
#111000 H а eee London uppl Ordinary "—— %%% %% 11 21 13 24 vu eee 14 9 
19,840 5 2/6 Do, 6 per Cont, Preference .......... me 44 5 41 T 5'4 8 m E 
£280,000 | Steck 4% Do. 4 рег Оепі. Ist Mortgage Debentures....| 96 99 6 99 4 1 2 Mar., June, Zept., Dec. SE 
100,000 10 7/0 — Elec. о. Варріу Or . (1 to 85,000) ... ..| 184 16 15à 164 4 410 | April and October. 16 М; | 
£220,000 | Stock i Do, ob. Stock First el) ee. 110 115 110 115 315 1l June and December .. js m 
£150,000| Stock Do. pe Coni. Mort. Deb. took ( 99 102 £9 102 во? | 2 e 
10,852 те Notting Hill Electric Ordinary ә 13} 14 134 144 К NB oer cies e 25 
IM 160 4% Do. 4 per Cent. Ist Mert. G 101 104 101 104 317 1 3 d 
— 6 Oxford Elecuric Ordinary "ТТТ: ESI b 6 4 8 4 n eee 
£50,000 | Stock 4% Do. 49% Debenture Stock . 98 101 98 101 319 7 ^ : ре 
300,000 1 — Rand Electric .. senor ves edi) Piles: Hu 3 T H ма aa а да 
£135,000 | Steck ees River Plate Elect. Lt. & Traction 6% ist Mor.Deb. . 70 75 70 75 ҸЕ January and July е е; 
£100.100| 100 ах *Royal Electric Оо. of Montreal 447 1st xr pte, .| 101 108 161 108 4 7 5 | April and October...... d» 
40,000 И 5 тми Pall Mall Electric = 15 16 16 16 410 8 | February and August 155^, 1% 
20,000 5 3/6 рег Oent. Preference .............. e e 8 94 8i 833 8 4 y N 
8150,000 | Stock | 34% Do. E We er Cent.DebentureStock(red.) ....| 98  10l (8. 161 897 “© EN 
12,000 E kets Electric Supply Ordinary........ 1 21 1g 2 m € en 
gc Btock 4x XE cusa 4x Debentures зеет CEE HOH теше COON EH: 9949 80 90 80 $0 4 8 ll eee een 9 
E c Routh London Electric Sup рріу Ordinary.. SUE Gu 2} 3 23 81 € ES » р 
30,000 5 18 | Urban Electric Supply Ord. (£4 paid) ...... 31 43 31 44 E та су J 
80,000 Б 1/8 Do. 59% Cum. Pref. (£4 paid) .. 3 34 T 35 44 z | NT EN 
110,000 5 56 | Westminster Electric &npp!v Ordinary ш... 111 183 1; 18 OE | Миа and September 124 ‘an 
28,141 Б 1/3 Do. Брег Cent. Cum. Prei. . . e + 6} 6 е4 8 16 11 25 €i $es 
TELEGRAPHS. 
467,100 108 4X "African Direct Telegraph 4% Mort, Deb. (red,)..... 98 102 98 102 818 6 | January and J T - 
10 өөө Amazon Blea OMIM CORR. вв. OH) Ф® өр Oe FF 8) 43 33 44 ... Juno aad Decem | — — 
r 100 ses Do, Брет t. Debentures 00000. 00: oo ee” 70 80 70 80 LL s.. eee 
£1:8,840| Stoch 15/0 C ссн A A 50 48 51 515 6 | Feb, May, Aug., Nov. t0 ‘ae 
£8,105,580 | Btock | 80/9 CCT 92 91 6 2 е s: 1 (2 
£3,105,580 Btock 2/0 Deferred ТТА oO өтөт» bot 604 05. э» 7d ł 73 8 1 5 0 | t ' 7 id 
9.8, 888,800 $100 | $1 Sommarei Cable Capital Bock 160 170 : 414 v | Jan., Apr., July, Oct. |  .. E 
1,541,209 Боса 4 Do. Oent. Debenture Bios... 8 eee тар +; | 16 94 f6 £d oi vi ч 96 91k 
16,000 БА Ouba babes in Ordinary . . m oo өөө. 5j (à 54 64 613 4 | February and August 53 500 
6,000 10 10/0 Do. Preference 10 per ОШ; сіны 18 14 13 14 7 2 6 2 ji "E s 
13,000 а 2/0 | Direct Spanish Or ANE NEC 298 34 514 4 | April and October. на 
6,000 t 5/0 Do, 10 per Vent. Oumulative Preference 4-8 7 8 7 8 6 510 | е х: т 
£30,000 50 Do. & per Cent. Debentures s.s.s... ss q s 99% 103% 99% 1037 4 7 8 | January and July ...... Y " 

60,710 х 3 Direct United States Cable .... xc] 1 11 10 1t 518 2 | Jan., Apr., July, Oct. 173 Е: 

£96,200; 100 $ Direct West India Cable 4% Rg. Db. (within мов | 100 108 10 3 4 71) | June and December. 

00,000! Stock | 25/0 | Eastern Ordinary Ito 1,100) (red.) xd] 121 19 121 199 5 7 8 | Jan, Apr., July, Oct. 127 1213 
1,555,565 | Бок | 17/6 Do. I per Cent. Preference Stock. ... xd] S) $2 8) 02 318 1 T T 81 90 
£1,684, Stock 4% Do. 4 per Cent. Mort. Deb. Stock (red. ). KG 109 16 19 314 5 | May and November 107] 106] 

800, 10 2/6 | Eastern Extension . RARE "OBEN 12] 12 124 5 17 0 | Jan., Apr., July, Oct. 1:8 12 
4 820,000 | Btook 4 Do. 4 per Cent. Debenture Stock ........... | 107 110 107 110 813 0 | February and August К d 
£300,000 100 4 "Eastorn and B. African 4% Mort. Deb., 1909 .... °9 102 93 102 818 7 | February and August | es e 

м 4 Do. ( per Cent. Mauritius fub. Debs,(red.).. | 1015 1045 101% 104% 817 6 | May and November — - 

150,000 10 Great Northern of Copenhagen. 27 28 27 28 5 7 2 | January and J iet dong 18 - 
4 70,006 100 4x Halifax& Bermuda Oable 44 7 lst Mori. Deb.(wthnMos | 100 143 100 ИЗ 4 7 6 | June and Decem БЕ „ 

17,000 2 97/6 | Тпйо-Епгоревг............................ [1 to 1,200) (red. 42 $8 42 519 1 | May and November. vee . 
£100,000 100 6 London Platino-Brasilian 6 per Oent. Debs., 1904 .. | 101 105 101 M65 614 8 | March and September | 92 2 
£100,000) 100 4 Pacific & European Tel. 4% Guar. Debs. (rea. jasu | 00 109 93 02 318 5 June and December. zi 

15,609 10 „West African Telegraph Shares . . . . . . 8 44 34 44 ва m | is А 

80,008 14 ees West Ooset of America... во. CORO booor totoo to. е. oo- E .. ee | oe wr 

£150,000 100 4% |* Do. 4 per Cent, Debentures „ 98 101 98 101 319 7 | January and July ..... 7T ove 

88,321 10 — West India and Panama . . rr * + 4 | May aod November sio T 

10 t/0 Do, брег Cent. Ist Pref. cM DURS 43 5 43 5 120 | к > er sd 
10 ov Do. брег Cent. 2nd Preference ..... vse... ое. 3 4 8 1 | » ' oe к 

EU, 000 100 Б * Do. 5 per Ок. Debentures ....... 100 103 100 108 417 7 | Jan and July ‚| isi — 

201,980 10 Western Tolegraph (late Er zili'n Submarine) 11 121 11} 12} 5 14 з | Mar, June, Oct., Dec. 123 11} 
£75,000; 106 5% |е Do, [Toy stabs Debs. (2nd Series, 1806) ..... 102 105 102 1605 41510 | Jupe and December. m 
4 00,000 Btook 42 Do. 3 per Cent, Deb. Stock 1 "epe >» 93 10 2 93 102 3 1 ! 3 eee eee eee 

TELEPHONES. 

44,000 £5 50 | СЫ Telephone (fully paid). нле» Ж 2 41 ti 4 517 8 | August.. se " 

124,000 10/0 Consolidated Telephone Con. and Manfg. ....... 10 90 10 2/0 ib о 0 | April and October... — — 

12,680 1 Monte Video Telephone Ordinary „sses sesse sess " 4 4 b. OO [Nord Бө — 

86.492 1 1 Do. 5 per Cent. Preference, sotet |. 00 99994 o эе 1 1 b 0 0 | 17 ses ena 
£1,983,338 | Stock "b National Co. Preferred Stock |... | 93 95 03 95 6 510 s 04 93 
1,966,667 Stock 4 Do. Deferred Stock . ...... .| 55 57 66 53 rae 4s 544 15 

127800 ių [0 Do. 6 per Cent. Cumulative lst Preference 12} 133 12} 13] 4 511 | February and August 1:4 — 

10 6/0 Do,  6perOCent. Cumulative 2nd Preference... l.g 124 14 127 413 0 | mM 7 | is & 

310,000 5 2/6 Do, 5 per Oent. Non-Cumulative 8rd Pref. . 44 6i 44 T b. 0. 1 " - 5 

00,000 Stock X | Do. Debenture Stock 2% per Cent. * | RS 96 93 96 93 8 10 10 | June and December jh 

600,000 Stock 4 Do. á рег Cent. Debenture Stock (red.) .... 102 106 102 — 1(8 315 6 8 10i iX 

171,504 1 0 Orlental "ТТТ Ж АЕ MIU SIMILU i 1 i 1 6 0 0 | April and October [IIT III eee LII] 

18,000 6 4/6 | United River Plata . .. . . ... . - . 41 57 n A i 

£0,000 5 2/6 Do, 5x Cumulative Pref. — 60600000006 00: 4 5 44 b 415 8 June and December .. v T 

£119,947 | Steen 6t Do, 5 per Cent. Debenture Steck (red.) 102 105 109 15 415 5 | Jure and December is ES 
FINANCIAL, INVESTMENT, Аа. 
19,900 5 $0 | Electric and General Investment 6% Cum. Pref. .. 53 6 5 8 8 QU. | а 
10 4% | Globe . 84 10 9 10 5 5 0 Jan., Apr., July, Oo 
10 80 Do, per Oent, Prefereno$ ...... ve 13 14 13 14 4 5 9 pe абаа dec 
8 4 Reuter's........ PETS esse OST Fle eee COs Oe Ot OOS P909 99€ 6904-94 229099 xd 6 74 6 74 5 6 8 | A let AA 
Cert Suhmsrine Ceble: Тутар . erem res. Xd. 110 120 110 1% 5 0 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 
AMO LAST PnaxviIOU Price Eats PER BUSINESS DONE 
DR 2 рт. ХАМЕ! Wrzx's PRICE, bug X ws Cunt. DIVIDEND DUE. DURING WEEK 
à DEND. Ост. 15, Oct. 2 YIELDED, ENDING OOT, 22. 
наре à ES ELECTRIC RAILWAYS, TRAMWAYS, &o. a 4 a i 2 r 4. ы кыба metn Loma 
А о-А entine Shares to 260, * 9 *ebpeot өөө 4 4 
е mok | om | o remanet a Deb. e.. ТЫ 12 | ome ow | еза 8 d 10 | xsi 
000 10 6/0 | Barcelona Tramways DNE E ` 19 12 9 11 214 6 — e — 
10,000 10 5/0 — Cumulative Preference 600000000 — 9 10 v 10 6 0 0 Се] ... 900 
148,100 Stock 4x Debenture Stock (red.) . . 95 100 95 100 410 2 — — e 
15,000 ^ — * Electric Trams, Investment Ord. ......«.« 4 4 «e eo - - 
75,000 5 2/6 ~ Б Cum. Pref. ....... Күү ЕТ КЕКЕ" КЕГЕ ЕЕ ЖИГ ККИ 4 5 5 5 0 0 eco ы oe 
50 — 10 Do. x Deb, Prov. Certs. eee Bl e 130} а EU 1 $ T - F and А b eee oo 
, ышк че = and Oarri (fly pd} SU. H ebruary and Augus ШЕ — 
25,000 10 6 (fally pd 990908 6vo* 0 10 1 10 10% 8 15 0 one one [77] 
£100,000 4 pr Oent. Deben ннн xnl E 108 106 03 8 14 9j | February and August - нез 
20,000 10 4 Brite 3 Electrio Railway О — 7 7 7 7 213 4 see vee - 
20,000 10 Preferen noe ТО LITT РР ҮҮТ d Pt 9 94 9 5 2 7 Мау and November эзе „өө 0 
4250, 000 40 5 — йж Ist Mort. Debs. . . = sessseeseees 101% 1037 t01% 108 47565 - » - 
pet 3 r^ British ric Traction ЫШ 212235350 | 15 123 а в T. 7 E and А t 127 18 
› Do, Cum. Pref. III I ALLE! á 2 4 ebr пагу ugus 12 
Btock Ly 4 Do, 15 Oent. MCA |, 127 124 127 8 13 9 V^ a 126 
100,000 b eee Buenos Ayres & Belgrano Ordinary FOF COREE HEE SES ORES в 1 1 1§ M өө e.e oes one 
40,000 5 8/0 Do, Mu. м, Pref. III Oe OOF III Jd AALI 4 b 5 ef 5 9 1 ose 5,4 6a 
37,500 $ 8 Do, П IANUE Б bg б Б Y 1 ... өөө LLLI 
£320,000 Btock b Do. Oent. Debentures ДАЛАНА 104 107 101 107 4 14 3 oo owe өгө 
#120,000 | Stock 5 Do. 57 2nd Deb. Stk Prov. Certs. (all pd. ., 98 101 97 101 5 0 2 one 10° 100 
70,00 10 see Calcutta Tramways eee s.r Wa" "o rhe fe" eee 99 o SPF eee eee * 7 74 7 H 4 0 0 re 7k Tre 
32,968 5 — Do. (£2. 108. pa‘ d) А se в 0000s 506 vex DO sł} 44 41 4 I ... „ө vee 
£860, 100 44% Do. lst Deb, Stock (Red) fag Oe sr rt tn 107 110 110 4 2 6 2 eee LIII 
#80, 1 1/22 | Cape Tramways "аге о аан 2% ИО. 614 9 wee 204 LB 
£1,8(0,014 | Stock á Central London Ordin 19 108 111 812 1 June and December.. 1072 105% 
£494, Stock 4 Do. 4% Preferred teck Oh вонро OOF eee eRe Т ҮҮТ 107 110 107 10 8 13 3 “or 10* i 108} 
£494,008 Btock 4 Do. Deferred Stock . натона = роь воен. D ILI 105 1! 8 103 111 8 12 1 өз 101 1064 
100 s% Do. 6% Deb. ——— 15 118 115 lis 878 - 118 174 
40,000 5 ыл ^+ Birmingham Trams, Co. 6% Cum. Pref.: xd 43 41 tà 415 3 е5 Ӯ, 5, 
£800, 000 100 E . 4% lat Mort. Debs. . .. . . Xd; 99 102 100 103 | 81710 — — x 
£1,830,000 | Stock 8 Oliy and Routh London Railwa: way Qon. ordinary... 71 73 71 73 812 8 | February and August 72 
87,600 10 1 (Nos. 22,50 to э) ates LL] ы oe “ oe 
81501000 10 9 Do eie йа ,001 *. ,000) . set "etos не peee s... айй: .. 128 18! 1 28 * 1 1 8 16 6 * 
4200, 000 Stock [y 4 Do. 1 eee e SOT t ee t t tee Fee NUI UII IMEIIXI 128 123 126 1:9 8 17 6 т ... T БЕТ] 
£150,000 Btock 696 Do. (2909) TELELE ПЕТА TT TTT Ч ЕЧ 123 126 122 123 3 19 7 oe 125 
£446,463 | Stock ах Do. z per Оепі. Debenture ......... 15 118 116 118 8 9 7 | May and November pa 
60,000 10 5/0 | Dublin ку po 8 1896) Ltd., Ordinary... «| "3 18 12 13 $47 РРА on 
59,987 10 6/0 Do, PR LLRILEILEII 144 163 14$ 153 3 17 5 *- oo 
4800. 000 100 84% Do. pe Mort. Debs, (rod. ) EIL 95 £8 95 93 8 11 Б ow m] 
80, $ 6,0 | Electric 141 Traction of Australia 6% 3 мини 44 52 34 4\ 613 4 s ees 
£75,000| Stock oe Do, Б per Cent. Debenture Stock (red. ) 99 104 99 102 418 0 TE - 
78,600 10 /0 | Great Northern and City Railwy Pref, Ord, (4%) .. — Tk 84 74 83 3 10 7 GA epa 
20,000 10 8% tim із) Tramways Ordinary ТТТ 5000807 28 24 23 24 2 17 2 March and September 0 
10,000 10 47 t € per Dent, ebe 8068680 5 13% 181 13} 133 4 7 8} 96 b - 
000 x |^ Do. 4 per Оепі. Dobentare 110 112 п) 02 4 0 5 | January and July рз 
80,060 9/6 | Isle of Thanet Elec. Trams and Light’ z 5% Pret." 4l 41 11 41 5 6 8 D eco 
то — Stock д Do. 4 par dt 8 . ү” 98 93 3 rai a t S gd eee 
, 10 Liverpool Overbead way Оташагу .e-— sses 1 6 4,5 Sta 11910 | February and August eve 
10,000 10 5 Do. ^ por Cent. Preference ...... e eem 19 104 10 104 415 8 РА сое 
125,000 | Stock 4% Do. Oent. Debenture .... 99 10. 9) lul 319 8 | January and July — ә 
Б1,501 10 5/0 London Uni d Trams 5% Cum. Pref, (£10 paid) liġ 12 11} 12 43 4 - 14. 
80,999 10 278 Do. (£7, 108, paid) 81 BE 84 vi &. - 1.0 ese is 
£655,341 | Stock ГУА ро, 49% 1st Mortgage Debenture Stock 107 109 107 109 818 4 — 106 
£169,659 | Stock 18.0 Do, Prov. Сегіз, (2765 paid) — 8l 83 81 t3 T өө - 
$9,500,006 | $1,000 5% Milwaukee Elec, Rail, & Lt. Co. b .Mrt.Bonds.| 112 117 112 117 4 5 7 ose - 
460, 100 % | Montreal Str’t B'iw"yBt'ri'g57 Mort. Deba.(1908) 104 — 1C6 104 106 $14 8 ee em 
8140,000 100 iy Do. Sterling 44% Debentures Пн) venous. ДЫЙ HA 108 11) i IN * e 
24,000 5 New General Traction Ordinary .......0..c0ccsscesse:seee 2 8 2 8 613 4 ЫР == 
80,000 5 6/0 Do. es Oent. Oumalative — 8 4 8 4 71) 0 | Mag 2 ove 
£181,800 100 5% Do. б per Cent. Mort. Debs. (Reg.). 93 98 93 (8 520 Xe = 
£150,000 | Stock 57% Perth (W. A.) Elec. , Ltd, 1st Mrt, Deb. Stk . 101 105 101 105 416 5 - - 
13,834 Lo 8/0 | Potteries Electric on Ordinary "—— эй 5i 81 94 448 не - 
$0,000 19 b0 Do. h Oent, Oumalative Praforonos. — 10 11 10 11 419 11 February and Augast ы 
4220, 000 Stock tix Do. Cent. Debenture Stock 108 111 108 111 + 110 еа а 
950,000 1 - Bouth Lan Electric Traction & Power Ord... - РА - — - 
61,183 1 - Do, 0% Preference (16/0 раі), _............ =. ote м ane april and Ootober..... - 
,000 1 e Do. Preference ( paid EI * * К — — " P 
500,000 | Stock - Do. X Debenture Stock (807 paid) — January and J - 
£540,800| Stock 896 Waterloo and City Ordinary ... .. ЕЗГЕ 90 93 90 94 8 311 | June and Decem ion 
SLECTRIG MANUFACTURING . 
125,000 1 өөө Aron Mn Meter Ordinary .. © O08 08 O08 III II 1 % ya fa 9 өө өгө 
125,000 1 Tia. Do, Cumulative Preference 3 і à 1 ^ 12 0 0 | Marchand putet: — 
100,000 5 40 | British ted Wire PAE NE 7i 8t 7i 8} 5 9 1 | July and February . = 
100,000 5 5/0 Do. 6 per Oent. t. Preference ... 1969012004» 00499 28 54 6 һа 6 5 0 0 January and July gue see see 
£250,000 | Stock 4 % Do, 442, 1st Mort. Deb. Red. —— 103 106 103 106 4 411 m — 
200,000 5 an Bridie Westinghouse 6% Preference. .. ..... s б 6 6 6l 4 13 0 ER 6, 
£500,000 | Stock 14,0 Do, 4 percent. Mortgage Deb, Stock 102 10 101 103 " ee 102 
106,731 е eee Brush Electrical Engineoriug „eee „„ +s 9 4 1 1 oe енне нне зө» u 
150, i — Do. 6 per Cent. Pret, №ор- аш. 1 14 n 14 — March and September * 
£125,000 Stock t$% Do, €t por Oent. Perpetual lst Deb. Stoch. . | 100 103 100 103 4 7 Т | March and Septembe) - 
£125,000 | Stock y Р ualznd Debenture Stock ......... 91 9) (4 93 4 1011 | January and July. "e 
85,000 H 6 Ollender's Cs le Construction Ord—ꝛ . . 16} p 154 163 4 10 1L » ра 15] 
40,000 5 3/6 Do. Брег Cent. Cumulative Preferenco., .... ił 6 4 t 4 0 0 " " — 
,000 | Steck ч Do. per Cent; lst Mortgage Deb. — ..| 109 118 109 118 819 8 | November and Мау... * 
«$50,000 1 v91 | Onetner-Kellner Alkali Oo. (fully paid)... ай ї 1 i 1 6 0 0 zm - 
£250,000 | Stock 4 ро, 44% F Firat Mort. Deb. (red.) . . b 94 93 94 93 411 2 e к 
60,000 1 71d. | Ohadburn’s Ship Telegraph Ordinary. PN i 1 1 9 20 [Maren 0 
85,000 3 L9; | Orompton and Qo. (Nos. 1 to 54,000) ......... e. ove 24 23 2 11 611 2 | January and July 2] 
£100,000 100 6% |+ Do. 6 per Cent. First Mortgage Deb.(rea., 101% 106% 101% 106% 414 4 " 1 ae 
99,261 5 - Edison & Swan United (“ A” Shares) (49 рта - B ` » February and August 255 
17,189 b ase Do. (45 paid)... е» i 2$ le 26 " " ма 
( Stock 47 Do. 4per Oent. Mor, gage Hob. Stoch (red... 74 78 74 78 5 2 7 | June and December... чы 
£100,000| Stock 596 Do, 5 per Cent. Second Debentare Stock J 77 82 11 81 0 1771 АА 
: 50,000 D 4,0 Büroundson's Electricity Corporation Cru 6i cd 6} 61 5 3 з | Half-yearly ............... ‘i 
‚80,000 5 8/0 B 6% Cumulative Preference sess 6 6» 6 6a 412 4 in Е 
£140,000 | Stock 44% 4g per Cent. First Mort. Deb. (red. ! ** 107 110 107 110 4.2.1 ess TER 
112,100 2 Ve BA e анон OG RE 14 9 le 2 6 0 0 | January and July int 
31,890 2 Do. { per Cent. Oumulative Preference ....... 24 3 f 21 5 110 |Julg «e ees 
£182,500 | Btock 4% Do. 4 per Oənt. lst Mortgage Deb. ее 99 162 99 108 5 19 4 | January and J uly ... = 
122,985 1 ves Electrolytic Alkali Ordinary ...........- c vores 1 i 1 we bes - 
50 000 H - Do. i per Cent. Cumulative Preference... — IF; i li - - - 
25,000 10 5/0 General Electric (1900) Ltd, 64% Cum. Pref. e. seers 19 104 10 104 415 8 - - 
£200,000 | Stock 4% Do, 4% 1st Mortgage ae — Y9 102 93 102 8 18 11 ese ys 
85,060 3 6/0 | Henley’s TolegrsphWorxe& Ordinary eaae 16 17 18 17 414 2 | Februarv and August 16} 
85,600 5 2/3 Do. per Cont. Preference ... 52 5} ] 53 3 18 8 " " T 
4,050 | Stock 44% Do. per Cent. Mortgage Deb. Stock (rod... 103 113 Aa. MS 819 8 " " 5 
50,000 10 5/0 India Rubber, Gutta Percha, £o,, Works a 203 2:4 204 214 413 0 T " — 
8300, 000 100 Ly A Do. 4 per Cent. lsi Mortgage Deb. (red.) ...... 93 102 9) 102 818 2 March and September = 
82,505 10 Ai Mather and Platt 6 per Cent. Cum Pref. |... nesses: 113 12 ИГ 12 io» Marchand en * 
7,600 10 lu | rarker (1пошаз) Limited ordinary  ....,,4:.4......| 144 154 144 15i 6 9 0 | July — 
87.: 50 12 12/й graph Construction and Maintnce, Gu obl arent 87 40 87 40 5 18 11 March and July 38 
4150, 190 4% ‚ é Оепі. Debenture Bonds, 1909.......| 102 105 102 105 816 2 | January and July .. paves — 
66,666 ó 10% Willans and Robinson — 2 ——.— 9} 91 9 9] 5 5 4 a: M October . ; 
66,666 [ 6% Do, брег Oent.Oumuiative 1 Pis TRR PEDE 20 6} 7% 61 7 42 6 è 
£185,000 | Stock i» Do,  4perCent. 1st Mort. Deb. „ . , 102 105 102 106 ке Màj And Noydmpe с 
И! calculating the iq сов de nium. 1 =. bese mide for acom]! 0-45-24, but not for 9 
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As we anticipated in our last issue, the two motions in the 
House of Commons on Wednesday to recommit the much- 
discussed “ Morgan " tube bills failed to receive the support 
sought for. The first motion, which endeavoured to obtain the 
recommitment of the London United Railways Bill with the 
names of the promoters changed was, as might have been 
expected, ruled out of order by the Speaker. This left the 
Piccadilly, City and North-East London Railway Bill without 
its connection from Piccadilly Circus direct to Hammersmith, 
and the House of Commons showed its decided disinclination 
to interfere in what Sir Lewis Molver vigorously described as 
а “game in which it was proposed to make the London roads 
merely pawns on the chequer-board of Wall-street.” The 
combination of the Morgan scheme with that of the London 
United Railways Co. was purely a business move made after 
the Bills had been deposited with Parliament, and it was made 
in order to fight to better purpose the rival Bills seeking powers 
over the same route. Since the two partners fell out, Parliament 
was quite right in refusing its assistance to one of them. 
— — 

In this connection it is interesting to note that the London 
County Council is onde more considering seriously the 
“tube” question. It will introduce a ВШ in Parliament 
on the subject next session, but the nature of the Bill is 
still to be decided by a conference of sub-committees. The 
County Council's views on the subject of the tube railways 
before Parliament next session will doubtless have weight; but 


it is highly improbable that, in view of the number of trading 
undertakings the Council has now on its hands, Parliament 
would sanction a London County Council tube railway. 
We trust, therefore, that the London County Council will 
rather try and assist Parliament in its deliberations ав to the 
relative merits of the various schemes submitted to it, instead 
of opposing company undertakings indiscriminately, as some 
of its members advocate. The House of Commons cheered 
on Wednesday night when Mr. Азнтох said, Why should 
London wait simply because the County Council, some few 
years hence, might be enabled by a different House of Com- 
mons, under different circumstances, to make tube railways ?" 
— 

Tue Paper on battery discharge by Mr. Cant Herne, which 
will be found in another column, is interesting in view of the 
discussions which have taken place regarding the matter in 
this country, and the stringent instructions invariably issued 
by battery manufacturers, limiting the discharge voltage to 
some definite figure. It has always been regarded as an 
axiom that the discharge should be stopped at a particular 
voltage, no matter what the rate of discharge has been; but, 
according io Mr. Herina, this practice is not the correct one. 
The extra amount of energy that is obtained by allowing a 
cell to discharge until its voltage is 1:7 instead of 1:8 is very 
small compared with what' has been already taken out of the 
battery. It may be convenient to discharge for a slightly 
longer time from a motor car battery, for instance, but the 
value of very exact calculations regarding the cut-off point are 
rendered useless if one or two cells develop internal short 
circuits and drop out, thus lowering the battery volts and 
causing the limit to be reached long before the battery as a 
whole has been sufficiently discharged. 

ыа 

Вот Mr. Herme’s whole Paper, which, it should be noted, 
applies to both primary and secondary batteries, is purely 
academical. In secondary batteries the point of cut-off is, 
in practice, the lowest voltage to which а cell can be discharged 


without doing it a permanent injury. In practice we do 


not discharge a battery at constant voltage and waste the 
energy corresponding to the excess voltage,—we have boosters 
or regulating cells, or both. Nor, if we discharge at constant 
power, do we waste the higher voltage—we have field regulat- 
ing switches to help us out of the difficulty; and motor car 
batteries are not run at constant power discharge.» The only 
conceivable occasion on which Mr, (Herime’s investigation 
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could be applied usefully in practice would be in the case of 
direct supply оп а small scale from primary batteries. 


— —— 


In our last issue we stated that the signals transmitted from 
the Marconi Company's station at Poldhu to the ‘Carlo 
Alberto were also received at wireless telegraph stations 
for which they were obviously not intended. A letter from the 
company, given in our Correspondence columns this week, 
insinuates that we have no ground for making this state- 
ment, and implies that, the messages in question having been 
made public already by the report we have printed, it will 
be difficult to prove that they were received simultaneously 
elsewhere. In reply to the company’s letter, we may state 
that we have seen the actual tapes which were received at 
Porthcurnow during the transmission of the messages from 
Poldhu to the ** Carlo Alberto” in the Adriatic. Some of 
these messages were received by the Carlo Alberto,” while 
others—of which we have also seen the Porthcurnow records— 
although transmitted by the Poldhu station, apparently failed 
to reach the Carlo Alberto," as they were not published in 
Lieut. Sor ARTS report. Specimens of these tapes are now in 
the hands of our engravers, and we hope to publish them in 
our next issue, together with an article containing what 
the Marconi Company must fain allow to be “satisfactory 
evidence." 

— tile oe EROR лаа 


The Pacific Cable.— The laying of the all-British cable of 
the Pacific Oable Board will be completed to-day (Friday), but 
we understand that the announcement that the line will be 
officially opened to-day is incorrect. No official announcement 
on this subject has yet been made. 

Electrical Engineers (R.E.) Volunteers.—BSecond Lieuts. 
F. Р. Williams, Е. Н. Leaf, Т. Rich and. A. I. Hodgson have 
been promoted to be lieutenants. 

Wireless Telegraphy in Cape Colony.—A Reuter telegram 
states that the Telegraphs Amendment Bill, by which the 
Government will obtain control of wireless telegraphy, has 
passed its second reading in the Cape Parliament. 

Commercial Cable Co.—Mr. Clarence H. Mackay (son of the 


late Mr. John W. Mackay, who was one of the founders and 


until recently president of the Commercial Cable Co.) has been 

appointed to succeed his father as president of the company. 
Faraday Club.—A dinner of the Faraday Club will take place 

at St. Ermin's Hotel, Westminster, on Friday 7th prox., at 


7:30 p.m. Mr. James Swinburne, president of the club, will 


take the chair. The dinner will be followed by a smoking 
concert. 

Institution of Electrical Engineers.—The opening meeting 
of the 1902-8 Session of the Institution of Electrical Engi- 
neers is fixed for Thursday, November 18th, at 8 p.m., when 
Mr. James Swinburne will deliver bis inaugural address. The 
premiums for the 1901-2 session will also be awarded. 

Memorial to Prof. P. G. Tait.—At Cambridge, on Wednes- 
day, Lord Kelvin unveiled & portrait of the late Prof. P. G. 
Tait, formerly Honorary Fellow of the College and Senior 
Wrangler, which was presented by subscribers to Peterhouse 


College. The portrait was painted by Mr. George Reid, Presi- order. The company were successful in both appeals. 


The American Street Railway Association. —In his presidential 
address at the twenty-first annual meeting of the American 


dent Royal Scottish Academy. 


Street Railway Association at Detroit, Mr. Vreeland said that 
11 years ago there were about 1,800 miles of electric railways 
in America, while at the present time there are between 24,000 
and 25,000 miles, and that against an investment 11 years 


Aceumulator Combine.— We referred last week to a rumour 
that an international combination of manufacturers of electric 
accumulators was about to be effected, and we were able to 
state authoritatively that, so far as the rumour might be taken 
to apply to a number of the leading manufacturers in this 
country, there was no foundation for it. We understand, how- 
ever, that a considerable number of shares in one well-known 
concern here have recently passed into American hands in 
the open market. 


Personal.—It is announced by Laffan that Mr. Yerkes has 
made a tempting offer to Mr. H. H. Vreeland to proceed to 
London to take up the direction of construction and the 
general management of the London tube railways in which 
Mr. Yerkes is interested. Mr. Vreeland is president of the 
Metropolitan Street Railway Co., whose system and its rami- 
fications practically monopolise surface traction in New York. 

The King of Italy has appointed Signor Marconi to be a 
chevalier of the Order of Industrial Merit. 


The Use of Overhead Lines for Power Distribution in 
England.—Our readers will be interested to learn that the 
St. Helens Corporation electricity works have obtained the 
sanction of the Board of Trade to use overhead wires at 500 
volts for supplying certain works. These wires have now been 
erected and no trouble is experienced with them. The con- 
ditions imposed by the Board of Trade provide for the erection 
being carried out in & proper and secure manner, and a con- 
dition is made that the wires, some of which are in the 
proximity of chemical works, should be kept under constant 
inspection. ; 


Institution of Electrical Engineers Benevolent Fund.—The 
fourth annual general meeting of the contributors to this fund 
will be held to-day (Friday) at 5 p.m., at the offices of the Insti- 
tution, 28, Victoria-street, Westminster, when the balance-sheet 
will be presented for the year ended December 81, 1901. The 
business includes the election of a trustee in the place of the 
late Sir Frederick Abel. The names of the members of the 
committee of management appointed by the Council will be 
announced on the occasion. The balance-sheet shows that 
the fund has 21,550 invested and other moneys in hand, 
bringing up the total to £1,676. 4s. 6d. 


Cable Interruptions. Date of Interruption, 
Latakia— Cyprus eee erento June 21, 1899 
Dominica—Martinique ................................ May 9,1902 
St. Lucia Martinique ees oe May 9, 1902 
Guadeloupe Martinique May 9,1902 
Santa Cruz—Teneriffe ................................ July 7,1902 
Puerto Plata Martinique July 10, 1902 
Anjer— Kalianda .............. ce ecce eee . Aug. 2,1902 
Guantanamo—MoleSt.Nicholas ..................... Aug. 5, 1902 
Cayenne—Pinheiros .................................... Aug. 13, 1902 
St. Lucia—St. Vincent . Sept. 19, 1902 
Maranham— Para ....................................... Sept. 19, 1902 
Maranbam—Ceara ..................... РТТ "rm Sept. 19, 1902 
Carcavellos —Ponta Delgada........................... Oct. 22, 1902 
Reissi-Issa (Yemen)— Camare n . . . Oot. 22, 1902 


Marylebone Arbitration.— The sittings in this arbitration 
will be resumed to-morrow (Saturday), and it is anticipated 
that the evidence will be completed by Tuesday, after which 
an adjournment will probably take place for a few days. 
Counsel will then sum up the evidence, and the Arbitrator 
will announce that he will take time to give his decision. It 
is confidently anticipated that the award will be given before 
Christmas. During the proceedings two appeals have been 
made to the Board of Trade by the company against recom- 
mendations of the Marylebone Borough Council to disallow 
certain works considered essential by the company iu order to 
keep the Marylebone portion of their undertaking in running 


Tramway Accidents.—A fatal tramway accident occurred 
early yesterday morning at West Court-street, Brompton, near 
the Chatham dockyard. At about 6:30 a.m. a car started from 
what is locally known as the Jezreelite’s Temple, and it is 
said that this car carried no less than 80 passengers, mostly 
dockyard men, although only constructed for 50. On arriving 


ago in street railways of about $75,000,000, the total capital | at West Court-street the driver applied the brakes, and pro- 


now invested is in the vicinity of two billion dollars. 


ceeded slowly down the hill, when the car suddenly oom- 
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menced travelling at an excessive rate, and on arriving at the 
bottom turned over. The tramways are the property of the 
Chatham and District Light Railways Company, and were only 
opened in June last (see The Electrician, Vol. XLIX., p. 427). 
Two persons were killed and 50- injured, one of whom has 
since died. Traffic has been temporarily suspended on the 
eection, pending an official inquiry. 

Obituary.— We regret to record the death on the 18th inst. 
at Madrid, of Seiior Don Vicente Coromina, representative in 
Spain of the Direct Spanish Telegraph Co. and of the Deutsche 
See Telegraphengesellschaft. Sefior Coromina has represented 
the Direct Spanish Company іо Madrid since July, 1895, and 
attended the Telegraph Conference at Budapesth as one of that 
company’s representatives. He held for a long period a 
responsible position in the Spanish Government service, 
retiring in 1895, and immediately afterwards joined the Direct 
Spanish service. He died after a short illness. 

Mr. Archibald Hood, of Cardiff, chairman of the South 
Wales Electrical Power Distribution Co., died suddenly on 
Monday, at the age of 79. 

We regret to record the death, at 27, of Mr. J. W. Beattie, 
member of the firm of Warren, Beattie & Co., electrical 
éngineers, Lower Commercial-street, Middlesbrough. 

Electricity in Mining.— A committee has been appointed by 
the Home Secretary to enquire into the use of electricity in 
mines and the dangers attending it, and to report what 
measures should be adopted in the interests of safety, by the 
establishment of speeial rules or otherwise, The committee 
consists of Mr. H. H. 8. Cunynghame, C.B., Legal Assistant 
Under-Secretary of State for the Home Department (chair- 
man); Mr. James Swinburne, President of the Institution of 
Electrical Engineers; Mr. Archibald Hood, Past-President of 
the Mining Association of Great Britain and chairman of the 

South Wales Electrical Power Distribution Co. ; Messrs. W. N. 
Atkinson and A. Н. Stokes, His Majesty's Inspectors of Mines, 
and Mr. Charles Fenwick, M P. Captain A. Desborough, one of 
His Majesty's Inspectors of Explosives, will act as secretary to 
the committee.—Since the announcement of the above we 


regret to hear that Mr. Archibald Hood died on Monday at 


Cardiff. This will presumably necessitate the appointment of 
another member to complete the committee. 

The International Conference on Wireless Telegraphy.—The 
Berlin correspondent of the Standard states, on good 
authority,“ that the International Conference on Wireless 
Telegraphy will take place in Berlin about the end of next 
March or the beginning of April. England, the United States, 
France, Austria-Hungary, Italy and Kussia have responded to 
the initiative of Germany in the most friendly spirit, and the 
majority of these States have now intimated to the Berlin 
Government that they will accept an invitation to such a con- 
ference on condition, that the programme is fixed beforehand 
and sent with the invitation. The circumstance that England’s 
Official assent to the conference has not yet reached Berlin is 
mainly attributed to the rather difficult position in which she 
has been involved by the contract concluded between Lloyd’s 
and the Marconi Company. It is, however, confidently hoped 

that England will send delegates to the conference, “ not only 
because most of the naval stations are in her possession, but 
also,” says our contemporary, because it is believed that 
Signor Marconi's acquiescence in the decisions of the conference 
will greatly promote the future development of wireless 
telegraphy.” : 

Electrical Power Developments in South Wales.—The South 
‘Wales Electrical Power Distribution Co. in their first act of 
Parliament obtained powers to erect three generating stations 
at Neath, Pontypridd and Pontypool respectively. In the 
beginning of this year, however, it was found that these would 
not be sufficient, owing to the large demand for power, and 
that under the existing. scheme a large number of collieries 
and works would be kept waiting unless means could be pro- 
vided for supplying them without delay. Accordingly, new 
powers were obtained during the last Parliamentary session 
whereby the company were enabled to acquire by agreement 
additional sites for generating stations anywhere in their area. 
The scheme relating to the above-mentioned three stations 


remains the same, however, and in a few years’ time they will 


be equipped with 75,000 to 100,000 R. P., which will be dis- 
tributed over an area of 1,034 square miles at high voltage. 
Sub-stations therefore, are being erected in various places, and 
will be equipped with temporary generating plant until such 
time as the main generating stations will be in working order, 
when the generating plant will be replaced by stationary 
transformers and rotary converters. Instead of having to wait 
a considerable time, the collieries, &., will thus be supplied 
with all the power they require within a few months. 

The North-East Coast Institution of Engineers and Ship- 
builders.—Mr, John Tweedy, who has been elected president 
of the above Institution for the ensuing year, delivered an 
excellent presidential address last Friday. In the course of 
his remarks he referred in very complimentary terms to the 
work accomplished by the Hon. Chas. Parsons in connection 
with steam turbines. He predicted that turbines will shortly 
be in use on large vessels. The much-discussed question of 
the status of engineers in the personnel of the Royal Navy was 
dealt with at considerable length, and the Admiralty was 
advised to take immediate action. Regarding electrical engi- 
neering, Mr. Tweedy said, The intrusion of electricity into 
the various branchés of industry makes still higher demands 
on technical scientific acquirements. Electricity has intro- 
duced new conditions. It has compelled engineers to intro- 
duce an exactness in design and construction of engines and 
machinery of all kiads hitherto unknown.” He was also of 
opinion that the best form of technical training is that which 
allows the student to spend the winter in a technical college, 
and the summer in some commercial workshop, but this 
system possesses the objection that many employers require 
a premium, thus shutting out many of the most promising 
students. Не, therefore, advocated the abolition of the pre- 
mium system, and maintained that the entry of students to 
works should be by proficiency and merit alone. 


Electric Automobiles in America.—A report has jast been 
issued by the U.S. Census Department under the title of 
* Locomotives.” The report was made by an expert— 
Edward Н. Sauborn, of Philadelphia—and contains the 
somewhat interesting statement that during 1900 4,199 
motor vehicles were constructed in America. Out of these 
1,681 were steam carriages, valued at $1,147,927, 1,575 were 
electric vehicles valued at $2,878,464, and automobiles using 
hydrocarbon motors 986, valued at $878,052. With regard 
to electric automobiles, the report says :— 

The possibilities of the electrical propulsion of motor vehicles have 
received a very large share of the attention which has been centered on the 
various problems of the automobile, and some of the earliest successful 
American motor carriages were driven by electricity. Safety, freedom 
from noise and odour, ease of control, great flexibility of the power, and 
simplicity of the mechanical features of the electric automobile are recog- 
niged advantages over other methods of propulsion ; but the limited range 
of travel, due to dependence upon charging stations, has tended to restrict. 
the use of electric vehicles to strictly local service. Where only short runs 
are to be made and high speed is not a consideration, or where the service 
is intermittent, electricity has proved to be an ideal power for automobiles, 
but their limitations have practically excluded this class of vehicles from 
the touring field, where the use of the automobile is becoming more and 
more popular. i 

The storage battery, which is the sole dependence of the electric vehicle, 
has been much improved since its firat application to this work, and recent 
developments point to even more marked advancement in the direction of 
lessened weight and cost, greater capacity within the limits of the vehicle, 
and decreased cost of operation, ali of which promise a wider field and 
larger use for this power. | 

Power Plant of an American Skyscraper." —Au interesting 
article appears in the October issue of Power of New York 
relating to electrical plant which is employed exclusively for 
the purpose of supplying energy to & single building consisting 
of offices and chambers, and popularly known in America as 
а “ skyscraper.” The building in question is situated at the 
junction of Park-row and Broadway, and contains 81 storeys. 
It is the tallest office building in the world, being 890ft. above 
the sidewalk, and contains in all 1,200 offices. The boiler 
plant consists of three Babcock and Wilcox boilers of 800 E. p. 
each, working at 140lb. per square inch. In the engine room, 
which is adjacent to the boiler room, are four tandem com- 
pound centre crank non-condensing engines, direct coupled to 
four direct-current multipolar dynamos. Two of the larger 
machines are of 200kw. capacity each, while one of the 
smaller ones is of 100kw. and the other of 75kw. capacity. 
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For five months of the year the exhaust steam from the 
engines is used for heating the building, and efficiency gene- 
rally has to be sacrificed to economy of space. The dynamos 
develop 120 volts at 200 revs. per min., and during light loads 
charge up a battery of 58 cells and 2,000 ampere-hours’ 
capacity through a booster. The power thus generated is 
used principally in operating 10 elevators used continuously 
throughout the day. There are, in addition, about 10,000 
lights in the building, certain of which are displaced by electric 
fans during the summer months, so that the load is fairly 
constant all the year round. 

Testing Insulation Resistance during Working.—An article by 
Dr. Th. Bruger in the Elektrotechnische Zeitschrift of October 9th 
descrihes & simple method of testiog the insulation resistanoe 
of a continuous-current network during working. In the case 
of a two-wire network, & battery aud adjustable resistance are 
connected between the negative main and earth, the E.M.F. 
of the battery being in opposition to the potential of the main. 
A galvanometer is also connected between the same main and 
earth, and the resistance is adjusted until the galvanometer 
shows no deflection. Then if E and e be the voltage of the 
network and battery respectively, and W be the value of 
the adjustable resistance when no current flows through the 
galvanometer, the fault resistance of the positive main is 


Е w. Thus, if E is 200 volts and e 20 volts the fault resis- 


tance is 10W. The test is then repeated on the po:itive main 
and this determines the fault resistance of the negative 
main in the same way. Messrs. Hartmann and Braun 
make a testing set for the purposes of the test. In applying 
the method to a three-wire network, assuming that the middle 
wire is not earthed or that its earth connection has been 
removed, the battery, resistance and galvanometer are connected 
in the same way to each of the two outersin turn. In this 
case it is assumed that E =e; i.e., that the auxiliary battery 
has the same voltage as the network. The fault resistances 
of the individual wires of the network are not obtainable sepa- 
rately, but the insulation resistance of the network as а whole 


is given by the formula Шы ‚ Where W, and W, are Ше 
values of the resistance for balance ou each of the two mains 
as explained above.. On a five-wire network in which the test 
had been made on the outers in the same way, the insulation 


. '4W,W 
resistanc Id be 19 
à o woud de WIT W. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, October 31st. 

PHYsicAL SocrETY. 
ó p.m. Meeting at Burlington House, in the Rooms of the Chemical 
Society. Agenda: (1) *On the Existence of a Relationship between 
the Spectra of some Elements and the Squares of their Atomic 
Weights," by Dr. W. Marsball Watts. (2) The Size of Atoms, 
by H. V. Ridout. (3) Exhibition of Vacuum Calorimeters, by 

Prof. Н. L. Callendar, F.R.S. 


SATURDAY, November 1st. 


Gra4saow TzoHNIOAL COLLEGE ScrentiFic SOCIETY. 

7:30 p.m. Meeting in the Science and Arts Buildings, 58, Bath-street, 
when a Paper on “Comparison of Alternating and Continuous 
Currents for Different Purposes,’’ by W. Benison Hird, will be read. 

MONDAY, November 3rd, | 

| SOCIETY ОР CHEMICAL INDUSTRY. 

8 p.m. Meeting in the Chemical Society's Rooms, Burlington House, 
when the following Paper will be read and discussed: “ Preliminary 
Investigation of the Chemical Changes produced by Various 
Reagents on Gutta-percha,” by Sir William Ramsay, F.R.S. 

TUESDAY, November 4th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p. m. Ordinary Meeting. Address by Mr. J. C. Hawkshaw, Presi- 
dent, and presentation of Medals and Prizes. 

WEDNESDAY, November 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

7:80 p.m. Meeting in the Institution Library, 28, Victoria-street. 
Paper to be read: “Steam and Electrical Exhibits at the 
Wolverhampton Exhibition,” by H. A. Pickett and A. B. Scorer. 

THURSDAY, November 6th. 
RÖNTGEN SOCIETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square, W., when 

the President will open the Session with an Address. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier v’Axsz.] 


Improved Coal Calorimeter.— W. Rosenhain has devised a 
coal calorimeter based on the same principle as those of 
Thomson and Hudson-Beare, but better adapted to factory 
use. The coal is burnt in a stream of oxygen while enclosed 
in a chamber immersed in the water of the calorimeter. The 
calorimeter, therefore, consists of two essential parts, a vessel 
for containing the water, and a chamber in which the combus- 
tion takes place. The former is а rectangular vessel of sheet 
brass, containing about 2j litres of water, while the latter is 
much smaller, and is made principally of glass and provided 
with a eet of pipes and valves for the admission of the oxygen 
and the escape of the prodacts of combustion. The brass 
calorimeter vessel is provided with two opposite windows, 
which allow a full view of the interior and of the progress of 
the combustion. The combustion chamber is formed by a 
lamp chimney, preferably a Jena incandescent gas light 
chimney, closed at top and bottom by brass plates with the 
various attachments. The oxygen enters through a rose 
nozzle in the centre of the chimney and flows down to the 
coal specimen, and the gases then emerge into the water of 
the calorimeter. The combustion is started by an elcctrically 
heated platinum wire. At the end of the combustion, water 
enters the whole combustion chamber and takes up all the 
heat. No explosion can possibly occur, and the instrument is 
not costly. 

LW. RoszxHaIN, Phil, Mag., October, 1902.) 


The Function of Physical Instruments.—In his inaugural 
address at Leipzig University, О. Wiener struck a note which 
has а somewhat unusual sound to the ear of the engineer and 
physicist, but which nevertheless marks a wider and truer 
conception of his duties and opens up new vistas of beneficient 
work. He said: ''Thus every new instrument and every 
collocation of known instruments for a new purpose is seen 
from the point of view of evolutionary history ав а natural 
development and extension of our senses, as a step forward in 
our adaptation io surroundings, and ап advantage in the 
struggle for existence." Physical theory may be defined as 
“a guide towards internal adaptation to external phenomena.“ 
Oar senses place us in relation with certain happenings in what 
we call the material universe." These happenings are found 
to obey certain regularities or “ laws.” We learn to interpret 
certain phenomena as functions of preceding phenomena, and 
postulate а ‘‘ causal connection” between the two sets of 
phenomena. Further links in this connection are revealed by 
every new sense we acquire, or by every extension of the soope 
of an existing sense. Thus our collection of electrical 
measuring instruments form our electrical sense" and 
reveal previously unsuspected links between phenomena. We 
shall never know all the links unless our senses are infinitely 
developed, but we are able to reduce the number of indepen- 
dent variables by every extension of sense. 

[О. WIENER, Physikal, Zeitschr., October 1, 1902.) 


Influence of Becquerel Rays upon Spark Discharges.— Elster 
and Geitel found that the spark discharge of an induction ooil 
is influenced by Becquerel rays in the same manner as it is by 
ultra-violet rays, but they thought that the metal of the elec- 
trodes was without any influence. M. Cantor mentions a case 
in which the last remark does not hold good. The spark 
between platinum electrodes was always provoked by a radium 
preparation, but it was not provoked on substituting aluminium 
electrodes for the platinum. To bring out clearly the influ- 
ence of the electrodes it is necessary to put a suitable capacity 
in parallel with the spark-gap. The discharge between plati- 
num electrodes is provoked even at 30sm., whereas that 
between aluminium electrodes fails even at bom. Electrodes of 
gold, silver, copper, brass and iron are also sensitive, but to a 
smaller extent than platinum. Their behaviour is analogous 
to their behaviour under ultra-violet rays. It is found that 
only the negative electrons are concerned in this differential 
action upon metals. Another effect noticed by the author is 
the action of an electrostatic field surrounding the spark-gap 
in facilitating the discharge between the electrodes, This is, 
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no doubt, another action of the field in modifying the distri- 
bution of free electrons in the spark-gap, one aspect of which 
is simultaneously described by Lecher. 

IM. Cantor, Ann. der Physik., No. 10, 1902.) 


Ballistic Galvanometer with Movable Сой.—Н. Diesselhorst 
summarises the principles which should underlie the con- 
struction of a good ballistic galvanometer with a movable coil, 
such as has recently been introduced on account of its inde- 
pendence of external disturbances. It should be possible to 
accurately observe the point of reversal. The reversal should, 
therefore, not take place less than five seconds after the 
impulse. The galvanometer should be sensitive and should 
soon return to rest. Finally, the time of the impulse should 
not perceptibly influence the deflection, or, if it does, that 
influence should be easily calculable. As regards the time 
distribution of the current impulse, the author shows that 
the form of the current is quite without influence provided 
its duration is short. 1% has certainly no effect upon the 
damping. If а d’Arsonval galvanometer is to be used for 
ballistic measurements which do not admit of a multiplica- 
tion method, the best instrument is that which is aperiodic 
with the external resistance used, and in which the period of 
undamped oscillation is about 15 seconds. If the damping 
factor lies between 80 and infinity, it may be so arranged that 
reversal takes place in five seconds, and that the deflection 
has gone back to zöboth of the original amount in less than 
one minute. At the same time, it is possible to secure that 
of the greatest possible sensitiveness less than 5 per cent. shall 
be lost. (Н. DrxsszLHonsT, Ann. der Physik, No. 10, 1902.) 


Reflection of Cathode Nays.— L. Austin and H. Starke show 
that when cathode rays impinge upon a sheet of metal posi- 
tive electricity is obtained on the metal under certain condi- 
tions. This shows that beside the ordinary reflection of 
cathode rays there is a further giving out of negative elec- 
tricity. This negative electricity is due to a secondary emis- 
sion of negative electrons by the metal struck. These electrons 
have a velocity of the order of cathode rays. Their emission 
is independent of the pressure of the gas, but is roughly 
proportional to the intensity of the cathode radiation. It 
increases with the degree of polish of the reflector, and the 
denser the metal of the latter, the greater is the positive 
current coming through it. The emission increases with the 
angle of incidence of the cathode rays, and disappears entirely 
at a vertical incidence. At a vertical incidence, therefore, we 
have the pure process of diffuse reflection, which is indepen- 
dent of the pressure, of the intensity of the cathode rays, and 
of the discharge potential. The ordinary diffuse reflection is 
probably also independent of the angle of incidence, and the 
coefficients of reflection formerly obtained for various metals 
still hold good. The new type of secondary radiation is 
strikingly shown by the positive current from the mirror 
which replaces the negative current at а certain angle of 
incidence. 2E 
(Austin and STARER, Ann. der Physik, No. 10, 1902.) 


Electrolysis and Phystology.—M. Berthelot has made an 
exhaustive study of certain voltaic cells whose behaviour has 
ап important bearing upon the physiological action of animal 
cells composing the human body. He has determined the 
limit of current intensity corresponding io a certain external 
electrolytic work, using a sulphuric acid voltameter with 
Wollaston electrodes, giving off hydrogen and oxygen, and the 
same voltameter with ап addition of pyrogallol, which gives 
off hydrogen only. With the former voltameter the lowest 
quantity of hydrogen evolved was 5 x 10-5 milligrammes per 
minute with a carrent of O1 milliampere. With an addition 
of pyrogallol, the amount of hydrogen per minute was reduced 
to 6 x 1075 milligrammes, with a current of 0:01 milliampere. 
For discovering chemical action, the evolution of hydrogen is 
very much more sensitive than the deposition of silver. The 
author shows that these extremely minute electrolytic actions 
are of the same order of magnitude as the very small amount 
of chemical transformation accomplished in a single animal 
cell during the impact of а single blood-wave. The gastric 
juice contains 0-1 gramme of HCl, secreted by the stomach in 


24 hours—i.e., 86,000 heart-waves. Every wave would, there- 
fore, generate about a micro-milligramme of НО], and a single 
gastric cell about 10-? milligrammes. Such electrolytic 
actions are numberless throughout the human body. | 
[BzRTHELOT, Comptes Rendus, September 29, 19032.) 


Magnetisation and Elasticity.—The large number of experi- 
ments hitherto made on the connection between magnetisation 
and the modulus of elasticity of a piece of steel has resulted 
in showing that magnetisation increases slightly the modulus 
of elasticity in iron and nickel, and that the change increases 
with the magnetising force. The law of this change has, 
however, not been clearly brought out hitherto, and a fresh 
study has, therefore, been undertaken by Honda, Shimizu and 
Kusakabe. The bar to be tested was placed in the axial line 
of two coils and weighted in the middle. Generally speaking, 
it was found that any body which undergoes а large change of. 
length on magnetisation also shows а considerable change in 
its modulus of elasticity. Soft iron increases in elasticity in 
a magnetic field, rapidly at first, and quite slowly at fields 
higher than 50 units. In weak fields there is a minute decrease 
at first, probably due to the lateral contraction previously 
observed. The greater the load, the greater is the increase 
of elasticity. Ordinary steel, cobalt and tungsten steel show 
the same effect, but without any initial depression. The latter 
is, however, exceedingly marked in nickel. This is an obser- 
vation not hitherto made, and generally the results obtained 
show a much greater effect than was anticipated. 

(Honpa, 8нтміғс and KusakABE, Phil. Mag., October, 1902.) 


Electrode Drop of Potential.—C. A. Skinner has continued 
his researches on the drop of potential at the electrodes in 
vacuum tubes, His last experiments (see The Electrician, 
Vol. XLVIIL, p. 882) seemed to indicate that the drop of 
potential at the electrodes in vacuum tubes is caused by & 
resistance encountered by the gas ion in discharging to the 
metallic electrode, this resistance increasing with the velocity 
of impact. To explain this it is conceived that the discharging 
ion must give up its kinetic energy with its charge, or before 
it can give up its charge. This conception opens the problem 
to mechanical investigation. The ions approaching the elec- 
trode will accumulate at its surface until the resulting electric 
intensity suffices to cause as many to discharge in a given 
interval аз arrive at the electrode during the same same 
interval. Thus the drop of potential will depend on the time 
required for the discharging ions, arriving with a definite 
velocity, to come to rest at the electrode, ‘The author makes 
a calculation on this basis, and shows that many of the 
phenomena are explained by it. The electromagnetic inertia 
of the ions is, however, ignored. It enters largely into the 
magnetic influence upon the drop of potential at the elec- 
trodes. The magnetic field, in constraining the ions, facilitates 
their discharge. [C. A. Sk In, Phil. Mag., October, 1902. 


Small Sparking Distances. —R. Е. Earhart made two years 
ago а series of measurements on the sparking distances 
between plates when the potential is static and the distances 
very small. He has now made similar measurements with 
periodic E. M. F. s derived from city lighting mains. The dis- 
tances were measured by means of an interferometer, in 
terms of wave-lengths of sodium light. One of the surfaces 
was plane and the other spherical, being a nickeled bicycle 
ball adjusted by a micrometer screw. The ball could be 
brought into contact with the plate and then separated, the 
distance of separation being readily interpreted by the number 
of fringes passing the field during the course of separation. 
Contact was tested electrically. The curves obtained were 
almost identical with those obtained from static discharge, 
thus showing that a given potential is required to cause a 
spark to pass between the surfaces, and that the character of 
the P.D., whether static or periodic, is unessential. Iron 
electrodes show the same general behaviour as nickel elec- 
trodes, bat the sparking distances are smaller, probably owing 
to the greater difficulty of obtaining good surfaces. After the 
first discharge the sparking distance decreases, probably owing 
to the fusing down of projecting points. 

LR. Е. EARHART, Phys, Review, September, 1902.) 
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. RECENT PROGRESS IN LARGE GAS ENGINES.* 
BY HERBERT A. HUMPHREY, M.I.MEOH.E., A. M. I. C. E., M. I. R. E. 
(Continued from page 1021, Vol. XLIX.) 


Enough has now been said about the construction of large 
gas engines to make it clear on what lines the development is 
taking place. The gas engine of the future will be double- 
acting, and, for great regularity or high powers, multicylindric. 
It will start with compressed air, and in ordinary running will 
govern by cutting off the mixture aocording to the power 
required. Still more perfect results will be obtained if the 
degree of compression is made to remain constant for all 
varying quantities of mixture admitted to the cylinder. 
Letombe has already succeeded in accomplishing the equiva- 
lent of this by his system of “ super-compression,” but other 
means of attaining the same end may be devised without much 
additional complication. Duplicate electric ignition will be 
used, and the firing point will be adjusted by the governor to 
suit the quantity of mixture. The tandem or double-tandem 
system of construction will generally be preferred, but the 
Oechelhäuser and the double vis-à-vis are capable of giving 
excellent results. For the next few years horizontal engines 
will be mostly used, as they are cheaper to build and more 
easily handled, but in time the vertical type will come to the 
front again for central station work. It must not be supposed 
that the features of the future engine as here described are 
new. The old original Lenoir engine was double-acting ; also 
Dick, Kerr & Co. made a double-acting engine years ago. Yet 
the success of the Körting engine and the conversion of the 
Cockerill Company, the Westinghouse Company and the 
Deutz Company to the double-acting system (all firms now 
making this type) is a factor of importance. 


Table IV.— Makers of Large Gas Engines. 


Simplex Engines. — Société Anonyme John Cockerill, of Seraing ; 
Richardsons, Weetgurth & Co., Middlesbrough ; Schneider & Co., Creusot, 
France ; La Société Alsacienne de Constructions Mechaniques, Mulhouse, 
Germany; Markische Maschinenbau Anstalt, Wetter-a.-d.-Ruhr, Germany; 
La Société Anonyme de Construction de Machines Breitfeld, Danek & Co., 
Prague, Austria. 

Körting Engine,—Gebr. Körting Kortingsdorf, near Hannover; The 
Maschinenbau A.G., formerly Gebr. Klein, in Dablbruch ; Haniel and 
3 Düsseldorf, Grafenberg; Siegener Maschinenbau A. G., formely A. 
and H. Oechelbüuser, Siegen; Donnersmarckhütte Oberschlesische Eisen- 
und; Kohlenwerke A. G., Zabrze, O.-S.; Ganz & Co., Eisengiesserei- und 
Maschinenfabrik A. G., Budapest; A. G. der Maschinenfabriken von 
Escher, Wyss & Co., Zürich; Fichet and Heurtey, Ingenieurs des Arts et 
Mauufactures, Paris; Frazer and Chalmers, Eritb, Kent; Mather and 
Platt, Salford Iron Works, Manchester, England; the De la Vergne, 
Refrigerating Machine Co., foot of East 138th-street, New York, U.S.A. 

Oechelhduser Engine. — Deutsche Kraftgas Gesellschaft, Berlin; Die 
Berlin Anhaltische Maschinenbau A. G., in Dessau; Die Ascherslebener 
Maschinenbau A. G., formerly W. Schmidt & Co., in. Aschersleben; A. 
Borsig, in Tegel, near Berlin ; Die Kolnische Maschinenbau A. G., in Köln, 
Bayenthal ; Die Siegener Maschinenbau A. G., formerly A. and H. Oechel- 
häuser, in Siegen -i.-Westf.; L' Energie par le Gaz (Soc. Anon.); Maschinenfabrik 
Andritz A. G., Andritz- Wein, Austria; Maschinenfabrik von L. Lang, in 
Budapest, Hungary; Russische Electricitats Gesellschaft Union," St. 
Petersburg, Russia; Russische Electrotechnische Werke, Siemens and 
Halske A. G., St. Petersburg, Russia. 

Deutz Engine.— Gas Motoren- Fabrik Deutz, Cologne. 

Premier Engine. — Premier Gas Engine Co., Sandiacre, Nottingham. 

Crossley Otto. Crossley Bros., Openshaw, Manchester. 

Westinghouse.— British Westinghouse Company, London; Westinghouse 
Company, East Pittsburg, U.S.A. 

The Snow Engine.—Snow Steam Pump Works, Buffalo, New York, U.S.A. 

Stockport Engine.— Andrew & Co., Reddish, near Stockport. 

Campbell Engine.—Campbell Gas Engine Co., Halifax. 

Charon Engine. Société Générale des Industries Economiques, Paris. 

Letombe Engine.—Compagnie de Fives Lille, Lille, France. 

Suisse.—Schweizerische Machinen Fabrik, Winterthur, Suisse. 

Tangye Engine. — Tangyes Limited, Cornwall Works, Birmingham. 

Fielding Engine.— Fielding and Platt, Gloucester. 

French Otto.—Cie. Francaise des Moteurs à Gaz, Paris. 

National Engine.— National Gas Engine Co., Ashton-under-Lyne, 
Manchester. 

Nürnberg Engine.—Vereingte Maschinenfabrik Augsburg und Maschinen- 
bau Gesellschaft, Nürnberg. 

Soest Engine.— Louis Soest & Co., Reisholz, Düsseldorf. 


* Abstract of а Paper read before the British Association (Section G) at 
Belfast, September 11th; UNE 


If the great difficulties which at present beset the gas tur- 
bine could only be removed, hardly any other kind of prime 
mover would have a chance of competing with it. The reward 
for success is so great that strenuous efforts will undoubtedly 
be made in this direction. Meanwhile an attempt is being 
made to do away with reciprocating parts in a gas engine by 
exploding a gas mixture alternately in two conical vessels 
connected by a U pipe filled with water, and containing a 
turbine chamber at its lower portion. An explosion taking 
place in the top part of the cone of one vessel forces the water 
down one leg of the U and up the other, the water doing work 
on the turbine on its passage, and also compressing the mix- 
ture into the upper part of the second conical vessel ready for 
explosion there. Of course, the flow of water has to be so 
contrived that its action on the turbine is always to turn it in 
the same direction, but the details cannot be now described, 
the author's object simply being to direct attention to new 
lines of possible development. 


A review of recent progress would ba incomplete without a 
passing reference to the theory of the gas engine, to which 
several important contributions have been lately made. 
Prof. Burstall has shown that the ignited gases in a cylinder 
are far from being at one temperature, and that, in fact, the 
core of the gas is much hotter than the gas nearer the cylinder 
walls. He has also, by а careful investigation based on the 
increasing specific heats of gases at high temperatures, done 
much to enlighten us as to the question of suppressed heat 
and after burning." Mr. J. E. Petavel, in a Paper read 
before this Association at the Bradford meeting, showed some 
remarkable results on thermal emissivity in high-pressure 
gases. Perhaps the most interesting is the fact that at the 
temperatures and pressures obtaining in a gas engine the loss 
of heat by the hot gases to the cool walls is almost entirely 
due to convection ; indeed, the convection plays so important 
a part that the effect of conduction and radiation may be 
neglected. The theory of the gas engine is, however, far 
from complete, and there still remains plenty of work for the 
Gas Engine Research Committee and others to do. 

Incidentally, the use of gas engines in central electric 
stations has been touched upon, but the subject is of such 
great importance that it will occupy the remainder of the 
present Paper. For a good many years moderate-size gas 
engines have been used to drive dynamos, principally by belt- 
ing. This plan is still useful for small installations, and a 
recent case of this kind is shown in Fig. 10, which is from a 
photograph of the generating plant at Giessen. One 800 n.». 
and two 160 н.р. gas engines using producer gas are seen belted 
to direct-current dynamos. The engines are by the Gas- 
motoren Fabrik Deutz. Another very successful installation 
is to be found at the central station of the Northwich Electric 
Supply Co., where gas engines using Mond gas are belted to 
direct-current dynamos. In this case, the company purchase 
the Mond gas at 2d. per 1,000 cubic ft. from a neighbouring 
works, and it is pumped to them through j mile of under- 
ground pipe. 

Belt-driving is, however, the exception, and now direct- 
coupling is almost exclusively adopted. Prejudices at first 
existed against it. Dynamo makers ssid the shock of the 
explosion would damage the armature. One well-known firm, 
in 1896, refused to tender for a 100kw. dynamo on learning 
it was to be direct-coupled to a gas engine, and expressed 
their opinion that the arrangement could not be satisfactory. 
Another firm, Messrs. Siemens Bros., supplied the dynamo, 
and at the end of two years’ day and night running, a blue 
glaze covered the commutator, which had not even been 
touched with a sheet of sandpaper. The original brushes 
were in use, and its working was all that could be desired. 
Larger sets were, later on, put to work by the author in the 
same power house, and the result of running two 2,250-ampere 
100-volt dynamos direct from gas engines has proved that the 
commutator bars do not mark at points which are under the 
brushes when explosion takes place, any more than at other 
points in the circumference of the commutator. 

Fig. 11 shows the central station for supplying the town of 
Basel with light and power, the gas engines being supplied by 
the Gasmotoren Fabrik Deutz. There are three engines 0Ї 
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300 н.р. and one of 350 н.р., all being double-cylinder gas | divided in their opinion as to the driving of alternators which 
engines, direct-coupled. In this case the flywheel is placed in | have to work in parallel. Only a few months ago one of our 
the centre, and the dynamo is carried on an outside bearing. | best-known electrical engineers publicly stated that he did not 
The dynamos run in parallel when required, and furnish | 
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Fic. 10.— ONE 300 n.r. AND Two 160 m.r. Soci£TE Suisse ENGINES | —— сие | 
AT GIESSEN. Fic. 12.—DBasrkg STATION. THREE 300 H. P. DEUTZ ENGINES. 


currents at 450 volts to 600 volts. On the left of the plan is | know of any case where gas engines were driving alternators 
eeen the producer plant, using anthracite coal, and the small | in parallel. The author has met a fair number of engineers 
gasometer for storing the gas. Fig. 12 is an interior view of | who profess to remain sceptical on the subject; and although 
the station, with three of the gas engines in position, апа ! those who are best informed readily admit that there is no 
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Fis. 11.—Ёопв 300 н.р. Deutz ENGINES 
WITH ALTERNATORS AT THE BASLE CENTRAL 
STATION. 


foundations in for the fourth set, which has since been erected, | question of doubt, yet it is as well to confront the waverers 
bringing the horse-power up to 1,250. Fig. 18 shows the gas | with a few facts; and the next dozan slides will show examples 
producer plant supplying the engines at Basle. of gas-driven alternators which work in parallel. Beginning 

Electrical engineers are quite satisfied that direct-current | with a simple case, Fig. 14 shows an installation at the large 
dynamos can be satisfactorily run by gas engines, but they are | pottery works at Embrach, where three 100 n. r. gas engines 
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by the Locomotiv und Machinenfabrik of Winterthur, called 
the Bociété Suisse, are belted to three-phase alternators, 
which supply power and light to the factory. The cylic speed 
variation of the gas engines is zu, but by the addition of 
gmall flywheels on the alternators the cylic variation is reduced 
to з. Even this is high, and half this variation is usually 
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Fic. 13.—1,200 н.р. GAs GENERATORS AT BasLE (DEUTZ). 


demanded for such work, but it serves to show what has been 
done, for these sets run well together. The Société Suisse have 
а probably unique example of two twin gas engines of 200 н.р. 
each, which not only work with their alternators in parallel, 
but are sometimes put in parallel with a water-turbine alter- 
nator set at Spiez, situate a distance away of over 70 miles. 


Fic. 14.—TnnEE 100 H.P., Suisse ENGINES DRIVINd THREE-PHASE 
ALTERNATORS IN PARALLEL (AT EMBRACH), 


An installation of the Gazmotoren Fabrik Deutz is shown 
in Fig. 15, which is from a photograph of two 800 н.р. sets at 
the Friedenshiitte works,near Morgenroth. Besides the 800 н.р. 
engines shown, there are two 200 n.». sets, all of which are 


Fic. 15.—Two 500 н.р. рвота ENGINES, ALTERNATORS iN PARALLEL 
| (aT FRIEDENSHUTTE). 


coupled with alternators supplying three-phase currents. 
The plant was erected in 1898 апа 1899. The cyclic 
variation of these engines is 180, and this is found quite 


The engines work with blast-furnace gas, and the plans have 


been made to extend the installation to a total of 2,500 n.». 


Fig. 16 shows one of the fine four-cylinder Deutz engines of 
1,000 н.р., direct-coupled to an alternator of the Allgemeine 
Elektricitäts Gesellschaft, Berlin. This is one of a set of 
dynamo engines having a total capacity of 8,200 н.р. erected 
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Fia. 16.—1,000 н.р. FOUR-CYLINDER DEUTZ ENGINE WITH ALTERNATOR. 


at the Gutehoffnungshiitte works in Oberhausen, where 
parallel working is to be regularly adopted as soon as the 
switchboard arrangements are completed. 

A very good example of Deutz engines of the four-cylinder 
type with alternators is to be seen at Diidelingen (Luxemburg), 
where four sets are placed in one house. The two 600 н.р. 


Fra. 17.—Two 600 н.р. AND Two 1, COO н.р. DEUTZ ENGINES AND 
ALTERNATORS (AT DÜDRLINGEX). 


sets are arranged with the flywheel in the centre and the 
alternator on one side, but the larger 1,000 н.р. sets have the 
alternator placed in the middle. Here, again, the alternators 
run in parallel, and the engines use blast-furnace gas, although 
an auxiliary producer gas plant is provided. Fig.17 shows the 
interior view of the Düdelingen power house. The nearest 
engines are 600 н.р. each, and the two sets at the far end are 
1,000 н.р. each. The Deutz Company have other engines 
driving alternators in parallel at Romanshorn, Switzerland. 


(To be concluded.) 


Wireless Telegraphy in America.—Flectricity of New York 
says that an officer of the Signal Corps has been ordered to 
Alaska in connection with the restoration of cable services 
between Fort St. Michael and Nome. The company which 
undertook to establish a wireless system between these points 
has been unable to complete it, our contemporary says, and 
the cable, which has not been in operation, will be utilised if 
it can be repaired. It is said that officers of the United States 
Signal Corps are conducting experiments with a view to per- 
fecting an apparatus which may be carried on a soldiers 
back, and operated in connection with an aerial arrangement 
attached to a small, easily charged and manipulated balloon. 


sufficient to give good results with alternators in parallel. | The system is said to be extremely portable and convenient. 
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THE NEW LIGHTING AND POWER STATION AT LEEDS. 


Owing to the rapid inerease in the demand for electrical 
energy for both lighting and power purposes, the Corporation 
of Leeds have found it necessary to make considerable addi- 
tions and extensions to their existing plant, from time to time. 
Of late, however, the available space on which extensions 
could be made has been gradually getting less, and it became 
evident that a supplementary generating station would soon 
be ne From observations of present practice it was 
decided, not only to make provision for present needs, but to 
anticipate future business by installing large units. The 
Leeds district is one in which there is a large and growing 
demand for motive power, and the question of how to deal 
with this demand-in the most efficient manner immediately 
presented itself. The Electricity committee decided to solve 


dynamos. 


from the floor line to the under-side of the coal stores. 


) 

running the various leads from the switchboard to the 
For this purpose there is a cable cellar (see illus- 
tration), which occupies the whole of the space beneath the 
switch room, and which also leads to the subway running from 
the works to Queen-street. The stores occupy a room above 
the switch room, with which it is identical in size. 

The boiler house is rather larger than the engine room, 
being 281ft. in length, 82ft. in width, and 210ft. in height 
he 


amount of coal which it is estimated will be consumed in 9 
month is 4,000 tons, and the coal store, which is over the 
boiler house, is capable of holding just this quantity. The 
ohinn is 210ft. high, with an inside diameter at the bottom 
of 12ft. 6in. | | 


—j— —— —— ——— 


this problem by embodying in these extensions a new plant 
for generating two-phase currents, in addition to which they 
now contemplate the conversion of a number of their old 
single-phase machines to two-phase. 

The site chosen for the new works was already in the 
possession of the Council; its dimensions were 290ft. by 
181ft., and the whole of this land has now been built upon. 
The engine room is a lofty erection 220ft. in length and 65ft. 
in width. From the floor line to the crane rail measures 
88ft., and from floor line to the under-side of the roof binders 
44ft., thus allowing 11ft. clear for the movements of the crane. 
The design of the switch-room shows considerable forethought, 
one result of which is that accommodation has been provided 
for step-up transformers for feeding the outlying districts of the 
city at extra high pressure, should such a proceeding be 
necessary. The room itself is no less than 170ft. in length by 
28ft. in width and 16ft. in height. 

Ample room has been provided for leading out the cables 
from the works to the different parts of the town, and for 


GENERAL VIEW OF GENERATORS. 
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Up to the present there are but two units installed in the 
engine room, but their combined capacity dwarfs that of many: 
Stations with half-a-dozen or more comparatively small 
machines. The alternators were made by the Electric Con- 
struction Go., and are coupled, one to a McLaren engine and 
the other to a Belliss. Each has a capacity of 1,500kw. and 
each engine is capable of developing 2,400 н.р. Both engines 
are of the triple expansion enclosed type, with forced lubrica- 
tion. The dimensions of the McLarea engine are as follows :— : 


High- pressure cylinder 27 zin. diameter. | 
Intermediate-pressure cylinder............... 394ір. 7 do. | 
Low. pressure cylinder . 64 zin. do. ö 
CC € in. | 
„ а анас ao re аваа 200 reva. per шїп, 


The valves are trick ported slide valves, balanced horizon 
tally and vertically, and the floor space covered by the set is 
38ft. by 18ft. біп. The engine alone covers 21ft. by 9ft. and 
ів 20ft. high. It is fitted with Messrs. McLaren’s automatic 
expansion governor. 
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The dimensions of the Belliss engine are 
as follows :— 


High-pressure cylinder ......... 22Jin. diameter. 
Intermediate-preesure cylinder 35in. do. 
Low-pressure cylinder ...... ... 55in. do. 
STOKO S S0in. do. 
V% AU EE RUE; 200 revs. per min. 


The engine has piston valves, and the 
governor acts on the throttle. The total 
floor space occupied by this set is exactly 
the same as that occupied by the McLaren 
set, but the engine alone occupies 25ft. 3in. 
by 8ft., and is 22ft. high. 

The alternators, as stated before, generate 
two-phase current. They are of the revolv- 
ing field type with 80 poles, and the 
maximum output of each machine is 1,750 
kilo-volt-amperes at 2,200 volts on a load 
having a power-factor of 0:8. The flywheel 
effect is such as to reduce the fluctuation 
in velocity during a revolution to less than 
one-twentieth of 1 per cent. from the mean 
velocity, and the paralleling force is so 
great that the synchronising current is 
hardly perceptible. 

The guaranteed commercial efficiency is - 
95 per cent. at half load. Close regulation 
of voltage being so essential with two- 
phase machines required to work on a 
combined motor and lighting load, the 
specification calls for a maximum drop in 
voltage from no load to full non-inductive 
load of 4 per cent, and of 12 per cent. on 
a load having a power- factor of 0:8. It 


E. C. C. GENERATOR COUPLED TO BELLISS ENGINE. 


is further guaranteed by the contractor 
that when one phase is carrying full non- 
inductive load, the other being on open 
circuit, the difference in the voltages of 
the two phases will not exceed 84 per 
cent. The frequency is 50 — per sec., and 
the voltage 2,000 on each phase. Some 
idea of the size cf these machines may 
be obtained when it is known that the 
weight of the magnets and wheel ani 
sbaft is 28 tone, the total diameter over 
the field magnets being 18ft. Oin. A cast- 
steel ring fits over а cast-steel spider, and 
it is to this that the magnet poles are 
bolted. The Electric Construction Co.’s 
elot type of winding has been employed in 
the manufacture of the armatures. On the 
alternator shaft of each set is mounted an 
exciter of 8kw. capacity. 

The manufacture of the sub-station 
transformets has also been entrusted to 
the Electric Construction Co. Each trans- 
former has an output of 60kw., the primary 
current being supplied at 3,000 volts, 50 
periods; the secondaries are wound to give 
either 805 or 410 volts. The special feature 
of these transformers is the use of circular 
stampings, having only one joint, thus 
giving the lowest possible magnetic resist- 
ance for a given coil area. The tests show 
an open circuit loss of 460 watts, and & 
guarantee is given that the magnetising 
watts wil not increase after the trans- 
formers are put to work. The drop in 
voltage from no-lcad to full non-inductiw 
load is 1 per cent., while on a load having 
a power-factor of 0°75 the drop is still 
under 2 per cent. 

The condensing plant, by Messrs. Cole, 
кыз Р —— | Marchent and Morley, consists of two sur- 
E.C.C. GENERATOR CGUPLED TO MCLAREN ENGINE, face condensers, each having 8,400 eq. ft 
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of heating surface, one for each engine. In connection with 
those condensers are two centrifugal pumps by Messrs. Belliss 
and Moroeom. There are 2,245 tubes in each condenser of 
lin. internal bore and 7ft. 9in. in length. Both condensers 
are situated in the cellar below the engines. 

All steam pipes are lap-welded steel, with flanges welded on, 
and the exhaust pipes are wrought iron riveted, while the 
remainder of the pipes are cast iron. The whole of the pipes 
for all purposes, together with oil filters, &c., were supplied 
by John Spencer (Ltd.). For the purpose of extracting oil 
from the exhaust steam before it passes into the condenser 
there has been fitted in the exhaust pipe, between the engine 
and its condenser, a Holden and Brooke’s oil separator, while 
the feed tanks, situated in the pump house, receive the 
discharge water from the air pump for the condensers. z 

. The engine room is provided with a 80-ton overhead travel- 
ling crane, by Messre. Booth & Bros., equipped with a two- 
phasa motor. 

Messrs. Ferranti have supplied the new switchboard, which 


is of the high-tension type, consisting of six sets of two-phase. 


oil break switches on the dynamo board, with the necessary 
bus bars, synchronising apparatus, &oc., and 80 circuit panels 
of the usual spring break type. A glazed brick wall sup- 


E. C. C. SuB-sTATIOX TRANSFORMER. 


ports this board, the dynamo section being on one side 
and the feeder section on the other, On quite a distinct 
and separate board at the back of the controlling table 
are placed the exciting circuit instruments, and the exciter 
controllers are placed on a table away from the board. 
The existing switchboards have been coupled up to the 
new board by means of three sets of feeders. As pre- 
viously mentioned, the cable cellar is immediately beneath 
the switch room, and is so arranged that the cables leaving the 
board are carried down direct on io shelves supported by 
brackets carried on iron pillars, and they then pass away 
into the cable subway, a distance of 350yds. It is thus 
possible to gain access, with t ease, to any cable, whenever 
desirable, as there is a space of 2ft. 6in. between the tiers of 
shelves through which the attendant can walk. The subway 
itself із 1166. wide and 7ft. high, the roof girders being sup- 
ported by a line of pillars. A line of shelves is formed on 
each side by means of brackets which are fastened to the side 
walls, and there are additional brackets supported by the 
centre pillars. Accommodation is provided in the subway for 
200 cables, and there are outlets at each street crossing which 
permit of the exit of cables. The whole of the subway is 
enclosed in waterproof course. 

The boiler house has been designed to accommodate 24 


boilers with 4,800 sq. ft. heating surface each, but up to the. 
present there are only eight Babcock and Wilcox water-tube 
boilers installed, all being fitted with superheaters and 
purifiers. The tubes are arranged in 17 sections, with 12 best 

solid-drawn steel tubes to each section. The boilers are fitted - 
with Meldrum’s coking stoker and forced draught. 

An economiser, by Messrs. E. Green & Son, consisting of 
960 tubes of their standard make, is situated over the boilers’ 
between the coal store and the western wall of the engine 
house. Provision ha3 also been made in the boiler house for 
three other economisers of the same size, one to each set of 
six boilers. The conveying plant and mechanical stokers are 
driven by means of two-phase motors. | 

At the south end of the boiler house is the pump house, 
capable of holding seven Weir feed pumps, which would feed 
all the 24 boilers, but up to the present it contains only two 
with a capacity of 4,000 gallons per hour each and one with a 
capacity of 8,000 gallons per hour. In addition to these there 
are two Worthington pumps (one capable of pumping 12,500 
gallons per hour and the other just double this quantity), 
which discharge the water into the overhead storage tank 
after drawing it from the river and passing it through a 
battery of Hawksley, Wild & Co.’s filters. 


View ОЕ CABLE SUBWAY. 


The coal-conveying plant, not yet erected, is being supplied 
by the New Conveyor Oc., and consists of elevators and 
conveyors for the coal, and ash-conveying plant for the ashes. 
The coal is brought down to the works in the Corporation’s 
own boats and will be discharged by means of a crane mounted 
on an elevated structure 15ft. above the wharf level. This 
crane will be capable of travelling over a distance of about 
606. on this structure, and will be fitted with a grab to enable 
the coal to be handled as quickly as possible. Immediately 
under the crane rails will be placed a plate conveyor running 
under the whole length of the elevated structure for the crane. 
The plate conveyor is 8ft. wide, and sheet-iron sides, fitted 
immediately above it and placed on an angle, will direct the 
coal, when discharged from the grab, diract on to the conveyor. 
The coal is then taken to a hopper immediately outside the 
boiler house entrance, is there elevated by means of two con- 
veyors to the coal stores, and is transmitted through the coal 
stores on three push-plate conveyors, one in the middle and 
one on either side of the bunkers. The coal can thus be dis- 
charged at any point in the stores as required. The plant will 
be able to deal with 40 tons of coal per hour. The ash con- 
veyor is of the plate-conveyor type, and carries all the ashes to 
the north end of the boiler house. A bucket elevator then 
receives the ashes, which are carried up and discharged into 
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an overhead ash-bin, from which they are released and dropped | sary machine tools to do the repairs. Mr. Charles France has 

into carts by means of opening а shoot at the bottom of the | been responsible for the architectural design of the buildings, 

bunker. and the engineering work, both mechanical and electrical, has 
The workshops are at the north end of the buildings, and | been arranged and superintended by Mr. Н. Dickinson, the 

include mechanics’ shop, smiths’ shop and joiners’ shop, all | Corporation's engineer. 

repairs being done on the premises, except in the case of very The following statement shows the progress of the Leeds 

large work. The workshops will be fitted with all the neces- ! electric lighting undertaking since its start in 1891 :— 


Capacity of No. of 35 watt 


Capital | generating lamps(or equiv.) ы oo Prices per unit charged for current, 


Date, Notes. : „ е 
expenditure. lant in connected SS — 88 
ö | E kw, | to mains. уем For lighting, For power, &c. 
July 3, 1891 | Prov. order granted to Yorkshire House- = 
to-House Co. 
1892 | Firat issue of capital and commencement TR 7 
Pis works. Ө 

May 1, 1893 mmencement of supply ........... . n 250 | 4, ы: , 
Dec. 31, 1893 m £42,154 10 6 350 10,647 1 36,068 } 8d., leas discount ss 
Dec. 31, 1894 E 64,118 7 9 750 19,858 291,113 | 7d., less discount | 3d., less 5% 
Dec. 31, 1895 б 76,526 16 9 900 | 52,559 524,629 | 54. to 6d., lees dis. Do. 
Dec. 51, 1896 105,337 3 1 900 | 59,396 701,409 Do. Do. 
Dec. 31, 1897 i 161,009 5 5 1,500 49,150 833, Do. Do. 
Dec. 15, 1898 | Undertaking transferred to Leeds Corp.* | 217,420 0 0! 2,400 65,328 re 43d. & 5d., less dis.| 2d., less 5% 
Dec. 31, 1898 vea xa 2,400 73,950 1,199,566 Do. Do. 
Mar. 25, 1900 307,522 3 3 3,040 106,263 2,005,840 Do. Do. 
Mar. 25, 1901+ 568,097 15 9 | 4,020 152,285 2,520,414 Ро. Ро. 
Mar. 25, 1902 se 505, 9 11 | 6,940 178,422 5,055,165 | 4d., less 5% IId. to 2d., less 5% 
Sept. 1902... Commencement of supply from new works ра l- 8.740 Over 200,000 к Ро. Ро, 

* As from October 1, 1898, in consideration of the issue of £217,420 of 5 per cent. Irredeemable Stock, T Meter rents abolished. 

CABLE LAYING IN MINING DISTRICTS. were simply hutted together and held in place by cast-iron 


sleeves fitted with yarn. The photograph below of а “ sub- 
siding ” street shows that when laying cables in mining 

It will be remembered that inour article on the Midland Elec- | districts these precautions are by no means unnecessary. Mr. 
tric Power Distribution scheme (The Electrician, Vol. XLIX., | H. A. Barnett, who acted for Messrs. Kincaid, W and 
р. 986) we described the special precautions which had been | Manville and took charge of the Midland Electric Power 
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CABLE LAYING IN MiNING DISTRICTS. 


taken in laying the cables in those paris of the area where | scheme for them during its evolution, informs us that in one 
subsidences might be expected. Loop pits” were provided | place a subsidence of 8ft. to 9ft. was experienced over a length 
every 200 yards, in which about 6 yards of slack cable was | of 200ft., and the telescopic system of laying the mains referred 
left, and the lengths of pipe in which the cables were laid to worked perfectly, no breakage of the cable occurring. 
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| The general arrangement of standard Heyland motors is 
THE HEYLAND SINGLE-PHASE MOTOR. shown in Fig. 1, which represents а 150 н.р. single phase 
motor forming part of the motor-generator shown in Fig. 4. 
In 1900 Mr. Eborall brought the Heyland motor under the | The stator has the usual running and starting winding, the 
notice of electrical engineers in this country, in his Institution ' former being (drum) wound in half open slots, and the latter 
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Fic. 1.— SECTION AND KLRVATION or 150 Н.Р. HEYLAND INDUCTION MOTOR FORMING PART OF A 1100:220 voL_ts MOTOR-QENERATOR. 


Paper of that year, and since that time a large number of 
motors of considerable size have been successfully constructed 
for various classes of work. It is claimed for these that they 


(drum) wound in large square holes. The rotor has a three- 
phase star-connected drum winding, carried out in half-closed 
slots, the three free ends being connected to three overhung 
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Direct-CourpLeD TO Pump. CovuPLED TO A PUMP. 


will start directly against the load, without clutches or special 
devices of any kind, and Messrs. Witting Bros. inform us that 
about 3,000 K. p. of Heyland motors are now at work. 


slip-rings on the shaft; the bearings are self, oiling and carried 
upon end shields bolted to the stator case. 
At starting, the two sets of coils are put in parallel across 


Stator Current, 
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the mains, and a three-legged resistance inzerted into the rotor | is directly belted to an Isler deep well pump, making 18 strokes 
circuit by means of the brushes on the slip rings (see scheme | per minute, and is rated at 15 в.н.р., 100 volts, 50 ~, and 
of connections shown ia Fig.6). As soon as the motor has | 1,000 revs. per min; it has run continuously (often day and 
reached a certain speed the starting coils and the resistences | night) for two years in West Ham, under the most trying 
are cut out—the latter. of course, gradually. This is the whole | conditions, with the greatest success. 


Fic. 4.—150 B. H. . MororR-GENERATOR AT THE MANCHESTER SQUARE SUB-STATION. 


operation, and is performed by one movement of the hand- Figure 4 is the motor-generator combination referred to 
wheel of the starter. For lift work the starter takes the form | above. The Heyland motor (on the left-hand side) is of 
of a special controller, quite self-contained, with dash pots, | 150 вн.р., and is probably the largest single-phase motor yet 
&c., it being operated by a rope in the usual manner. For crane | made—at any rate, for such a high frequency as 100 cycles. 


Fic. 5.—Six-ron Jin CRANE OPERATED BY 20 в.н.Р. MOTOR. 


work, a controller very similar to a direct-current tramcar | This set, which has been running for some time in the 
controller is used (see Fig. 5). Manchester-square sub-station of the Metropolitan Electricity 

Fig. 2 shows the curves of output, current, speed efficiency, | Supply Co., is used for converting either (a) single-phase 
power-factor and starting torque of one of the first heavy duty ' current at 100 ~ and 1,100 volts, or, (5) two-phase current 
single-phase motors Messrs. Witting Bros. put down. This motor at 60 ~ and 1,100 volts, into continuous current at 220 volts. 
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Ав is well known, the company are converting their distribu- 
tion system from single phase to continuous current; the latter 
is to be obtained indirectly from the two-phase power station at 
Willesden, by means of motor-generators. Until the complete 
arrangements at Manchester-square have been effected, it is 
necessary to have a means there of obtaining continuous current 
vce power work) either from the two-phase supply from Willes- 

en or from the old single-phase plant at present installed at 
Manchester-equare. The group shown in Fig. 4 does this 
—it runs either from the single-phase turbo alternators, or 
from the two-phase step-down transformers, aecording to the 
requirements of the service. When the company’s arrange- 
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Fic. 6.— DIAGRAM OF CONNECTIONS. 


ments are complete, the single-phase motor will be entirely 
removed (the bedplate, &c., of the machine has been con- 
structed with this in view), leaving & standard asynchronous 
motor-generator, operating (on the motor side) at 60 ~ and 
1,100 volts per phase. 

A highly interesting feature connected with the above- 
described combination lies in the fact that the change from 
the single-phase supply to the two-phase supply, or vice versa, 
ean be effected without stopping the group, and without 
touching the continuous-current machine, which can remain 
fully loaded ; thia was a stringent requirement of the company. 
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Fic. 7.— RUNNING PERFORMANCE, &., OF CRANE MOTOR. 
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The difficulties in the way will be readily appreciated by those 
who are in touch with the design of induction motors— 
especially of large 100 cycle single- рһаєегв. . The two-phase 
motor has 12 poles and a full load slip of 3 per cent., while 
the single-phase motor has 20 poles.and a slip of 8 per cent. 

The above-mentioned 150 н.р. motor, being the largest the 
makers had constructed, was designed on very liberal lines, 
in order to be on the ваѓе side. Messrs. Witting Bros. inform 
us that tests have shown its most economical output to be 


260 B. H. P., while its overload capacity was 480 B. H. p. before 
falling out of step, and 850 в.н.р. for four hours. | 
Fig. 3 illustrates the starting and running performance of а 
80 в.н р. motor coupled to one of two pumping sets put down by 
Messrs. Witting Bros. for the Hammersmith Vestry. These 
motors are typical standard motors designed for starting with 

а maximum torque equal to the full load running torque. 

Fig. 6 illustrates the platform of a 6-ton jib crane operated 
by means of an enclosed Heyland motor of 20 в.н.р.; this 
crane was supplied to the Hammersmith Vestry by Messrs. 
Smith of Rodley, the electrical equipment being by Witting 
Bros. The starting and running performance of the crane 
motor is shown by the curves given in Fig. 7. 
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REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for 6 books.) 
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Hendbook of Electro-chemistry. By SvANTE uns (London: 
Longmans Green & Co.) 9s. 6d. 


In a subject so full of detail as electro chemistry there is 
room for & book in which the results of recent work are 
brought together or reviewed, for such work is apt to become 
bewildering through want of classification, or an appreciation 
of the true bearing of details on the whole theory. We there- 
fore welcome a text book by an author who has taken one of 
the most prominent positions in this subjeot. 

The present volume is based on a courae of lectures delivered 
at the University of Stockholm in 1897, but it is translated 
by Dr. McCrae from a modified German translation. The 
translator has done well to add a number of references to the 
original sources of information. A reprint of lectures is apt 
to be of small value, either because they depend on something 
that has gone before, or because the most important paris of 
recent research are left untouched for want of time. In this 
case, however, the work is fairly complete, at least, up to the 
date of the lectures. In one respect, however, it is not во, but 
possibly that is the fault of the title, for it now seems to be 
well recognised that any book having the title electro-chemistry 
should refer exclusively to theory. 

The author starts abruptly by describing polarisation in the 
electrolysis of water, and its cause. After this it seems a little 
out of place to give definitions of electrical units. These are 
also given in terms of the electrostatic and electromagnetic 
systems, but readers who require these definitions would not 
know the meaning of such systems unless explained. No dis- 
tinction is drawn between P.D. and E.M.F., and a careless 
reader might think that either was equivalent to Work. There 
is sometimes a want of clearness—as in the definition of а dyne 
as the force exerted by the earth on 1/981 gramme, the 
expression of dynes in terms of kilogrammes, and in discuss- 
ing the work done by evolution of a gas under constant pres- 
sure, where the original volume is neglected without comment. 
Generally, however, the electrical part is up to date, and does 
not include the Smee cell as a unit—a favourite one among 
electro-chemists—but, nevertheless, pressure, is once expressed 
in terms of Daniell cells; and even the abbreviation “ dll.“ is 
introduced, which seems hardly necessary when volts are now 
80 familiar. 

The chapter on older electro-chemical views is very brief, 
for brevity is a characteristic of the volume. This is followed 
by a very clear description of osmotic pressure, including 
De Vries’ experiments on cell membranes, physiological 
methods, and Tammann’s experiments with drops. Then 
follows the consideration of vapour pressures, boiling points 
and freezing points. The carrying out of such measurements 
is described, but the description is too brief to be of much 
value, and the many practical difficulties are not discussed. 
Passing on to ionisation, it is noticeable that the originator of 
this theory, which has doubtless made a greater impression 
than any of recent years, makes no mention of the prominent 
part which he himself played, a modest and even refreshing 
fault, which we may, perhaps, be allowed to point out on 
behalf of the ignorant student who is seeking the history of 
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the subject. This part of the book closes with an account of 
solid solutions, which is, unfortunately, very brief, and an 
interesting review of the effect that the newer methods of 
determining molecular weights is having upon chemical 
theories, especially that of valency. 

The author then takes up subjects which are not generally 
looked upon as connected with electro-chemistry—namely, 
Chemical Equilibrium and Velocity of Reaction. There are 
many, however, who will be glad to make the acquaintance 
of Gibbs’ phase rule without the mathematics with which it is 
generally surrounded. Henry's law and other results are 
obtained by the method of reversible cycles; and the distribu- 
tion law, Clapeyron’s formula, change of solubility with tem- 
perature, and maxima and minima are considered. Guldberg 
and Waage's law is deduced by considering a cycle and also by 
the much more simple kinetic method. 

After this digression, electrolytic dissociation is taken up 
once more. The term ionisation is seldom used. For some 
reason or other, certain writers refase to have anything to do 
with this term, and proceed to explain themselves by saying 
that ‘electrolytic dissociation must be distinguished from 
ordinary dissociation," and using other similar expressions. 
It is also а pity that writers making translations should not 
translate symbols as far as possible. Reading is always more 
difficult when the meaning of the symbols used i8 not obvious. 
Why, for instance, should р denote velocity of reaction, and 
why should т be used for a well-known ratio, for osmotic 
pressure and for E.M.F.? There seems to be no object in the 
last, at least in this language, though it is becoming more or 
less usual simply because nearly all our textbooks on physical 
chemistry are, unfortunately, translations. 

Some subjects are touched on во briefly that they would 
have been better omitted—for example, standard cells. Occa- 
sionally also there are very elementary explanations. Thus, 
a diagram is given of the Wheatstone bridge, with the expla- 
nation that the currents distribute themselves according to 
Kirchhoffs law. But a student acquainted with the latter 
would scarcely be ignorant of the former, 

Methods of measurement once passed, the author launches 
into the many details of the ionisation theory. As might be 
expected, he writes with conviction, as if the theory were 
definitely proved, and that no question could be raised as to 
its validity. Thus, іп dealing with exceptions to the law of 
mass action when applied to electrolytes, he says, ‘‘ What- 
ever be the explanation, it may be regarded as certain that 
the deviation from the law of mass action is only apparent.” 
In the face of recent discussions it would have been better to 
have given some support to suchastatement. One paragraph 
is devoted to objections to the theory of ionisation, but they 
are not considered seriously—in fact, only one is referred to. 
It is, however, a characteristic of scientific discussions that 
opponents seldom trouble to understand thoroughly the other 
side of the question. This is, of course, all very well in 
& contribution to such a discussion, but in a text-book both 
sides should be given as far as possible. 

The account of the theory itself is clear and complete, 
reference being made to a large number of investigations. A 
good deal of space is given to ionic velocities and diffusion, 
followed by a chapter on degrees of dissociation and laws of 
dilution. A number of additive properties are given as sup- 
-` porting the theory. This is usual, and no doubt it would be 
against the theory if such properties were not additive, but 
ав there are many non-electrolytes and solids which show 
similar properties, and yet are presumably not ionised, it is 
difficult to see that the theory receives much support. 

After a short chapter dealing with equilibrium between elec- 
trolytes and with neutralisation, the author considers galvanic 
cells. The Helmholtz equation for E.M.F. is given in the less 
familiar inverted form. This part of the book is not quite so 
clear as the rest, but the chapters that follow give a very good 
account of dropping electrodes, heat of ionisation and oxida- 
tion and reduction elements. The account of the latter is 
interesting as showing the adaptability of the Nernst theory. 
Investigations on the E.M.F. of polarisation and the theory 
of secondary cells are also referred to. The two concluding 
chapters are devoted to eleotro-analysis and the development 


of heat by the electric current. These are interesting reading, 

but are necessarily too brief to be of practical use. 

The book is well printed and is generally free from mis- 
prints, though for a future edition we may, perhaps, be 
allowed to point out that the E.M.F. of & Clark cell is not 
1:438 volts at 15deg., and that a cubic centimetre of water 
vapour at Odeg. does not contain 4:9 grammes. There are 
many who will be glad to add this volume to their libraries. 
Our only regret is that some of the most recent work is 
untouched, that the author has been, perhaps, too brief at 
times, and that he has not expressed his personal opinions as 
much as could have been wished. 

Electrical and Magnetic Calculations. By A. A. Atkinson, M.S 
(London: Crosby Lockwood & Son; New York: D. Van Nostrand 
Company.) 98. net. i 

This book can hardly be called an ideal one for artisans and 
students, who are among the numerous classes of readers to 
whom it is dedicated in a sub- title, although it contains much 
that would be extremely useful to both classes of reader. 
Supplemented by experienced teaching, it would prove a valu- 
able work, but there is not sufficient explanatory matter to 
enable a beginner to read it intelligently. The author is 
professor of physics and electricity in Ohio University, Athens, 
Ohio, and, although it may be his practice to teach alternating- 
current work before explaining the elementary theory of 
magnetism, we scarcely think such a method will find favour 
in this country. The chapter on wiring for light and power 
deals very thoroughly with the subject, regarding both con- 
tinuous and alternating-current systems. Each formula given 
is illustrated by at least one numerical example, but there is 
not quite sufficient information to show how the formule are 
derived, and this is the point on which the book will fail with 
students and artisans. No knowledge of higher mathematics 
is pre-supposed, an acquaintance with algebra and trigono- 
metry being quite sufficient. More space might with advantage 
have been assigned to the consideration of alternating currents 
and the elements of dynamo design. To teachers and those 
who already possess a fair knowledge of their subject we can 
recommend this book as being useful to consult when requiring 
data or formule which it is neither convenient nor necessary 
to retain by memory. 

Elektrolytische Darstellang Chemischer Praparate. By KazL 
Егвѕ. (Halle-a-S: W. Knapp.) 

This little book is purely pedagogic and is interesting to 
those past other’s tutelage chiefly because it shows that 
electro-chemistry is being seriously studied and needs its own 
crop of text books. The author describes clearly, scientifically 
and succinctly methods of preparing in the laboratory such 
inorganic chemicals as serve to illustrate the chief operations 
of reduction and oxidation which can be effected electrolytically. 
He passes to his own special field in the description of pro- 
cesses for the preparation of organic substances and gives 
definite directions for the various examples quoted. Thus, in 
the one division he speaks of the preparation of chlorates, 
perchlorates, hypochlorites and persulphates; in the other of 
the reduction of nitro-compounds and of the formation of azo 
derivatives and of amines. 

Although the direct object of the book is descriptive, we 
think that the work might be made more interesting to the 
student (who is likely to be fairly advanced before he uses it) 
by indicating under each preparation whether it is of any 
technical importance, and, if so, whether the prescriptions 
given correspond at all closely with the conditions of practice. 
Here and there some inkling of this is apparent, but more 
might be made of it. А working text book which briugs the 
student into touch with everyday life and needs will attract by 
its sense of reality where an academic dissertation might weary 
him already crammed with facts which seem to lead nowhere. 


Electric Traction. By J. W. Meares. (Calcutta: Bengal Secretariat 
Press) 28. Id. 

This book embodies six lectures delivered by the author in 
March, 1902, at the Civil Engineering College, Sibpur, and 
contains excellent descriptions of the various systems of electric 
traction now in use. The lectures, although elementary, 
treat the subject in a practical manner, and, moreover, bring it 
well up to date, 
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POINT OF CUTOFF IN A BATTERY DISCHARGE.* 


BY CARL HERING. 


In making a test of a battery to determine its output in ampere- 
hours or watt-hours the question necessarily arises, When shall the 
discharge be considered ended? The voltage of all batteries falls as 
the discharge approaches the end, and, if this fall were a sudden and 
definite one, it could be taken as the proper “ point of cutoff” of the 
discharge ; but this is the exception, the rule being that the voltage 
falls gradually, without any sudden bend in the plotted curve, and it 
is then difficult to say when the discharge shall be considered to be 
ended; the point of cutoff is then necessarily an entirely arbitrary 
one. As the output in both ampere-hours and in watt-hours keeps 
on increasing, no matter how low the voltage has fallen, much depends 
on this arbitrary selection of this final voltage, when one is measuring 
the output of а cell. This is especially important when the output 
of batteries of different voltages are to be compared with each other, 
or when comparisons are to be made between the discharges of the 

‘game battery at different rates. It is evidently unfair to a lead 
accumulator, for instance, to always stop its discharge at, say, 
1 8 volts, on closed circuit, when the discharges are made at different 
rates, ог even when one discharge is made at constant current and 
another at constant external resistance. It is evidently proper to 
allow a lower final voltage for the higher rates, but the queation then 
arises, What shall the different lowest voltages be at these different 
rates of discharge ? 

In some cases the question settles itself. Batteries of the Leclanché 
or Daniell t for instance, used on bells or similar work are of use 
until their voltage is zero on closed circuit. In practice their drop 
in vol will have to be replaced by fresh cells, but as long as they 
add anything at all to the voltage of the circuit they are still of use. 
Zero voltage on closed circuit would, therefore, seem to be the proper 
point of cutoff in testing such cells. 

When used for lighting purposes the point of cutoff is fixed by the 
lowest voltage which is still sufficient to run the lamps at their proper 
candle- power ; all above that is of no use and must be wasted in 
regulating resistance, unless end-cell regulation is used. 

With lead accumulators the point of cutoff of the discharge is 
generally determined by that fall of voltage below which the plates 
would be injured. But it is not generally known what this volta 
is for different rates of discharge. Nor would it necessarily be the 
гате for different types of lead accumulators. 

In still other cases there may be other reasons which determine the 
lowest voltage to which & discharge should be continued, but there 
seems to be no general rule which is applicable to all batteries. An 
approximation to а general rule is to stop the discharge when the 
voltage has fallen a definite fraction of the original, say 10 per cent. 
The question then arises, What is to be taken as the original voltage? 
Is it the E. M.F. on open circuit, or the difference of potential on 
closed circuit? If the latter, then at what time should that reading 
be taken, as there is always a rapid drop in the first few minutes? 
A good rule is to take as the original voltage the difference of poten- 
tial on closed circuit at which the curve begins to become nearly 
horizontal. But for а high-resistance battery it would evidently not 
be fair to assume the same percentage drop for rapid as for slow 


златне, 

While there may be many cases in practice in which the differences 
pointed out above are too small to be of great importance, yet there 
are often cases in which it is very desirable to decide on some definite 
point of cutoff which is as fair to one as to another battery. This is 
the case when it is desired to compare with each other the discharges 
of the same battery at different rates, or different batteries with each 
other, or different batteries at different rates. 

The first thought was to try to find some curve, such, for instance, 
as that of an integral or a differential of some of the variables, which 
has a characteristic point like a zero, a minimum, а maximum, or an 
inflection point at the proper point of cutoff. A number of trials, 
however, gave negative results. Whether or not such a curve exists, 

writer is not able to say at present, but if it does, it would 
probably involve too much calculation to be useful in practice, or 
the drawing of а new derived curve, which is troublesome. 

For the particular case of constant potential, however, a simple 
solution was found, and as it does not involve drawing a new curve, 
and admits of a simple graphical solution by a trial method, it seems 
to be well suited for practical work. This solution is limited, 
however, to the case in which the battery is to be used on а constant 
potential circuit, as, for instance, for incandescent lighting, in which 
case all the voltage above the final is useless, and must be taken care 
of in the dead resistance of a regulator. The point of cutoff thus 
found then also gives the proper voltage at which this cell could be 
used for constant potential circuits ; if, for instance, 110-volt lamps 
are used, then, dividing 110 by the voltage thus obtained gives the 
number of cells required. If end-cell regulation is used, however, 
this method of finding the proper voltage does not apply. 


* Paper read before the American Institute of Electrical Engineers. 
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Referring to Fig. 1, which is an ordinary constant-current dis- 
charge curve giving the vol at successive times, it will be seen 
that the гео rectangles drawn at successive points continue to 
increase from the beginning of the discharge up to a maximum and 
then diminish again. In this case the largest possible inscribed 
rectangle is abcd. There is, therefore, a maximum of some quantity 
at this point. It will readily be seen that the area of this rectangle 
is the product of the volts and the time, or what might be called 
volt-hours ; but as the current is constant, this area is also pro- 
portional to the watt-hours. In other words, at that point the 
maximum output in watt-hours will be obtained ; beyond that point 
the voltage so rapidly that the total useful watt-hours begin to 
diminish, owing to the fact that all the voltage above that is useless. 
The discharge may, therefore, be considered ended at that point, and 
the useful watt-hours for constant potential circuits will then bea 
maximum. 
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Locating this point by the differential caleulus—that is, by making 
the first differential coefficient equal to zero—led my assistant, 
Dr. Е. Е. Roeber, to find the following very simple graphical solu- 
tion. It is a method of trials, but a very few trials generally suffice. 
He found that the angle of the tangent drawn at the point to be 
found must be equal to the angle of the line from this point to the 
origin, from which it follows that the distance ce must equal cd. 
The rule therefore is, draw a trial tangent at what is thought to be 
the right point, then measure ce and cd, and if they are not equal, 
the difference will show where to draw a second one, and во on, a 
very few trials ш sufficing. This method рле only when the 
discharge is made with constant current, as usual, and not with con- 
stant external resistance. The voltage at the point thus found will 
then be that at which the battery may be used on constant potential 
circuits. 

Although this solution applies strictly only to the ресе case of 
constant potential circuits, it might, nevertheless, be used also in com- 
paring different batteries with each other, or the same battery at 


CONSTANT 
WATTS | 


ТЇМЕ 


Fia, 2. 


different rates, even when they are not to be used on constant 

otential circuits, as it gives one a fixed definite point of cutoff, which 
18 determined in thesame way for all of them, and may be aa fair for 
one as for the other. It is in any case better than an arbitrarily- 
assumed point. 

There is, however, another solution which may be still better ; it 
is to discharge the battery at constant useful power—that is, at con- 
stant useful watts ins‘ead of at constant current or constant external 
resistance. This will be found to give a fixed and definite point, 
which is determined at once during the test, and requires no further 
calculations ; the labour in making the test, however, is increased 
alightly. The current and the difference of potential at or near the 
Btart gives the power in watts ; this power is then kept constant by 
80 increasing the current during the discharge that when multiplied 
by the diminished voltage it gives this constant number of watts. 

oward the end of the discharge the voltage will fall rapidly, and, 
therefore, the current will have to be increased rapidly. This, in 
turn, makes the voltage decrease still more rapidly, and a fixed and 
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definite point will, therefore, soon be reached, when the current 
becomes во great that the battery is no longer able to give that power. 
This is the point of cutoff, and it is а very definite one, leaving 
nothiug for arbitrary determination. 

Such a discharge at constant power seems to be quite a rational 
one when the battery is to be used for power purposes, as on auto- 
mobiles, for instance; but for any good battery the difference 
between this and a discharge at constant current will not be very 
great during the greater part of the discharge ; the difference becomes 
great only for а short time near the end. 

The test becomes somewhat more troublesome to make, for the 
reason that the current mnst be adjusted to correspond to the par- 
ticular reading of the voltmeter, and the adjustment of the current 
again changes the voltage, thus requiring a re-reading of the volt- 
meter and & readjustment of the current; but with a little prac- 
tice this is easily done. One ought, however, to calculate at the 
start the current that corresponds to each reading of the voltmeter, 
во that he does not have to take the time to perform the calculations 
for each reading, but can simply take it from the table. Such a 
table is very easily calculated with a slide rule, or the slide rule may 
be used instead of the table, as the values can be read off directly. 

Fig. 2 shows the curves for each one of these three methods of 
discharge—at constant external resistance, at constant current, and 
at constant useful watts. The same primary cell was used in all 
three, and all other conditions were kept as nearly alike as possible. 
It will be noticed how difficult it would be to select any definite 
point on either of the first two at which the discharge should be 
stopped, while for the constant power discharge the curve becomes a 
very definite rectangle, leaving no choice to the experimenter as to 
when to stop the discharge ; it stops itself. 


WATTS; VOLTS; AMPERES. 


Fig. 3 shows the current curve, the voltage curve and the watt 
curve for this discharge at constant power. It will be seen how 
rapidly the current must be inereased at the end of the discharge in 
order to maintain the watts constant as the voltage falla. 

In making a constant current discharge of a few small cells, a 
simple апа probably well-known method is to connect them to an 
ordinary constant potential incandescent lamp circuit in series with 
as many as lamps are required to give the proper current. The 
current will then remain practically constant ay needs no adjust- 
ment as the voltage falls. There is no advantage, however, in using 
such a lamp circuit for a discharge at constant watts, as one ought 
to be able to adjust the current by very gradual steps. A carbon 
rheostat of very low resistances forms the best external resistance to 
use for that test. | 


ELECTRICITY WORKS ACCOUNTS. 


Croydon Municipal Electric Supply Works. 

During the year ended at March 25th last this undertaking 
started supply for traction. Since the traction load did not 
extend over the whole period, it would be unfair to judge the 
results as those of a normal traction station. Still, apparently, 
the new customer improved the quality of the load, for we 
find the load-factor has risen from 18:8 to 14:6 per cent. 
This may be due, however, to the extended public lighting, 
the supply to which shows an increase from 292,789 units to 
480,962 in the year. 

A material reduction in the costs may be observed, the chief 
reductions taking place in the fuel item and the management 
and property charges. Correcting the totals for the expenses 
of attendance and renewals on public lamps, the works costs 
have improved from 1:594, to 1:844. per unit, and the total 


costs from 2:14d. to 1:81d. The total revenue seems rather 
above the average, and, therefore, it is rather surprising, at 
first sight, to find that, with the low total costs, the year’s 
working profit should be not more than 6 7 per cent. of the 
mean capital. The reason is found in the fact that the mean 
expended capital is rather higher than the average relatively 
to the output of the station. Perhaps this is only natural, 
considering that the station is practically a London one, and 
also that the traction part of the station was hardly mature 
in the period covered by the accounts. 

The sinking fund of £4,888, of March 25, 1901, has, it 
appears, been metamorphosed. Out of this fund £458 was 
placed to a new sinking fund, and £2,000 was voted in atd of 
the rates, leaving a balance of £2,880, which is now called a 
“Suspense Account.” The present sinking fund is made up 
of the £4,623 allocated out of the revenue for 1901-2 and the 
£458 above referred to. 


Hammersmith Municipal Electric Supply Works. 

With the exception that the Hammersmith undertaking is 
destitute of a traction load there are several points of similarity 
between it and Croydon. Their outputs and load-factors are 
of the same order, and for purposes of comparison of costs 
their situations are similar. On the whole, the Hammersmith 
undertaking enjoys less favourable conditions for low costs 
than does Croydon. 

Relatively to the circumstances the cost results obtained at 
Hammersmith last year are quite satisfactory. The coal bill 
has been reduced and also the repairs at the station, but 
other items show an increase. The net result in the works 
and total costs are material improvements, and, generally, a 
healthy final position. The revenue per unit sold is lower 
than that at Croydon, although included in it is “£107 
damages recovered" and other details amounting to £270, 
distinct from revenue from supply. The total revenue here 
works out considerably under the normal, and a feature of this 
undertaking is the low price received for public lighting. 

A weak point here, again, appears to be the somewhat 
heavy capital relatively to the output, but it is to be noted 
that the plant capacity has only lately been nearly doubled. 

The undertaking supplies 61 consumers connected to the 
mains of the Aberystwith and Chiswick Electric Supply Co, 
supply being given to that company in bulk." 


Baling Municipal Electric Supply Works. 

Our third table summarises the last completed year’s 
accounts of the Ealing Corporation supply works. It will be 
noticed at onoe that the abnormally high fuel item has spoiled 
an otherwise good cost sheet. As things are, the total costs 
work out at about 0:2d. too high. Given the fact that a high 
price had to be paid for fuel, i& must be acknowledged that 
most creditable economy has gone a long way towards bring- 
ing the aggregate costs back to reasonable proportions. In 
consequence of the rather heavy capital expenditure the gross 
profit amounted to only 5776 per cent., notwithstanding that 
the total revenue from all sources was nearly ld. above the 
mean of similar sized stations under municipal control. 


REMARKS TO TABLES. 


CROYDON.—a Station taken over from contractors on March 25, 1898. b In- 
cluding £2,380 balance at credit of suspense account. с Includes 21,946 on purchase 
of undertaking of the Crystal Palace Со., and £20,044 to March 25, 1901, and 
£29,161 to March 25, 1902, on continuous-current plant, buildings, mains, &c., in 
connection with supply to tramways. d Lands £1,285. е Machinery and plant 
£45,155, accumulators £740, transfórmers and motors £4,181, instruments £513, arc 
lighting £7,086. f Over-expended. g £100 for excess of coal used owing to non- 
delivery of 500kw. set, £20 for late delivery of transformer from British Thomson 
Houston Co., and & 300 from Messrs. Babcock and Wilcox, excess of coal used 
owing to non-completion of contract. A Engineers’ department and clerical staff. 

Iosurance. j Maximum demand system. & 2d. charged for traction power. 


HAMMERSMITH. —a There being 33 Loftus” lanterns, with two 16 c.p. glow in 
each. b Lands £1,671. с Machinery and boilers £44,916, public lamps £5,956, 
transformers, motors, &c., £41,057, meters £6,771, instruments £581. d Buildings 
£24, engines, boilers, «с , £281, machinery and tools £67, Fagor on repairs to engines 
and boilers £712. e Carbons, arc lamps, &c., £246, renewals and fittiogs to lamps 
£283. f Insurance £267, law £37. g Forincandescent lamps, £4 per post per annum. 
h Machinery and boilers £55,928, public lamps £6,199, transformers. motors, &c., 
£5,115, meters £8,531, instruments £593, tools £130. 1 ‘‘ Condensing scheme £6,080. 
j After deducting £163 received for steain sold. k Buildings £56, engines, boilers, &с., 
£459, other plant £173, wages on engine repairs £516. l Of mains £34, on consumers 
premises £7, at distributing stations £16. mm Lamp renewals, globes, &c., £408, 
carbons £231. 

BALING.—a The glow lamps are given in equivalent 8 c.p. b £2. 14s. 2d. per pair 
of 8 c.p. glow lamps. c Lands appropriated £1,000. d Machinery £32,703, meters 
£4,751. e Including transformers. f Over-expended. 9 332,214 units at 6d. £3,305, 
90,901 at 5d. £1,894, 16,832 at 4&d. £316, 8,537 at 3d. £107, 4,903 units by contract, less 
£87 allowances and £100 bad debts. A Buildings £3, engines and boilers £141. ¢ Of 
mains £36, оп consumers' premises £23, at distributiog stations £9. j Engineers 
£409, clerical staff 2181, collectors £157. k Insurance. 
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Croydon Corporation. 


CROYDON. 


Date of Commencement of Supply | November, 1896.2 


„ sold for public lighting, K.. 
„ sold for traction 
„ used on works 
UNITS SOLD per MEAN 8 c.p. CAPACITY 
Actual maximum supply demanded ... 


Load factor 


Loan (including Debentures) 


REPAID (TOTAL) 


Revenue from supply . 
* meters, &c. 
* publie lighting odi enis bes 
л supply for traction 
а miscellaneous sources .. 


EXPENDI 


Generation of Electricity 
Fuel (including cartage, &c.) 
Oil, waste, water, stores 
Wages at station 
& maintenance at Station 


Pullic Lighting 


Law charges, &c 


озге of Supply 
3 ENDED 


„ 


Number of public lamps 
Number of consumers :: 
Connections to mains in 8 e. p. at end year 
CAPACITY of PLANT in KW. at END YEAR 


„ „„ „ „ „ „„ „„ „„ „„ 


rr 


RESERVE OR SINKING FUND............ 


TPC Ree ee „ 


„eee ee 2979 9? *"*-* 


Repairs, renewals of mains, &c. ... 


eee eee Pee eee 
АА 0656 
Steere ЕЕК ЮО ЕЗ 

СЕЛДЕЕ ААО 2t 
„25 eee PPP „ „ „„ „ „ „„ 
„„ „„ „„ 
ТҮЛКҮ 


. Stationery, &c. 
Establishment нун Nees 


rr 


„ „„ 


ILLI I I I 


КЕКЕК ЖИИ ЖК ИГИ ИГ 


INA SII DIUI 


""****"' ЖЫ 


„„ „„ „„ „„ „„ ittis 


FINA NCIAL RESULTS— 


WOREING PROFIT FOR YEAR 


Carried to Depreciation Fund..... 

Carried to Reserve Fund.. 
Net int. on loans (incl. Deb. charges) 
Net profit for the year ............... 


BALANCE PROM LAST ACCOUNT 


PERCENT. of TOTALCOSTS to REVENUE 
Expenditure per mean kilowatt capacity 
REVENUE PER MEAN KW. CAPACITY 
REV. PER 8-С.Р. CONNECTED, MEAN.. 


Price nons c a for lighting, per unit . 
for power, unit ...... 
a n publie EX. s. 
Recei unit for private su uie 
"n "г m for public lightiug 
for traction 


n n 


292,789 


nil 


107,538 
179 
922 kilowatts 


162 arc, 22 (32 c.p.) glow 
800 


59,241 


35,070 
3,583 
4,838 


171, 291 


c 


17,9974 


59,155 
69,871 
24,268 


ВХ рег lamp per ann. 
4*45d. 
17154. 


— 18,557/ 


е 


c 


2,495 


Per unit of 


Total. total units 
sold. 
£18,121 40464. 
14,481 3 234d. 
416 | 01064. 
2,732 | 06104. 
пі] — 
4522 0:0974. 
£10,169 2:271d. 
7,713 1724d. 
6,678 1'493d. 
5,057 1181. 
498 01114. 
£85 01534. 
4356 0 097d. 
438 0:098d. 
205 0 O 16d. 
233 0 052d. 
598 0 134d. 
| 598 | 01544. 
2,456 0:548d. 
67 0*)15d. 
269 0:060d. 
2,120 047 4d. 
1,645^ 0:3674. 
109 0 0244. 
222 0 0504. 
146: 0:0534. 
an 
Total. E Айз 
£7,951 5:51% 
2,114 1:46% 
5,387 5:73% 
450 0:32% 
1,148 0:800% 
1,598 1117 
5617. 
£5. 5s. 7d 
£9. 8s. 0d. 
6s. 11а. 
7d. to 24.7 
7d. to 14.2 


Alternate- current sub-stations, 2 wire. 
J. Gray Scott. 


| МАВ. 25, 1901. 


MAR. 25, 1902. 


2,510,876 


1,420 kilowatts 

14:67 

586 arc, 24 glow 
1,045 


78,386 


3,050 


152,734 
152,734 501 
65,550 215 
65,55) 21:5 
3,583 117 
7,461^ 2:45 
212,389 69:6 
17,957 5:90 
77,593 25˙4 
85,692 281 
51,107 10:2 
— 59.655/ -1955 
Per 
Total, total Els 
sold. 
£27,432 3'635d. 
18,028 2°390d. 
615 0-081d. 
5,873 0 779d. 
2,859 0 379d. 
57 0 0284. 
£14,578 1:933d. 
11,025 1461d. | 
9,67 6 1'2834. 
6,951 09294. 
860 01144. 
1,125 (1494. 
738 0:0984. | 
453 0*060d. | 
218 | 003584. 
204 | 00274. 
896 0°1194. 
896 0:1194d. 
3,553 0:471d. | 
60 | 0084. | 
856 | 0°0474. 
3,137 0'416d. 
1,968 0°`2614. 
195 O 0264. 
818 | 01084. 
158: | 00214, 
to mea 
Total. n m | 
£12.855 6707 
4,623 241% 
5,711 2:987 
2,521 1:517 
1,598 0 833° 
4,118 = 157 
9817 
£5. 5з. 2d. 
= 18s. Od. 
з. Od. 
i to 24. 
25d. * 
£18 per lamp per ann. 
4:394. 
2:484. 
2˙00d. 


HAMMERSMITH. 


| Hammersmith Borough Council, 
June 21, 1897. 


Alt.-current transformer sub-stations, 2-wire, 


G. G. Bell. 


MAR. 25, 1901. 


1,631,896 
1,202,783 


914,259 


288,524 
375,939 
296 
1,008 kilowatts 


MAR, 25,1902. 


396,116 


438,754 
6 
1,176 kilowatts 


14 


27 


164 arc, 66 (160. p. gl’w 164 are, 50 “ Loftus " 
847 


45,422 


| 43,732 
| 1.300 А 
Per kil tt Per kll tt 
| Total. capacity. Total. and. 
Gum es E 
£145,581 £112 £171,466 £686 
| | 145,581 112 171,466 68:6 
6.125 471 10,026 4'01 
140,382 108 173,802 69:5 
31,8525 24:5 34,134? 13:6 
62,405 48:0 76,497" 30°6 
| 45,875 35-3 56,841 22] 
| 250 0:19 6,530: 2:58 
| —5,199 ~ 4°00 — 9,336 - 0:93 
| Per unit of | Per unit of 
Total. tota! units Total. total units 
ee ane os sold. — _ sold. — 
£17,811 | 3553a | 291.865 | 3:5914 
13,987 2˙791d. 17,707 | 29104. 
3,702 | 077394. | 3,888 | 06394. 
nil 
122 0 0244. 27⁰ 0-044a. 
211.213 29-9364. | £13,071 2 1464. 
9,185 1:832d. 9,978 A 638d. 
8,151 l'626d. 8,369 d. 
5,125 1:0224. 4.615/ | 0. 7584. 
497 0 0994. 718 0:118d. 
1,444 0 288d. 1,848 0:304d. 
1,0844 | 0-2164. 1184* | 01944. 
124 | 00254. 415 0:068. 
89 | 00184. 558 0:059а. 
55 0`0074. 57! 0:009d. 
919 0:18 2d. 1,198 0 1974. 
581 0-076d. 559 0:092d. 
529¢ | 01064. 689" 0.108. 
2,028 04054 3,0 093 0:508d 
774 7 1544. T 653 0-272d. 
1,254 0:2504. 440 0-?364, 
591 0'118d. pen (1394, 
109 0:224, 195 0-0324. 
238 0-0424. 138 | 00254, 
23167 | 00654. |. 268 | 00434. 
t to 
Total, . Ex sided Total, ETTENTITZA казав 
£6508 | 5397 £859 5 597 
2,469 2: 02% 3,6 901 2 48% 
3,861 515% 4,765 303% 
268 0:219% 130 0:083% 
| 2,336 1917 2,621 1675 
| 2.604 2: 134 2 191 1 75% 
* eat DS 
63% 59 8% 
£8. 12s. 6d. £6. 17s. 7d. 
£13. 14s. 0d. £11. 10s. 04, 
9s. 8d. 9s. 10d. 
Gd. (1 hr.) to 3d. 64. (1 hr.) to 5d. 
21d. [апп 134. [ann. | 
£22. 108. рег arc per | £22. 10s. per arc per 
5674. 5744. 
"VAU. 98 7 
2028 О еа ру 


f Alt.- — 


£8,184 
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Ealing Corporat'n. 
Oct., 1895, 


transformer 
sub-stations, 2-wire. 


J. Douglas Knight. 
MAR. 31,1902. 


843,027 
705,786 
453,587 
259. 599 
nil 
14,750 


20'8 
555 kilowatts 
14:57 
72 are, 1,113 glow 
991 


45,448 
1,162 


| Per kw, 


Total. _| eapacity. 


£116, 903 £101 


116,903 | 
103,953* 


102,953 
13,950 | 


101 
894 
894 
12:0 


120 
10:3 
0:168 
100 
15:6 
525 


15950 | 
12.023 
195 


116,811 
15,757 * 
37,5394 
59,609“ 51:5 

5,046 2:62 
- 12. 12.358. – 10:6 
Per vnit 
of total 
units sold. 
4 980d. 
ó'570d. 
0°1474. 
1°2074. 


0-0544. 


| 2°783d. 
6,842 23264. 
6,441 | 2'190d. 
5,042 171d. 
544 | 01174. 
912 | 03104. 
143^ 0 04d. 
| 00284. 


| 0023d. 
01144. 
0114d. 


0°456d. 
9 | 0'002d, 
Od. 
O35 44. 
| 0°275d, 
| 0°025d. 
108 | 0°0574. 
51* 0:0174д. 


to mean 
cap. exp d. 


576% 
241% 
2:977 
0:376% 
5.24% 


PART A 


Total, 


£14,641 
10,504* 
432 
5,547 
nil 
| 


158 


Total. 


26,458 


£13. 3s. 104. 
78. 2d. 
6d. to 4d. 
Id. to 24d. 
£22 per arc? 
5 296. 
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SECONDARY BATTERIES: THEIR MANUFACTURE AND USE.—By Е. J. 
WADE Fully ſllustrated. The Author in this work will deal 


briefly with the and with the Chemistry, Design, 
Construction and Нові ose of Batteries or Aocumu- 
lators. READY IN NOVEMBER. 


HANDBOOK OF PRACTICAL TELEPHONY.—By Dam molar and F. O. 
RAPBAEL. In preparation. | 


SINGLE-PHASE RAILWAY SYSTEMS. 


No one needs to be convinced of the advantages of a system 
of electric traction combining single-phase current on the . 
trolley wire with continuous-current motors, or their equiva- 
lent, on the axles, or to be reminded of the difficulties of 
devising such а system. Ав we have recently been assured 
that some, if not all, of these difficulties have been solved, а 
brief survey of the possible methods of single-phase traction 
may not be out of place. Taking, first, the non-converting 
methods, we have the single-phase synchronous motor, the 
single-phase induction motor, the single-phase repulsion motor 
and the single-phase series motor. Amongst the systems 
which employ converters on the train there is that converting 
single-phase into three-phase currents, and also the system 
converting single-phase into continuous current, the former 
having polyphase and the latter continuous-current motors on 
the axles. Judging each of these from the railway point of view, 
which regards the continuous-current series-wound motor as 
standard in the matter of starting and speed variation when run- 
ning, the synchronous motor must be discarded as not being a 
self-starter. The single-phase induction motor is a bad starter 
and maintains a constant speed when running, and must, there- 
fore, also be discarded. The single-phase repulsion motor is an 
excellent starter, and varies its speed when running, likea 
continuous-current series-wound motor, and could, therefore, 
be used in a system of single-phase traction. The single- 
phase series motor, when fed with single-phase current, has 
most of the properties of an ordinary continuous-current 
motor, starting well and varying its speed when running, and 
may, therefore, also be used in a system of single-phase trac- 
tion. Of the converter systems, the single-to-three-phase 
method, with three-phase motors on the axles, has the same 
properties as an ordinary polyphase equipment—namely, fair 
starting torque with constant speed when running, and is in 
both respects inferior to the standard, and, therefore, inappli- 
cable. The single-phase-to-continuous-current converter sys. 
tem offers good starting properties and perfect speed variation 
when running, and is, therefore, applicable. There are thus 
three possible single-phase systems fulfilling the necessary 
conditions of good starting and speed variation when running 
—namely, those using the repulsion motor, and the single- 
phase series motor respectively, and the last-mentioned system, 
which is frequently referred to as the Ward-Leonard system, 
and may be characterised more briefly as the converter system. . 

The repulsion motor is simply a continuous-current motor 
with laminated magnetic circuit, the brushes being set at 
an angle. Single-phase current is fed into the field circuit, 
and motion is produced by the action of the field on the 
currents induced in the armature flowing between the 
brushes, which are short-circuited. The motor starts with 
about twice full-load torque for one and a-half times the full- 
load current, and acts in most respects as a series- wound 
continuous-current motor. When at full speed the brushes ' 
may be disconnected or the polar grouping altered, and thé 
motor run as an induction motor, if required. Motors 
of this type have been constructed of from 10 н.р. to 15 n.r. 
It remains to be seen whether it is possible to develop this 
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motor on the scale necessary for traction purposes with a good 
efficiency and power-factor. At the present time it is of no 
value for traction, so that we are left with the single-phase 
serie3 motor and the converter systems. 

The single-phase continuous current converter system was 
advocated by Messrs. Morpry and Jxxkix in the Paper read by 
them before the Institution of Civil Engineers in February, 
and now published, with a full report of the discussion and 
some interesting correspondence upon it, in the Proceedings of 
that Institution. А railway on this system is now being 
equipped in Switzerland by the Maschinenfabrik Oerlikon. 
The principal advantage claimed for this system is that 
the speed of a train can be varied without loss to suit the 
load, во that the power required at the train, and therefore 
the carrent from the line, can be maintained nearly constant. 
A locomotive has to be used to carry the converting 
apparatus, but even so the system would undoubtedly be of 
value on a railway where a locomotive had to be used in any 
case to haul long and heavy trains over varying grades. The 
railway now being equipped in Switzerland from Wettingen to 
Seebacb, close to Oerlikon, possesses the characteristics best 
calculated to secure the success of the system. The grades 
vary and are considerable, and the traffic comprises goods 
trains weighing about 200 tons each. Mr. Huser, the 
managing director of the Oerlikon Company, states that the 
locomotives are to have a normal output of 800 н.р. and to 
weigh 56 tons—that is, an addition of 86 per cent. to the 
weight of the 200-ton trains, as compared with 43 per cent., 
the figure estimated by Mr. Jenxrn for a train of 250 tons 
with 1,000 m.». This is not an excessive increase of weight, 
considering that a great reduction is effectel in the power 
fluctuations which would otherwise occur on the grades. 
On a fairly level line the power fluctuations due to grades are 
small, and the large increase of weight would tell against the 
system, and on a line where the traffic consisted principally of 
short light trains running at frequent intervals the addition of 
а locomotive would be a most serious objection even though 
the grades were heavy. Thus, on that portion of the Mediter- 
ranean Railway in Italy that has already been “ electrified,” 
the grades in places are as much as 1 and even 2 per cent. 
The electrical trains weigh from 80 to 100 tons, and are 
driven by motors on the axles in the usual way. On the 
heavy grades the power is cut down by running the motors in 
series, a simple plan that appears to meet every requirement. 
If the converter system were used, locomotives would have to 
be employed, increasing the train weight by about 40 per cent. 
It is quite true, as Mr. Huser poiuts out, that where water 
power is available, this simply means a larger consumption 
of that which costs next to nothing; but granting this, and 
granting also that the saving in power fluctuation might offset 
the increased cost of plant required to haul the additional 
weight, still the substitation of a locomotive for direct motor 
driving would be а high price to pay for the advantages 
of speed control which this system affords. The advocates 
of the converter system claim that it acts as a variable 
ratio process, by which, at starting, a small current may be 
taken at full voltage and converted into a large current 
at low voltage, and that in this way а train can be started 
without taking the large currents from the line usual in the 
ordinary method of control. There is no doubt that with the 
converter system a train can be moved from rest at a slow 
speed, as, for instance, in shunting, with а smaller current 
than in the ordinary method, but if the train is accelerated at 
the same rate up to the same speed in both cases, the maxi- 
mum current in the motor must be the same if the weights 
are the same, and since the converter-equipped train weighs 


more than the other it will take not a smaller but a larger 
maximum current to start. The usefulness of the converter 
system thus appears to be confined to railways where the 
variations of load due to grades is excessive, and where the 
traffic consists of heavy trains that would in any case have to 
be hauled by locomotives. 

There remains for consideration the sin gle-phase series 
motor system. Manyattempts have been made toadapt thecon- 
tinuous-current єегіев motor so that it could be used with alter- 
nating currents. The successful operation of the continuous- 
current motor with continuous currents is due almost entirely 
to the fact that means have been devised for keeping down the 
E. M. F. in the short-circuited coils. When the motor is sup- 
plied with alternating currents, these coils act as secondaries 
to the field winding, and cause destructive sparking. Up to 
the precent time this difficulty has been insurmountable, but 
it appears that the problem has now at last been solved. We 
publish in this issue а Paper read recently before the American 
Institute of Electrical Engineers by Mr. В. G. Lamme, and 
describing a single-phase series motor which, it is claimed, 
has all the characteristics of a continuous-current series 
motor. Mr. Lamme gives a diagram of speed and torque 
curves for a 100 н.р. motor of this type, but does not 
explain how the sparking is avoided; he merely says that 
“Һе commutation difficulty has been overcome by во construc- 
ting the motor that the secondary current in the armature coil 
is small . . and the motor will give no more trouble at 
the commutator than ordinary direct-current railway motors.’’ 
Mr. Lamme states that the Westinghouse Company has taken 
a contract for the equipment of a new line between Washing- 
ton and Baltimore on this system, single-phase throughout 
from generators to motors, and he gives some particulars of 
the scheme which are of great interest. The most noticeable 
feature outside of the motors isthe method of control. Owing 
to the fact that the motors, though supplied with alternating 
current, act as continuous-current motors, the motor speed 
does not depend on the frequency but on the volts at the 
motor terminals, hence voltage cóntrol is possible, and this is 
done by means of an induction regulator. The weights of 
the motors and equipment are not given, but Mr. Lammer 
admits that they are somewhat greater than they would have 
been with a continuous-current equipment. If this motor 
fulfils in practice the expectations formed from its behaviour 
at Pittsburg, it will give a complete solution of the problem of 
single-phase railways, and a notable advance will have been 
made in electric traction. 
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SIDNEY Н, SHORT. 

Last week the electrical profession sustained a severe loss 
in the death of Prof. 8. Н. Short, who died after an operation 
for appendicitis at the early age of 44. Prof. Short was best 
known in this country as one of the most able designers of 
continuous-current motors and generators and as the technical 
director of the English Mfg. Co. of Preston. 

Sidney Howe Short was born in 1858 in Columbus, Ohio, 
U.S.A., and after passing through the public school of 
Columbus and the Capital University, he proceeded to the 
Ohio State University, where he soon after became an 
assistant in the laboratory. Very early in life he showed 
mechanical ingenuity, and gave much of bis attention to 
electrical matters, and when only 18 years of age he 
patented a long-distance telephone transmitter. In 1880 
Mr. Short graduated with the degree of B.Sc., and imme- 
diately accepted the position of Professor of Physics and 
Chemistry and Vice-President of the University of Denver, 
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Colorado. While in Denver he became greatly interested in 
electric tramways, and carried out investigations on a large 
scale. In 1889 he removed to Cleveland, Ohio, and, with the 
aid of Mr. Charles Е. Brush, formed the Short Electric Rail- 
way Co. which manufactured his railway machinery. Ulti- 
mately, in 1892, this company was absorbed, with other com- 
panies, to form the General Electric Co. . 

In 1893 Prof. Short became connected with the Walker Manu- 
facturing Co. of Cleveland, Ohio, which immediately commenced 
the manufacture of motors, generators, &., of his design, 
and thus soon became a serious rival of the General Electric 
and Westinghouse Companies. Its influence had become во 
great in 1898 that its absorption was decided upon and 
accomplished by the financial interests controlling the 
Westinghouse Company. Immediately afterwards, Prof. 
Short visited England and made arrangements for the erec- 
tion of works in this country for Messrs. Dick, Kerr & Co, 
So well were these and subsequent arrangements made 
that traction machinery was actually being manufactured 
within 18 months of his visit. Since that time Prof. Short 
has held the position of technical director of the English 
Electric Mfg. Co., and the improvements in the design of 
various machines which he has effected during this period 
have been of great importance. 

Among other societies and institutions he was a member of 
the Institution of Electrical Engineers and of the American 
Institute of Electrical Engineers. Over 500 patents have been 
isssued in his name in the United States and other countries, 
mostly relating to electrical machinery. It is a melancholy 
coincidence that Prof, Short has for some time regarded his 
work in Europe аз drawing to a close, and that he contem- 
plated an early return to America, intending to carry out an 
undertaking of a similar nature to that with which he had 
been associated in England. 


A BINGLE-PHASE ELECTRIC RAILWAY SYSTEM.* 
BY В, G. ГАММЕ, 


The Washington, Baltimore and Annapolis Railway is a new 
agp electric line extending from the suburbs of Washington 
to timore, a distance of about 31 miles, with a branch from 
Annapolis Junction to Annapolis, a distance of about 15 miles. The 
overhead trolley will be ше, and schedule speeds of over 40 miles 
per hour are to be attained. This road is to be the scene of the first 
commercial operation of an entirely new system of electric traction. 

The special feature of this system is the use of single-phase alter- 
nating current in generators, transmission lines, tolley-car equipment 
and motors It constitutes a wide departure from present types of 
railway apparatus, and while retaining the beet characteristics of the 
present standard direct-current motor system, the use of alternating 
current makes it possible to avoid many of the bad features. The 
standard direct-current railway equipment possesses several charac- 
teristics which fit it especially for railway service. These teris- 
tics have been of sufficient importance to over-balance many defects 
in the system. In fact, a far greater amount of effort and engineer- 
ing ekill has been required for overcoming or neutralising the defects, 
than for developing the good features possessed by the system. Ву 
far the most important ofraracterintic possessed by the direct-current 
system is found in the type of motor used on the car. The direct- 
current railway motor is in all cases a series-wound machine. The 
series motor is normally a variable field machine, and it is this feature 
which has adapted the motor especially to railway service. Shunt- 
wound motors have been tried and abandoned. All manner of com- 
binations of shunt, series and separate excitation have been devised 
and found wanting, and in many cases the real cause of failure was 
not ised by those responsible for the various combinations. 
They all missed to a greater or less extent the variable-field featare 
of the atraight series motor. It is true that a variable field can be 
obtained with shunt or separate excitation, but not without control- 
ling or regulating devices, and the variation is not inherently auto- 
matic, ав in the series motor. Polyphase and single-phase induction 
motors do not possess the variable field feature at all, as they are 
essentially constant-field machines. They are equivalent to direct- 
current shunt or separately excited motors, with constant field 
strength, which have been unable to compete successfully with the 
series motor. The variable field of the series motor makes it auto- 
matically adjustable for load and speed conditions. It also enables 


the series motor to develop large torques without proportionately 


Paper read at the September meeting of the American Institute of 
Electrical Engineers. | 


increased currents. The automatically varying field is accompanied 
by corresponding variations in the counter E.M.F. of the armature, 
until the speed can adjust itself to the new field conditions. This 
feature is of great assistance in reducing current fluctuations, with а 
small number of steps in the regulating rheostat. Any increase in 
current, as resistance is cut out, is accompanied by a momentary 
increase in the counter E.M.F., thus limiting the current increase to 
a pus 1 а in ie case 5 motor. 
ext to the type of motor, the greatest ad vantage possessed by the 

direct- current system lies in the use of а si Кш. ог 2 
thus permitting the use of one trolley wire. The advantages of the 
single trolley are so well known that it is unnecessary to discuss 
them. For third- rail construction the use of single current is of 
even greater importance than in the case of overhead trolley. It is 
seen, therefore, that it is not to the direct current that credit should 
be given for the great success of the present railway system, but to 
the series type of motor and the fact that up to the present time no 
suitable single-phase alternating-current motor has been presented. 

Some of the undesirable features of the direct-current railway 
system should also be considered. The speed control is inefficient. 
А nominally constant voltage is supplied to the car, and speed 
control is obtained by КУ y ng varian e voltage at the motor terminals. 
This variation is produced by the use of resistance in series with the 
motors, with a loss proportional to the voltage taken up by the. 
resistance. By means of the series-parallel arrangement, the equiva- 
lent of two voltages is obtainable at the motor terminals without 
the use of resistance. Therefore, with series-parallel control, there 
are two efficient speeds with any given torque, and with multiple 
control there is but one efficient speed with a given torque. All 
other speeds are obtained through rheostatic loss, and the greater 
the reduction from either of the two speeds, series or parallel, the 
lower will be the efficiency of the equipment. At start, the rheo- 
static losses are always relatively large, as practically all the voltage 
of the line is taken up in the rheostat, For heavy railroad service, 
where operation for long periods at other than full and half speeds 
may be necessary, the rheostatic loss will be а very serious matter. 


The controlling devices themselves are also a source of trouble. 
An extraordinary amount of time and skill has been expended on 
the perfection of this арга The difficulties increase with the 
power to be handled. The controller is a part of the equipment 
which is subjected to much more than ordinary m wear 
and tear, and it can go wrong at any one of many points. The 
larger the equipment to be controlled, the more places are to be 
found in the controller which can give trouble. The best that can 
be said of the railway controller is that it is a necessary evil. 


Another limitation of the direct-current system is the trolley 
voltage. Five hundred volts is common at the car, and 650 volts is 
very unusual, By far the larger number of the railway equipments 
in service to-day are unsuited for operation at 600 volts, and 700 volts 
in normal operation would be unsafe for practically all. The maxi- 
mum permissible trolley voltage is dependent upon inherent limita- 
tions in the design of motors and controllers. The disadvantages of 
low voltage appear in the extra cost of copper and in the difficulty 
of collecting current. In heavy railroad work, the current to be 
handled becomes enormous at usual voltages. A 2,400 н.р. electric 
locomotive, for example, will require between 3,000 and 4,000 amperes 
at normal rated power, and probably 6,000 to 8,000 amperes at 
times. With the overhead trolley these currents are too heavy to 
be collected in the ordinary manner, and it is a serious problem with 
any form of trolley or third-rail system which can be used. Itis 
evident that for heavy service, comparable with that of large steam 
railways, a much higher voltage than used in our present direct- 
current system is essential, and the use of higher voltage is destined 
to come, provided it is not attended by complications which more 
than overbalance the benefits obtained. A further disadvantage of 
the direct-current system is the destructive action known as electro- 
увів. This may not be of great importance іп interurban lines, 
chiefly because there is nothing to be injured by it, In city work 
its dangers are well known, and very expensive constructions ате 
now used to eliminate or minimise its effects. 

From the above statements it is evident that an alternating-current 
railway system, to equal the direct-current, should possess the two 
principal features of the direct-current system —viz.: A single supply 
circuit and the variable-field motor, and to be an improvement upon 
the direct-current system, the alternating current should avoid some 
of the more important disadvantages incident to the present direst- 
current railway apparatus. 

The system must, therefore, be single-phase. The importance of 
using single-phate for railway work is well known. The difficulties , 
and complications of the trolley construction are such that seve 
alternating-current systems have been planned on the basis of single- 
phase supplied to the car, with converting apparatus on the car to . 
transform to direct current, in order that the standard type of rail- 
way motors may be used. Such plans are attempts to obtain the two 
most valuable features of the present direct-current system. The 
polyphase railway system, used on a few European roads, employ? 
three currents, and, therefore, does not meet the above requirement. 
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The motor for the alternating-current railway service should have 


the variable speed istics of the series direct-current motor. 
The polyphase motor is not suitable, as it is essentially a constant- 


field machine, and does not в апу true variable speed charac- 
teristica, Therefore, it lacks both of the good features of the direct- 
current railway system. A new type of motor must therefore be 
furnished, as none of the alternating-current motors in commercial 
use are adapted for the speed and torque requirements of first-class 
railway service. Assuming that such a motor is obtainable for opera- 
tion on a single-phase circuit, the next step to consider is whether 
the use of alternating instead of direct-current on the car will allow 
some of the disadvantageous features of the direct-current system 
to be avoided. The direct-current limits of voltage are at once 
removed, as transformers can be ueed for changing from any desired 
trolley voltage to any convenient motor voltage. Electrolysis 
troubles practically disappear. As transformers can be used, varia- 
tions in supply voltage are easily obtainable, As the motor is 
assumed to have the characteristics of the direct-current series motor, 
speed control without rheostatic loss is practicable when voltage 
control is obtained. This combination, therefore, allows the motor 
to operate at relatively good efficiency at any within the range 
of voltage obtained. If the voltage be varied over a sufficiently wide 
range, the speed range may be carried from the maximum desired 
down to zero, and, therefore, down to starting conditions. With 
such an arrangement no rheostat need be used under any conditions, 
and the lower the speed at which the motor is operated, the lese the 
power required from the line. The least power is required at start, 
as the motor is doing no work and there is no rheostatic loss. The 
losses at start are only these in the motor and transforming appara- 
tua, which are less than when running at full speed with an equal 
torque. Such a system, therefore, permits maximum economy in 
power consumed by motor and control. This economy in control is 
not possible with the polyphase railway motor, as this motor is the 
equivalent of the direct-current shunt motor, with which the rheo- 
static loss is even greater than with the series motor. | 
The use of alternating current on the car allows voltage control 
to be obtained in several ways. Їп one method a trausformer is 
wound with a large number of leads carried to a dial or controller 
drum. The Stillwell regulator is a well-known example of this type 
of voltage control. This method of regulation is suitable for small 
equipments with moderate currents to be handled. The controller 
will be subject to some king, as in the case of direct-current 
apparatus, and, therefore, becomes less satisfactory as the car equip- 
ment is increased in capacity. Another method of control available 
with alternating current is entirely non-sparking, there being no 
make-and-break contacts. This controller is the so-called induc- 
tion regulator,” which is a transformer with the primary and 
secondary ишш on separate cores. The voltage in the secondary 
winding is varied by shifting its angular position in relation to the 
rimary. With this type of voltage controller, very large currents 
can be handled, and it is especially suitable for heavy equipments, 


such as locomotives. It is thus seen that there is one method of 


control available with alternating current, which avoids the troubles 
inherent to the direct-current controller, The induction regulator 
is primarily a transformer, and all wear-and-tear is confined to the 

rts which carry the rotor. Therefore, the objectionable con- 
troller of the standard direct-current system can be eliminated, 
provided a suitable alternating-current motor can be obtained. This 
ideal type of controller is not applicable to the polyphase railway 
motor, in which speed control can be obtained only through rheo- 
static lors. The polyphase control system is even more complicated 
than the direct current, as there must be a rheostat for each motor, 
and two or three circuits in each rheostat. It is thus apparent that 
by the use of single-phase alternating current with an alternating- 
current motor having the characteristics of the direct-current series 
motor, the best features of the direct-current system can be obtained, 
and at the eame time many of ita disadvantages can be avoided. 


This portion of the 3 therefore, resolves itself into the con- 
struction of a single-pbase motor having the characteristics of the 
direct - current series motor. There are several types of ‘single-phase 
alternating- current motors which have the series characteristics, 
One уре is similar in general construction toa direct. current motor, 
but with its magnetic circuit laminated throughout, and with such 
i gelidi that it can successfully commutate alternating current. 
Such a motor is а plain series motor, and can be operated on either 
alternating or direct current, and will have the same torque charac- 
teristics in either case. Another of motor is similar in general 
construction to the above, but the circuits are arranged in a different 
manner. The field is connected directly across the supply circuit 
with proper control appliances in series with it. The armature is 
ehort-circuited on it across the brushes, and the brushes are set 
at an angle of approximately 45deg. from the ordinary neutral point. 
The first of these two types of motors is the one best adapted for 
operation in large units. 

This is the type of motor which is to be used on the Washington, 
Baltimore and Annapolis Railway. Several motors have been built 
and tested with very satisfactory results, both on the testing stand 


and under а car. The results were so favourable that the system 
was proposed to the Cleveland Engineering Company, representing 
the ington, Baltimore and Annapolis Railway, and after inves- 
tigation by their engineers, the system was adopted. A description 
of the apparatus to be used on this road will illustrate the system to 
good advantage. 

Single-phase alternating current will be supplied to the car at a 
frequency of 16% cycles per second, or 2,000 alternations per minute. 
The current from the overhead trolley wire is normally fed in by 
one trolley at approximately 1,000 volts. Within the limits of the 
district o Columbia two trolleys are employed, as by act of Congress 
the use of rails as conductors is prohibited in this district, 5 
on account of electrolysis. In this case the trouble, of course, will 
not exist, but the contracting company has been unable to obtain 
permission for the grounded circuit. 


The alternating current to the car is carried through a main switch 
or circuit breaker on the car, to an auto- transformer connected 
between the trolley and the return circuit. At approximately 
300 volts from the ground terminal, a lead is brought out from the 
auto-transformer and passes through the regulator to one terminal of 
the motors. For starting and controlling the speed, an induction 
regulator is used with its secondary winding in series with the 
motor. This secondary circuit of the regulator can be made either to 
add to or subtract from the transformer voltage, thus raising or 
lowering the voltage supplied to the motora. The regulator, there- 
fore, does double duty. The controller for direct-current motors 
merely lowers the voltage supplied to the motors, but cannot raise it, 
but an alternating-current regulator can be connected for an inter- 
mediate voltage, and can either raise or lower the motor volta 
In this way the regulator can be made relatively small, as it handles 
only the variable element of the voltage, and the maximum voltage 
in the secondary winding is but half of the total variation required. 

In the equipments in question, the range of voltage at the motor 
is to be varied from approximately 200 up to 400 volts, or slightly 
higher. The transformer on the car will supply 315 volts, and the 
secondary circuit of the regulator will be wound to generate slightly 
more than 100 volts when turned to the position of its maximum 
voltage. This voltage of the regulator is about one-fourth of that of 
the motors at full voltage. The regulator сар, consequently, be made 
relatively small, in comparison with the motor capacity of the equip- 
ment. It has been found unnecessary to use much lower than 
200 volts in this installation, as this voltage allows a comparatively 
low running speed, and approximately 200 volts will be necessary to 
start with the required torque. The greater of this voltage is 

uired to overcome the EMF. of self- induction in the motor wind- 
ings, which is dependent upon the current through the motor, and is 
independent of the speed of the armature. 

There will be four motors of 100 н.р. on each car. The full rated 
voltage of each motor is approximately 220 volta The motors are 
arranged in two pairs, each consisting of two armatures in series and 


. two fields in series, and the two pairs are connected in parallel. The 


motors are connected permanently in this manner. As voltage 
controlis used there is no necessity for series parallel operation as 
with direct-current motors. To ensure equal voltage to the arma- 
tures in series, à balancing or equalising action is obtained by the 
use of а small auto-transformer connected ently across the 
two armatures in series, with its middle point connected between 
them. The fields are arran in two pairs, with two fields in series 
and two pairs in multiple. is els the fields independently 
of the armatures, which was formerly the practice with direct-current 
motors It was a defective arrangement with such motors, as equal 
currents in the field did not ensure equal field strengths in the 
motors, and the armatures connected in parallel would be operating 
in fields of unequal strength, with unequal armature currents as a 
direct result. ith alternating currents in the fields the case is 
different. The voltage across the fields is dependent upon the field 
strengths, and the current supplied to the fields naturally divides 
itself for equal magnetic strengths. The chief advantage in paral- 
leling the fields and armatures independently is, that one reversing 
switch may serve for the four motors, and one balancing transformer 
may be used across the two pairs of armatures. The usual direct- 
current arrangement of armatures in series with their own fields can 
be used, with а greater number of switches and connections. 

The general arrangement of the auto-transformer, regulator, 
motors, &c., is shown in Fig. 1. 

The induction regulator or controller resembles an induction 
motor in general appearance and construction. The primary winding 
is placed on the rotor, and the secondary or low-voltage winding 
on the stator. The rotor also has a second winding which is 
permanently short-circuited on itself. This function of this short 
circuited winding is to neutralise the self-induction of the secondary 
winding as it passes from the magnetic influence of the primary. 
The regulator is wound for two poles, and, therefore, is operated 
through 180deg. for producing the full range of variation of voltage 
for the motore, One end of the primary winding of the regulator is 
connected to the trolley, and the other to & point between the 
regulator and the motors. Jt thus receives a variable voltage as the 
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controller is rotated. "There are several advantages in this arrange- 
ment of the primary in this particular case, First, the regulator is 
worked at a higher induction at start, and at lower induction when 
running, the running position being used in these equipments for 
much longer periods than required for starting, Second, when the 
motors are operating at full voltage the current in the primary of the 
regulator passes through the motore, but not through the auto-trans- 
former or the secondary of the regulator. This allows considerable 
reduction in the eize of auto-transformer and regulator. The motors 
on the саг are all of the straight series type. The armature and 
fields being connected in serier, the entire current of the field passes 
through the armature as in ordinary series direct-current motors, The 
motor has eight poles, and the speed is approximately 700 revolutions 
at 220 volte. The general construction is similar to that of a direct- 
current motor, but the field core is laminated throughout, this being 
necessary on account of the alternating magnetic field. There are 
eight field-coils wound with copper strap, and all connected per- 
manently in parallel. Тһе parallel arrangement of field-coils 
assists in the equalising of the field strength in the different 
poles, due to the baluncing action of alternating circuits in 
parallel. This arrangement is not really necessary, but it possesses 
some advantagee, and, therefore, has been used. With equal magnetic 
strength in the poles, the magnetic pull ів equalised even with the 
armature out of centre. The armature is similar in general con- 
struction to that of а direct-current motor. The fundamentul diffi- 
culty in the operation of a commutator type of motor on single-phase 
alternating current lies in the sparking at the brushes. The working 
current passing through the motor should be practically no more 
difficult to communicate than an equal direct current, and it is not 
this current which gives trouble. The real source of trouble is found 
in а local or ECOL RET current set up in any coil, the two ends of 
which are momentarily short-circuited by a brush. This coil encloses 
the alternating magnetic field, and thus becomes a secondary circuit, 
of which the field-coil form the primary. In the motors of the 
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diffieulty has been overcome by so constructing the motor that the 
secondary or short-circuit current in the armature coil is small, and 
the commutating conditions so perfect, that the combined working 
and secondary currenta can be commutated without sparking. This 
condition being obtained, the motor operates like a direct-current 
machine, and will give no more trouble at the commutator than 
ordinary direct-current railway motors, Experience covering a 
considerable period in the operation of motors of 100 H P. capacity 
indicates that no trouble need be feared at the commutator. 

An extended series of tests were made at the Westinghouse shops 
at East Pittsburg, both in the testing room and under а car. Fig. 2 
shows curves of the speed, torque, efficiency and power-factor plotted 
from data from brake testa. 

It should be noted that the efficiency is good, being very nearly 
equal to that of high-class direct-current motors. The power- factor, 
as shown in these curves, is highest at light loads and decreases with 
the load. This is due to the fact that the power developed increases 
approximately in proportion to the current, while the wattless com- 
ponent of the input increases practically at thesquare of the current. 
The curve indicates that the average power-factor should be very 
good. The.calculations for the Washington, Baltimore and Annapolis 
Reilway show that the average power-factor of the motors will be 
approximately 96 per cent. 

The average efficiency of these equipments will be much higher 
during starting and acceleration than that of corresponding direct- 
current equipments, and rheostatic losses are avoided. When run- 
ning at normal full speed, however, the efficiency will be slightly less 
than with direct current, This is due to the fact that the alternating- 
current motor efficiency is slightly lower than the direct-current, 
and, in addition, there are small losses in the transformer and the 


regulator. The alternating-current equipmenta are somewhat heavier 
than the direct-current, thus requiring some extra power, both in 
accelerating and at full speed. ‘Therefore, for 5 stops the 
direct- current car equipment is more efficient than the alternating- 
current ; but for frequent stops the alternating- current shows the 
better efficiency. Tests on the East Pitteburg track verified this 
conclusion. But the better efficiency of the direct-current equip- 
ment with infrequent stops is offset with the alternating curreut by 
decreased loss in the trolley wire, by reason of the higher voltage 
used and the elimination of the rotary converter losses. The 
resultant efficiency for the system will therefore be equal to or better 
than that of the direct current. 

In the Washington, Baltimore and Annapolis Railway contracts 
the guarantee given by the Westinghouse Electric and Mfg. Co. states 
that the efficiency of the system shall be equal to that of the direct- 
current system with rotary converter sub-atations. 

There is one loss in the alternating-current system which is rela- 
tively much higher than in the diréct-current. This is the loss in 
the rail return. Tests have shown that at 2,000 alternations this ia 
three to four times as great as with an equal direct current. This 
would be a serious matter in cases where the direct-current rail loss 
is high. But the higher alternating-current trolley voltage reduces 
the current so much that the alternating-current rail loss is prac- 
tically the same as with direct current at usual voltages. In many 
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city railways the direct-current rail loss is made very low, not to 
lessen waste of power, but in order to reduce electrolysie. In such 
cases the alternating-current rail loss could be higher than direct- 
current, thus decreasing the cost of return conductors. More fre- 
quent transformer aub-stations, with copper feeders connected to the 
rails at frequent intervals, will enable the rail loss to be reduced to 
any extent desired. Ав a frequency of 2,000 alternations per minute 
is used, the lighting of the cars and the sub-stations was at first con- 
sidered to be a serious difficulty, due to the very disagreeable 
winking of the ordinary incandescent lamps at this frequency. Two 
methods of overcoming the winking were tried, both of which were 
successful, Onemethod was by the use of split phase, A two-phase 
induction motor was run on а single-phase 2,000 alternating circuit, 
and current was taken from the unconnected primary circuit of the 
motor. This current was, of course, at approximately 90deg. from 
the current of the supply circuit. A two-phase circuit was thus 
obtained on the car. Currents from the two phases were put through 
ordinary incandescent lamps, placed close together. The resulting 
illumination a few feet distant from the lamps showed about the 
same winking as is noticed with 3,000 alternations. With two fila- 
ments in one lamp the winking disappears entirely. A three-phase 
arrangement would work in the same way. | 

А much simpler method was tried, which worked equally well. 
This consisted in the use of very low-voltage lamps. Low voltage 
at the lamp terminals allows the use of a thick filament with con- 
siderable heat inertia. Tests were made on lamps of this type 
at a frequency of 2,000 alternations, and the light appeared to 
as steady as that from the ordinary high-frequency incandescent 
lamp. The low voltage is not objectionable in this case, as a number . 
of lamps can be run in а series, a8 in ordinary street railway practice, 
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and any voltage desired can readily be obtained, as alternating 
current is used on the car. 


There will be an air compressor, driven by а series alternating- 
current motor, on each car, for supplying air to the brakes and for 
operating the driving mechanism of the controler. The details of 
this ж рк ы are not near enough to completion to permit а 
description of it The method used will be one which readily 
allows operation on the multiple-unit system. 

The generating station contains some interesting electrical features, 
but there is no t departure from usual alternating-current prac- 
tice. There will be three 1,500kw. single-phase alternators. These 
are 24-pole machines, operating at 83 revolutions, and wound for 
15,000 volts at the terminals. They are of the rotating-field type, 
with laminated etic circuits and field-coils of strap on edge. 
The field-coils are held on the pole-tips by copper supporte, which 
serve as dampers to assist in the parallel running. The arma- 
tures are of the usual slotted { e armature coils are placed 
in partially closed slote. There are four coils per pole. The pro- 
portions of these machines are such that good inherent апо is 
obtained without saturation of the magnetic circuit. e rise in 
potential with non-inductive load thrown off will be approximately 
4 per cent. An alternative estimate was furnished for the gene- 
rators proposing 20,000 volts instead of 15,000. The simplicity of the 

pe of winding used and the low frequency are both favourable for 

e use of very high voltage on the generator. As 15,000 volts was 
considered amply high for the service, the engineers for the rail way 
considered it inadvisable to adopt a higher voltage. 

There аге to be two exciters, each of 100kw. capacity at 
250 revolutions, The exciters are wound for 125 volts normal. The 
armature of each exciter has, in addition to the commutator, two 
collector rings, so that single-phase alternating current can be 
delivered. It is the intention to use the exciters as alternators for 
supplying current to the system for lighting when the large gene- 
rators are shut down at night. The main station switchboard com- 
prises three generator ‚ one load panel and three feeder panels. 
High-tension oil-b switches are to be provided, operated by 
means of controlling apparatus on the panels. The switches, ’bus 
bars and all high-tension apparatus will be in brick compartments 
separate from the board. each generator circuit there are two 
non-automatic oil-break switches in seriee, and on each feeder circuit 
there are two overload time-limit oil-break switches in series. The 
two oil-break switches in series on the same circuit can be closed 

tely and then opened to test the switches without closing 
the circuit With the switches in the closed position they are 
both operated at the ваше time by the controller, to ensure 
opening of the circuit and to put less strain on the switches, 
ach ugh either one is capable of opening the load. There will be 
nine transformer sub-stations distributed along the railway line. 
Each station will contain two 250kw. oil-cooled lowering trans- 
formers, supplying approximately 1,000 volts to the trolley system. 
The transformers are used in each station, so that in case of acci- 
dent to one transformer the station will not be entirely crippled. It 
is the intention of the railway company to operate a direct-current 
road already equipped with the direct-current system. The present 
direct-current car equipments are to be retained, but the current 
will be supplied from a rotary converter sub-station fed from th 
main system of the Washington, Baltimore and Annapolis Rail- 
way. As this system is single-phase, it is necessary that tingle- 
phase rotaries be used in the sub-station. There are to be 2kw. 
550-volt rotary converters. These are four-pole 500-revolution 
machines. The general construction of these machines is very 
similar to that of the Westinghouse polyphase rotary converters. 
The armature resembles that of а polyphase rotary, except in the 
number of collector rings, and in certain details of the proportions 
made necessary by reason of the use of single-phase. The com- 
mutating proportions are so perfect that any reactions due to the use 
of single-phase will result in no injurious effect. The field con- 
struction is similar to that of a polyphase rotary. The laminated 
field-poles are provided with dampers of the “grid” or cage” 
type, a form used at present in the 3 polyphase rotary 
converters. This damper serves to prevent hunting, as in the poly- 
phase machines, and also to damp out pulsations due to single-phase 
currents in the armature. The damper acts to a certain extent as а 
second phase. Each rotary converter is started and brought to 
synchronous d by a small series alternating-current motor on the 
end of the shaft. The voltage at the motor terminals can be adjusted 
either by loops from the lowering transformer or by resistance in 
series with the motor, so that true synchronous speed can be given to 
therotary converter, before throwing it on the alternating-current line, 


From the proceeding description of this system and the apparatus 
used on it, some conclusions may be drawn as to the various fields 
where it can be applied to advantage. It is evident that a good field 
for it will be on inter-urban, long-distance lines, such as the Wash- 
ington, Baltimore and Annapolis Railway. On such railways, high- 
trolley voltage and the absence of converter sub-stations are very 
important factors. 

For heavy railroadingalso, this system possesses many ideal features. 


It allows efficient operation of large equipments at- practically an 
speed and any torque, and also avoids the controller troubles whi 
are ever present with direct-current equipments, It also per- 
mits the use of high-trolley voltage, thus reducing the current to be 
collected. In this class of service the advantages of this alternating- 
current system are so great that it is possible that heavy railroading 
will prove to be the special field for it. 

For general city work, this system may not find a field for some 
time to come, as the limitations in the present system are not so great 
that there will be avy t necessity for making a change. It is 
probable that at first this system will be applied to new railways, or 
in changing over steam roads rather than in replacing existing city 
equipments. One difficulty with which the new system will have to 
contend is due to the fact that the alternating-current equipments 
cannot conveniently operate on existing city lines, as is the resent 

ractice where inter- urban lines run into the cities. It will re- 
erable for the alternating-current system to have its own lines 
throughout, unless very considerable complication is permitted. 
When the alternating-current system applied to inter-urban and steam 
railway systems finally becomes of predominant importance, it is 
probable that the existing direct-current railways will gradually be 
changed to alternating current as a matter of convenience in tying 
the various railway systems together. 

As was stated above, alternating-current equipments cannot con- 
veniently be operated on direct-current lines. It does not follow 
that the motor will not opaa on direct current. On the contrary, 
the motor is a first-class t-current machine, and if supplied with 
suitable control apparatus and proper voltage, it will operate very 
well on the direct-current lines. This would require that the motors 
be connected normally in series, as the voltage per motor is low. A 
complete set of direct-current control apparatus would be needed 
when the alternating-current equipment is to be run on direct 
current, and considerable switching apparatus would be necessary 
for disconnecting all the alternating-current control system and con- 
necting in the direct current. The complication of such a system may 
be sufficient to prevent its use, at least for some time to come, 

In some cities very strict laws are in force in regard to the voltage 
variations in various parts of the track system. The permissible 
variations are so small in some cases that an enormous amount of 
copper is used for return conductors ; and, in some cases, special 
boosters are used in the return circuits to avoid large differences of 
potential between the various parts of the track system. The object 
in limiting the conditions in this manner is to avoid troubles from 
постова The alternating-current system will, of course, remedy 


For city work, it is probable that voltages of 500 or 600 would be 
employed instead of 1,000 or higher. The transformers and con- 
trollers can be designed to be dne changed from full to half 
voltage, во that low voltage can be used on one part of the line and, 
high voltage on another. As the car equipments of such railways 
are usually of small capacity, it is probable that speed control will 
be obtained by means of а transformer with а large number of leads 
carried out to а control drum, rather than by means of the induction 
regulator, as the latter device is much more expensive in small unita, 
This is chiefly & question of cost, and if the advantages of the induc- 
tion regulator are found to over-weigh the objections of high first 
cost, then it will be used even on small equipments. 

In the Washington, Baltimore and Annapolis Railway the gene- 
rators are wound for single-phase. In the case of large power stations 
with many feeders, the generators may be wound for three-phase, 
with single-phase circuits carried out to the transformer sub-station, 
or three-phase transmission may be used, with the trangformers con- 
nected in such а manner as will give а fairly well-balanced three- 
phase load. 

There are many arrangements and combinations of apparatus made 
possible by the use of alternating current in the car equipments, 
which have not been mentioned, as it is impracticable to give a full. 
description of all that can be done. But enough has been presented 
to outline the apparatus and to indicate the possibilities of this new 
system, which is soon to see the test of commercial service, | 


DISCUSSION. * | 

The discussion of Mr. Lamme's Paper was participated in by Messrs. 
Steinmetz, Mershon, Goldsborougb, Arnold, Franklin, Roe, Mailloux, Sachs 
Gotschall, Wagner and Ries. 

Mr. STEINMETZ referred to the enthusiasm abroad with respect 
to polyphase traction, which he says has to a large extent affected 
the American technical press. He said, however, tbat the engineers 
of American electrical manufacturing companies bad gone over the poly- 
phase traction field experimentally years ago and satisfied themselves 
that the polyphase induction motor is no more fitted for railway work 
than is the direct.current shunt motor; and since then they have 
gone over the matter again and again, and always arrived at the same 
conclusions. He felt disappointed in reading the Paper by learning 
that after all the new motor is no more than our old friend, the direct- 
current series motor, adapted to alternating currents by laminating the 
field. He said that when he was connected with Mr. Eickemeyer, in 


1891 and 1892, а great deal of time was spent in building such motors, 
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investigating their behaviour and trying to cure them of their inherent 
vicious defect of inductive sparking at the commutator. No success was 
achieved, however, but Mr. Steinmetz expreesed the hope that Mr. 
Lamme would have better fortune. He considered that there is some 
chance for this, as in the ten years that have elapsed since the work 
at Yonkers, engineering hae advanced a great deal, and the experiments 
there were conducted with higher frequencies than used by Mr. Lamme. 
Such a motor inherently has a very poor power-factor, and to get a reason- 
able power-factor it has to be run at a very high speed, and it, therefore, 
was gratifying to see that Mr. Lamme operates his 16-cycle motor at three 
time synchronous speed, and therefore gets a good power factor. 
Mr. Steinmetz said that he considered the Thomson repulsion type of 
motor superior to that described. In this type the armature is connected 
to a commutator and brushes, but tbe supply current does not pars 
through the armature, which is short-circuited upon itself through the 
brushes, which latter are shifted by a certain angle. The repulsion motor 
gives & speed and torque characteristic very closely resembling tbat of the 
direct-current series motor. In conclusion, Mr. Steinmetz said tbat alter- 
nating-current traction will only be feasible when the single-phaee motor 
is developed to start with à maximum torque, the torque decreasing with 
increase of speed. 

Mr. MERSHON said that, although in this case alternating-current 
traction has apparently been achieved by means of а single-phase motor, 
he bas not by any means lost hope for the polyphase motor, but feels con- 
fident enough to predict that the time will come when an induction motor 
for variable speed will be developed having properties just as efficient as 
the motor described, and, perhape, more efficient ; tbat it will develop 
power at speeds below the maximum in more or less proportion to the 
speed, which power will not require to be graded by means of rheostats, 
but will be taken from the supply circuit power in an amount closely in 
proportion to the power the motor develops. Mr. Mersbon asked Mr. 
Lamme to state the means for reducing the sparking and also the method 
of design by which the high power-factor stated is obtained. 

Prof. GOLDSBOROUGH expressed the opinion that in a few years from 
now there will be a standard single-phase alternating-current railway 
equipment, but that he does not think anyone knows at present what the 
system as eventually developed will be. 

Mr. ARNOLD expressed his pleasure that Mr. Lamme, representing one 
of the large manufacturing companies, bad come out in favour of single- 
phase traction. He took exception to the statement in the Paper that 
the Washington--Baltimore heat would be the firet single-phase railway in 
this country. In Febrvary, 1899, he had taken a contract to build 60 miles 
of single-phase railroad. "The line bas been built, tracks laid, the trucks 
and cars have been finished, and-as the road will scon go into operation he 
believes that it will be the firet railway equipped with single-phase motors. 
He hoped to present a Paper at the October or November meeting giving 
an engineeriog account in detail of the system. Jn conclusion, he said that 
if Mr. Lamme is able to ma ke an alternating-current single-phase commu- 
tator motor operate without sparking at the commutatcr, he is entitled to 
the greatest credit. 

Mr. C. О. MAILLOUX, in referring to the backwardness of Americans 
in alternating-current traction, said that this follows from the fact that 
the alternating-current system must undergo a great deal of development 
before it can hope to contend with the direct-current system. One of the 
first things is to do away with more than one trolley,and the system described 
by Mr. Lamme poesesses this advantage. The motor, proposed, however, 
is nothing but a series direct-current motor adapted toalternating currents, 
and unfortunately the Paper does not tell the manner in which it is pro- 
posed to obviate the defects of such a motor. The Paper does not give 
indication that any radically new feature is introduced. It would appear 
that Mr. Lamme depends more upon features of design and proportioning 
than upon original ideas, either in regulation or control. 

Nr. WAGNER said that he bad always been an advocate of the single- 
phase alternating-current motor, and spent a great many years in developing 
such a motor for stationary work. He considered that there is a very pro- 
mising future for the type of motor known as the Thomson repuleion 
motor. He had experimented with this type a great deal and knows 
that sparking, especially at low frequencies, can be overcome. He 
asked Mr. Lamme if it was not necessary in his design to have a very 
small air-gap in order to obtain a high power-factor ; be also asked 
if the field of the motor is construeted with the ordinary polar pro- 
jections of the direct-current motor or whether it is a slotted ring, 
and if the field winding is distributed on a single-coil winding! 

Mr. ELIAS E. RIES referred to some work wbich he did in 1894 in 
connection with a single-phase, alternating-current railway between Balti- 
more and Wasbington. He designed & system for operating the line by 
means of single-phase, alternating-current motors, which he said in many 
respects is similar to that proposed by Mr. Lamme. : 

Mr. LAMME said that the apperatus described for the Baltimore- 
Washington road is not an experimental apparatus, but that the contract 
for the Washington-Baltimore has been actually taken and that the 
apparatus is now being built. Не had considered the use of the repulsion 
type of motor, but came to the conclusion tbat it was not as good for the 
work as the type adopted; the construction is more complicated because 
reversal of the direction of rotation is not so easily accomplished as in the 
plain series motor, and there would be more weight. Referring to the 
opinion expressed that the new system practically goes back to a well- 
known old type of motor, he said that it accomplishes а result which has 
never been accomplished before, which indicates that there are some features 
in the apparatus which have not been utilied in former apparatus. 
Referring to Mr. Arnold's remarks, he said that the Washington- Baltimore 
road is the first single-phase road that be knew of. Iu reply to the 
requests for further information concerning his system, Mr. Lamme said 
that at present there are reasons why he does not care to give out further 
information, but when the proper time comes this will be due 


CORRESPONDENCE. 


— — 
WIRELESS TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I notice on page 1 of your current issue the following 
remarks :— 

There is one point, however, upon which Lieut. Solari's report can 
furnish no information, but with regard to which outside observations 
throw a peculiar light on these experiments. We have reason to know that 
these very signals transmitted from the Poldhu Station were read in more 
than one place in England with instruments not tuned by the Marconi 
Company for the purpose—in fact, by instruments not in the possession of 
the Marconi Company at all. Thus, not only is there a lack of secrecy in 
the meseages transmitted from the Poldhu Station. but the great energy 
of the radiations emitted is sufficient to disturb other and independent 
apparatus, so that the somewhat indiscriminate experiments at Poldhu 
are likely to interfere with experiments made with a view to perfecting 
the Hertzian system of telegraphy in the special spplications to which it 
has already shown iteelf admirably adapted. | 


When addressing the shareholders of this company at the 
last annual meeting, and alluding to statements that our 
messages are readily intercepted, Mr. Marconi used the 
following words :— 

I expect to be back in Englana about the end of March, and if, after my 
return, either Sir W. H. Preeceor Prof. Lodge, being of theopinion that, witbin 
a space of, say,a week after due notice given to me, could succeed in inter- 
cepting and reading messages to be provably transmitted by me at stated 
times within that period between two of my stations, if, I say, either of 
these gentlemen would like to try the experiment, I sball be happy to place 
an adjacent station of mine at his disposal for the purpose. If he should 
prefer to conduct his operations from a ship, he would, so far as I am con- 
cerned, be quite welcome to do so. In either case, I should expect a result 
which might convey to the shareholders of the Eastern Telegraph Co. a 
somewhat more accurate idea than they seem to possess as to the exact 
measure of the competency of their learned advisers to pronounce an 
opinion upon my present system of wireless telegraphy. 

It is easy for critics of our system to make general state- 
ments such as those which I have quoted from your current. 
iesue, and it is difficult for us to prove a negative. The 
challenge made by Mr. Marconi is, however, very definite in 
its terms and still stande. If, on his return from Canada, 
where һе has again gone, either Sir William Preece or Sir 
Oliver Lodge cares to take up the challenge issued eight 
months ago, Mr. Marconi will be prepared for such а definite 
test as that indicated in the words quoted from his speech. 
We should not, however, regard, as satisfactory evidence of 
interception of our messages, general statements on this point 
made after we have published the text of messages passing on 
а given occarion.— Yours, &c., 

Mancour's WMELERSS ТЕг,ЕӨВАРН Co. (Ltp.), 
H. Cuthbert Hall, Managing Director. 


London, E.C., Oot. 28. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 6 per cent. for abroad, or for foreign books.) 


* A New System of Heavy Goods Transport on Common Roa 1s." 
By В. J. Diplock. (London: Longmans Green & Co.) 68, 6d. 

* Elementary Manual on Applied Mechanics.” By Prof. Andrew 
Jamieson. Sch edition. (London: Charles Griffin & Co.). 33. 6d. 

* Elementary Manual on Steam and the Steam Engine" By 
Prof. Andrew Jamieson. 9th edition. (London: Charles Griffin & 
Co.) 233 64. 

* Practical Electricity," with Questions and Answers. 3rd edition. 
Published by the Cleveland Armature Works. (London : Gay and 
Bird.) 78. 6d. : 

“ Science Abstracts.” October. Part 10, Vol. V. (London : Feilden 
Publishing Co.) 2a. 

„Elektromotoren für Gleichstrom.” By G. Roessler. 2nd edition 
(Berlin: Julius Springer) 4m. - 

^Leitfaden zur Konstruktion von Dynamomaschinen und zur 
Berechnung von Elektrischen Leitungen. By Dr. Max Согверше, 
3rd edition. (Berlin: Julius Springer) 5ш, 

* Lehrbuch der Physik.” By Prof O.D.Chwolson. Vol. I. Trans- 
lated by Н. Pflaum. (Brunswick: Е. Vieweg & Son.) 14m. 

* Technologie der Dynamo-Maschinen.” By E.Schulz. (Leipzig: 
S. Hirzel.) 20m. | 

„Sammlung von Aufgaben zur Uebung im Entwerfen und 
Berechnen Elektrischer Leitungen.” Ву Dr. J. Teichmüller. 
2nd edition. (Leipzig: S. Hirzel) 9m. 


THE ELECTRICIAN, 


OCTOBER 31, 1902. 69 


— 


THE CROMPTON POTENTIOMETER.. 


Mesera, Crompton & Co. have recently issued an interesting 
pamphlet on their latest form of potentiometer, The principle upon 
which this instrument is based was fully entered upon in Mr. Fisher's 
series of articles in The Electrician.* 

The construction of the latest pattern is shown diagrammatically 
in Fig. 1. The calibrated wire is arranged in 14 coils, called poten- 
tiometer coils, lettered AB, and a straight section BC, called the 
scale wire, the resistances of the several coils and of the straight 
section being «qual. One sliding contact, Q, moves over the terminals 
of the 14 coils, and another, R, along the atraight wire. The reading 
of the instrument in the porition shown is 1046. The pairs of 
points whose P.D.s are to be compared are connected to the blocks 
of the double pole switch К, whoee levere, MN, connect them, one 

ir at a time, to the sliding contacts QR through the galvanometer. 
Fhe galvanometer key H is arranged to complete the circuit through 
two resistances, which are short-circuited in succession as the key is 
depressed. The current required is derived from a small secondary 
battery, G. An adjustable resistance, consisting of a eet of coils, DE, 
and а continuous rheostat, F, is placed in the circuit. By adjusting 
these the resistance of the circuit and the current passing through it 
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the measurements made involve the use of a standard cell, and one 
pair of terminals, the pair A, is aesigned to its connections to save 
confusion in working. Fuses of fine wire are inserted at all terminals 
except those for the galvanometer to eave the instrument coils in the 
case of an accidental connection to a source of high pressure. 

Two scales are engraved for slide-wire readings. Опе is a ғегіев 
of even divisions from O to 105, the resistance of the scale wire 
between 0 and 100 being the same as that of each potentiometer 
coil. It bas been found convenient to be able to take readings a 
little beyond the 100 mark without having to move the potentiometer 
coil switch, and the scale is «extended to 105 to admit of thie. The 
other scale gives the values of the Clark cell at different temperatures, 
and is used in the following way :—The potentiometer coil switch is 
set to 14, and the slide to the temperature of the Clark cell taken 
from the thermometer attached to it. The potentiometer reading is 
then the correct value їп volts of the Clark cell at that temperature. 
By adjustment of the rheostat the galvanometer is balanced, and when 
this has been done the current in the potentiometer wire is such that 
readings at all points give correct values in volts, and the instru- 
ment is a direct-reading voltmeter. Its maximum range is then 
1:5 volte, reading in thousandths of a volt, and by inspection to ten 
thousandths. 

Volt boxes, or those cases which contain the long- resistance wire for 
measuring high voltages, are made in several different sizes depend - 
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from the storage cell, and consequently the fall of potential along 
the seale wire, can be continuously altered, aud the operator is able 
io obtain а galvanometer balance against а standard cell when the 
reading of the sliders is that of the known E. M. F. of the cell at its 
actual temperature. If, for example, the temperature of the cell be 
15deg., so that its E M.F. is 1:434 volts, the sliders may be set to 
that reading, and the galvanometer brought to zero by adjusting the 
resistance DE and the rheostat F. When this has been done the 
scale readings at all points are direct readings in volta. 

A view of the potentiometer is given in Fig. 2 and a diagram of 
its internal connections in Fig. 3. Here ab is the scale wire; c the 
set of equal potentiometer coils in series with it, which may be com- 
pared with each other by means of a switch now being added to all 
potentiometers manufactured by Mesers. Crompton & Co.; d is the 
double-pole switch connecting the six pairs of terminals ABCDEF 
in succession to the slide contacts ; ef are the resistance coils and 
rheostat respectively, and G is the galvanometer key. All the 

ing contacts are under glass, and the coils and the scale wire 
are inside the box. The box itself is completely closed, but the 
inside can be inspected by removing a sliding bottom. Nearly all 


* Subsequently extended and republished as a book in “The Electrician " 
series. | 


ing upon the maximum voltage required to be measured. А bor 
designed to carry 1,500 volts has on its top a row of 11 terminals con- 
nected to a series of 10 resistances, each of 10,000 ohms, and each 
resistance is designed to carry 150 volts, The resistances, inter- 
cepted by points connected to other terminals, are each of 100 ohms, 
and that between the remaining two 1,000 ohms. "The mains whose 
Р.Р. is to be measured are connected to two terminals of the first. 
series, and a pair of terminals of the second series are connected to 
the potentiometer, a pair being chosen which are as nearly as possible 
at zero potential, so that high pressures are not connected to the 
measuring instruments. In the case, for example, of a. dein supply 
at 750 volts with an earthed return, the mains would be connected 
to the first and sixth terminals of the first series, and either Nos. 1 
and 2 or 3, 4 of the second series connected to the potentiometer, 
that pair being chosen which is on the earthed connection. The 
P.D. of the latter would be 1:5 volts, à convenient quantity for 
comparison with the Clark cell. 

. Volt boxes designed for other maximum pressures are arranged in 
a similar way. 

- Two kinds of galvanometers are manufactured by Messrs. Crompton 
for use with the potentiometer. One designed for laboratory use, 
with a large range of adjustment, has a circular coil of wire hanging 
by a bifilar suspension between the poles of a permanent magnet, an 
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iron core being fixed in the centre. The suspension ligaments are of 
very thin copper strips, and are connected to the coil by means of a 
silver clip, which allows tbe coil to be easily disconnected. The 
mirror is hung from the coil by fine aluminium hooks passing through 
holes pierced in the mirror, во that this is easily detached, and is not 
distorted by the setting of cement, or the pressure of a clip. The 
ligaments are attached to two pins fixed in a disc, by turning which 
the tensions of the two may be made equal. They pass over two pina 
. placed on another disc, by turning which the distance between the 


ligaments may be adjusted, and the sensitiveness of the instrument 
increased or diminished. The whole head is raised or lowered by 
turning а milled edge, and is rotated slowly by turning а worm 
spindle. The two pillars by which the cover is secured serve as the 
terminals of the instrument. | 


the mirror. The mirrors are large, 25mm. diameter, are accurately 
formed, are protected by mica, which produces no optical interference, 
and are hung in such а way as to suffer no distortion. They throw 
an image of the carbon filament on а semi-transparent screen, which 
is easily observed in broad daylight. The mirrors are ground to a 
radius of 1 metre. The lam ased lius a filament with straight vertical 
limbs, and is mounted in a brass cylindrical case, with a straight slot, 
through which the light of one limb only falls on the mirror. The 
scales are of transparent celluloid. The resistances ueed with the 
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potentiometer for measuring currents consist of open spirals of wire 
or broad metal strips of such dimensions as to carry the maximum 
current at which they are rated, with a rise of temperature of about 
36°C. They are all constructed of maganin, and their values are, for 
practical purposes, unaffected by this degree of heating. 


Ооо О 


се „ 


\_ 
) 


rv 
Vu с 


2 
мым. 
* 
E d 
N 


e amis 
LL. 


( 
| 
l 
[ 
l 
I 


Fic. д, 


Coils are made having different numbers of turne, from 100 
upwards, and the sensitiveness of the instrument when adjusted to 
give a complete period of oscillation of from 8 to 10 seconds is stated 
by the makers to be approximately as followa :— 


Deflection of beam in minutes of arc. 


í | 
Number of | ucluding 
t i il. Р 75 
e ligamente. | For 1 micro-volt. | For 1 micro-ampere. 
CLE NE js | = 
100 2ohms | 6 5 55 
500 0 „ 35 1.05 
1.000 1000 „ 0:6 350 


These coils can be fitted, if required, with small closed rings of 
copper, which damp their movements to any required degree. 

ithout such damping rings the coils are, for practical purposes, per- 
fectly ballistic. Where the sensitiveness of the instrument may be 
reduced the connection of a short piece of high-resistance wire across 
the terminals is conveniently used to damp the coil. For ordinary 
potentiometer work the seneitiveness of a laboratory instrument is 
not required, and а smaller galvanometer, fitted with а coil of 300 
turns, aud giving a deflection of the beam of about 0:5 minute of arc 
for 1 micro-volt, is used. 

An electric lamp without a lens gives the most convenient light 
{ог these galvanometers, the filament being focussed on the screen by 


The Clark cells used as standards of reference of E. M. F. are manu- 
factured by Mesers. Muirhead & Co. Two cells are mounted together 
in a brass case with a thermometer. 

The accumulators used for supplying the potentiometer current 
are fitted with two cells in one box. This is done so that one 
cell may be under charge while the other is in use. One cell is 
always sufficient to supply the current required for the instrument. 
The maximum charging current for the type of cell used is 
2 amperes. 


Telegraphy in Connection with Railways.—We understand 
from Mr. J. Edgar that he has recently been conducting 
experiments on a private railway belonging to the Llay Hall 
Colliery by means of which he hopes to make it possible for 
engine driver and guard to communicate with each other 
while the train is actually in motion. This will be accom- 
plished by making use of the metals to conduct the current. 
Mr. Edgar also anticipates that it will be possible for a pas- 
senger оп а moving train to speak to persons not on the train, 
and that his invention will be applicable to both telegraphy 
and telephony. 
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PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


In the Ноцее of Commons on Wednesday, 

Mr. ASHTON, who had a motion down for the recommittal of the London 
United Electric Railways Bill, and the substitution of the promoters of the 
Piccadilly, City and North-East London Railway Bill for those stated in 
the bill, having been informed by the Speaker that the withdrawal of the 
former measure by its promoters precluded this action being taken, next 
moved that the Piccadilly, City and North-East London Railway Bill be 
recommitted to Committee. He said his object was to enable the Com- 
mittee to deal with this bill after being obliged, in somewhat unusual cir- 
cumstances, to refuse to pass the preamble (see The Electrician, Oct. 24, 
p. 28). His interest originated in the fact Ithat he sat on the Joint Com- 
mittee of the Lords and Commons on the tube railways appointed in 
1900, which decided that no route was better than that followed by the 
two bills that had come down this session from the House of Lords. 
An instruction was given to the Committee appointed by the House of 
Commons to ensure that the through route should be carried out in its 
integrity, but the fulfilment of this inatruction had been frustrated by 
the action of the London United Electric Railways promoters. He very 
much doubted whether such a dirty transaction bad ever before been 
perpetrated by parties coming before Parliament. Parliament had 
been tricked. It had been the intention of Parliament that this 
through route should be secured, and bills were placed before them to 
carry out that object, and the House of Lords was induced by the 
United Electric Railways to pass those bills Then the House of 
Commons wasted an evening on the second reading of the bills, 
and the very instruction of the House to the Committee to secure 
the through route was being used for the purpose of destroying it. 
After dealing at some length with the merits of the opposition of the 
London County Council, the Central London Railway Co. and the Metro- 
politan District Railway Co. to the through route, he asked the House to 
pass the bill for the construction of the line from near East London to the 
West-end, binding the promoters to briog iu another bill next session for 
continuing the line to Hammersmith, and at the same time requiring 

tees that the first bill should not come into operation until the 
second bill had been cirried. By that means the House would secure the 
construction of the through route. 

Mr. HAY «seconded the motion. 

Sir J. DICKSON-POYNDER asked if it was the business of this House 
to consider and study the internal differences and speculations of rival 
promoters? The Morgan scheme which was sanctioned by Parliament 
three months ago fulfilled almost to the letter the recommendations made 
two years ago by the Joint Committee on the question of laying down 


routes for London from Hammersmith through Piccadilly and the City- 


and on to Tottenham and Palmers Green. But the present was a totally 
different scheme. It did not carry out the through route, neither did it 
carry out the through fares sanctioned in the former echeme, nor the 
scheme of workmen's fares embodied in that scheme. А pledge from the 
promoters that they would introduce а bill next session was not of any 
practical value from the Parliamentary point of view. Speaking on the 
general question of underground railways in London, he remarked that 
Parliament and commiseions of inquiry had been dealing with the question 
of undeground traction for several years, yet while no fewer than 26 bills 
dealing with tubular schemes had been introduced in Parliament this 
session, the new mileage sanctioned was exceedingly small, and he appealed 
to the President of the Board of Trade to take the question up and to see 
that it was investigated under a general scheme of London locomotion by 
one general ex committee. 

Mr. PERKS said that the District Company had no control whatever 
over the Brompton and Piccadilly Railway, the Charing Cross, Euston and 
Hampstead, Great Northern and Strand, and the Baker Street lines. The 
only connection between these undertakings was that there were certain 
parties holding a large interest in the District Railway who were also the 
chief proprietors in the railways he had named, and it was an erroneous 
impreesion, therefore, that these railways were block lines. Continuing, he 
said it was the intention of the District Railway Co., acting in unison with 
some of the other companier, to submit to Parliament next session a 
scheme which would give a second route from Hammersmith to the City. 

Mr. J. W. LOWTHER said the promoters of the bill asked Parliament 
to do something which, if not unprecedented, was at any rate unusual. It 
was a very unusual thing to recommit a bill when à committee had 
declared its preamble not proved. It was done in the early part of this 
session, it was true, but the promoters then made out a strong case 
for the adoption of that course. Could it be said that the promoters 
here had made out а strong сазе? He was extremly sorry for them, 
and thought they had been very badly used; not by the House of 
Commons or by Parliament ; their enemies were of their own household. 
He thought the promoters were to be pitied because the union had been 
somewhat forced upon them, or suggested to them. The Lords’ Com- 
mittee, quite rightly, he thought, said that what was desirable in the 
interests of London traffic was a through east and west scheme. There- 
upon these parties made this arrangement, and it received the sanction of 
the House ; but now, for reasons which he need not go into, they were 
unable to carry that scheme out. That being во, whatever regret they 
might feel, and whatever sympathy they had for the promoters, they could 
not fairly ask the House of Commons to recommit the bill. If the bill were 
recommitted, he did not know that the promoters would really gain by it ; 
because it was doubtful if they got their bill through Committee that either 
Housewould be prepared tosanction a truncated scheme on the third reading. 

Moreover, the instruction which the hon. member had put down would be 
extremely difficult to carry out. For these reasons it would be really 
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impossible to ask the House to recommit thefbill. He gave that opinion with 
very great regret, because he was afraid that the solution of the great 
problem of London traffic would be once more delayed, and also because 
he felt that next session they would probably have to go tbrough once 
again the mass of work which was imposed upon the Committee in the 
other House, and again to wade through all these different schemes whioh 
they bad dealt with at the beginning of the вегвіор. The hon. member 
concluded by asking the House not to accept the motion. 

Mr. BOUSFIELD supported the motion at the request of the Borowgh 
Councils of Hackney and Stoke Newington. | 

Sir L. McIVER, speaking as the chairman of the Committee which had 
these bills under consideration, thought that if this motion were passed 
there would be infinite difficulty in carrying. it out. He had the greatest 
sympathy with this big scheme, which had been wrecked by а Stock 
Exchange ramp, and he felt also that the House should not allow the 
public interest to be made a counter in a game of this sort—for it was 
agame in which it was proposed to make the London roads pawns on 
the chequer-board of Wall-street. In view of the practical difficulties 
involved, however, he was perfectly satisfied that if the House, with the 
best intentions, sent the bill upstairs, the Committee would not be 
&ble, within the rules of the House, to satisfy the laudable desires ef 
the hon. member, who had most fairly, correctly, and accurately stated 
the case. Speaking as a private member, he would suggest that they 
should relegate tbe whole matter to next session, and start with a clean 
sheet. They would then be prepared to hear all the parties, on the 
principle that when two of a trade fell out, perhaps the London County 
Council might come by its own. 

Mr. ASHTON said, after the expressions of opinion by the Chairman of 
Committees and the hon. baronet opposite, he would ask leave to withdraw 
his motion. | 

The motion was by leave withdrawn. 


TELEPHONY WITH THE CONTINENT. 


Iu the House of Commons on Thursday last week, 

Mr. HENNIKER HEATON asked the Postmaster-General whether 
there was telephonic communication eetablished between London and 
Brussels, and between London and Berlin ; and, if not, whether any steps 
were being taken 1o establish direct communication between those cities. 

Mr. AUSTEN CHAMBERLAIN : А new cable has been laid down to 
Belgium, and telephonic communication between London and Brussels will 
be opened as soon as the necessary arrangements can be completed. The 
establishment of communication between London and Berlin is not at 
present feasible, 


| MOTOR CAR LEGISLATION. 

Mr. JOHN ELLIS, in the House of Commons on Monday, asked the 
President of the Local Government Board whether he would next session 
introduce and press forward a bill to place the law respecting motor cara 
on а more eatisfactory footing, by removing tbe present hard-and-fast 
limit as to speed, by requiring registration, by making the use of public 
roads by these vehicles subject to respect for the rights, convenience 
and safety of all other users thereof, and by enacting a heavy maximum 
penalty for breaches of these conditions. | 

Mr. LONG, in reply, eaid he could not at the present time give any 
pledge as to legislative proposals in the direction indicated for next 
session, but it would be a matter of satisfaction if it could be found prac- 
ticable to deal with the matter then. 


LEGAL INTELLIGENCE. 


—— 
Metropolitan Blectric Supply Оо. (Ltd.) and St. Marylebone 
Borough Council. 
ARBITRATION. 


Following is & list of the tabulated statements put in by the Metro- 
politan Electric Supply Co. in the course of the proceedings, aud to which 
frequent reference is made at the sittings :— 

1. Machinery and Plant in Stations and Sub-stations at Dec. 31, 1908, 
with Dates of Erection. 5 

2. Particulara of Mains (other than extra high-tension for Willesden) at 
Dec. 31, 1901, and Estimate of Extensions for 1902. 

5. Annual Gross Revenue from Sale of Current, Meter and Apparatus 
Rentals, No. of Consumers, Lamp Connections and No. of Units sold to 
Dec. 31, 1901. 

- 4. No. of Houses supplied, with No. of Consumers therein ; No. of Con- 
sumers at Dec. 31 each year to 1901 ; Proportion of Possible Consumers. 

5. No. of Units Supplied to Consumers connected to Dec. 31, 1899, 
whose accounts for 1901 amounted to £100, showing Annual Increases. 

6. No. of Lamps to be installed in New or Re-constructed Houses, 
compared with number in Old Houses. 

7. Estimated No. of Units sold from 1902 to 1931 and Estimated Gross 
Revenue. 

8. Annual ratio of Increase of Units Sold from 1894 to 1901, with 
corresponding Ratio for Additions from 1902 to 1931. 

9. Total Annual Revenue (except Rents of Property), Working Expenses, 
Units Sold, Working Expenses in Proportion to Revenue and Units Sold 
to Dec. 31, 1901. 

10. Average Price of Coal, 1890 to 1901, showing Effect on Working 
Expenses in 1901. 

ll. Estimated Annual Saving due to Water-Softening Appliances in 
London. 
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12. Estimated Annual Saving due to Condensing, Water-Softening and 
Heating, and Utilisation of Exhaust Steam Appliances at Willesden. 

13. Loes of Current from Use of House Transformers on the Alternating 
High-Tension System. | 

14. Deficiency of Generating Plant at Dec. 51, 1901, апа Capital Sum 
to be deducted from Present Value of Net Profits. 

144. Supplementary Table to Nos. 14 and 19. 

15. Relation between Capital Expenditure and Current Sold to Dec. 31, 
1931, and Estimate of Capital required. 
. 15a. Statement showing how Estimate of Additional Capital required in 
1902-3-4 (Table 14) has been arrived at. 

155. Statement showing Created and Issued Capital of the Company and 
Powers of greating and Issuing further Capital. 

16. Estimated Net Profit of Marylebone portion of Company's Business 
each year from 1902 to 1931, and Present Value thereof. 

17. Company's Property in Marylebone sub-let. 

18. Instalments due after Dec. 31,1902, under Hire- Purchase Agreements. 

19. Estimated Value in 1931 of Buildings, Works, Plant and Materials. 

194. Amount to be added to Value in 1931 in consideration of Plant, &c., 
being ready for working. 

19s. Apportionment of Total Estimated Capital Expenditure between 
that to be expended (a) out of and (b) within the Marylebone area. 

20. Cost of Work of severing Marylebone portion. 

21. Capital Sum required to Compensate for Permanent Losses due to 
Severance. 

22. Loss in working Willesden Station after Severance ; Present Pay- 
ment to Compensate Company. 

224. Statement giving detailed Estimated Cost of Generation at Willesden 
during years 1903 to 1911 inclusive, upon which portion of Table 22 is 
based 


25. "Temporary Loss for Increased Cost of Administration due to 
Severance. 
24. Summary of Losses due to Severance. 


The examination of Mr. Joun CoNACHER was continued by Mr. Fletcher 
Moulton, K.C. 

Mr. MOULTON: Now, among the papers you have given us is an 
account of your getting rid of certain old plant ?—Yes ; it should have 
been scrapped since 1889. But I should prefer that any questions as to the 
price obtained were put at the same time as with regard to the contracts. 

There were originally at Rathbone-place six and at Manchester-square 
10 alternators. These have been disposed of in the following manner :— 
Seven were taken by the Electric Construction Co. to be altered to motor- 
generators, for which the Electric Construction Co. quoted а low price in 
consideration of the old alternator parts becoming their property ; six are 
at Amberley-road ; one was converted to а motor generator and eventually 
scrapped ; and two are at present at the Electric Construction Co.'s works 
awaiting instructions !— Yes. 

When were the seven taken by the Electric Construction Co. to be 
altered ?—I cannot tell you without referring. 

Now we have a long and detailed inventory of plant at Manchester- 
square 1— This inventory deals with machinery, station fittings and elec- 
trical instruments, but not with meters, transformers ог motors. But 
this can be left for the engineer. | 

The UMPIRE : There must be an agreed inventory, and there must be 
agreement as to what is included in each of the items before us, otherwise 
we cannot follow the criticiems. 

Mr. MOULTON: Now as to rating, was {еге opposition by the 
company to the rating of Manchester - square !— Yes. 

The rating proposed by the Assessment committee for land, buildings 
and machinery was £2,000, was it not 1—I cannot say at the moment. On 
the receipt of the notice of quinquennial valuation we placed the matter 
in the hands of Mr. Walter Barnett, the professional gentleman who acts 
for us. 

The UMPIRE: You can give us the figures 

Mr. MOULTON: Yes. £2,000 was proposed by the Assessment com- 
mittee as the net rateable value. There was an appeal, in which the 
company claimed it was £1,600. It was finally settled at £1,750 for land, 
buildings and machinery. 

Mr. CRIPPS : It was a difference of opinion, and was very nearly halved, 
not quite. 

Mr. MOULTON: Then Rathbone-place was claimed by the Assessment 
committee at £1,500. The company claimed it ought to be £1,000; it 
was settled at £1,250. 

This concluded Mr. John Conacher’s examination and cross-examination, 
which had occupied practically the whole of seven days’ proceedings, 


Mr. JAMES SWINBURNE was then called and examined by Mr. Crippe, К.С. 


Mr. CRIPPS: We know, Mr. Swinburne, you are a consulting engineer, 
and for 10 years have confined yourself to purely electrical work ! — Yes. 

And for the purposes of this inquiry have made yourself acquainted 
with the special conditions in Marylebone, as well as bringing to bear your 
general views and experience — Yes. 

It will be convenient, in order to briug my questions to the mind of the 
tribunal, to take the tables we have had prepared,* and which we have had 
continually before us, and go through them to see which those are with 
which you can deal. Tables 1 and 2 you do not touch. Table 3 shows 
actual facts and figures in reference to the business which the Metropolitan 
Electric Supply Co. have been carrying on—the gross revenue, the rental 
of meters, the consumers, the lamps connected and the units sold from the 
time when the company commenced operations to the present time !—Yes. 

You а1во know that what we call the present scale of charges was fixed 


* See the complete list of Tables set out above. 


for trade purposes on March 25, 1896, and for house lighting on Jan. 1, 
1898, and that the scale was 6d. !—Yes. 

Now, from your experience and knowledge, is there any factor in Table 3 
which is abnormal or which would require anything like special explana- 
tion 1—No, I think not. 

Ав to meter rentals, it is suggested that the tendency is rather for the 
consumer to supply his own meter !—I do not think it is во. In many 
cases it would undoubtedly pay the consumer to put in the meter, but I 
do not think it likely any one would, because the ordinary consumer does 
not know where to get the proper meter. He, in fact, every quarter pays 
his bill, grumbles, but does not look at the details. 

With regard to the position of the Metropolitan Company, does the 
curve put in showing the connections made to the mains for the first four 
months of 1902 bring to your mind the view that this company has got to 
the zenith of its growth 1—16 is obvious it has hardly begun—that it is 
quite, a small thing to what it will be, 

Now Table 4. You have approached the question dealt with in the 
table in а rather different way to that adopted by Mr. Conacher— Yes. 
I have assumed the same number (18,273) of possible consumers as Mr. 
Conacher, and I have considered what percentages of the non-consumers 
have to be taken in each year—that is, I have taken tbe number of 
pue consumers tbat are left, the percentage is added each year, and 

have then taken the average of those percentages for the last five years, 
which I call the Percentage of remainder of possible consumers added 
each year.” Now the average is 3:07. 

The UMPIRE : To take the first year, 1897, the number of consumers 
is 2,255 1—Yes. 

Then your remainder is arrived at by deducting that from the 18,273 
possible consumers ?—Yes, I have added 2'1 per cent. of that. 

Your first figure of 2:1 is the percentage which the difference between 
2,255 and 1,918 bears to the difference between 1,918 and 18,273 !—Yes. 

Mr. CRIPPS: As you get а decreasing remainder would the percentage 
have a tendency to increase 1— The percentage, as a percentage, I fave taken 
as constant, but the number added each year would decrease. You would 
get less each year, because there are fewer fish in the sea to get out. 

Is that, in your view, as а statietician dealing with such matters, а sound 
way of arriving at the present average of 307, as set out in Table 41—I 
think it ie, and I have utilised it in а subeequent table (No. 7). 

Did you also, in order to test what I may call this method of our calcu- 
lation, take the test of the number of families ?—Yes. I have assumed 
that a family and a consumer is practically the same thing, but, if you 
take the number of families, there are 30,000 families instead of 18,000 in 
Marylebone, and I have worked on the same principle, taking it in the 
ratio of consumers to families instead of the ratio of Mr. Conacher's pos- 
sible consumers. Mr. Conacher got his possible consumers by a calculation 
on the houses. If you take it my way you get practically the same result. 

As regards your number of families 61.625) did you get that from the 
census i—I did. And I treat them as if they were posible consumers, 
Practically, instead of 18,000, I have taken 31,000 possible consumera, and 
have then worked a similar calculation from different percentages. 

Now, you do not speak to Tables 5 and б, so we come to No. 7. You 
have very carefully considered whether our calculations and estimates on 
this table are justifiable or not !—Yes. 

And you have approached the problem of the possible future, both of 
electric lighting and motor power, from a different point of view to that 
of Mr. Conacher ?—Үев. 

We will keep the two distinct. Tell us how, in your view, you are likely 
to arrive at the best estimate as regards the probable future of the com- 
pany in connection with lighting ?—I think the company will go on taking 
consumers for the next 50 years in something of the rate that I have taken 
before—that is 5 per cent. of the remainder each year. If the company 
goes on at the present price, taking on 3 per cent. every year, it will take 
on 70 per cent. of the possible consumers at the end of the 30 years. If 
those consumers take the same amount of current each as they do at 
present, on the average, that brings the lighting up to 15,000,000 units а 
year at the end of 30 years. But I do not think there is the least chance 
of the consumer going on taking only the same amount ; they are pretty 
certain to increase it, and it is difficult to say how far. I can give detailed 
reasons why it will increase, if asked, but I think the domestic use, apart 
from motor use, will go up something like double. I do not think it is 
out of the way to estimate somewhere in the neighbourhood of 30,000,000 
units for lighting, but it is exceedingly difficul? to вау, as there is ao little 
data to go upon. . | 

Your 70 рег cent. is substantially the same figure as Мг. C»nacher's?— 
I do not remember that. 

Апа you think that if you take that percentage of consumers, and apply 
what, in your view, would be the probable increased consumption of each 
consumer, you would arrive at about 30,000,0CO unite as against Mr. Con- 
&cher's 24,850,000 ?—Yes. I think Mr. Conacher has been moderate. 

When you use the term “lighting,” you mean not only actual lighting 
but all domestic purposes ї — Yes. 

Now, as to the future expectation as regards motor power. You do not 
agree with Mr. Conacher’s estimate there ?—No, I think he is very much 
too low. I think that the motor load in units will be considerably more 
than the lighting during the 39 years. In Germany already, in maoy 
cases, the motor load is as big as the lighting. For instance, there is 
already one garage in Westminster going to take more than a third of 
Mr. Conacher's estimate for 50 years hence. Three such garages would 
take in the next year more than Mr. Conacher has estimated for 30 years. 
Anybody who has followed carefully the development of the motor industry 
must have noticed the first tendency in automobiles has been to develop 
petroleum automobilee, but in towns there isa tendency to something more 
convenient, and in America it is a proportion of two to one electric vehicles 
to petroleum vehicles, In London the tendency will be to give up horses. 
It is getting very much in that way already, and for town work there can 
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be no doubt the electric vehicle is infinitely more convenient than the 
petroleum. A comparatively small increase of electric motor vehicles 
means an enormous consumption of electrical energy. 

Then taking what you said about lighting and motors, your view of 

revenue would be at least as high, would it not, as Mr. Conacher's ! — 
i think it would, or perhaps a little higher, I have not checked his figures 
carefully. It depends largely on the future price of the energy for motors 
and also for lighting. 

Will you tell me the considerations on which your estimate has been 
based 1—Оп the fact that most consumers do not light the whole of the 
house at the beginning, but gradually increase the number of lamps ; that 
as they get to use the electric light more they leave it on longer, and are 
not so careful in turning it out; and that there are a large number of 
small uses in house-work that will come in in courae of time. The future 
use in houses is, of course, very difficult to estimate, but for heating and 
cooking purposes there will certainly be a large demand. Then a great 
deal of domestic work will be done by the help of power, such as carpet 
sweeping. Then people may go in for wooden floors, as soon as they 
understand the benefit of it. I have them in my house and know the con- 
venience, but I cannot get the servants to polish them, and this work will 
have to be done by motors. These are things that may seem abeurd, but 
they are really very serious matters. Another point will be motors for 
keeping meat and other foods cool—a tiny engine to save the ice bill. 
Appliances like these will mount up considerably, each apparently small 
and apparently trivial. Lifts again sound small, but in 50 years there will 
be considerable difficulty in getting household work done, aud we shall 
have to go in for labour eaving, and the aggregate of all this will be a very 
important matter, and in a company like this may make a difference of 
thousands or tens or hundreds of thousands of pounds. In giving my 
evidence I have taken into account that people will probably double their 
consumption for house lighting. 

Then, a3 street lighting, you look for improvement !—Yes. 
Street lighting is hardly done electrically now, the difficulty being that 
there is no satisfactory lamp—the incandescent lamp is too small and the 
arc lamp too large. The Nernst lamp has come out recently, and is 
specially adapted for intermediate candle-powers. This lamp can be made 
for big differences of pressure, and of 100 c.p. if necessary. They only take a 
half or one-third the power of the ordinary lamp, and we expect a large 
demand for street lighting. 

Mr. MOULTON: Did you say a third of the energy !—They take 
1j watts and the incandescent lamp takes 4. 

[A group of statistics of the experiences of 763 electricity supply stations 

in Germany were here put in, the Witness taking no responsibility, 
however, for their accuracy. The figures did not include the supply of 
current for tramways.] 

Mr. CRIPPS: One other question on Table 7. What do you say as 
regards the average price under the head of lightiog, which in that table 
we have gradually brought down from 5:25 to 4:58 ? —It seems a fair pric), 
and I see nothing to object to in it. 

Do you say the same as regards the motor power price '—Yea ; it depends 
rather on what kind of motora are eventually used. If they are a compara- 
tively few large motors the price may be a little lower, and large consumers, 
like motor vehicle people, may require a somewhat lower price. 

Now, Table 8 gives receipts and workiog expenses. You see originally, 
when this company started, in the first year working expenses more 
than absorbed all the revenue. and even in 1901, apart from the adjustment 
‘ws regards new economies and the price of coal, the working expen:es were 
atill 61°44 of the gross revenue. Is that, in your view, a high percentage ? 
—This company has had very considerable difficulties in its earlier years in 
working with advantage, and it is almost from the nature of a company 
like this that it should be so. That tells to our disfavour, because we have 
lees income to claim оп; but, whatever the cause may be, working expenses 
are very high. 

Now, Tables 9 to 12 you will not deal with. Table 13 deals with the 
losses on house transformers. First of all, is the house transformer 
system a system which would lead to loss of energy 1! —It із a very expen- 
sive system in the matter of energy, and it is, consequently, being 
su 

Mr. Moulton, you will remember, in hia cross-examination of Mr. Conacher, 
considered the 16 per cent. we allow for these transformer losses was not 
properly calculated. In your view is 16 per cent. a proper calculation and 
allowance to make ?—I believe this 16 per cent. was taken from actual works 
not from ours, but from another works. It was fixed on a comparison with 
Sardinia-street, which supplied continuous current only. That seems a fair 
way of doing it. I take it they had a difficulty in finding the loss in the 
alternating system because of difficulty of measuring it, and, instead of 
measuriog in a particular case, what they did was to take their experience 
from another station where they could easily measure it. 

Mr. MOULTON: But under а different kind of distribution !—Yes, 

Mr. CRIPPS: That shows very large loss in the use of the alternating 
high-tension current — Yes. 

I am told a 4277 loss !—Yes ; but it must be remembered that the loss 
is spread over the whole day, and does not come at a time when power is 
expensive ; it does not, therefore, mean that money loss. When you have 
your maximum demand you do not feel it to the same extent as when only 
an average load is running. 

There was one matter Mr. Conacher was cross-examined about—the 
current used for banked transformers (6 per cent.) and a further 2 per cent. 
for distribution. What do you say as to that 8 per cent !—6 per cent. 
seems a little high for banked transformers only ; I should have thought 
something more like 4 per cent. 

^ The further examination of Mr. Swinburne was here postponed, and 
Mr. i R. Todd, engineer to the Metropolitan Electric Supply Co. 
since November, 1898, was examined by Mr. Cripps. · 

Mr. CRIPPS: With regard to Tables Nos 1 to 10, you have been more 


or lees responsible for those only so far as they are of an engineering 
character ?— Ves. 

You were specially concerned with Tables 11 and 12, and it was said 
you were the only persou who understands these two tables. Table 11 is 
the estimated annual saving at town stations on the completion of water- 
softening appliances based upon the working expenses of 1901. Just 
explain how you get this saving: — The saving, in the first instance, by the 
use of heater detartarisers is on account of the water being raised to a tem- 
perature of 200deg. or up to as high as 212deg., instead of, as formerly, 
100deg. Also using the detartariser reduces the amount of solid matter in 
the water which was originally deposited in the boiler, thereby making the 
boilers far more efficient in steam generation. 

As to the 10 per cent. saving, is that based upon actual experience ?— 
Мо; the detartarisers have not been working sufficiently long to arrive at 
the actual result. It is an estimated result, but even as far as we have 
gone I can show а ssving of over 6 per cent. I took 10 per cent. simply on 
the experience I have had during the time they have been working—from 
Jan. 8, 1902, at Sardinia-street. For the first three months the percentage 
of saving upon the coal bill was 6°97 per cent., and that simply on account 
of the increased temperature in the feed water. 

The UMPIRE: The water enteriog the boiler at 200deg. instead of 
100deg. ? — Yes. 

Мг. MOULTON: For the same output ?—I will give you the actual 
output for two years. 

Mr. CRIPP3: Where do you get the difference between, say, 7 and 
10 per cent.?—The difference comes in this—that the boilers have not 
benefited entirely from the working of the detartarisers on account of the 
old deposit still being in the boilers and the boilera working comparatively 
inefficiently. As soon as the company has had time to clean the boilera I 
expect this other 3 per cent. to make up the saving to the 10 per cent., as 
last year. NA 

What are the figures as regards output !—The units generated for the 
three months of January, February and March, 1901, were 1,224,872, and 
for this year 1,256,758, the load-factor on the station for the same periods 
being in 1901, 29:6, and in 1902 rather worse, 28:6. 

The conditions were less favourable in 1902 than in 1901 ? —Most certainly. 

Then you have an item : “ By use of water softener, 4 per cent." What 
is this 4 рег cent. 1—1 have estimated that 4 per cent. simply on account of 
the boilers not being coated with the heavy deposit as they were originally. 
The water softener takes the lime out of the water, which causes heavy 
deposit in the boilera. 

Mr. RYDE: Are the detartariser and the water softener alternative 
systems 1—No, they are two different methods of treating the water, with 
rather different results. With the heater detartariser you not only take out 
the lime from the water, but at the same time you increase the tem- 
perature of the water up to from 200 deg. to 212 deg. One is a hot process, 
and tbe other is a cold process. 

So far as it is a purifier the result is the same ?/—Yes. 

Mr. CRIPPS : Then you have the estimated savings in wages from boiler 
cleaning at £10 a boiler, and во on. Is that a right figure ?—I estimated 
this figure some time ago, but the estimate is far lower than it should 
have been as from actual results at Sardinia-street. This year we have 
been able to dispense with five boiler cleaners. The wages of these five 
men amounted to £481. 9s. 9d. in labour alone last year. There are 16 
boilers at Sardinia-street. 

The UMPIRE: If 1 follow your figures, according to your experience 
the saving is more like £30 a boiler ?— Yes, that is so. 

Mr. CRIPPS: And the other economies on this head are these low esti- 
mates !—] consider во. 

The UMPIRE: Why did not you apply the heater detartarisers to 
Rathbone-place as well as inia-atreet?—At Sardinia-street and 
Manchester-square we work nothing but turbines ; at Rathbone-place we 
have Willans engines, and the oil that goes into the steam of the Willans 
engine would of necessity have to mix with the feed water. In order not 
to run apy risk of getting cil into our boilers I did not think it advisable 
to put the heater detartarisers at Rathbone-place. 

Is there any similar reason for not using them at Willesden !—At 
Willesden we run condensing, and they are applicable only tə a non- 
condensing station. | 

Mr. CRIPPS : There has been a suggestion that your working expenses 
are somewhat high. Take the time you have been with the company, the 
last four years—64 71, 63°10, 62°64 and 61:44, Do you attribute that to 
what is called the expensive system of the house transformers and the 
high-tension generating !—I consider the working expenses being so high 
is consequential on the present system that the company have and are 
changing ; that it is incidental to the system and not to the management. 

Now Table 13. The first matter Mr. Moulton has expressed curiosity 
about is the 16 per cent. allowauce for current used at works and in dis- 
tribution. We are told that that is got from experience at Sardinia-street ? 
—Yes, that is зо. The way that figure has been obtained is, the units 
generated have been taken for the year and the units metered in the dis- 
trict have also been taken, and the loss has been taken as а percentage on 
the difference of the two. | 

Mr. MOULTON : Units generated minus units metered. 

Mr. CRIPPS: Yes. The difference between what is generated and what 
is metered to the consumer. | 

The UMPIRE : That is 16 per cent. of what is generated ! —Ye:. 

Mr. MOULTON : And includes loss on feeders ?—It includes all losses. 

Mr. CRIPPS : The 16 per cent. you have calculated here on what I may 
call the normal proportion of loss between generation and metering to the 
consumer on the low-tension system ?—Yes. 

When you come to the alternating high-tension current you find an 
enormous loss beyond that !—In the house transformer circuits. 

After allowing the normal loss on the low tension system, the further 
loss is us much as 4277 per cent. !—Yes. 
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The UMPIRE: Comparing the continuous-current system with the 
alternating high teneion is there every element of loss preeent in the one 
that is present in the other, except the house transformers!—In the 
distribution only. 

Mr. CRIPPS: But although there is that difference in distribution 
between the two, you think substantially they would work out in the same 
way, if I follow you, subject to the house transformer element !— Most 
certainly I do, and I think it simplifies matters considerably by taking this 
ав the loss in the alternating circuits rather than to attempt any estimation 
for that loss. 

The UMPIRE: What I wanted to understand was whether your evidence 
is that the losses were the same, or merely that, in your opinion, they were 
equivalent !— They are not the same, but, in my opinion, they are 
equivalent. 

Mr. CRIPPS: Have you made experiments yourself as to what I may 
call the equivalents of the two systems !—It is impossible for me to make 
experiments of the losses in any particular main as the load is changing 
throughout the 24 hours. 

Have you experimented as regards the loss due to the transformers in 
any way, apart from the estimate you give us here ?—Yes, I have actually 
experimented on circuits supplying house transformers ; but the experi- 
menta that we have had made not only embody the loss in the transmission 
but aleo include the loss in the transformers themselves. It is quite 
impossible to separate the two losses by experiment. 

You say you could not separate the two, but assume that the figure you 
give here would still be the test of the difference between the two systems 
looked at as a whole !— That is so, assuming the figure of 16 per cent. 

Have you in your workshop, apart from their being connected with алу 
circuit or anything of the kind, teated the loss on the house transformera ? 
—Yes, 1 have a number of experimenta on the actual losses on tran-for- 
mers, and they confirm the loss shown in our tables. 

Now, “Current used for banked transformers, 8 per cent. and additional 
distribution—179,767 units.” Why is it 8 per cent. !—I have taken 2 per 
cent. as the loes in the main between the generating or distributing 
station and the banked transformers and 6 per cent. as the loss in the 
transformers themselves. 

Particularly baving regard to something Mr. Swinburne said in his 
evidence, I ask you why you take 6 per cent. for loss in the transformers 
themeelves i— That figure is arrived at by taking into consideration the 
load there is on the transformera, and the average efficiency of the trans- 
formers at the load throughout the 24 hours of the day. That is a 
scientific estimate. 

Then “Current used for conversion of alternating current to con- 
tinuous,” where does that figure come from — From the actual losses at 
Rathbone-place. 

Where dook the 2 per cent. come from which is contained in the 8 per 
cent, !— The 2 per cent. is due to the loss between the generating or dis- 
tributing station and the banked transformers. "That is in the 1,000 volt 
primary main. That is an estimated figure. 


Then Total current generated at Willesden, less 10 per cent. for trans- 


formation and transmission to town stations” ?—That is an estimated 
figure for the double transformation and the transmission. The trans- 
formation there is very little doubt about. The transmission we are obliged 
to eatimate, because it is quite impossible to separate that loss from other 
loases that occur. 

The UMPIRE: As I understand the matter of the 16 per cent. loss, by 
adopting the best present known system, the continuous current, you still 
lose 16 per cent. of the current you generate ?— Yes, and in the continuous 
current we can ascertain our losa, but in the alternating system we cannot. 

Mr. CRIPPS : Now, Table 144 gives the maximum demand on a given 
date, and it gives the generating plant in engines and dynamos and 
boilers, and the deficiency in areas of supply as measured by boiler 
capacity. Are those figures for which you would be responsible !—Yes. 

Mr. Todd was then taken over the figures forming the amounts set out 
in the claim to provide for the depreciation of plant installed in the Mary- 
lebone area to meet the requirements of consumers in that area, the total 
amount of the claim being £647,966. 

Mr. CRIPPS: Now, Table 15 shows the estimate of future require. 
ments аз regarde capital. Are the additions which you make for the years 
1902, 1903 and 1904, as beyond what you had spent in 1901, in your 
opinion right ! — Ves, as far as it is possible to estimate. There must be an 
element of estimate as regards the future. The intention of the estimate 
is to allow sufficient capital for the increasing business in the future. 

On Table 16 I will ask you one question. It 1s obvious that the per- 
centage of working expenses gradually tends downwards !—Yes, I look 
forward to the time when we shall be able to carry on this undertaking 
with working expenses 40 per cent. of the revenue. 

Tables 17 to 194 you are not responsible for,so we come to Table 20. 
This is the cost of works required to enable the Marylebone portion to be 
severed from the remaining portions of the undertaking, and are you pre- 
pared to meet anyone on the other side to go into all this engineering 
detail, and to show why you think it is necessary: — Les, certainly. 

On Table 21 I ought, perhaps, to ask you a question. We have got the 
cost per unit generated in 1901—that is an ascertained figure—0776 ?— 
That is correct. 

We = the units generated, and that is an ascertained and correct 

! — Yes. 

Then we have the estimated cost per unit on basis of adjusted cost, as it 
is called, in 1901, and “increased cost per unit over 0°78d. in basis year." 
Is that а proper percentage or proportion of increased cost !—I think it is 
a very fair estimate. 

Now, Table 22, where we are utilising what we have already got and 
are showing tbat the loss on severance in connection with Wiliesden ia 
£265,596. It has been suggested by Mr. Moulton that we have been 
getting plant in advance of requirements, particularly since it was known 


we have, was in every case being considered and 
anterior to the actual order having been given or the contract entered 
into? — Most certainly. 


that the Borough of Marylebone were going to take us over. Ia there а 
word of truth in that — Absolutely none whatever. 


I think this plant, which was ordered at the dates of the contracts which 
for a long time 


Iask you, as the responsible engineer, has anything been ordered or 
done which, in your opinion, was not absolutely necessary, having 
to the normal conditions of carrying оп а big business of this kind '—No ; 
most of the plant ordered has been on my recommendation, and I consider 


all the plant that has been ordered is absolutely necessary for working 


the concern. I bave had to press for the majority of the plant that has 
been ordered. | 

Then Table 23. As regards the working in Marylebone,between generating 
at Willesden and generating at the stations in Marylebone, has the system 
been worked as one from the sole desire to work it on tbe best industrial 
and economic basis? Most certainly it has. 

Is there any truth in the suggestion that you have worked it, not with 
a view to economic business but making a compensation case ! — Absolutely 
no truth whatever. 

This concluded Mr. Todd's examination-in-chief and the ninth day's pro- 
ceedings. On the tenth day Mr. Todd cleared up a number of items left 
over, after which 

Mr. CRIPPS said: Now, one further question about the heater detartariser. 
I think you have brought some tubes to show the enormous effect of the 
heater detartariser in protecting your tubes and boilers ?—Yes, I have 
brought a tube out of one of the boilers at Sardinia-street, which boiler 
has been working for 1,168 hours, showing the amount of deposit of lime 
in the tube afcer it has worked for that period with softened water. This 
deposit is soft and is easily removed. 

Have you got what it was before !—This second tube shows what it is 
without softened water. This deposit is hard at the bottom and is almost 
impossible to remove. After the tube is cleaned that remains in it, and so 
decreases the efficiency of the boiler. This lime depæit would go into the 
boiler but for the heater detartariser, which, therefore, rendera our boilers 
more efficient. 

The UMPIRE! Has the deposit become valuable as а by-product yet !— 
I am afraid not. 

Mr. CRIPPS : Taen you were asked a question about the durability of 
your mains. You have taken up, in March, 1902, old maius laid in February, 
1892, and which have, therefore, been laid 10 years!—Yes. This is 0°079 
high-tension vulcanised rubber oable, and is actually taken from one of our 
rubber trunk mains which has been down 10 years. То all appear- 
ances it is quite as good as on the day it was laid. For testing purposes it 
has been pierced in three places. We have had 15,000 volts on it, and it has 
stood that test. 

Then you have a piecs of 0:0229 high-tension vulcanised rubber cable, 
laid in 1890, and taken up in 1902—that is, 12 years old? - Yes. The only 
thing that has happened to that main is that it had a braiding on the out- 
side which has perished, but otherwise the main is quite as good and the 
rubber perfectly sound. That has been teated up to 15,000 volts without 
piercing the insulation. 

The UMPIRE: Do you mean that the braidiog was supposed to bea 
protection, but was not ?—It is a mechanical protection. 

Mr. CRIPPS: What voltage are these subjected to in actual use! 
1, volts. 

he Board of Trade only test mains up to twice their working capacity ! 
—That is the Board of Trade standard. 

They would test these two mains up to 2,000 volta, but you tested them 
up to 15,000 ! —Yes. 

Now you show three pieces of 0'4 low-tension double concentric paper 
insulated !— Yes ; one piece is unused main, another a new piece of main, 
and the third a section of main that has been laid for five years. There 
is practically no difference whatever in the condition of the pieces. The 
same remark applies to the piece of 0°25 main produced. 

Now, one further question about the loss in house transformers. I think 
you made an actual test from 5 p.m. on April 24 till 5 p.m. on May 1, 1902. 
What was the result of the test ?—We found we had a loss from all causes 
of 63:5 per cent.—that is, loss in transformers, meters and distribution. 

That is, for every 175 units generated you had а loss of 75?—Yes, that 
is equivalent to about 42 per cent. for the transformer loss ; but my 655 
per cent. is not only for transformer loss, but includes distribution loss 
as well, 

Could you say how much of the 63:5 is transformer loss? I could only 
вау from one individual test I made on a house transformer. 

You have а 655 loes which you say is not wholly attributable to house 
transformers ; can you say by estimate or in any other way how much of 
the 65:5 is due to the house transformers, so as to get the same element in 
both ?—I should say the transformer loss is about 42 рег cent. of the 655. 
I should like to explain that this particular test was made by wattmeters 
in the circuit, which accurately recorded the watts,so that there is no 
calculation of 13 per cent. or any other percentage to arrive at the true 
result. ° 

By usiog the watt indicator you got rid of the difficulty of the volt 
curve and the ampere curve, taking their maximum at a different point of 
time ! - Yes. 

Then I can take that as an actual test corroborating the result of the 
figures in the former table! —Yes. 

(To be continued.) 


Speed of Blectric Tramcars. 

In the Glasgow Sheriff Court on Tuesday, Sheriff Strachan awarded 
Mrs, Paterson £15 and costs for injury done to а cab which was run into 
by a Corporation. electric car in January last. In & note to his judgment 
the Sheriff states that the defendant, Corporation seemed to be under the 
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impression that they had a prior and preferable right to the use of the 
streeta, and that it was the duty of the public to stand still whenever a 
car was seen approaching, and allow it to rush along under the penalty 
of being knocked down. That was a moat erroneous and dangerous assump- 
tion. While the public must use all reasonable care and caution so as to 
avoid coming into contact with the cara, the drivers of those vehicles were 
bound to observe at least three obvious precautions — (1) they must proceed 
at a safe and moderate rate of speed: (2) They must have a thorough 
knowledge of the mechanism of the cars, and have them entirely under 
their control ; (3) they must keep a proper look-out and be prepared to 
stop or reduce their speed when there was any danger of their coming in 
contact with a person or vehicle. Those precautions were binding on 
drivera of all vehicles. 


Blectromotion Corporation (Ltd.). 

In the winding-up court on Tuesday Mr. Justice Byrne had а petition 
(by E. N. B. Donisthorpe and another, creditora for £128. 5s.) for the 
compulsory winding up of the Corporation. The petitioner is the secretary 
who had to serve notice upon himself, there being nobody else in England 
whom he could serve. The directors were foreigners, and the memorandum 
and articles were printed in French and English. Petitioner's debt was 
for rent, salary, for secretaria] services, and for money paid. 

Au order was made for substituted service upon some shareholder, the 
petition to stand over for a fortnight. 


Nixon and Thew v. Liverpool Corporation. 

This action was heard by Judge Collier, at Liverpool, on Monday, and was 
brought for the recovery of £33. 10s. damages, alleged to have been caused 
to plaintiffs van by an electric tramcar. The defendant Corporation put 
in a counterclaim of £12. 10s. damages to the car. The evidence showed 
that plaintiffs' driver hesitated whilst his van was between the up and 
down tramlines, upon each of which а car was approaching him, aud, too 
late, he tried to cross, and a collision resulted. The evidence went to show 
that plaintiffs’ driver could have avoided the accident by getting clear of 
both lines earlier, but the judge found for plaintiffs on both claim and 
counterclaim on the ground that their driver could not be expected to 
watch both cars, and that the car-driver had time to stop and avert the 
accident. 


Barnes v. Lea and Warren. 


At Leicester County Court, last week, Mr. J. S. Barnes, electrical engi- 
neer, Alfreton, sued Messrs. Lea and Warren, electrical engineers, Leicester, 
for £32. 10s., 15 weeks’ wages in lieu of notice. There was a counter- 
claim for £22. 19s. 104. for а switchboard, which it was contended 
defendants had lost owing to plaintiff'a negligence. 

The JUDGE said there was ground for dissatisfaction with plaintiff's 
conduct, but held that defendante, in the face of an agreement for three 
months’ notice on either side, were not enti led to summarily dismiss him. 
Judgment for plaintiff for £24. 10s., and for defendants on the counter- 
claim for £12. 10s. for switchboard and for £3. 10s. money not properly 
accounted for. 


Consumers and Outside Electrical Work. 


At Halifax, on Oct. 25, the Corporation, as owners of the electric light 
works, sued a consumer for £2. 15e. 5d., cost of fixing an electric light 
service. The work was all outside the consumer's premises, and was 40yds. 
in length. The Corporation's practice is to allow only 20yds. free. Defen- 
dant contended that consumers were only responsible for inside work, but 
was ordered to pay the sum claimed. 


Workmen's Compensation. 


At Norwich last week Messrs. Laurence, Scott & Co. asked Judge Willis, 
K.C., to review an award made under the act to an apprentice in their 
employ, who was earning at the time of bis accident an average of 4s. per 
week, and it was agreed to pay him 2s. 1d. per week while he was incapa- 
citated. He returned to work in February last and was able to perform 
his duties and to earn 5s. а week. The judge reduced the order to ld. per 
week, with liberty to apply again if the circumstances altered. 


Legal Causes. 


The following cases with an electrical interest have been entered for 
bearing at the Royal Courts of Justice during the present Michaelmas 


sittings :— 
COURT OF APPEAL. 
CHANCERY DIVISION. 
General List. 

S. Z. de Ferranti v. the British Thomson-Houston Co. (Ltd.). (Appeal 
of plaintiff from order of Mr. Justice Swinfen Eady, Jan. 30, 1902.) 

Acetylene Illuminating Co. (Ltd.) and another v. the United Alkali Co. 
(Ltd.. (Appeal of plaintiffs from order of Mr. Justice Buckley, Feb. 3, 
1902.) 


Patent Exploitation Co. (Ltd.) v. Siemens Bros. & Co. (Ltd ). (Appeal of 
plaintiffs from order of Mr. Justice Buckley, Jan. 51, 1902.) 

Reason Mfg. Co. (Ltd.) v. Ernest F. Moy (Ltd.). (Appeal of defendants 
from order of Mr. Justice Byrne, April 25, 1902.) | 

Saunders v. the London Electric Supply Corporation (Ltd.). (Appeal of 
plaintiff from order of Mr. Justice Kekewich, April 29, 1902.) 

Finchley Electric Light Co. (Ltd.) v. Finchley Urban District Council. 
Appeal of plaintiffs from order of Mr. Justice Farwell, March 18, 1902.) 

Acetylene Illuminating Co. (Ltd.) and another v. The Giffre Electro- 
chem ical and Power Со. (Ltd.) and others. (Appeal of plaintiffs from 
order of Mr. Justice Buckley, April 14, 1902.) 

Same т. Thorn and Hoddle Acetylene Co. (Ltd.) and another. (Appeal 
o£ plaintiffs from order of Mr. Justice Buckley, April 14, 1902.) 


KrNo's Benom Drvrsrox. 
Final Appeals. 

In re an arbitration between the Manchester Carriage and Tramway Co 
and the Corporation of Manchester and others (purchasing authorities). 
(Appeal of purchasing authorities from judgment of Mr. Justice Bingham 
(special case), July 28, 1902.) 

Roberts and another v. the Guildford Electricity Supply Co. (Ltd.). 
(Application of defendante for judgment or new trial on appeal from verdict 
and judgment, dated July 24, 1902, at trial before Mr. Justice Phillimore 
and a special jury, Guildford.) 

Appeal in re the Workmen's Compensation Act, 1897 :— 

In the matter of Isaacson and Isaacson (wife) v. New Grand (Clapham 
Junction), Ltd. (Appeal of applicant from award of County Court Judge of 
Westminster, December 16, 1901. Stand over until after trial in West- 
minster County Court.) 

HIGH COURT OF JUSTICE. 
CHANCERY DIVISION. 
Before Mr. Justice Byrne.—Companies winding up. | 

British Power Traction and Lighting Co. (Ltd.). (Petition of L. Hannen. 
Staud over from September 24 to November 18). 

Electric Lamp Regenerating Co. (Ltd.). (Petition of Thomas Dott.) 

Electromotion Corporation (Ltd.) (Petition of E. H. B. Donisthorpe 
and another.) 

Electric Lighting Boards (British Mfg. Co., Ltd.) (Petition of De Grelle, 
Houdret & Co. and others.) 

Before Mr. Justice Buckley.—Causes for trial with witnesses. 
Attorney-General and Bray v. Corporation of Hastings. (Action.) 
British Thomson-Houston Co. (Ltd.) v. Corporation of Manchester. 

(Action.) 
Before Mr. Justice Joyce.— Causes for trial with witnesses. 
Wilson т. United Alkali Co. (Ltd.). 
Free v. the County of Surrey Electrical Power, &c., Co. (Ltd.) (Action.) 
KriNo's Benca DivisioN. 
Civil Paper. 

Isaacson and another v. New Grand (Clapham Junction), Ltd. (Plain- 
tiffs’ appeal from County Court Judge of Westminster ; cross appeal by 
defendants.) 

London Electric Supply Corporation (Ltd.) v. Greenberg and Lait. 
(Plaintiffs’ appeal from County Court Judge of Westminster.) 

Special Jury Actions. 

Motor. Power Co. (Ltd.) v. Gilling. (Goods sold.) 

| Non-jury Actions. 

Wes'minster. Electrica! Supply Corporation (Ltd.) v. Improved Wood 
Pavement Corporation (Ltd.). (Negligence.) 

Surprise Arc Lamp Syndicate v. Hands Limited. (Royalties.) 

Land and Water Electric Syndicate (Ltd.) v. Guetta. (Goods sold.) 


» 


MACHINERY FOR THE TRANSYAAL. 


British firms who are desirous of extending their trade in South Africa 
wil be interested in the observations made by a Johannesburg corre. 
epondent of the Frankfort Gazette ав to the prominence of German firms 
in the Transvaal. After referring to the mining representation of the 
German financial world through the houses of Goerz & Co. and the 
General Miniog and Finance Corporation, the correspondent states 
that closely associated with these from a business point of view 
are collective representations of first-class firms engaged in the iron 
and engineering industries in Germany. For instance, the Technical 
and Commercial Corporation has friendly relations with the group of the 
Deutsche Bavk, and the United Engineering Co. with the General Mining 
and Finance Corporation. The first-mentioned corporation represents such 
well-known firms as the Siemens and Halske Actiengesellscbaft of Berlin, 
the Borsig Locomo'ive Worke, the Wilhelm Ironworks, the Mannesmann 
Tube Works, E. Kirchner, and the Chemnitz Machine Tool Factory ; 
whilst in the United Engineering Co. are represented F. Krupp of Essen, 
Ludwig Loewe & Co. of Berlin, the Union Electricity Co., the Saxon 
Machine Works, the Feltenand Guilleaume Actiengesellschaft of Mulheim ard 
others. Other German firms, such as the portable railway concern of Arthur 
Koppel, have established their own technical offices in Johannesburg. 

It goes without saying, the correspondent continues, that in the case of 
deliveries of plant and material for their mines the financial groups in ques- 
tion give preferential consideration to the firms connected with their 
friendly technical corporations, although this neither binds the mines nor 
prevents the firms from receiving large orders from other syndicates. Thus 
the Siemens and Haleke Co. of Berlin or Siemens Bros. & Co. of London have 
delivered the electrical plant for a number of mines named by the corre- 
spondent, as wellas the cables for the electric lighting of Johannesburg 
and environs. The machinery equipment of the Transvaal Estate mines, 
the Lancaster, Roodeport, Central Deep, May, Priacess Estate, Geldenhuis 
and others has been supplied by German works, whilst the first iostalment 
of plant for the Tudor and Gedula mines has almost exclusively been given 
to firms in the same country. It is also said that German firms have 
furnished & large portion of the rolling stock for the late Netherlands 
South African Railway and for the Portuguese, Natal and Cape Colony 
lines, together with cyanide plant and stamps for the mines. 

As the expenses of being individually represented are unusually 
high in consequence of the rents and salaries, the system of collective 
representation, in wbich only one firm is accepted for & definite article, 
has been adopted, and has been emulated by other financial groups 
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on the Rand with successful results. In this connection reference is made 
to the German Manufacturers’ Corporation for South African Trade, 
managed by Herr J. Andriessens, which has been in existence for three 
years, is domiciled at Port Elizabeth, and has now founded a permanent 
sample warehouse at Johannesburg. Among the firms belonging to this 
corporation are H. Lanz of Mannheim, the Schwatrzkopf locomotive and 
engineering firm of Berlin; the Brunswick mill construction works and 
others, and the corporation employs three travellers and engineers in con- 
tinually making tours of South and Central Africa. The correspondent 
refers to other German firme, and whilst not expecting a boom at present, 
he considers there are chances of doing a normal businese, and of extend- 
ing it by adopting a friendly attitude towards England. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 
Hornsey District Council require a meter fixer. рон ны бо 
engineer (Mr. E. J. Lovegrove, M.Inst. C. E ), Highgate, N., by Nov. 6. 
See advertisement. 


Hastings Corporation require a resident electrical engineer. Salary 
per annum, rising to £500 by annual increments of £25. 
Applications to town clerk by noon Nov. 4. 
An assistant engineer is required by Falkirk Town Council. Appli- 
зынан to resident electrical engineer, Burgh Chambers, Falkirk, by 
оу. D. 


Gna 


Mr. John Henry, M.A, at present with the Belfast Corporation 
electricity department, has Кп appointed assistant lecturer and 
senior demonstrator in electrical engineering at the Royal Technical 
Institute, Salford. 
Мт, W. E. Milns, resident engineer at Stamford, has also been 
appointed engineer at the Grantham electricity works, with Mr. F. B. 
ills as assistant at Stamford. 


Mr. J. W. Hadfield has been appointed resident electrical engineer 
and manager of the Barnstaple electricity works at £180 per annum. 


Aberdeen.— Portions of Union and Holbourn-streets are to be 
lighted electrically. 


Acton.—The Lighting committee has been authorised to visit 
electricity works in the United Kingdom to collect information. 
Two companies have served notices upon the Council of intention 
to apply for an electric lighting order. 


Argentina —The laying of mains for the electric lighting of the 
town of San Pedro has been commenced. 


Automobile Fire Engine.—Amaterdam Fire Brigade are experi- 
menting with an electrically-propelled fire engine, capable of carry- 
ing nine men, 

Barnstaple.—A proposal to erect arc lamps in a few prominent 
positions and to light the remainder of the compulsory area by 
incandescent electric lamps has been adopted. | 


Barrow-in Furness.—Arrangements have been made for starting 
the construction of the permanent way of the electric tramways at 
an early date. 


Bedwelty.—The Council have decided to engage an electrical 
engineer to report on electric lighting. | 


Blackburn.— Traffic receipts on the Corporation tramways for six 
months ended Sept. 30 last were £23,216. After meeting working 
expen:es (£13,730) and interest and sinking fund (£10,148) there 
was a deficiency ot £158. 


Blaenau Festiniog.—The Council urge the Yale Electric Power 
Co. to proceed with the laying of mains for the electric lighting of 
the Llan district. 


Bray.—The Judicial Committee of the Irish Privy Council had 
before them last week an application of the General Electric Co. of 
Ireland for an order authorising the construction of an electric tram- 
way system in Bray in five short lines of a total length of 3} miles, 
The application was opposed by the Dublin and Wicklow Railway 
Co. After evidence, the Lord Chancellor said the committee would 
report in favour of the proposed tramways, subject to certain 
approvals, &c., but the application was adjourned for four months to 
enable the promoters to satisfy the committee as to their financial 
position and arrangements. 


Bridlington.— The Council have decided to apply for powers to 
construct and work electric tramwaya. 


British Enterprise in the U.8.—It is reported that a British 
syndicate, formed by Messrs. J. C. Kelly of Bradford and J. F. 
McLaughlin of Toronto, is maturing a scheme for developing for indus- 
trial manufactures certain falls in the Potomac river, near sey tics 
All the land has been acquired on both sides of the Potomac, from 


tidewater to Great Falls. Within the acquired territory are three 
falls, The capital expenditure involved is about $5,000,000, and 
work is to be started before the end of the year. It is stated that 
contracts are ready to be signed for the company to furnish electric 
light and power to Washington City. 


Camborne-Redruth Tramway.—This line will be opened for 
traffic next week. 


Cardiff.— The Health committee have been considering the ques- 
tion of sanding the tramway track. The borough electrical engineer 
and tramways manager (Mr. Ellis) repudiates ail liability. The old 
company did the work at an annual cost of £850 for gravel only. 
The track had since been doubled. Special plant would be needed, 
and the sanding of the lines would mean an additional cost of £1,500 
а year. The chai (Ald. Jacobs) said that while the company 
sanded the lines for their own convenience, it would be unfair to now 
saddle the Health committee with the cost. The responsibility lay 
with the tramways department. If the service were worked by a 
company the Corporation would be very exacting, and compel them 
to sand the linee. The costs ought to come out of the profits of the 
tramways. The matter was referred to the town clerk. 

The Tramways committee have instructed the borough ergineer 
to prepare plans for an additional boiler house. For the three 
months ended Sept. 30 the car-miles travelled on the municipal 
tramways amounted to 494,829, and the pers were 5,247,246. 
The receipts were £21,863. 103 61, against £15,484. 63. 43d. for 
the three months ended June 30. The traffic receipts for the six 
months were £37,347. 163. 104d, and the receipts from all sources 
£37,621. 133, 104, 

Two companies have brought forward rival schemes for the con- 
struction of electric tramways between Cardiff and Penarth. Both 
are to be opposed by the Cardiff and Penarth local authorities. 


Costa Rica.—Particulars are published in the Bulletin of the 
International Bureau of American Republics for September of a 
survey which is authorised to be made and preparatory work under- 
taken for the construction of a branch railway or electric tramway 
between the towns of Alajuela and Heredia, terminating in the 
province of Santo Domingo. 


Oroydon.—The British Electric Traction Co., lessees of the Cor 
Pe tramways, have been authorised to purchase five addi- 
tional cars. | 


Customs Duties.—An order issued by the Commiesioner of New 
Zealand Customs fixes a 20 per cent. ad val. duty upon clocks with 
electric light attachments, and 10 per cent. ad val. on the batteries 
attached to such apparatus. А duty of 20 per cent. has also been 
placed upon electric torches, with 10 per cent. on the batteries 
connected with the apparatus, 


Darlington —An inquiry was held last week into the Council 
application to borrow £14,500 for electricity supply extensions. The 
loan is mainly required to give a supply of current for tram ways. 


Dod worth (Barnsley).—The Council are obtaining estimates from 
electrical engineering firms for supplying aud erecting electricity 
generating plaut, and also for maintaining and ranning same. 


Doncaster.—The Bentley electric tramways route (nearly 2 miles 
in length) was opened for traffic on Monday. 


East Barnet —Discussion arose at the last Council meeting on а 
motion of the Electric Lighting committee to apply for sanction to а 
loan of £14,000 for electricity supply and £400 for purchasing а 
station site. Some members aivocated an agreement with the North 
Metropolitan Electrical Power Distribution Co., but eventually the 
committee’s motion was carried. 


Eccles.—A report on the recent interruptions in the supply of 
electric current has been presented by the Electricity committee. 
The faults are said, in the report, to have been caused by employés 
of Salford gas department in testing for leakages of gas. alford 
has agreed to repay the cost of repairing the damaged cables, 


Exhibitions.—We have previously briefly referred to the exhibi- 
tion which is to be held at St. Louis (U.S.A ) in 1904, to celebrate 
the centennial of the Louisiana Purchase. Some particulars which 
have been furnished to us by the representative of the exhibition in 
this country, Mr. С. F. Parker, Sanctuary House, Tothill-street, 
London, S.W., show that special attention is to ba given to the elec- 
trical section of the show. The Palace of Electricity, where the 
electrical exhibits are to be displayed, is to be built at a cost of about 
£80,000, and will have a frontage of 650ft., with a floor space of 
292,000 sq ft. A balcony is to run round the building, giving 
another 100,000 sq. ft. of space for exhibits. There аге to be 176 
trusses in the iron and steel construction of the building, the 
largest span being 82. The successful illumination of the 
Palace of Electricity at Paris in 1900 is, we learn, ta be 
taken as a guide for illuminating the building at St. Louis, 
the object being to effect a unique display of electrical illu- 
mination. Exhibit space is to be free, and a certain quantity of 
power will be supplied free of cost for exhibits of processes of manu- 


THE ELECTRICIAN, 


OOTOBRR 31, 1902. 77 


facture. The electrical section of the exhibition is divided into five 
groupe, open to all the world. These groups are :— 

Classes 428 to 455, —Machines for generating and using electricity. 

Classes 434 to 457. —Electro-chemistry. 

Classes 438 to 442. — Electric lighting. 

Classes 445 to 415. —Telegraphy and telephony. 

Classes 446 to 451.— Various applications of electricity. 

Itis now announced that an international exhibition, devoted to the 

industries and fine arts, will be held at Athens in the spring of next 
year. 


Fire —On Friday last, in the small hours of the morning, a fire 
occurred in the depót of à motor car company adjoining Bromley 
electricity works, The motor car premises were completely gutted 
and the offices of the electricity works so much damaged that the 
building in which they are situated has been condemned. The 


electricity works themselves fortunately escaped. 


Keighley.—The Electricity committee have overdrawn on capital 
account £2,565, aud propose to borrow a further £6,000 for the 
electricity undertaking. 


Kendal—The Council have rejected the offer of the Electric 
Haulage Co. to lay down at their own expense 1 mile of track, and 
to run for six months an electric omnibus on the overhead system, 
giving the Corporation option to purchase at the end of that period. 


Light Railways.—The Light ayaa Commissioners on Thurs- 
day last rejected the Middlesex County Council’s scheme for a light 
railway from Cricklewood through Hendon, and deferred their 
decision as to the proposed line from Cricklewood to Kilburn pending 
the decision on the London County Council Bill with reference to 
the line from Marble Arch to Cricklewood. 

The Padstow, Bedruthian and Mawgan Light Railway Order has 
PEN to the Board of Trade for confirmation. Objections 

ov. 21. 


At Leicester on Wednesday the Light Railway Commissioners 
inquired into the 5 of Lieut.-Col. R. E. Crompton aud 
Messrs. J. Trotter and C. Е. Tufnell for an order to incorporate a 


company to construct & light railway between Leicester, Anstey, 
Groby and Newtown Linford :— 

Mr. С. Н. Taxsor (for the promoters) said the scheme followed closely 
on the lines of that sanctioned in 1899. It was proposed to work the rail- 
way on the overhead trolley system, the generating station to be at 
Anstey. The capital would be £150,000, £112,000 for the scheme and 
£37,500 for additional powers. No. 1 railway would be over 4 miles long, 
from Leicester to Newtown Linford, through Anstey village, and would 
take passengers to Bradgate Park. No. 2 line would be a branch for 
mineral traffic from No. 1 line to the Great Central Railway, and No. 3 
was another branch to the Groby quarries. 

Col. CROMPTON said it was proposed to make the company's system iden- 
tical with that of the Leicester electric tramways, so that the two might 
be connected if an agreement could be come to. His estimate of the capital 
expenditure was £135,000. 

Mr. RoEcHLING (the consulting engineer) supplied technical particulars. 

The promoters agreed to insert a clause in the order giving the Cor- 
poration the right of purchasing so much of the new railway as is within 
the borough within two years of traffic being open, and the Commiseioners 
decided to recommend the Board of Trade to grant the order, subject to 
this agreement. i 

London County Council —At TOM] s meeting, Hammersmith 
was granted a loan of £18,150 for electric lighting. 

Tramways.—The adjourned report of the Highways committee 
recommending that application be made to Parbament to construct 
a double line of tramways from Westminster Bridge 0 Victoria 
Embankment to the authorised shallow tramway under the Strand, 
came up for consideration. The Finance committee now reported on 
the scheme, agreeing that the line should be constructed, but 
remarking upon the number of large schemes of tramway extension 
which the Highways committee are constantly submitting to the 
Council. The Finance committee's report proceeds :— 

We deire again to remind the Council that it is already committed to 
important schemes involving large outlay, and that during the next two or 
three years during which these works are in course of construction, the 
interest and sinking fund charges for the debt incurred on account of this 
seheme wil], undoubtedly, cause an increase in the county rate. 

Mr. Smart Low said the shallow tramway scheme was useless without 
the Thames Embankment outlet. 

Mr. BEACHCROFT urged that if Parliament refused to allow the Embank- 
ment tramway the Council should abandon the shallow tramway, and 
connect the northern and southern tramway system by means of a line over 
Waterloo Bridge. 

The recommendation was carried. 

The Highways committee recommended that powers be obtained 
to construct a tramway from Battersea Park- to Beaufort-street, 
in lieu of a previous proposal for tramways in Battersea. 

The cost being estimated at £57,667, this was approved. 

Wireless „ Fire Brigade committee reported that 
for over two years coni's Wireless Telegraph Co. had provided 
and maintained the ne electric instruments to enable com- 
munication by wireless telegraphy between the fire stations at 


Streatham- and Mitcham-lane, They now intimated that the 
cost of maintenance was more than they had estimated, and asked 
for £75 a year inatead of £50. On the ground that “it would be 
better for the Council to pay the higher rate rather than bear the 
cost of repairs," the application was granted. | 

Training of Motor Men.—It was agreed to allow an expenditure 
of £1,000 for the training of 250 drivers in the tramway service to 
act as motor men on the Council's electric cars. A training school 
will be opened at Streatham, and it is calculated that 12 days’ 
training will be necessary to secure efficiency. It was further agreed 
that the pay of persons engaged to instruct drivers in their duties 
as motormen of electric cars should be limited to £4 per week. 

Tube Raslways.—The Parliamentary Committee, in a report on the 
recent proceedings before the “ Tube” committee, recommended :— 
“That it be referred to the Parliamentary, Highways and Finance 
committee, to at once consider the advisability of promoting next 
session a bill on the subject of underground railways in London."— 
A long discussion ensued, and an amendment moved by Mr. Sidney 
Low, to the effect that the committee should also consider the 
question of aeking the Government to appoint a Royal Commission 
to consider the whole subject of London locomotion, was discussed. 

Mr. ALLEN Baker said the Council was in an excellent position for 
making a through scheme from Hammersmith to the north-east of Lon- 
don. They had several miles of tramway which would fall to them in a 
few year-, and they could havea shallow tramway to Shoreditch and 
could then come to the surface. By this means they could construct a 
service costing from £20,000 to £30,000 a mile against the £400,000 to 
£500,000 a mile of the tube railways. 

The amendment was, however, rejected, and the recommendation of 
the committee carried by a large majority. 

Mr. Dew’s suggestion that the Housing committee should also be included 
in the reference was accepted. 


Manchester.—At the meeting of the Tramways committee on 
Tuesday the chairman (Mr. Boyle) presented figures showing the 
progres of the tram ways. t 

The total length of track laid and re-laid was 100 miles. The esti. 
mated cost of laying was £5,210 per mile, and the actual cost £4,650. The 
estimated coat of overhead equipment and rail bonding was £1,764 per 
mile, but the work had only cost £1,000 per mile. These figures related 
to work done by the Corporation. Only one contract—that for overhead 
equipment of the first routes opened —had been let. During the 10 months 
ended March 31, 1902, the number of car-miles run was 1,851,126, but 
during the six months ended Sept. 30 it had risen to 2,290,554. In the 
former period 23,603,248 passengers were carried, and in the latter period 
26,418,591. The receipts were £91,619 and £119,385 respectively. The 
average receipts per car-mile were 18. during the 10 months and 18. 04d. 
during the six months. Under present conditions on the lines now work- 
ing, and without reckoning апу receipts whatever from the southern route, 
which would be newly ozened on Dec. 1, their receipts for the year ending 
March 31 next would be equal to the estimate of £250,000, and there was 
no doubt of their being able to hand over to the city fund £30,000. 

On Wednesday the City Council adopted a recommendation of the Elec- 
tricity committee to apply for a loan of £10,000 for purchasing electric 
motors to be let on hire. The chairman of the committee (Dr. Bishop) 
said there were a number of manufacturers desirous of adupting electric 
driving who found the firat cost of installation a serious charge. Other 
towns had adopted a similar plan, and at Bradford there were 579 motors 
hired at present. Salford had applied for a loan of £5,000 for a similar 
purpose, and Belfast also let motors on hire. $ 

Ald. Gibson (chairman of the Gas committee) would not, he said, under 
ordinary circumstances have opposed the application, but he hardly thought 
that in view of the enormous indebtedness of the Electricity committee 
they were justified in agreeing to further borrowing until they had search- 
ing investigation into the present position. The total indebtedness 
equalled that of the Gas committee, with about one-fifth of its business, 
and in addition the Electrici:y committee were pledged to spend this 
year £875,000 further, which would bring the indebtedness to March 51, 
1903, to about £2,000,000. Не had found that the Electricity committee 
had 210 miles of cables, which cost them £596,055 to lay, or £2,888 per 
mile. They had 4,000 customers, and it had cost them £141 to get every 
customer. If the Electricity committee were allowed to buy motors, he 
should ask to be allowed to buy gas engines. 

The recommendation was carried. 


Melbourne (Victoria).—Mr. O. Haes, Australasian representative 
of the Brush Company, has offered to submit to the Minister of 
Railways a scheme for the electrical equipment of the Victorian 
Railway suburban service and for working the lines, if desired. 


Municipal Telephony.—Barrow-in-Furness Corporation have 
asked Mr. A. R. Bennett to report on the cost of establishing a 
municipal telephone service. En 

Blaenau Festiniog Council, who have been urged by the Criccieth 
Council to join in the proposed telephone scheme for Portmadoc, 
Criccieth and Pwllheli, have referred the matter to a committee. 

The Local Government Board have sanctioned the borrowing of 
£42,000 by Brighton Corporation for establishing a municipal tele- 
phone service. The period of the loan is 25 years. 


Newark.—The Council have entered into а conditional agree- 
ment with the Derbyshire and Nottingham Electric Power Со, for 
the supply of electricity iu bulk. 
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Oldham.— The Corporation have decided to increase the salary of 
the borough electrical engineer (Mr. S. Wilmott Newington) from 
£276 to £400 per annum by annual increments of. £25, commencing 
Nov. 1. 


Penrith —Messrs Quin and Speight have submitted to the District 
Council proposals for establishing electricity works and to utilise a 
waterfall on the river Egmont for the generation of current. The 
generating station would be erected at Southwaite Green Mill, and 
the total capital expenditure is put at £17,927. 


Portsmouth.—The balance-sheet of the electricity department for 
the past year was presented to and passed by the Council on Tues- 
day. The profit was £4300. In the discussion members advocated 
the appointment of a business manager. In reply, the chairman of 
the Electric Lighting committee (Ald. Ellis) stated that of 140 
municipal undertakings in the United Kingdom 56 lost money, and 
Portsmouth made the largest profit of any town of its size—only 
eight towns made a larger profit. In Great Britain there were 37 
private electric lighting companies, only nine of which paid over 
5 per cent., and Bal two had put 24 per cent. to depreciation, whilst 
the Corporation had put away 3 per cent. ; 16 companies paid 5 per 
cent. and 20 no dividend at all. The Corporation could have paid 
5 per cent. after providing amply for depreciation. He asserted that 
their plant was maintained in 4 better condition than that of any 
private com in the country. Various economies had been 
effected at the station. Ald. Ellis also moved that application be 
made for a further loan of £17,100 for extensions of the generating 

lant, and stated that the lighting of the new naval barracks had to 
be provided for and other extensions were contemplated. A discussion 
followed and the motion was ultimately withdrawn. 


Sheffield.—An action has been commenced against the Corpora- 
tion by Mr. A. M. Wilson for an injunction restraining the Corpora- 
tion from paying out of the tramways undertaking £1,000 in respect 
of the vieit of the Yorkshire Agricultural Society to Sheffield next 
year, and £500, the estimated value of a present to Lord Kitchener. 


South Shields.—The British Electric Traction Co. have submitted 
an offer to the Corporation in regard to the local tramways. The 
company were willing that the Corporation should lay the lines and 
the company would pay interest and sinking fand, and would also 
contribute towards necessary street improvements, and transfer to 
the Corporation that portion of the Jarrow and Shields light railway 
which runs within the borough. In return they asked for a 28 
years’ lease of the whole system. The terms have, however, been 
rejected by the Corporation, who intend to persevere with their electric 
tramway scheme. 


Sydney (N.8.W.)—Mesers, Preece and Cardew have informed 
the City Council that, having regard to the fact that Mesars. Dick, 
Kerr & Co.’s contract provides for the erection of the municipal 
electric lighting plant in 12 months, the drawings have been put in 
hand for the building of the station. This is being designed as a 
steel girder construction, and Mesers. Preece and Cardew перев! that 
they should obtain tendersfor the steel work in Eogland. The matter 
has been referred to the Electric Lighting committee. 

Electric cars superseded steam cars on the Sydney-Waverley 
tramway on 8th ult. 


Theft.—Last week, at Birmingham, John Churchyard was sen- 
tenced to two months’ hard labour for stealing electrical fittings of 
the value of £4 belonging to his employers, Messrs. Canon & Co., 
electrical engineers. 


Tottenham.—Terms have been obtained from Mr. W. C. C. 
Hawtayne, Mr. Е. H. Medhurst, and Messrs, Kincaid, Waller, Man- 
ville and Dawson for acting as consulting engineera, in conjunction 
with the Council's engineer, in preparing and carrying out an electric 
lighting scheme. It was recommended at the last Council meeting 
that Mr. Hawtayne be appointed at à commission of 5 per cent. on 
generating plant, mains, &c.. and 24 per cent. on buildings. Both 
Mr. Medhurst and Messrs, Kincaid, Waller, Manville and Dawaon 
stipulated for а 50 guinea fee for preparing а scheme, with the 
addition in the former case of 5 per cent. on expenditure up to 
£20,000, 4 per cent. on the next £30,000, and 34 per cent. on further 
outlay, and in the latter case of 3} per cent. on entire contract. 


Workhouse Lighting.— Brighton Guardians on Tuesday decided 
to adopt electric lighting in the old infirmary, the quarantine wards 
and the long and west wards of their buildings. Mr. P. Coote was 
appointed to prepare specifications on usual terms. It was stated 
that electric lighting in the main building, the south and west wards, 
&:., had effected a saving of £51. 18s. 2d. in the first half of the 
year, and a further saving of £60 per annum was to be expected on 
the proposed extensions. 


Yukon (Canada).—In a report on trade conditions and prospects 
in the Yukon prepared by Mr. 8. Morley Wickett for the Canadian 
Manufacturers’ Association, it is stated that increased trade might 
be done in mining machinery, especially pulsometer and other 
pumps, boilers, waggons, lubricating oils and electrical apparatus, 


TRADE NOTES AND NOTICES. 


[ Notices for $nsertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Cheltenham Corporation require tenders for wiring the town hall. 
Plans can be seen at Messrs, Waller & Sons, architects, 17, College- 
green, Gloucester, or at the offices of Mr. W. C. C. Hawtayne, 9, 
Queen Street-place, London, E.C, consulting engineer to the Cor- 
poration, Tenders to Mr. E T. Brydges, town clerk, Municipal 
offices, Cheltenham, before noon Nov. 17. See also advertisement. 

Cheltenham Guardians invite tendera for renewing the electric bell 
installation at the workhouse. Specifications prepared by Mr. James 
Villar, 33, Cambray, Cheltenham, where same may beseen. Tenders 
to clerk (Mr. J. Meek) before 5 p.m. Nov. 5. See advertisement. 


Dumfries Corporation invite tenders from companies for (1) taking 
over the Council's electric lighting order, (2) lighting and traction 
combined, (3) supply of energy for tramways if worked by Corpora 
tion, (4) for lease of lighting and traction works if constructed by 
Corporation. Further particulara are given in an advertisement. 
Tenders to the town clerk (Mr. John Grierson) by Dec. 1. 

The directora of the Midland Railway Co. invite tenders for stores 
for 1903, including telegraph instrumenta, telegraph stay-rods, bolts, 
&c., telegraph and signal wire, castings, steel, files, hammers, screw 
augers, spanners, &c. Further particulars are set out in an adver- 
tisement, Patterns and samples will ba ready for inspection at the 
generalstores department on Nov. 3 Forms of 129 5 from the 
stores superintendent (Mr. Alfred Derry). Tenders to the secretary 
(Mr. Alexis L. Charles), Derby, by 9 a.m., Nov. 11. 


Erith District Council require meters and cutouta. Specifications, 
&c., may be seen at, but not obtained from, the offices of the consult- 
ing engineer (Мг. W.C. C. Hawtayne), 9, Queen. street-place, London, 
E.C., and may be obtained from the clerk of the Council (Mr. Charles 
H. Fry) Tenders to the Council offices, Bexley-road, Erith, by 
noon Nov. 12. See advertisement. 


Tenders are invited for the electric lightiag aud the erection of 
telephones and tell-ta'es at Bucks County Lunatic Asylum, near 
Aylesbury, from specifi:ations prepired by the consulting engineer 
(Mr. A. A. Campbell Swinton), 66, Victoria-street, London, S. W. 
Communications to reach Mr. R. J. Thomas, County Hall, Aylesbury, 
by Nov. 8. See also advertisement. 


Lowestoft Corporation invite tenders for overhead line eqnipment, 
poles, &c., underground feeder cables, &c. Specifications, G., from 
the town clerk (Mr. R Beattie Nicholson). The works are to be 
carried out in accordance with plans and specifications prepared by 
the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 

lace, London, E C., from whom further particulars can be obtained. 
endera to town clerk by 5 p.m. Nov. 26. Sze advertisement for 
additional information. ' 


Pontypridd District Council invite tenders for tramway permanent 
way, a traveller and a storage battery. Specifications, &c., from the 
consulting engineer (Mr. Reginald P. Wilson), 66, Victoria-street, 
Westminster. Tenders to chairman, Electric Lighting апа Tram- 
ways committee, Council Offices, Pontypridd, by noon, Nov. 22. Ап 
advertisement contains further particulars. 

Southampton Corporation invite tenders for car bodies, electrical 
equipment and trucke. "Tenders by Nov. 18. 

London County Council invite tenders for three low-tension feeder 
switchboards, and for erection of one in each of the Council's sub- 
stations at Clapham, Brixton and near the Elephant and Castle. 
Tenders by 10 am. Nov. 11. 

London County Council also require tenders for road work and plate- 
laying for tramways from the Elephant and Castle to Greenwich 
and New Cross; also a 50-ton electric travelling crane and a 2-ton 
hoist for Greenwich station. "Tenders by Nov. 18. 


Bristol Electrical committee invite tenders for arc cables. Tenders 
to city electrical engineer (Mr. H. Faraday Proctor), Temple Back, 
Bristol, by noon Nov. 14. 

Dumbarton Corporation invite proposals from companies for the 
supply of electricity or for carrying out the provisions of their 
electric lighting provisional order. Particulars from town clerk. 

Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
high and low tension switchboards, Tenders by noon Nov. 28. 

Radchfe District Council invite tendera for steam engines, 
dynamos, boilers, superheaters, economisers, jet condenser and feed 
pumps. "Tenders by Nov. 14. 

 Halifaz Tramways and Electricity committee require а 750kw. 
steam dynamo and а condenser. Tenders by Nov. 20. 

Middleton and Tonge Industrial Society invite tenders for electric 

light wiring. Tenders by Nov. 3. 


Tenders are required for wiring the Dewsbury and Distriot General 
Infirmary. Tenders by Nov, 8. 
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Dartford Council invite tenders for wiring premises. Tenders by 
noon Nov. 12. 

The Supply and Tender Board Office, Adelaide, Australia, will 
receive up to 3 p.m. Dec. 10 tenders for four 35-ton overhead electric 
travelling cranes, with motors, &c., complete, and for one 16-ton 
overhead travelling crane, rope-driven, complete. Specifications of 
chief mechanical engineer, Adelaide ; and may also be seen at office 
of Agent-General for South Australia, 1, Crosby-square, London, Е.С. 


Projects are invited until Jan. 1 by the prefectural authorities of 
Calvados (France) for the construction and working of an electric 
tramway (for transport of passengers and goods) between Trouville. 
ш Honfleur (10 miles). Proposals to La Prefecture du Calvados, 

aen. 

Tenders will b» opened at 11 a m. on Nov. 28, at the Municipal 
offices, Chinchilla, Spain, for the establishment and working for 15 
years of an electricity supply undertaking for the city. The peculiar 
conditions and particulars relating to the tenders are set out in the 
Madrid Gazette of Oct. 20, which can be seen (by appointment only) 
at the offices of The Electrician. 

TENDERS BECEIVED AND AOOEPTED. 

Middlesex County Council recently received 22 tenders for 
permanent way construction of about 10$ miles of light railway, 
consisting of the Lordship-la1e and Bruce-grove, Archway-road-Great 
North-road, and Edgware-road lines The Light Railways aud 
Tramways committee recommended the Council to accept the tender 
of Messrs. W. Griffiths & Co. for the construction of the Lordship. 
lane and Bruce-grove line at £28,239. За. 8d., subject to the supply 
of English rails, and to the usual co nditions in the contract for the 
execution of the work. The tender of the same firm was also recom- 
mended for the construction of the Edgware-road line at C50, 224. 163 3d., 
subject to similar conditions. The tender of Messrs. J. G. White 
& Co. was recommended for acceptance for the construction of the 
other route at £49,881. 10a. 5d., similar conditions being imposed. 
Theee recommendations have been adopted by the Council. 


Leicester Corporation have accepted the tender of the North 
Eastern Steel Co. for 4,800 tons of steel tramway reils and 170 tons 
of fish-plates at £32,325, 188. 91. The tender of Hadfield's Steel 
Foundry has also been accepted for pu crossinga, &c., and for 
construction of lay-outs and special track work at £13,041. 10s. Eight 
firms, including British, American and Belgian, tendered for this 
contract, and the tenders varied in amount from £6,595 to £13,722. 
The company whose tender had been accepted had sent in the lowest 
of the English tenders, and had supplied special track work to a 
number of towns. 

Swindon Corporation have accepted the tender of Bertram 
Thomas for a Lighting switchboard ; that of R. J. Nicholson & Co. 
for station lighting and motor wiring at £232. 6s. 6d., and that of the 
British Thomson- Houston Co. for testing instruments and accessories 
at £111. 78. 6d. | 

Swindon Corporation have also accepted the tenders of Mesars. 
C. C. McCarthy, L. Howell and E. C. Goodridge for wiring con 
sumers’ premises. 

London County Council has received the following tenders for the 
supply and erection of two electrical саг traversers at the Clapham 
and Balbam car sheds :— 


Dick, Kerr & Co. (accepted) .. 2900 | C. and A. Musker ............ £1,040 
T. Green & Soon 1,400 | British Thomson-Houston Co. 964 
R. W. Blackwell & Co. ......... 1,170 | Ransomes and Rapier ......... 920 


The United National Colliery Co., of Wattstown,South Wales, have 
placed an order with Messrs. D. Bruce Peebles & Co., for electric 
pumping and hauling plant at their pit. The installation will com- 
pre one 100 H.P. three-throw direct-driven pump for raising water 

pit bottom to surface, and one 150 н.р, hauling gear capable of 
drawing 40 loaded trams from the face of the workings to the pit 
bottom, a distance of about 2,000 yds. Electrical energy is to be 
taken from the South Wales Electrical Power Distribution Co. The 
contractors are laying cables of sufficient capacity to carry 1,000 H.P., 
as the colliery company intend later on to convert the whole of their 
plant to electric driving. 

The Natal Government Railway Department have placed an order 
for boiler-house equipment of 10 atokers and compressed air furnaces, 
with automatic steam regulators and complete coal and ash-elevating. 
conveying and storage plant, with Edward Bennis & Co. 

The Newcastle-on-Tyne Wholesale Co-operative Society аге 
installing two 250 н.р. Willans engines for direct-coupling to Weat- 
а dynamos for supplying power to their new mills at Dunston- 
on-Tyne. 

Ferranti (Ltd.), Hollinwood, Lancs., have secured the order for 
the supply of transformers lor the King William's Town (Cape 
Colony) Electric Light and Cold Storage Co. 

West Ham Corporation have accepted the tender of Messis. Estler 
Bros. for 46 combined arc lighting and trolley poles with side 
brackets at £10. 15s. per pole. | 

The Leeds Industrial Wholesale Co-operative Society have decided 
to instal Willans engines for direct-coupling to B.T.-H. dynamos in 
their new power house. | | 


The Datty Mail announces that two German firms have jointly 
been successful in obtaining’a large contract at Delagoa Bay in the 
form of an order for the construction and equipment of an electricity 
generating station, and also for a system of electric cranes for the 
Delagoa Bay Harbour Board. The total of the joint contract is 
given at £40,000, the work to be completed by February next. 


BUSINESS NOTICES. 

We learn that the Felten and Guilleaume Company's agency in 
London, carried on by Messrs, W. F. Dennis & Co., whose senior 
partner, Mr. Arthur Dennis, recently died, will undergo a reorgani- 
sation, in so far as it is contemplated to join to it a first-class Eoglieh 
electrical engineer to take charge of the cable department for the sale 
of electrical cables for light and traction purposes, telephony, &c. 
An opportunity, therefore, offers for a thoroughly competent and 
pushing man to secure a permanent position with the firm, with the 
prospect of a partnership later on. 


We are informed that Messrs. Krupka and Jacoby, 61-62, Watliag- 
street, London, E.C., have been appointed managers of the Siemens 
Electrical Appliances (Ltd.), a company recently formed for the 
purpose of supplying articles manufactured у Messra. Siemens Bros. 
& Co. of London, and Messra. Siemens and Halske of Berlin. 


We understand that a Hamburg association has bought up from 
the recently bankrupt Leipziger Bank the greater part of the shares 
of the Gummiwerke “ Elbe” Actien-Gesellschaft, and the company: 
is now under new management. 

Mr. Herbert Plumpton, manufacturer of telegraph and electricians’ 
tools, has opened new works at Liverpool-road, Warrington. 


The Compagnie Fraue rise des Cà^les Télégraphiques have opened 
additional offices for telegrams at the New Baltic, St. Mary-axe, 


London, E.C. 
LIQUIDATIONS, &c. 

Messrs. W. Н. Thompson, J. J. Reid, W. A. Lindsay, F. J. Satch- 
well and C. W. Milne have been appointed a committee of inspection 
to act with the O R. and liquidator (Mr. H. de V. Brougham) in the 
winding up of the Electric Lamp Regenerating Co. (Ltd.) 


Winding-up Petition.—A petition for win ling up the Electric 
Railways Co. (Ltd.) will bə heard in London on Nov. 4. 


Deed of Assignment.—A deed of assignment having been executed 
by Е. Н. Ferguson (trading as F. Ferguson & Co.), electric light 
fittings maker, &c., 26, Coniger-road, Paraon's Green, and 8, Newman- 
street, London, W., claims must be sent by Nov. 30 to trustee 
(Mr. A. C. Bourner), Bush-lane House, Cannon-etreet, London, Е С, 


Electric Traction Tests —Messra. Hewitt aud Rhodes, consult- 
ing engineers, Brown-street, Manchester, require, for testing а new 
system of traction, an authorised light railway from 2 to 3 miles ia 
length. See advertisement. 

Land for Sale.— Freehold land, close to Charlton Junction station, 
is for sale. Applications to freeholder, Cedar Lodge, Charlton, Kent, 
Sze advertisement. 

Plant for Sale.—Messrs. Carr Bros, Darlington, have for sale a 
150kw. dynamo, a 60kw. motor, and two spare armatures, See 
advertisement, 

Messrs. Amos and Smith, Albert Dock Works, Hull, have for 
disposal a 20 B H.. and a 30 H.P. Laurence-Scott motor. See 
advertisement. : | 

Messra. Joseph Grey & Co. (Ltd.), Sawmills, Newgate-street, 
Newcastle-on Tyne, advertise in another column some electric motors 
for sale. 

Awards —Among the firms who have received awards in connec- 
tion with the Düsseldorf Exhibition, now closed after a very success- 
ful run, is that of Messrs. Felten and Guilleaume, of Mulheim-on- 
Rhine, who, besides being awarded the exhibition gold medal, have 
also been invested with the State medal by the German Government. 


Engineering Amalgamations.—Au amalgamation has been 
effected of the undertakings of A. and J. Stewart and Menzies (Ltd.), 
Glasgow, and Lloyd and Lloyd (Ltd.) Birmingham ; also of John 
Brown & Co. (Ltd.), Sheffield and Glasgow, and Thomas Firth 
& Sons, steel manufacturers, Sheffield. 

Catalogues, &c.—A new list of Davy Robertson patent hammered 
self. expanded piston rings for steam, gas and oil engines, pumps &c., 
is issued by the Davy Robertson Engineering Co., 35, New Broad- 
street, London E. C. 

The Crypto Electric Works Co., 29, Clerkenwell-road, London, 
E.C., have ready a new list of electrical specialities including con- 
tinuous-current and alternating-current [motors and dynamos, 
continuous-current and high-tension transformers, resistance. boxes, 
centrifugal pumps, &. A second list deals with small motors for 
а variety of ial uses, measuring instruments, &. | 

We recently referred to а new type of pocket electric flashlight 
lamp manufacured by Messrs. Е. Sarton & Co., 142, St; John's 
street-roal. London, E. O. A new catalogue of electrical novelties 
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is just issued by this old-established firm. The list contains a large 
quantity of items for which a ready retail sale can be easily created. 

The General Electric Co., 69-92, Queen Victoria-street, London, 
E.C., issues, in circular W.1,018, particulars relating to Solvo,” for 
making indiarubber solution. Attention is called to the difficulties 
connected with the sale and delivery of indiarubber solution for 
making electrical jointe owing to the cost of iage due to its 
inflammable character. “Solvo” has been put on the market to 
overcome these difficulties, It is supplied in small tins, in dry con- 
dition, contains no naptha, and is consequently accepted by carriers 
at ordinary rates. “Solvo” is render ed usable by the addition of 
coal-tar naptha, which can be obtained every where cheaply. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Ost. 22 to 28, with the ports of 
destination :— 

Africa — Alexandria, £511; Cape Town, £591; Durban, £833. Argen- 
tina—Buenos Ayres, £367 (including £270 telegraph material). Australasia 
` —Auckland, £175; Fremantle, £49; Melbourne, £394; Perth, £747; 
Sydney, £102; Wellington, £315. Ceylon —Colombo, £42. Channel Islands, 
£42. China —Shanghai, £818. Germany —Cologne, £45 ; Hamburg, £125. 
Gibraltar, £100. Holland —Amsterdam, £72 ; Flushing, £10 ; Rotterdam, 
£230 (telegraph material. Jndia—Calcutta, 21,540; Madras, £93. 
Japan—Yokohama, £115. Mexico—Progreso, £70. Norway —Christiania, 
£11 (telegraph wire). Russia—Libau, £67 ; St. Petersburg, £342 (and 
70wt. telegraph wire). Total £7,404, against £10,617 in the corresponding 
week last year (Oct 25 to 29). 


COMPANIES’ MEETINGS AND REPORTS. 


— 


Western Telegraph Co. (Ltd.). 


The fifty- eighth ordinary general meeting of this Company was held 
on Wednesday under the presidency of Sir JohN Worrz-BanRy, K. C. B. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting, and 

The CHAIRMAN said: Gentlemen, it is now my duty—and it is a 
pleasant duty—to make a few remarks on the report and accounts before 
putting them for the acceptance of the meeting; but before I say 
anything further, I should like to explain to the shareholders how it 
comes about that I am occupying the chair at this moment in the presence 
of our friend Mr. Andrews, At thelast meeting I was unfortunately obliged 
to take the chair because Mr. Audrews was incapacitated by illness at the 
time ; but since then, to our great regret he has been obliged to tell us that 
he would like to be relieved from the burden of the chairmanship of the 
Company, as, although, happily, hie health ig in а very much better con- 
dition than it was at the time of our last meeting, yet he does not feel him- 
self able to guarantee attending at the offices of the Company with that 
regularity for which he has been remarkable up to this time, and which is 
more or leas necessary for any one to do who takes the chair. We have, 
therefore, with great reluctance, accepted the resignation by Mr. Andrews 
of the chairmanship of the Company, but we are very glad to think that he 
still retains his seat at the Board, where we shall have the benefit of his 
experience and advice in future years. In making this statement I should 
also like to say that I think that these amalgamated companies are 
under very great obligations to Mr. Andrews for his past services. He 
has spent а great deal of his life in the business of submarine telegraphy, 
апа he has been very instrumental in bringing about the amalgamation of 
the two great cable interests as regards South America which are now 
represented by our shareholders and the Directora. We all feel on this 
side of the table—and I am sure that the feeling is also held among the 
shareholders—very grateful to Mr. Andrews for the services he has 
rendered to these important companies. With regard to the subject of the 
report itself, I have very little to say. The report is somewhat of a hum- 
drum nature. There is nothing of any importance to bring before the 
shareholders, and it is, in fact, just one of those reports which I think is on 
the whole satisfactory, showing as it does that the business is going on iu a 
proper manner, and, perhape it is far better to have a report such as this 
than to have anythiog of a very startling nature to bring before the share- 
holders. At the same time you will have noticed, I dareeay, that the report 
is not altogether so satisfactory as it has been on some former occasions. 
There is a decrease in the message receipts of nearly £16,800. On the 
other side of the account the dividends on investments have been greater 
by £1,500. There is, therefore, a net decrease of £15,600 in our gross 
revenue. That, however, is not & net decrease in our returns, because I 
shall bring before you а little later on the considerable reductions 
which have been made in the working expenses. 'The reason for the 
decrease in the message receipts is that we are still working under some 
of the adverse conditions which prevailed when the shareholders were 
last addressed from this chair. The tariff, you will remember, has 
been considerably reduced, and in comparison with the corresponding 
period of last year it is lower. That diminution of tariff accounts for 
something like one-third of the decrease in the message receipts, but 
it is a satisfactory thing to know that, although this decrease has 
taken place, there are. evident signs of ап increase in the bulk of the 
traffic transmitted, and this will I think, before very long go far 
towards recouping the reduction in the tariff. But the general business 
of South America is still on а smaller scale than it was in the year 
1900 and in the early pert of 1901. The volume of general busi- 


ness is not so great, and, like all commercial enterprises, we feel the 
effects of а buoyant or а non-buoyant business as soon as anybody. 
Another reason for our diminution is of a more satisfactory nature—that 
is, that the Brazilian rate of exchange has been almost stationary. That 
is a satisfactory thing when one surveys the general business of the 
whole country of Brazil, because it shows that there is а more per- 
manent state of things, which will most certainly tend to a larger com- 
mercial development, although as affecting the telegraph companies, it 
means that fewer messages pass between Brazil and Europe, and, there- 
fore, we take a little less in receipts for m With respect to the 
expenditure, if you look at the accounts you will see that there are 
little differences, which are scarcely worth bringing before you in any 
great detail. On the whole, as you will see, there is shown in these various 
items an increase of about £500 in the expenses at the stations. The repara 
of cables and expenses of ships amounted to £17,486, as against £42,000 
in the December balf-year, being 4 decrease of the very considerable sum 
of £24,600. Of this decrease 29,000 is because we have had fewer 
chartered steamers to do our repairs, and about £135,000 is owing to 
less cable having been expended in repairs. That is a satisfactory 
thing for the particular half-year under review, but I am bound to 
say that I think the debit for cable repairs and expenses of ships is 
abnormally low this half-year, and that it must not be considered our 

lar liability on these heads. In other expenses there was au increase 
of about £1,600 for the use of patents and expenses in connection with the 
establishment of apparatus which will further improve the service in 
speed and accuracy. These are matters which the board feel that they 
should not turn their backs on. We wish to use to the fullest, for the 
benefit of the public, any patents and improvements which will give them 
greater certainty and speed and produce better re:ults generally for our 
customers, because we feel perfectly sure that whatever is good for the 
customers in a company like this is good for the shareholders and for the 
interests of the Company at large. We have also spent a considerable sum 
—£2,400—in the installation of electric light at our three principal 
stations. After some deliberation we came to the conclusion that this 
improvement was desirable—in fact, almost necessary—in the interests of 
our staff, who have now to work at night in these tropical places, and we 
feel that we shall be somewhat recouped for this outlay by the less risks 
of fire. The expenses of the removal of the head offices, including fittings, 
amounted to 21,250. That is a somewhat exceptional item of expenditure, 
and one which is not likely to occur again. The net result of the 
whole of the accounts I have been going through is that there is a decrease 
in the working expenses of £18,500. After providing for debenture 
interest and sinking fund and income tax, there remains а balance of 
£113,993, to which is added the balance of £5,531 brought forward from 
December last, making a total of £119,524. A quarterly interim dividend 
at the usual rate has been paid, we have transferred £30,000 to the 
general reserve fun and £2,000 to the maintenance ehips’ reserve 
fund, and we now recommend the declaration of a final dividend of 
33. per share, making, with the interim dividends, a total dividend of 
6 per cent. for the year, and also the payment of a bonus of 2e. per share, 
which, together, will amount to £51,982, leaving a balance of £4,352 to 
be carried forward. I may say, perhaps, in passing. that the estimated 
revenue for the current half-year up to date is slightly higher than that 
for the corresponding period last year, and we have so far not had any 
very large expenditure on account of repaira to cables. At the same time 
I do not for a moment wi:h the shareholdera to suppose that the amount 
spent during the half-year on repaira of cables was not somewhat abnormally 
low. І до not think that I have anything else to say on the question of 
the report and accounts, but before sitting down, I might, perhaps, 
bring up to date the relations which these companies have with the inven- 
tion of the wireless telegraph system. At one of the meetinga of one of the 
other companies, I explained that we had made up our minds to put up an 
installation at Porthcurnow, and that has been done. The object of the 
Directors in putting up this installation was twofold: one was to experi- 
ment for ouraelves and to see the possibilities of wireless telegraphy, and 
what we think are the non-poesibilities ; but à more importaut reason Was 
that we thought it might be extremely useful to be able to intercept our 
ships on their homeward journey if they were wanted to return to 
make repairs in the Bay of Biscay and other places, thus saving a large 
amount of the ships’ time and a corresponding amount of coal. We are, 
therefore, fi.ting our ships with the Maskelyne systeta of wireless tele- 
graph apparatus, and we look for ward to beiug able to effect some economie: 
in that way, because if it is found possible—and I think that in certain 
conditions of the atmosphere it will be found possible—to communicate 
with the ships, say, 80 or 100 miles away from land, and tell them not to come 
home, but to return, aud on their way pick up a fault and make a repa'r 
in any of our cables, the mere saving of 200 miles of steaming distance will 
be very considerable both in coal and the ships’ time, and also in the still 
more important matter of getting the repairs done in leas time than would 
be otherwise possible. I hope that that may be a sa'isfactory develop- 
ment of the wireless system, and I think we have reasonable expecta- 
tions—granting favourable conditions of atmosphere and the electrical 
conditions of the ether, and also if we are not interfered with by any 
other system of wireless telegraphy —that we shall be able to communi- 
cate with our ships and do some useful work. If that is found satisfactory 
here, I daresay we may put up installations at other cable stations for 
this purpose. These аге the reasons which I think justify the Company 10 
putting up this installation. We have now been at work with it a little time, 
and our ships are being fitted, but they are not yet finished. I may say that 
incidentally we have received various messages, evidently no; intended for 
us, on the receiving instrument at Porthcurnow, but we need not go 
into that. The record, however, has been interesting, and occasionally 
amusing. That is how this matter stands as far-as we are concerned. 
We are not sending any messages systematically at present, and are, 
therefore, not ourselves interfering with other people, but we do 
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gather indications from other stations which are somewhat amusing at 
times. That is all we have to say about wireless telegraphy. So far as 
its commercial value is concerned, I went into the matter very fully а year 
or 18 months ago, and I have not a word to add or withdraw from what I 
said on that occasion. The experience we have gained since, I think, 
indicates, as far as we can judge, that it is not likely to be a rival to cable 
enterprises. I now move the adoption of the report and accounts, and the 
declaration of the dividend and bonus recommended therein. 

Sir J. DENISON-PENDER, K.C.M.G., seconded the motion. 

Mr. ENNIS said he desired, on the pert of the shareholders, to endorse 
all that had been said by the Chairman with reference to the services of 
their late chairman, Mr. Andrews, to whom they were all greatly indebted 
in many ways. They all viewed with great satisfaction the accession of 
Sir J. Wolfe-Barry to the’chairmanship of the Company. 

Mr. JOHN NEWTON asked whether messages which were not intended 
for them had also been received by others from the Company's installation 
of wirelees telegraphy. If so, it would be beneficial in establishing —not 
municipal, but submarine socialism, which, he felt sure, would lead to no 
diminution in the funds available for their dividends. 

The CHAIRMAN, after thanking Mr. Ennis for his kind remarks, said 
that, with reference to Mr. Newton's question, it was obvious that if the 
Company received messages from other people, other people would receive 
messages from them; but whether they would like them or not was 
another matter. At present the whole thing was very much in an embryo 
condition. 

Mr. W. S. ANDREWS thanked the Chairman for his kind and generous 
remarks respecting the services which he (the speaker) had rendered to the 
Compeny, and he also thanked the shareholders for the very sympathetic 
запа. in which they had received and endorsed what the Chairman 

The CHAIRMAN then put the motion, which was carried unanimously, 
and the retiring auditors were afterwards re-elected. 

A vote of thanks to the Chairman and Directors terminated the 
р 


Monte Video Telephone Co. (Ltd.). 


The annual ordinary general meeting was held yesterday under the 

idency of Mr. FRANK W. JONES. 

The SECRETARY (Mr. E. M. Reiss) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: Gentlemen, it will not, I think, be neces- 
sary to-day to go as fully into the position and prospects of the Company 
as I did a year ago. Both were favourable then, and they have somewhat 
improved since. As will probably have been noticed from the accounts 
submitted, our receipts and the net results have been larger than for any 
previous year, and the latest reports from our manager in Monte Video 
show that good progress may be expected in the future. At our last meeting 
Iindicated the probability of very considerable capital expenditure from new 
conditions in telephony and from increasing business, and emphasised the 
necessity for preparing in advance for such demands. Fortunately, during 
tbe past year we have not been called upon to incur any extraordinary out- 
lay. The Board has appreciated the necessity of avoiding, and has been very 
careful not to authorise, any hasty or ill-considered expenditure. Every 
eftort has been made to increase and husband our resources for the time 
when they would be absolutely needed and could be most advantageously 
expended, and we now have practically in cash a substantial reserve. 
Besides this, we have for many years past made all payments on account 
of capital expenditure from the same fund. It is intended to continue 
building up our reserve, The necessity for this is constantly apparent ; in 
fact, we know that at almost any moment we may, to meet the require- 
ments of the business, be called upon to make use of all our spare funds. 
It will not, I think, be considered necessary to dwell at length upon the 
accounts before us. ае compare favourably with those of the past five 
years, all of which have shown satisfactory results, The improvement for 
the year in net revenue is £825. We propose, subject to your approval, 
to pay the full dividend on the preferred , the usual dividend on the 
ordinary share capital, to place an additional £5,000 to reserve, and to 
earry forward the same amount as last year. I now move the adoption of 
the report and accounts. 

Mr. J. G. LE MARCHANT seconded the motion. 

Mr. SNELL thought the reserve fund was being added to at the expense 
of the ordinary shareholders. He thought they should receive 4 per cent. 
instead of 24 cent, 

The CHAIRMAN, in reply, said that, as comparatively a large holder of 
the ordinary shares, their value was very materially increased by adding 
to the reserve fund, which, it should be remembered, was comparatively 
small The addition of £5,000 а year to the reserve fumd would not 
increase it to the amount that would be necessary for the future require- 
ments of the Company. The Directors had not only to anticipate the cable 
wbich had been referred to, but also a large extension of plant in the 
neighbourhood of Monte Video, as well as an immediate outlay of cash in 
that direction. Moreover, the changes in telephones and switchboards 
and the necesaity for underground plant and for metallic circuits would all 

to swallow up the reserve. 

Мт. SNELL said that debentures could be issued. 

The CHAIRMAN replied that that was possible, but an assurance was 
far better than a possibility ; and undoubtedly at the time when all the 
outlay he had indicated—or a portion of it—was called for, they would be 
obliged to put debentures on the market, and their issue could be ensured 
in no better way than by the poesession of the reserve fund. 

The motion was carried, as was а resolution approving the dividends of 
5 per cent. on the preference and 24 per cent. on the ordinary shares. 

The retiring director, Mr. J. G. Le Marchant, was re-elected and the 
auditors re-appointed, and a vote of thanks to the Chairman, on the motion 
of Mr. Snell, terminated the proceedings. 


BRITISH THOMSON-HOUSTON CO. (LTD.)—At the meeting on Thursday 
last week the directors’ report stated that the works at Rugby, as originally 
planned, were completed during the year. An additional building for stores 
and manufacturing purposes was now approaching completion and would add 
greatly to the capacity of the works, though it was probable that a further 
incresse would be required in the near future. е company was now 
employing at Rugby a considerable number of hands, and a large amount 
of work was in progress. The execution of the contract for all the elec- 
trical apparatus in connection with the Great Northern and City Railway 
had progressed rapidly, and the installation was approaching completion. 
Work in connection with the Hamilton, Motherwell and Wishard Tram- 
ways was well under way, and they believed it would prove a profitable 
undertaking for the company. The Chatham and District Light Railways 
contract had been completed, and the line was opened for traffic on 
June 17, and so far had given satisfactory results. The profits, after 
deducting general and technical expenses, discounts and interest, amounted 
to £60,587. 18s. 10d., and the available balance, after adding £1,157, 7s. 7d. 
brought forward, was £30,469. 16s. 1d., which the directors recommended 
be distributed as follows: £3,650. 158. 7d. to dividend accrued June 30 on 
£400,000 4 per cent. cumulative preference ehares, £20,000 to dividend at 
the rate of 4 per cent. per annum for 15 months on £400,000 ordinary 
shares, £3,029. 8s. to reserve, and £3,789. 128, 6d. to profit and loss new 
account. The chairman (Mr. W. A. McArthur) moved the adoption of the 
report, and this was seconded by Mr. J. Е. Nauheim and carried. At a 
subsequent extraordinary meeting a resolution was passed for altering the 
Articles of Association. 


BROOCKIE-PELL ARO LAMP (LTD.)—The directors’ report for the year 
ended June 30 states that, after writing off £629. Os. 4d. depreciation on 
plant, machinery, tools, &c. (against £435. 17s. 114. in previous year), 
there remains a net profit of £2232. 14s., which, added to amount 
from last year, made £4,698. 2s. 7d. for disposal. It is proposed to write 
off the remainder of reconstruction expenses (£344. 10s.) and to pay а 
dividend of 3 per cent. (requiring £2,392. 10s. 7d.), leaving £1,961. 2s. to 
be carried forward. It is stated that the business has shown a considerable 
increase during the year, the sales of lamps and accessories being 40 per 
cent. in excess, but that, owing to severe competition, profits have been 
smaller. In order to meet competition, the directors have introduced a 
cheaper form of their standard lamps. The contract for lighting Glasgow 
Exhibition has been completed, and a number of the lamps have been sold. 
The directors also undertook the lighting of the Wolverhampton Exhibition, 
where 350 of the company’s lamps were used. A number of important 
orders had been executed during the year, including those for lampe for 
street and tramway lighting in Westminster, Edinburgh, Stirling, Man- 
chester, Salford and Bournemouth, and since the conclusion of the war 
several important orders had been received from South Africa. A steady 
development of that branch of this business was expected. 


WESTERN UNION TELEGRAPH ©00.—This company have issued their 
report for the quarter ended Sept. 30, 1902. The following statement, 
dated Sept. 10, shows the condition of the company at the close of the 
quarter ended June 30, 1902:: — 

Surplus April 1, 1902, as per last quarterly report . . 810, 350, 305 90 


Net revenues, quarter ended June $0, 1902. 1,892,476 02 
From which deducting for— $12,222,781 92 
Dividend of 1} per cent. paid July15 $1,217,008 75 | 
Interest on bonded debt 954,770 
1,471,779 10 
Left а surplus July 1, 1902, of ....... R $10,751,002 82 
The net revenues of the quarter ending Sept. 30, 
based upon nearly completed returns for July, 
partial returns for Aug., and estimating the business 
for Sept. will be aboull q tt . E .. 2,100,000 00 
From which appropriating for— $12,851,002 82 
Interest on bond . ẽ е 252, 00 
$12,598,152 82 
It requires for & dividend of 1] per cent. on capital 
stock issued, about.. . ег ide o о 1,217,010 00 
Deducting which leaves & surplus, after paying divi- 
o noe S mu S ae $11,381,442 82 


payable on and after the 15th inst. 


CAPE ELECTRIC TRAMWAYS (LTD.)—The directors’ report for the year 
to June 50 states that after providing for debenture interest and redemp- 
tion there was a credit balance of £81,498. 11в. 8d. on the 12 months’ 
working, and, after adding the balance of £15,541. 15s. 11d. from last year, 
the gross total profit was £96,840. 5s. 7d. The directors have paid 16 per 
cent. upon the capital, represented by three interim dividends—viz., 4 per 
cent. on Nov. 19 (£17,600), 6 per cent. on Feb. 10 (£26,400), and 6 per 
cent. оп Aug. 6 (£28,800). The directors have also placed to reserve £8,000. 
These sums aggregate £80,800, leaving a balance profit of £16,040. 5e. 7d. 
to be carried forward. The increase of traffic referred to in last report 
has still further developed, both in Cape Town and Port Elizabeth, during 
the past year. After many unavoidable delays the enlargement of the 
Cape Town power station, the erection of additional engine and boilers, the 
enlargement of the car-shed for additional cars added to the rolling stock 
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in Cape Town have all approached final completion, and already some of 
the new cars are running. The extension from Port Elizabeth to Hume- 
wood has been completed and will be opened for traffic during October. 
The bill for the “ electrification " of the Sea Point railway was withdrawn 
owing to opposition of Cape Town municipality. The directors refer to 
the judgment of the Privy Council on the appeal from the judgment of 
the Supreme Court in Cape Town, in the action brought against the com- 
pany by the Eastern Telegraph Co. in which damages were claimed for 
interference with that company's cable service by the working of the tram- 
ways. The decision may be regarded as of the greatest importance as 
being likely to form a precedent for tbe settlement of future litigation of 
an analogous character. The extension to the Cape Town docks has not 
yet béen put in band, owing to further disagreements which have arisen 
between Cape Town municipality and the Harbour Board. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &0. 


NEW OOMPANIBS. 

ACOUSTIC PATENTS (LTD.)—Reg. Oct. 25, capital £10,009 in £1 shares 
(being compauy limited by guarantee and having capital divided into 
вһагез), to carry on electrical, commercial, mercantile, industrial, manufac- 
turing and other operations, and to acquire and turn to account pa*enta, &c. 
Each member is liable for 1з, in event of winding up. 


EXCELSIOR FIBRE CO. (LTD.)—Reg. Oct. 21, capital £10,000 in £5 
shares, to carry on business of manufacturers of paper, fibre ‘and fibrous 
substances for belting, packing, tubes, rode, &c., or for electrical insulation 
or other purposes. Firat directora are W. Н. Baron, C. A. Greenhalgh, 
J. Hargreaves, J. J. Smithies and J. W. Sutcliffe. Reg. office: Green End 
Works, Bacup. 


HUDSON AND BOWRING (LTD.)—Reg. Oct. 24, capital £2,000 in £1 
shares, to acquire business of manufacturers of and dealers in tram way life 
guards and accessories now carried on by Hudson and Bowring, and to take 
over patent No. 2,448 (1902), known as Hudson's Improved Automatic Life 
Guard." The first directors are A. Hudson, J. Bowring, C. H. Goode, W. J. 
Randall and R. Campbell. Reg. office: 1, St. James’-square, Manchester. 


LIENS, &c., REGISTERED. 

MIDDLETON ELECTRIC TRACTION CO. (LTD.)—Trust deed, dated 
Oct. 16, 1902, to secure £50,000 debenture stock has been registered. 
Property charged : Company’ в assets, present and future. Trustees: 
Electric and General Investment Co. (Ltd. ). 


ROWLAND BARNETT & OO. (LTD.)—A debenture, dated Oct. 14, 1902, to 
secure £500 and 5 per cent. interest, charged on company’s entire under- 
. taking and property, has been registered. Holders: H. N. Middleton and 
G. Fenwick. 

ВТ. HELEN’S CABLE CO. (LTD.)—Issue on Oct. 2 of £10,000 second 
debentures (20 of £500 each), part of a series unlimited in amount. Date 
of retolution authorising issue Sept. 29, 1902. Property charged: Com- 
pany's undertaking and property, present and future, including uncalled 
capital. Holders: W. W. Pilkington (£5,000) and J. Beecham (£5,000). 
No trust deed. Total amount previously issued of same series, £124, 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER OO. (LTD. — 
Trust deed, dated Jan. 28, 1901, securing £750,000 debenture stock created 
by resolution dated Nov. 50, 1900, has been registered. The deed specifi- 
cally charges the company’s shares in the South Lancashire Tramways Co. 
and in the Lancashire Light Railways Co. (Ltd.), also (as floating security) 
the other assets of the company, present and future, including uncalled 
capital. The company also covenants to assure to the trustees and charges 
any after - acquired lands or hereditaments. Trustees: 
and W. S. Barrett, J.P. 


UNITED KINGDOM TRAMWAY, LIGHT RAILWAY AND ELECTRICAL 
SYNDICATE (LTD.)—Mortgage dated Oct. 20, 1902, stamped to cover 
£5,800, created to secure liabilities now or hereafter incurred by mort- 
gagees, including £500 advanced, has been registered. Property charged : 
4з. 6d. per share uncalled on 6, 630 shares, and all Parliamentary deposita, 
moneys, rights and general property, except uncalled capital and chattels 
within meaning of Bills of Sale Acts (1878 and 1882»  Mortgagees: 
Major H. Tulloch and J. Parnell. 

WESTERN ELECTRIC RAILWAYS DEVELOPMENT CO. (LTD.)—Issue on 
Oct. 20 of £10,000 debentures (100 of £100 each), part of series created on 
the same date to secure £100,000. Property charged: The company's 
entire undertaking and property, present and future, including uncalled 
capital. No trust deed. 


Sir W. B. Forwood 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since Oct, 2, 1902). Price of silver 
23y'sd. per oz. (Oct. 30). Console (22 per cent.) 921—935 for money, 
921 —935 for account; 24 per cent. 95 —954 (Oct. 30). Consols Pay Day, 
Nov. 5 ; Stocks and Sharee ( Continuation Days, Nov. 11 and 24; Ticket 
Daye, Nov. 12 and 25; Pay Day, Nov. 15; Mining Share Carry-over Days, 
Nov. 10 and 24. 


BURMAH ELECTRIO TRAMWAYS AND LIGHTING CO. (LTD.)— This 
company has during next week invited applications for 19,500 £5 6 per 
cent. cumulative preference shares at par, 


CALLENDER’S CABLE AND CONSTRUCTION OO. (LTD.) —The directors 
have resolved to pay an interim ordinary dividend of 53. per share. 


CASTNER-KELLNER ALKALI СО. (LTD.)—The directors have declared 
an interim dividend at the rate of 6 per cent. per annum for the six 
months euded Sept. 30. 


TIN ELECTRO-SMELTING (ZINNOXYD) CO. (LTD.)—-At the meeting on 
Wednesday the chairman (Мг. E. Leclerc) said the business of the company 
was progressing, and the balance-sheet to Oct. 5 showed & profit equal to 
12 per cent. It was proposed to distribute an interim dividend of 7s. per 
share. The development of their industry was continuing, and new 
markets had been opened up. 


STOCK EXCHANGE NOTICES.—The Stock Ezchange Committee have 
ordered £120,000 5 per cent. first mo debenture stock of the 
Colombo Electric Tramways and Lighting Co. (Ltd.) to be quoted. The 
Stock Exchange Committee has also been requested to appoint a special 
settling-day in and to grant a quotation to 514,016 £1 fully-paid 5 per 
cent. cumulative preferred and 314,016 deferred ordinary shares of the 
Metropolitan Electric Tramways (Ltd.. x 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— Week | | Ine. | AGGREGATE. 
ended or Dec. Inc. or 
| (a) 1 = Dec. (a) 
2e lat £ 
Aberdeen Corporation...| Oct. 18 | 925'+ 239 20 22255 + 5,378 
Ayr Corporation ...... e| „ 29 194 + 42 235! 8,459 
Birmingham Tramways. „ 25 5,194 + 446 16 80883 + 3,031 
*Blackburn C tion. „ 24 782|+ 48 31 25,851 + 3,607 
Blackpool Corporation.. ., 25 402+ 39 30 35, 173 + 89 
Blackpool and Fleetwood „ 25 266 + 21 17 19, 127 - 286 
Bolton Corporation ...... „ 26: 1,640 + 220 30 49, 257 + 3,167 
Bournemouth orp aen „ 25 325 .. | АР 
Bradford Corporation .. „ 26 3, 208 +2118 30 102,025 + 69,518 
Brighton Corporation .. 26 818 | 48 | 36,616 "T 
Brisbane Tramways...... Sept. 10 2,304 + 347 11 26,207 + 5,725 
Bristol Trams & Carriage Oct. 24 4,465 + 569 22 | 80,079 7 14, 295 
Buenos Ayres & Belgrano Sept.28 | 2,851 + 5 13 | 36,942 + 1,078 
Burnley Corporation . Осі. 25 688 + 590 4 2,851 + 2,419 
Calcutta Tramways Со..| „ 25 20 18 +В4,074 17 8455,77 + 896,775 
Cardiff Corporation .. .. „ 18 1,552. ... 29 41,351 
Carlisle Tramways Co. . ,, 25 174 + 26 143 7,704 + 557 
Central London Railway » 25 | 7,243 + 630 17 109, 910 + 9,536 
Chatham & Dist. Lt. Ry&| „ 28 507 is T8. 9,947 P 
City & South London Ry. „ 26 | 5,757 +1,574 17 | 49,657 417,102 
Cork Elec. Tramways Co.“ „ 23 755 |+ 290 842 25,587 + 5,418 
Devonport & Dist. Trams „„ 17 450 |+ 170 414 18, 110 ' + 1,062 
Doncaster Corporation | vos ies AE 
Dover Corporation ...... » 2) 200 | — à 30 7,344 — 22l 
Dublin & Lucan таа „ 96, 1084 18 17 2221+ 31 
Dublin Southern Dist. . . „ 24 751 - 5 117 |18, 530 115021 
Dublin United ............ „ 24 | 3,655 |+ 224 117 66,824 d 
Dudley—Stourbridge... „ 17 764|+ 46 414 31,564 |+ 5,881 
"Dundee Corporation.. , 22 755 |+ 139 820 16,629 «i 
East Ham Council.. , 25 480/+ 151 18 9,510 + 1,727 
Gateshead & Dist. Trams „ 17 874 + 272 414 51,271 + 5,825 
Glasgow Corporation. „ 25 12,544 — 5535 21 516, 659 9,752 
Gravesend——Northfleet „ 17 210 11 2413 | 
Greenock & Рогі Glasgow) „ 17 507 ＋ 150 414 21,167 +12, 667 
Hartlepool Tramways..| „ 17  200|- 12 41j 10,756 + 1,108 
Hull Corporation. .... „ 25 1,728 122 30 53,974 .+ 2,256 
Isle of Thanet Co. .....| „ 25 408. 17 | 21,117 719,019 
Kidderminster & Dist....| , 17 117|- 2 414 5,285 |+ 29 
Leeds Corporation ...... „ 25 4910 + 884) 50 160, 427 +26,600 
*Liverpool Corporation... „ 18 9,978 + 605, 42 410,069 1+ 51,761 
Liverpool Overhead Rly. „ 26 1,541 + 97 117 26,841 — 1,049 
Manchester Corporation| „ 25 | 5,339 7,162 71 293, 641 кү 
Merthyr...—. —.—.—.—..| „ 17 190|- 55 414 8,460 — 1,569 
Middleton. . . » 17 247 293 9,107) ... 
Newcastle-on-Tyne Corp! „ 25 5,030 e 
Oldham, Ashton & Hyde „ 17 563 n 49 414 22,282 + 1,165 
Perth (У. A.) Elec. Trams „„ 24 968+ 81942 44, A05 1 7,320 
Poole & Dist. . . . „ 17 247 7413 10,989 — 131 
* Portsmouth ором „ 25 1,379|+ 565 T 
Pot teries . . .. „ 17 | 1,707 |+ 279 411 61, 745 |+ 2,994 
Rothesay p „ 17 61|+ 24| 84 1,596 '+ 505 
Ralford Corporation „ 27 | 2,821 |+1,072| 30 80,987 € 
*Sheffleld Corporation. „ 26 | 4,166/+ 555) 17 72,453 + 13,548 
Southampton Corp. ...... „ 28 91|+ 72 m 
Southend Corporation.. „ 22 201'+ 24 29 9, 191 T. 
*Southport Tramways . „ 17 254 + 78| 414| 10,919 + 3,833 
*S. Staffordshire Trams... „ 17 705 — 81| 414 51, ,807 — 885 
Sunderland Corporation. „ 26 1,056|+ 47| 50 36, 567 + 2,653 
Swansea Trams. . , 17 472 7 10 414 19,913 i+ 1,272 
Taunton Trams. „ 17 56|- 19 414| 2,777 - 301 
Tynemouth & Dist, „..| „ 17 280|+ 92) 414 12,702 + 1,675 
Wenton-euper-Mare ide б 5; 62 ee 5,941 | га 
an Corporation. то 
Welvechan ton District „ 17 311|4 188 uy 8,551 + 5,561 
| 


are with the corresponding 
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ELECTRICAL COMPANIES’ SHARE LIST, 


AMOUNT Previous Price БАТИ PER BUSINESS рони 
— op — НАМЕ, Wzzx'sPRicm, | Wednesday, Oxmr. DIVIDEND ров. DURING WEEK 
SHARE. | DEND. Ост. 22. Oct 29. TIE). ENDING Ост. 29, 
ELECTRICITY SUPPLY. £ s. d. Highest | Lowest 
100,000 1 = | Bi"ekh'th& Grnw’ch D’st’ot Biec..1.Urd.(fal’y pd.) 4 8 à e — 

4100,00 Stock 4 Do. eee, Deb. Stock Prv. Certs, (red. & eas. 05 18 105 lis 48 6 ri a m" 
7,50» 10 1 Bournemouth and Poole Elec. Suppl 124 15 ‘$$ 18) 5 3 8 е9 — y 
7,500 19 4/6 per Cont. Cumulative Pref. 3 ces 94 — 104 % — 104 4 5 9 ни eae as 

670,000 Stock OX Cent. Debenture Stock (red.) . 13, 146 les 16 46 4 — к, 

20,000 b + Kensington Е — e beg des de 10 164 104 10 3 14 5 Ss IC$ 1'8 

20,000 |. 5 8/6 88 1 103 101 103 8 5 1 | Marchand September — А 
8,000 Ы 8/6 сыста AE Sr (1 to 30,000) .. ый 74 8% 7 8 816 0 xs 8 " 
1^,000 5 ove (30,001 to 40,°00) .. 8 7 8 . а 74 э 
£250,000| Stock 496 Central Electric Supply Co, 4% Guar, Deb, Stock..| 106 10) 106 109 874 2 Б ts E 

20:000 - 4/0 Charing Cross & Strand Elec, Sup. (L to 50,000) : ө! : : 6 5 8 | February and August Mà 

eee ‚0 "к 7% „„ soere: eee Е - 

о E IE S den = 8 e 4 s [sue „ ғ) 

5 — Do. ity U ing 44% um. "Pret... e io i» 

Еїоодюо | Broce | 4% Do. Sii лдар ii% 0 105 107 100 107 314 9 x. | - 

44,436 5 1/6 Chelsea Elec.Supply Ord. (Nos. 1-14,000&90,501- 60, 986) 54 6 fà 8 Oe DN C. eee ә "s 

£150,006 босу ux Do, per Oent. Debenture Stock (rod. lY o: 109 112 109 112 4 0 6 June and December... — + 

70,595 10 10/0 MA, 1, Electrio Lighting Ord. .............„...| 10 11 10 1! 41011 | February and August 10j vee 
10,000 10 6/0 he 6 per Cent. Cumulative Prei. . 13 4 18h 14} 4 2 9 | January and July — see 
£100,000 | Stock 5% |* Do. 8 per Cent. Debenture Stock (red.) .. | 1:3 P 123 128 318 4 | June and туб чери ae 

680,000 Stock 4x Do, 43% 2nd Deb. Stock Certe. (all pd.) .... 1(4 107 104 17 453 % 10€3 108 

£9,000 10 4/0 | Oounty of London and Brush Prov. Ordinary 8i 9$ 8h 443 8 T 
3 ,000 10 6/0 Do. 868 рег Cent. Cumulative Preference ..... 14 19% Dj 12 416 0 | Marchand. September 12 А 
сү aoa : Ux Do, bob. Stock (all pd.) (red.) IE» E но ч, : о 5 - a 1 3 
Folkestone Electricity Supply Co. es - 65, 
£50,000| Stock " Do, 43 let Debenture Stock ( (red.)... .... 102 105 102 105 - 20 * um 
11,000 Я 36 Hove Blectrio L ng Ordinary. . . 7 t 7 8 5 0 0 | a Ж 2a 
21,000 5 5/0 | Kensington an nighebrid Ordinary ш... 10 11 10 11 41011 | ә — á 
10,000 5 6 Do. € 1— Ist Pre P 63 63 4 811 | January and July ма e 
£90,000 | Stock á Do. 4% Deb, Stock (red.). F Bob. Stk. ( (red.) 101 104 101 104 81811 | bos ec = 
$115,000 | Stock 4X | Kenstn.& Kngtbg.Co. & Nn Hill Oo. e t. St u.) 47 1 107 Os 107 814 9 z - 
#111 000 E — London Blectric Supply Ordinary ..sseccseree «+> 14 2} 11 2} T en ц? — 
19,500 $ 2/6 Do. 6 per Cent. Preference u.s «u.s Е OPE 6071 Ж | 50€ SI — 
£260,000 | Steck 4z 4 per Cent. Ist Mo Debentures . 16 99 96 99 4 12 | Мат, June. Верь, Dec. 97 
170,000 10 1/0 "e Elec. Bupply Ord. (1 1 to 85,000) .. l5} — 164 # le 4 410 | April and October...... 16 * 
£220,000 | Stock per Cent. Bob. Stock First Mo 110 116 по 115 3 15 11 June and December * е 
£552,000 | Stock 55 Gent. Mort. Deb. Btook (га d). (9 12 99 102 8 9 2 5 i 2 
10,859 а | Notting Hil ectric Ordinare x 13, 44 13, 14$ Е И С, send — 
£50,009 100 4% Do. 4 per Cent. 1st Mert. Dabs. .................. 1^1 101 101 10 317 1 - ace 
iz,194 ‚ ` 2/6 | Oxford Electric Ordinary .. 3 6 0 б 4-8 7621: i ese — 
450,000 Stock *% Do. 4% Debenture Stock . eiie» |. 002, 10 98 101 319 7 | e 25 az 
300,000 1 foe Band Electric .. 14 1 14 i? ve eee ы — 
£135,000 | Stock vor Plate Elect. Lt. & Traction БУ ist Mor.Deb. .. к Мы, кыр 70 15 ри January and July ..... x. ote 

#100100 100 4X |*Royal Electric Oo. of Montreal 44% lst Mrt. Dbe 161 108 101 108 4 7 5 | April and October...... she - 

20:000 - — Bt. Dor "7 por Om Pall Mall [Май Bleotrio Os Ordinary .. 15 A 161 P. ‘ 13 7 | February and August 158 a: 

"өллө seoor ssa o эзе 8 " " ... *. 

180, % Stock | 84% per —— Stock (red.) . f8 101 98 101 897 КЕ 

13,000 6 — reta — Supply RAR 11 % 11 s ia se Sr 
410000) Btock | dx |. De.  4zDebentures ee Оп пагу. . 80. 90 80 00 «4 8n = 6 

65,000 £ Routh London Electric Вар 7 ы a ng 21 B} 8 218 

30,000 Б 18 Urban Electric Supply Ord. (£4 paid) 33 i 3 44 А 475 314 

30,000 5 1/8 Do. 5% Cum. Pref. (£4 paid) .. EE n 35 44 3 4$ | 8 CA 

110;000 * 56 Westminster Blentris Sapp) Ordinary ' „ 116 124 4 8 9 | March and September 12$ qa 

28,141 5 1/8 5 per Cent. Cum. Pre. . „ 6 е4 6 6$ 8 16 11 | » 62 i 

TELEGRAPHS. 

467,100 108 4X "African Direct Telegraph 4% Mort. Deb. (red... 98 102 98 102 8 18 6 | January and July ..... ove — 

25,000 10 on Amazon sespe botos „„ brooo poom Ä m oo oo эз 34 44 34 44 90 June aad Decem — oo 
£119,700 100 eee Do, Брег t. Debentures "999 Фф» Cer T. Oe. He tns 70 80 70 80 өгө oo ... see 

2758, 840 Stock 15/0 n SESS Pest? SOROS (0499. OO, BET (OT OR: Oe. Ge tee w 48 51 5) 53 5 10 3 Feb,, May, Aug., Nov. 2 eee 

£8,105,580 | Btock | 30/0 CCF 92 — 94 94 — €6 5 19 10 * ji 914 
£3,105,580 | Btock | 2/0 Do. Deferred PRESET II 75 8 „ 83 Ar 
$18,883,800; $100 | $i} | Commercial Cable Capital Воск... ... sconces. 178 its 4 5 1 |Jan., Apr., July, Oct. — 

1841.209 Buck | 4% |* ро, f per Cent. Debenture Bor 04 £6 $4 (6 43 4 | 053 A 

16,000 16 Oubs Submarine Ordinary . 5 63 55 6 613 4 | February and August ii j^ 
€,000 1o 10/0 Do. Preference 10 por Cent. | 108 14 18 14 72€ T " EE e^ 
15,000 b 2/0 | Direct Spanish Ordinary... s se Mere 24 34 2% 34 5 14 4 | April and October...... ө» e" 
6,000 5 5/0 Do, 10 per Oent. nulative Preference MR 7 7 8 6 6 10 Т ' et e 
£30,000| — 80 Do. 4i per Cont, Debentures . . . . 99% 103% | 905 108% | 4 7 8 | January and July ...... 2 
60,710 x 3 Direct United States Gable 10 1t 10 11 5 18 2 Jan., Apr., July, Oct. 104 б. 
496,300 100 4 Direct West India Oable 47 Rg. Db. (within Nos. 1 10) 103 100 108 4 71) | June and December... — — 
£4,000,000! Stock 25 — .. [to 1,200) (red.]..... 124 19) 124 199 5 7 8 | Jan, Apr., July, Oct. 1263 121 
£1,£55,565 | Btock 17/6 Do. I per Cent. Preference Stock 83 92 8! 92 318 1 " " 917 20} 
£1,584,645 | Btock 4% |* Do. брег Cent. Mort. Deb. Stock (red. Y e. | M6 10 M6 109 3 14 5 | May and November. 07 1008 
800,000 10 2/6 | Nastern Extension ....... 3 12 123 12 12} 51# 0 Jan., Apr., July, Oct. 12 12,4 

· 220,000 Stock 4 Do.  4perOent. Debenture Stock ...... x1 dop- 7-10 107 10 313 0 | February and August "i 9d 

4300,000| 100 4% |'BHaeternand S. African 47 Mort. Deb., 109. 94 102 C9 102 318 7 | February and August - 

£200,000 4 Do. 4 per Gent. Mauritius Bub. Debs.(red.)..| 101% 1047, 1019 104% 817 6 | May and November. 103 e 

150,000 10 5 Great Northern of Oo rl УЙ 28 271 ЕД 5 7 2 | January and July | Р; к 
£70,006 100 43% Halifax’ Bermuda Oable 44% .Deb.(wihnNos| 100 103 100 13 4 7 5 | June and December .. o) 
17,000 N | 37/6 . 200) (red. | 88 42 38 42 519 1 | May end November. 40 (9 
£100,000 100 6% London Platino-Brazilian 6 per Oent, Deba., 1904 101 165 101 105 514 8 | March and September. Ae >: 
£100,000 100 4% | Pacific & Euro Tol. 4% Quar. Debs. (red. 99 102 99 102 318 Б June and December.. - > 
15,609 10 „West African Telegraph Shares 5 33 ET] 8 4 ee а | 34 - 
80,008 1 ose „Wost Coast of America..... "o 9994 0099 — 99999 tores ва: еа і eve | өгө 
£150,000 | 100 4% Do. 4 per Cont. Debentures ........... «| 98 (11 08 101 3:9 7 | January and July ...... 100g "e 
85,321 10 — "Wes India and Panama ........sccc:cose.ssoon seer. э: Б } $ i 4 Мау and November c 
84,563 10 t/0 Do. 5 per Oent. Ist Prof . . . 4 5 44 5 12 0 0 " " - e 
4,669 10 e Do, 0 per Cent. 2nd Preference ..... ..... .. ses, 8 4 3 4 | ets " 
£80,000 100 НА * ро. брег Oent. Debentures .... „ 100 03 100 163 417 7 January and July — * vs 
207,930 10 , Western Telegraph (late Br xili'n Submarine) .. 111 19% 111 12; | 614 3 | Mar., June, Oct, Dec. 123 12 
£15,000 100 5% Do, 5 per Cent. Debs. (ind Series, Ic 102 10 102 145 4 15 10 | June and December... SA en 

4400,000 | Stook 4% Do. брег Cent, Deb. Stock (red.) . . 98 102 9) 172 319 3 E: Š vn 

TELEPHONES. 
44,000 £5 5/0 | Саш Telephone (fully paid) ...... sese ss erem secon s 1i 4 21 4 5 17 S | August .. - ЖА 
221.850 10/0 Consolidated Telephone Con. and Mang 10 2/0 1,0 2/0 15 0 O April and October... on tos 
72,680 1 Monte Video Telephone Ordinary i i 5 v о November . . x 
50.492 1 Do. 5 per Cent. Preference e eee eee soo 1 1 5 0 0 " бл Vi 
£1,953,333 | Stock 2 National Co. Preferred Stock „s... ру ШЕ. 95 93 95 6 510 zr 94 93 
£1,966,007 | Stock 4% Do.  Deferred Stock . bó 58 58 t5 117 А sz 574 66 
15,000 10 Do. 6 per Oent. Cumulative let Preference ' 12) 13] 121 134 1811 Februazy and August T е 
45,000 10 6/0 Do. 6 per Oent. Cumulative 2nd Preference .. 1:4 12% lg 12% i1» 0 " Т en — 
150,000 6 2/6 Do. 5 por Gent. Non-Cumulative 8га Pret. . 44 o 44 5 9 0 1 E 51 415 
E Btock X |+ Do.  Loebenturef&tock $$ per Cent. (red.) .. 96 99 96 93 310.0 June and December 97 96 
300,000 | Stook 4 Do. t per Cent. Debentare Stock (red.) .. 10? 108 162 106 815 6 | 105 12 
171,504 1 Oriental ITI Nr i 1 i 1 6 ü 0 | April and October ооо» s.. ves 
58,000 5 L 4¢ Ы 41 5 618 4 | July ы io "t 
«0,000 5 2/6 Do. 6% Oumulative Pref. ^M Aes . 5 44 4 15 8 June and December. | "s * 
2178.47 Steen öx |* ро 6 per Cent. Debenture Steck (red.) . exc Sum 105 102 105 415 8 | June and December. yen - 
FINANCIAL, INVESTMENT, &o. 
19,900 6 8/0 | Electric and General Investment 6% Cum. Fre is Б 8 Б 6 500 
132,227 10 49 | Globe Uh dn ТЕ [( 94 10 9à 10 5 5 0 Jan, арг, July, Oct. 93 
«89,041 10 8/0 Do, рег Oent. Preference ....—m ЫЙ 14 13 14 4 5 9 134 
12,832 8 2 ig RRR ДИК 994 $99 $90004000499* (209994 >+ * 64 74 74 6 6 8 [^e and October ++, C 
8,280 |4100 Cert Submarine Cables Trust . .. 110 12 110 120 5 0 0 igitized 5 | 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 
AMOUNT | LAST Previous Price RATS PER BUSINESS DONE 
—— | e НАМЕ! Wanx’s Parm, Wednesday, | Сант. DIVIDEND DU. DURING WEEK 
i DEND. YIELDED, ENDING Ост, 29. 
н á а ELECTRIC RAILWAYS, TRAMWAYS, &o. | a “ a “ 4 r 4. | Asi oi 2 — * 
o-Argentine Shares (1 to 260,007 6— | October...... ‘ 4 
£280,000 Btock E as ee f eb. 1 125 180 125 139 4 12 2 oe s ы 
$0,000 10 6/0 Barcelona Tramways агу — ————— TETTE 9 11 3 it 2 14 6 on ете aad 
10,000 10 5/0 Do. Б Cumulative Preference ‚+ eee вве o n 9 10 E 10 б 0 0 ~ es 0 
£148,100 Stock 4 d Debenture Stock (red.) setsi boe "99 res зө» 95 100 96 100 4 10 2 oo өөө oe 
15,000 10 4/0 Blackpool and Fleetwood Tramways..... e | 158 13] 12] 13} 416 4 — ove - 
75,000 B — Brisbane Rlectrie Trams, Investment Ord. ,........... d 4 8 4 - em s.e ec 
5,000 b 6 Do. 5% Cum. PUBL эло еге s**t"* Pase 6 4 5 5 0 0 ooo vv 00 
000| Stock Do. 44% Deb, Prov. Certs. . . . eee 103 106 103 106 4 5 0 E oon — 
50,000 10 Bristol Tramways and ae PE 21 20 21 814 2 | February and August -— — 
25,000 10 t Do, Oum fully pd) ............ „10 10% 10 loi 815 0 - - - 
£100,000 | Stock 4 Do. 4 per Oent. DebentureS «| 100 08 106 108 814 9j | February and August m 
10 0 British Columbia Electric Railway nren HME Ф 14 7 ^i 218 4 - " 
20,000 10 5 0 x Err 94 93 94 9 5 2 7 May and November ese sos 00 
4250, 000 40 ds Do. _ 44% 1st Mort. Debs. .... . == „н, | LOLZ 1087 101% 1032 | 4 7 6 We 103 s. 
100,000 10 1 British Electric Traction Ordinary. e 13 14 13 134 613 4 ^ 1824 18 
100,000 10 6/0 % A ME – ГВ 12] 127 414 1 | February and August 123 12% 
* — — * 5% 5 per Cent. Perpetual Debentures ......... | at a ^ ш. 818 9 э 126 
U eee Buenos Ayres K Belgrano Ordinary rr н soe soe soe LLLI 
,000 5 8/0 6% “A” oum. Pref. OCC e AU LIII = КЕГИ 5 b b Ej 5 9 1 oe Lond eee 
27,500 5 3 0 e B" COREE OEE) OOF ROE заг AALAJIIII I ZITAT 5 5 bg b y 1 ... 20 „ 
£320,000| Stock b pe Debentuüres ....4..-| 104 107 106 108 413 8 "do 107% - 
81 Btock b $T Ind Deb. St'k Prov. Certa. (all pd.)... 97 101 98 101 5 0 2 eio — ee 
70,000 10 6/0 — Tramways eee Мнн ВЕЙ 505 вав вне cee eee re SPF ORE ве 6 7 | 7 74 4 0 0 Lond 71 son 
82,968 b LE Do. (£2, 108. pa ich nnr oon эзе eee б! 4} 4 4 4 "69 ... да лу 
£850,000 100 4i Do. lst Deb, Stock (Red) SOR Fe вое Oe IE 11 ) 100 109 4 3 2 eee 1034 107 
480,000 1 1/ Cape Electric Tramways Shares . . . . 2% 7 và 614 9 ex i5 — 
£1,8€0,014 | Stock 4 Central London e. us 111 812 1 June and December. 1003 108 
94, Btock 4 Do. 4% Preferred Steck . eret sess 167 110 107 110 818 3 з -- a 
£494 ,998 Stock 4 Do. Deferred Stock DIR III Aid COO POT вв: ве. 108 111 103 11t 8 12 1 oo 108 108] 
1 100 E Do. 4% Deb. 20097 ee 118 115 118 87 8 ** 117 а 
60,000 5 of Birmingham Trams, Оо, 5% Cum. Pref... 41 6i 43 6i 416 3 - - - 
£800,000 100 4 . 496 1st Mort. Debs. oe Fee теб OOF езе зт Cee eee lj 100 108 190 103 8 17 10 oe “ee eee 
£1,830,000 8 and South London Railway Ооп. Ordinary... 7! 73 72 74 3 11 10 | February and August 74 73 
87,500 10 1 (Мол. 22,50 to 60,002) ‚өөө, | LIII LIII [II] i: ove LLLI 
150,000 | воск | eX | Der fos Gen Parpetaal Pierer QU). 1m "im j ns" im | gue = [oz 
t. ne | ] Зе, * 
4200, 000 Stock Ex E un oe eon! INE ИЙ 126 125 817 6 Р Л x 
£150,000 | Stock 5% Do. 0907) а нені RENS 7 122 126 319 7 ie 126 125 
пал = b. Do. EN per Cent. P E vm rrr n m 118 us us $ à І May and November ... - - 
90, Dublin U ramways (1 А афсо 4 ane ж - 
$9,987 10 6/0 Do, 6 Cent. SC P 141 15 817 6 ка - - 
100 % Do. 3% per Cent, Mort. Debs. (red. Newsom — : DD 93 95 $8 811 5 Me eoe e 
80,000 5 0 Weste Lgt. & Traction of Australia 6% Cum 8j 41 3$ 44 613 4 o» - - 
£75,000 | Stock 5 Do. брег Cent. Debenture Stock (red. ) эз! 99 102 99 101 418 0 vit eet eo 
78,000 10 0 | Great Northern and City Railwy Pref, Ord, (495) .. 74 84 7 8 810 7 — iso - 
20,000 10 8 Im ial Tramways Preference... — ITSELLE ETTETTETT 23 24 23 24 2 17 2 March and September oer 0 
UICE: | Do. б por EIE EE EM MERE е " - 
,000 | Stock t Oent. ]^ 1% 110 112 4 0 5 | January and July...) se a 
0 5 2/6 sla ct of Thame Elec. Trams or ena Es Light'g "596 Pref. . 4l 42 4 Б 5 0 0 55 - — 
© Stock 22 Do. 4 per aar see e Stock | 99 ` y^ Mi 9) : l : d UR é хо - 
10 1 Liverpoo! Over. way — MH 4:5 5l. 41% 5 19 1 February and Augus өөө - 
10,000 10 15 Do. 2 —— Oent. Preference [IIILAALLI Cee Cee FEE +. 10 104 19 104 4 15 3 p eee "- 
$135,000 4 Do. 4 per Оеп. Debenture .. 99 1л 99 101 3 19 8 | January and July m Е: 
51,501 10 5/0 | London United — 5% Cum. Pref, (£10 paid) ~. 11 12 16 12 43 4 a 11H 1 
80,999 10 2/8 Do.  (£7.108, paid) T: 81 1 . — E s 
£655,341 | Stock YA Do, 4% 1st Mortgage Debenture Stock... . . 107 109 106 108 8 18 11 — 107 106} 
£169,659 | Stock 18/0 Do. Prov. Certs, (275 paid)... .. .... BL 83 81 83 ed vee — on 
$6,500,006 | $1,000 6 Milwaukee Elec, Rall. &Lt.Co.6%30yrCn.Mrt.Bonds.| 112 117 19 117 457 e - - 
860,000 100 Montreal Btr't R’lw’ ӨК 5 Mors. Dobe (1808) „| 104 106 ic4 106 414 8 ove EN em 
4140,000 100 Bterling A Do bentures (102) . 108 11) 18 117 £*-8 ed P em 
24,000 5 New General — за —— —-— 2 3 2 8 6 13 4 inb i» — 
60,000 5 6/0 Do. 6 per Oent. Oumuls ve LIITIII 8 4 8 4 7 10 0 Мау ооа вве ооо ове POE REE OOO ees [Il] oo 
£181,800 100 596 Do. Mort. Debs. ( * 221620 93 f8 93 98 6 2 0 oon .. * 
£150,000 | Stock 57, Робен Blairs Fr Ltd, 186 Mrb, Deb, Stk.. 101 10; M1 105 416 5 ee 1022 ee 
13,834 10 8/0 Potte ПРОСТИТЕ 84 94 84 9j 448 — eee e 
10 5/0 De, ates 10 11 10 11 41011 | February and August к. - 
4220,000 «x si per Opni ТІП 108 111 108 111 n 1 10 oo ee ooo 
260,000 1 aes South tm Lan рне Traction & Power Ord... » - es “ ev - 
50,000 1 e Do. paid s.s ese t FOR өөө эфа vn Ж see eee [ҮТ — 
$00,000| Stock — Do. 4X Debenture Stock (80% paid) ..es.ssssss. — — January and 7 aA E 
£&540,800| Stock 8% Waterloo and City Ordinate. 90 94 91 91 8 311 | June and Decem En - 
ELECTRIC MANUFACTURING Aa. | 
70,000 1 64. | Alliance Electrical Co. 5% Cum, Pret. cere - i B 618 4 dé ees - 
125,000 1 *. Aron Electrici Meter Ordinary ЕТЕТ va ўа ve U oo oo ore өзө 
125,000 1 А-а Do, mulative p— S 2 4 { 12 0 0 nea gni oen - 
100,000 5 British ted Wire кырыы E IR Bk 7 8 6 9 1 |July and February . n e 
100,000 5 8/0 Ро. e Cont. Preference . „еннен ноне be 6 & 6 5 0 U | January and July... P — 
£260,000} Stock | 47 Do, 405 1st Mort. Deb. Red. eee ] 103 106 103 106 4 411 Ys | 1% 1041 
200,000 һ %% | British Westinghouse 6% Preference.. mo Miu 6 6+ 6 6 4 19 0 е е - 
aon Stock 14,0 Do. 4 percent. Mortgage Deb. Stock M иӊ о. 16 n do ct иц, - 
. 2 1 Brush Electrical En noerin ТЛ ГЛ ТТЕ 1 оз O98 000000260 006 006 90€ 1 ecc 
150,006 1 - Do. брег jen Pref, Non-Dum. ees ev 1 14 1 14 e 2 September ess ә 
125, Btock Do. per Oent. Perpetual let Deb. Stoch. 100 103 100 108 477 i Tuy. en - 
£125,000 | Stock Do. ual 2nd Debenture Wen. venden: 04 93 94 93 4 10 11 jd I aly ...... "i: - 
85,000 5 б Oallender’s Oable Construction Ord. .................. 154 16h 15à 16 4 1011 | m = 
, H 2/6 Do. Б per Cent, Cumulative Profs к $$ 6 1 — 6 4 00 H — 
, Btock 4 Do. pw Oent. let Mortgage Т Nea 109 118 103 118 819 8 November and May ... oe e 
450,000 1 Ne Oaetner-Keliner Alkali Oo. (fully paid). . 3 1 i 1 6 00 i^ a et 
£250,000| Btock Do, 447 First Мең. г b. (red.). аа С АЙЫК MÀ 94 92 411 2 i ee " 
60,000 1 714. Ohsdburn's p Telegra 6 rete cer eee і 1 i 1 g 2 0 March $999 эз Coe 99998 *** eee „+ м 
85,000 5 Lot | Orompten and Оо. (Nos. ЫЫ) е OR 2$ — 34 | 611 2 |JanuaryandJuly....| — 2i) — 
£100,000 100 5% |+ Do. брег Cent. First Mortgage Deb. (red. ) „| 101% 106% 101% 106% 4 14 4 " " - et 
99,261 5 | Edison & Swan United (“A Shares) (43 paid) s А E { - 4 February and August = — 
17,139 b ... ро. 85 paid). ГТГ 56 „ „ „ „ „„ 1$ 24 1 24 э» n n 90 me 
#344,( 23 4% Do. per Oent. M Deb.Btock(red.) 74 78 74 78 5 2 7 | June and December... >. — 
£100,000| Stock 5% ро, б рег Cent. Second Debenture Stock.. 77 81 77 82 8. 1-1] ie 7) 75 
50,000 b 4/6 eae? Electricity Oorpo ration Ord... 219 6} 61 6 tà 5 7 8 Half-yearly one 008 вое өөө өзө see „ 
32,000 b 8/0 Do. Cumulative Preference .................. 6 6t 6 65 412 4 ids 6.5 64 
£140,000 Stock $$ Do. per Cent. First Mort. Deb. (еб, Уі. 200° 210 107 110 à 31 E 108 108; 
112,100 2 e n 14 2 1% 2 6 0 0 | January and July 1 its 
31,890 2 Do. А рег Cant. Cumulative 23 23 2t 23 5 1 10 July 200 Fe I AA eve өз» 
£182,500 | Btock 4x Do. Oent. Ist Mortgage Deb. (red.) ... 8 99 102 99 102 3 19 1 | January and July . ө — 
122,985 1 one Electrolytic Alkali Ordinary .. 3 i 1 i i bus on 1 oo 
50 000 1 — ро. 1 per Cent. Cumulative Preference . i li 14 — - А ө 
25,000 10 5/0 General ШЕЕ (1900) Lud, 695 Cum. ee өгө бабы 10 104 10 104 415 8 - ees - 
£200,000| Stock 496 Do. lst Morten Debentures .............. 93 102 99 162 8 18 11 een ve oe 
35, 5 6/0 | Henley’s уйы, hWorksOrdinary . . . 10 17 16 17 414 2 | February and August * ө 
85,000 5 3/3 Do. per і. Preference ... 54 51 53 53 8 18 8 " "n vee eee 
848,050 | Stock 44% Do, 44 per Cent. Mortgage Deb. Stock (red.] .. ».| 109 113 109 113 819 8 " " Ж - 
50,000 10 5/0 | India Bubber, Gutta Percha, &0,, Works 20) 214% 20h 214 418 0 21] — 
300,000 100 4% Do. 4 per Cert. 1st Mortgage Deb. = R mnl 753. 108 99 102 818 2 | March and September ха e 
39,506 10 "st Mather and Platt 6 per Cent. Cum Pref. N 114 12 114 12 FT March and ер n oe 
7,600 10 10% | rarker (Thomas) Limited Urdinary ..,„,......... — 144 154 144 154 6 9 0 | July «e — 
37,550 12 19/0 Telegraph Construction and Maintnos . . 87 40 37 40 5 19 11 | March and July ...... 89} 558$ 
$150,00c 100 4% 4 per Cent. Debenture Bonds, 1800 .. 102 105 102 105 816 2 | January and July .... гө — 
66, . 10% wis апа Robinson — 8 93 9 71 5 5 4 | April and October .... " — 
66,666 5 6% Do, 6 per Cent. Oumulative Pref... | 6h 7 63 1 2 6 “ 
£185,000 | Stock 8 Do, ; per Cent. Ist Mort. Deb, ,4....| 102 105 102 105 May and Nove 
n calculating the yield on this ‚ Allowance has been made for accrued interest, but not en redemp 45 О 8 e 
t The Loudon . Exchange Committee have refused (о quote these. 1280 b 
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Tux completion of the Pacific cable last Friday is an event 
in the telegraphic world, and has an engineering as well as a 
political significance. In order that the cable should land 
only on British territory, one of the sections—from Vancouver 
to Fanning Island—had to be given a length of 8,458 nauts, 
which is considerably greater than any other section of cable 
yet laid. Hitherto, the longest has been from Brest to Cape 
Cod, 8,174 nauts. From our article in this issue it is seen 
that the conductor of the Vancouver-Fanning Island cable 
weighs 6001, per naut and the gutta-percha 840lb. per naut. 
It is interesting to compare this with the corresponding 
weights—6611b. and 400lb.—of the Brest-Cape Cod cable, 
and also with the weights of the Anglo-American Company’s 
1894 cable. The latter cable also is heavier than this section of 
the new Pacific cable, although its length ig only 1,845 nauts, 
its copper and gutta percha weighing 600lb. and 400lb. per 
naut respectively. Precise figures as to the speeds obtained 
on the Pacific cable are not available at present. Australia 
is now well provided with telegraphic connecting links, as, in 


addition to the new Pacific cable, she has three lines to 


England over the cables of the Eastern and Eastern Exten- 
sion Telegraph Companies, including the ** All-British route 
via the Cape, which was completed this year. 


Тне Engineering Standards Committee has undertaken | 
a work, which although it has obtained little publicity up to 
the present, gives every appearance of becoming a very 
important movement, and certainly deserves the attention of 
every member of the engineering profession. It originated 
from в suggestion made by the Council of the Institution of 
Civil Engineers, to the effect that a greater degree of stan- 


| dardisation is required in engineering industries, and a 


Committee was formed to investigate the matter. It was 
found, however, that one Committee alone could not deal 
comprehensively with the whole subject, and it has since been 
decided to appoint others consisting of men who make a 
special study of the branch upon which their Committee has 
been instructed to work. The following form the Committee 


on electrical plant: 


Sir WILLIAM PREECE, K.C.B. (chairman), Mr. J. Gavey (representing. 
the Post Office), Col. Ногрен and Capt. A. Н. DUMARESQ (representing | 
the War Office), Com. G. І. ScLATER, R.N., and Mr. L. J. STEBLE 
(representing the Admiralty), Mr. A. P. TROTTER (representing the Board 


of Trade) Col R. E. Crompron, C.B., Messrs. PHILIP Dawson, S. Z. DE 


FzRRANTI, RoBERT KAYE Gray, MARE Ковіхѕох, R. Percy SELLON, 
ALEXANDER SIEMENS, JAMES SWINBURNE and C. H. WorDINGHAM. 
Mr. Lesu H. Roszrrson is secretary to the Committees. It 
will be observed that there are no less than six Government 
officials on the Electrical Committee, and it is gratifying to 
learn that the Government has appointed altogether 14 ` 
officials to the various Committees. Many eminent members 
of ihe electrical profession will give evidence, among them 
being Dr. Guazesroox, Mr. Morpey, Mr. STANLEY (of 
America), Mr. SDI Dossos, Mr. Sparks and Mr. EBORALL, 
and it is to be hoped that, with their aid, the question of 
standardisation will be thoroughly thrashed out. 
CR | 

Ix May last a deputation from the chief committee had а 
most encouraging interview with Mr. BaLroum, when the 
right hon. gentleman promised to bring the matter before his 
colleagues in the Cabinet and to do his utmost with a view to 
its welfare. The evidence on standardisation of electrical plant 
will be taken under the following heads :— 

(A) Physical Standards, (B) Mechanical Standards, (C) Telegraph and 
Telephones, (D) ‘Power : (1) Generation and Transformation, (2) Trans- 
mission and Distribution, (5) Utilisation : (а) Light, (b) Traction, (c) Power, 


(d) Heat and Electrochemies. 
It is expected that many minor details found in specifications 


will be definitely settled once and for all by these Committees, 
and, as а result, an enormous amount of unimportant work 
which now has to be performed by consulting engineers will 
be eliminated. In addition to this it is hoped that manufac- 
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turers will accept any schedules that may be drawn out, and 
stock the articles mentioned therein. It will then be possible, 
by specifying any dimensions contained in the schedule, to 
ensure immediate delivery, thus avoiding the delay frequently 
occasioned by having to wait until an article of unusual 
dimensions has been manufactured. Whether these and other 
beneficial results will follow the Committees’ deliberations 
remains to be seen, but, at any rate, the names of those form- 
ing the Committee and of the witnesses to be examined are 
sufficient proof that no effort will be spared to bring the 


matter to a successful issue. 
— 


Tue joint report of the Parliamentary, Housing, Highways 
and Finance Committee of the London County Council on the 
* tube question, discussed at the Council meeting on Tues- 
day, is of a peculiar nature. As might have been expected, 
the Committee cannot see its way to survey routes and prepare 
the requisite drawings and а book of reference in time to 
give the necessary notices this month and deposit the Bill for 
the next Parliamentary session. The necessity of complying 
accurately with Parliamentary Standing Orders was well demon- 
strated by the failure of the London-Brighton Railway Bill last 
session. The Committee suggests, therefore, that Parliament 
should not consider any more tube Bills next year. It has 
not, of course, the effrontery to allege, as the reason for the 
desired delay, its inability to be ready with a Bill of 
its own, but it proposes that London should wait for more 
underground railways until another Parliamentary inquiry 
has been held on the general question. The matters which it 
guggests for consideration at this inquiry, however, were prac- 
tically all dealt with by the Joint Select Committee of 1901. 


EES 


Мв. Hawxsuaw s presidential address to the Institution of 
Civil Engineers on Tuesday did not contain much that is of 
extreme interest to electrical engineers; in fact, the greater 
part of it was taken up with statistics and other information 
relating to the timber industry. There was one portion of 
his address, however, of more than ordinary interest to mem- 
bers of the electrical profession—namely, that referring to the 
relations at present existing between electricity and wate' 
power. Mr. HawxsHaw laid stress on the large amount of 
energy from falling water that is being wasted annually, and 
in this he is supported by Sir Үплллм Preece, who, when 
lecturing at Liverpool a few days ago, made a strong appeal 
for water power utilisation in North Wales. Unfortunately, 
Great Britain is not so well favoured regarding the possibilities 
of obtaining energy by this method as are Continental coun- 
tries and America, but, even so, there is no reason why the 
fullest advantage should not be taken of what we do possess. 


A Drvisionax Court decision last week on the subject of penny- 
in-the-slot gas meters may be taken to apply equally to elec- 
tricity meters on the prepayment system, and we recommend 
supply station engineers to peruse the report of this case in 
our Legal columns this week. Briefly, the decision lays down 
that, unless there is a contract to the contrary, the consumer 
їз not to be held responsible for the safety of the money 
colleoted in the meter, He is, to use a legal term, a '' gratui- 
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tous bailee," and so long as he deals fairly and squarely with 
his automatic distributor of electrical energy, he cannot be 
held liable for losses or thefts if he himself is not personally 
guilty or shows contributory negligence. Contracts making 
the consumer responsible for the safety of the money collected 
in his meter are quite legal, ‘however, and we should advise 
supply station engineers to embody а clause in their pre- 
payment meter agreements to this effect. 


Tue Tunbridge Wells municipal telephone system has now 
been in operation a little over a year, and already a serious 
proposal to sell the undertaking to the National Telephone Co. 
is before the Council. This is not a mere motion brought for- 
ward by the “ opposition " to embarrass the Council, but the 
result of an honest and painstaking investigation into the sub- 
ject made by the town clerk and one of the most respected of the 
Tunbridge Wells aldermen. We have consistently expressed 
the opinion that, whatever the merits and demerits of muni- 
cipally-controlled telephone service, competitive telephony 
cannot exist. Telephony carried on as a competitive trade 
by rival services in the same district must be wasteful, and 
experience shows that its ultimate result is usually the 
amalgamation in some form or other of the two undertakings. 


— — a De cati ncm cr 


Personal.—Mr. J. Denham, electrical engineer to the Cape 
Government Railways, has been appointed to act as the expert 
adviser to the Treasury on electrical matters, also to act as an 
5 under the Electric Lighting and Power Act at the 

ape. 

Low Temperature Research.—A monthly meeting of mem- 
bers of the Royal Institution was held on the 8rd inst., when 
the special thanks of the members were returned to Sir Andrew 
Noble, Bart., K.C.B., F.R.S. for his donation of £150, and 


‘to Dr. Ludwig Mond, F.R.S. for his donation of £200, to 


the fund for the promotion of experimental research at low 
temperatures. 

Glasgow Local Section of the Institution of Electrical 
Engineers.—Mr. H. A. Mavor, who is chairman of the Glasgow 
Local Section for the coming session, will deliver his presi- 
dential address on Tuesday next. This address will deal with 
dynamo construction, and will be practically a continuation of 
the Paper he read at the International Engineering Congress 
last year. Discussion upon the Address will be invited. 


A Tramway Manager's Qualifications.—The manager of а 
certain tramway, whose patience had been strained beyond the 
elastic limit, recently delivered himself of the following :— 
“ То manage а tramway one requires the meekness of Moses, 
the craft of Jacob, the wisdom of Solomon, the patience of 
Job, the eloquence of Paul and the courage of Peter; more 
than that, the power to work miracles in a snowstorm, or 
make special preparations for an extraordinary football match.” 


Marylebone Arbitration.— The proceedings in this arbitra- 
tion were resumed on Saturday, November 1st, and continued on 
Monday, November 8rd, the case for the Marylebone Borough 
Council being completed on that day. During the proceedings 
a set of tables prepared on behalf of the Council were put in. 
At the termination of the evidence a discussion ensued as to 
the future sittings of the tribunal, and ultimately an adjourn- 
ment was taken till Wednesday, December. 10th. 


Obituary.—Sir Juland Danvers, K. C. S. I., died on October 
18th in London, aged 76. He was the son of Mr. F. Dawes 
Danvers, formerly secretary and registrar to the Duchy of 
Lancaster, and was educated at King’s College, London. As 
far back as 1858 he was appointed assistant secretary in the 
railway and telegraph department of the India Office, and 
subsequently filled important posts in that department of the 
public service, from which he retired in 1892. ЖЕ 
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Royal Institution.—The annual course of Christmas lectures, 
specially adapted to young people, at the Royal Institution, 
will be delivered this session by Prof. H. S. Hele-Shaw, F.R.S., 
the subject being ‘‘ Locomotion—on the Earth, through the 
Water, in the Air." The first lecture will take place on 
Saturday, December 27th, at 8 o’clock, and the remaining 
lectures on December 80, 1902, and January 1,3, 6 and 8, 1908. 


Paris Metropolitan Railway.—The Times of October 31st 
contains an interesting article from their Paris correspondent 
on the extensions which are being carried out to the Metro- 
politan Railway with special reference to the civil engineering 

blems which it involves. It states that one result of the 
ines already opened is that several omnibus and tramway 
lines have been given up for want of traffic, and that the com- 
panies have instituted an action against the municipality for 
allowing the break up of a monopoly for which they pay a 
considerable sum. 

Royal Society Council.—The following is а list of those who 
have been recommended by the President and Council of the 
Royal Society for election into the Council for the year 1908 
at the anniversary meeting on December 1st :— 

President: Sir William Huggins, K.C.B. Treasurer: Alfred Bray 
Kempe. Secretaries: Sir Michael Foster, K.C.B.,and Dr. Joseph Larmor. 
Foreign Secretary : Dr. Thomas Edward Thorpe, C.B. Other members of 
the Council: William Bateson, William Thomas Blanford, *Prof. Hugh 
Longbourne Callendar, *Francis Darwin, *Prof. Н. B. Dixon, Prof. G. Carey 
Foster, Sir John E. Gorst, Prof. J. W. Judd, C.B., Lord Lister, Prof. 
G. D. Liveing, Prof. A. E. Hough Love, Prof. Н. A. Miers, *Prof. E. A. 
Schäfer, *Capt. T. Н, Tizard, R.N., C.B., Prof. H. Н, Turner, *Sir John 
Wolfe Barry, K.C.B. 

Those marked with an asterisk did not hold office last session. 

Sir Wm. Н. Preece at Liverpool—On Friday last week 
Sir Wm. H. Preece delivered & leoture on '' The Utility of 
Electric Energy in Wales" at the inaugural meeting of the 
Liverpool Welsh National Society. He remarked that, with 
the exception of London, electricity is used to a larger extent 
in Liverpool than in any other town in the United Kingdom, 
and he strongly advocated its adoption in other districts. 
The north-east side of Snowdon had been proved to be the 
rainiest spot in Europe, and it would be possible to obtain 
5,000 н.р, if the supply of water was maintained; but, 
although an enormous amount of water-power is available in 
Wales, very little advantage is taken of it. He then suggested 
the erection of a water-power station in Carnarvon, whence it 
would be possible, he thinks, to distribute energy over such a 
large area that it would not cost more then 4d. per unit. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 
Latakia— Cyprus. June 21, 1899 ... — 
Dominica — Martinique ......... May 9, 1903 — 
St. Lucia — Martinique May 9, 1903 — 
Guadeloupe — Martinique .. May 9,1902 ... — 
Santa Crus — Teneriffe ... July 7, 1902 — 
Puerto Plata — Martinique... July 10,1902 . -+ 
Anjer — Kalianda ................ . Aug. 2,1902 .. — 
Guantanamo—MoleSt.Nicholas Aug. 5,1902 . — 
Cayenne— Pinheiros ............ ug. 13, 1902 . — 
St. Lucia—St. Vincent ~ Sept. 19, 1902 — 
Maranham— Para Sept. 19, 1902 — 
Maranbam-——Ceera ............... Sept. 19,1902 .. — 
Carcavellos—Ponta De m" 22,1902 .. Oct. 51, 1902 
Reissi-Isea (Yemen)—Camaran Oct. 22,1902 .. — 
Ascension—St. Helena Nov. 3, 1902 — 
Cadiz — Tenerifff.e . . Nov. 5,1902 ... — 
Trinidad—Demerara ............ Nov. 3,1902 — 


The Institution of Junior Engineers. — On Thursday evening, 
October 30th, the members of this Institution visited the head- 
quarters of the Electrical Engineers (R. E.) Volunteers. They 
were received by the commanding officer, Major R. S. Erskine 
and his staff. After a few remarks on the work of 
the corps during the South African campaign, Capt. J. H. S. 
Phillips explained the construction and working of the 25 н.р. 
Hornsby Ackroyd oil engine used for driving the compound- 
wound dynamo giving a current of 200 amperes at 80 volts, 
which is the standard set installed at the stations for instruc- 
tional purposes. The Morris tube range, armoury and other 
departments were shown, and throughout the inspection the 
officers of the corps gave the members much useful informa- 
tion. For their courtesy the thanks of the Institution were 
expressed by the chairman at the conclusion of the visit. 


The Colonial Conference, —During the conference which took © 
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place in August between Mr. Joseph Chamberlain, the Secre- 
tary of State for the Colonies, and the Prime Ministers of the 
self-governing colonies, several matters of engineering interest 
were dealt with, and the text of the resolutions in question 
are reproduced below from the Blue Book which has been 
published this week :— 

Metric System. 

That it is advisable to adopt the metric system of weights and measures 
for use within the empire, and the Prime Ministers urge the Governments 
represented at this conference to give consideration to the question of its 
early adoption. 

Mutual Protection of Patents. 

That it would tend to the encouragement of inventions if some system 
for the mutual protection of patents in the various parts of the empire 
could be devised. 

That the Secretary of Sitate be asked to enter into communication with 
the several Governments in the first instance and invite their suggestions 


to this end. 
Purchase of Cables. 

That it is desirable that in future agreements аз to cable communica- 
tions a clause should, wherever practicable, be inserted reserving to the 
Government or Governments concerned the right of purchasing on equit- 
able terms, and after due notice, all or any of the cables to which the 
agreements relate. 

Insulators for High Potentials.—Owing to the lack of over- 
head high-tension transmission in this country, there is very 
little demand for fittings of this class, but in America quite a 
different state of affairs exists. It is quite a common matter 
to transmit energy at a very high potential for distances 
upwards of 50 miles, and in some cases 100, and, therefore, 
it is of the utmost importance that an efficient insulator 
should be forthcoming. Experiments, illustrated and described 
in the Electrical Review of New York, have lately been carried . 
out with an insulator having a raised rim round its outer 
edge. This rim has а small spout init, во that instead of 
water being allowed to drop from any part of the circumfer- 
ence it is carried away in one stream by means of the spout. 
When the insulator was subjected to no electrical pressure the 
water flowed out in the ordinary manner, but when 40,000 
volts were applied the stream immediately became split up 
into very minute drops, or spray, and as a result the ond 
portions of the insulator were always dry. Insulators weighing 
501Ь. each, after being installed in the Bay Counties’ system, 
withstood long-continued tests of 120,000 volts. | 


Fire at Croydon Electricity Works.—On Friday evening 
(81st ult.), shortly after eight o’clock, a fire was discovered in 
the test room of the Croydon electricity works, which caused 
considerable damage to the cables. The engineer-in-charge 
took immediate action, and in a short time the flames were 
overcome, but subsequently reappeared under the switch- 
board. They were again vigorously attacked, but it soon 
became evident that an interruption of the supply was 
inevitable, and the alternators were, therefore, shut down. 
Fortunately, the three-wire continuous-current supply was not 
interfered with, nor was the tramway service. New cables were 
despatched by Messrs. Callenders at an early hour on Batur- 
day morning, and by midnight the supply had been resumed. 
Beyond the fact that a large quantity of water was thrown on 


to the switchboard, very little harm was done apart from the 


destruction of the cables. One man inhaled bituminous fumes 
to such an extent that he became rather seriously ill, and was 
detained for 24 hours at the hospital, but he has now almost 
completely recovered. The borough electrical engineer (Mr. 
J. Gray Scott) and his staff are to be congratulated on the 
way in which they dealt with the difficulty, and on the 
alacrity which they displayed in order that the supply might be 
resumed without delay. Up to the present the origin of the 
outbreak is unknown. 

The Institution of Civil Engineers.—The commencement of 
the session 1902-8 was marked by the delivery of the presi- 
dential address by Mr. John Clarke Hawkshaw on Tuesday 
evening last, followed by the presentation of medals awarded 
during the last session, and a reception. The president dealt 
largely with the question of our national supply of timber, and 
observed that he did not think the matter was given the 
consideration by engineers that it deserved. Не also called 
attention to the fact that peat constitutes a valuable reserve 
fuel, and stated that it is proposed to use peat fuel for electric 
power stations in Germany. Mr. Hawkshaw was quite opti- 
mistic about the available supply of coal, and instanced China 
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as having an enormous amount still untouched. Не said, 
however, that the world is no longer dependent: on fuel now 
that we are able to obtain such a vast amount of energy 
from falling water. He mentioned, in passing, that, assuming 
an annual rainfall of 10in. to flow off each square mile of land 
surface, the mean height of which might be taken as 2,250ft. 
above sea-level, then the water from the whole surface falling 
through the mean height would give 10,840 million R. p. in 

tuity. ‘This huge amount of horse-power could only be 
maintained for half a day by our present yearly output of 
225 million tons of coal. Although cheapness is one of the 
chief attractions possessed by water. power, yet hethought many 
of its advantages were not fully recognised, one of the most 
important being that of certainty. Unlike all forms of power 
derived from fuel, it does not depend upon wagesthat may rise or 
fuel that may fail, but is available at a fixed rate for many 
generations to come. Taking 14. per Board of Trade unit as а 
basis, Mr. Hawkshaw calculated that for 7,500 working hours 
the cost of 1 н.р. is over £23 per year, whereas in America or 
Europe an electric horse-power from water can be obtained for 
£5 а year, day and night, and in some instances for less than 
half that sum. The president then enumerated some of the 
difficulties encountered in dealing with water power, one of 
the most serious being the variation in the supply of water 
during the different seasons of the year. He cited some cases 
in which the supply was greater in summer than in winter, 
and others that possessed the contrary characteristic. 


Generation of Electricity by Peat.—On October 28га a Paper 
: was read before the Cork Exhibition Conference by Lieut.-Gen. 
Sir Б. Н. Sankey, R.E. (retired), on the “ Utilisation of the 
Peat Bogs of Ireland for the Generation and Distribution of 
Electrical] Energy." Prof. Johnson, in his pamphlet on ** The 
Irish Peat Question ” (1899) showed that, while freshly dug 
peat may contain as much as 90, the air-dried turf will still 
have from 15 to 80 per cent. of water, and, further on, 
expressed the opinion that “ ordinary air-dried turf has about 
half the heating power of good coal.” Hausding, in his 
Industrielle Torfgewinnung " (1887), stated that air-dried 
machine-made turf, with at most 10 per cent. of ash, had two- 
thirds the heating power of superior coal, whilst ordinary 
turves were equivalent to only one-third. In the “© carbonised 
peat fuel" process of Messrs. Sahlström and Carmichael (in 
а private memorandum of the present year), the assumption 
was that while dry peat, according to the amount of asb, had 
from 6,000 to 10,000 heat units, good coal had 14,800, and 
their carbonised peat fuel from 12,000 to 16,000. From this the 


author drew the general inference that, as a rough assumption, |: 


the calorific value of 10 tons of ordinary bog stuff, as freshly 
dug, should at least equal that of one ton of fairly good coal. 
. On this basis, the Paper sums up the total calorific value of the 


bogs of Ireland, assuming an area of about 2:8 million acres, 


varying in depth from 16ft. to 80%. This works out at an 
equivalent of 5,104 million tons of coal. Taking 2 tons, or 
less, of coal as the annual quantity required per indicated 
horse-power by a modern high-class engine, the peat of Ireland 
would suffice for 1,250 years with an annual output of 
100,000 н.р. In addition to this, it is confidently asserted 
that the bogs would become more or less replenished from 
time to time. Peat fuel prepared by the, Schlickeysen process 
might, tojudge by the costs given in a pamphlet by Mr. Ralph 
Richardson, be prepared at 7s. per ton in selected positions in 
Ireland, and this preparation would, it is expected, be equal 
in calorific value to coal. The author then briefly referred to 
the various power schemes afoot in England and other 
countries, and said that, although the river Shannon in 
Ireland drained an area of 4,500 sq. miles, only 10,000 н.>. 
would be obtained from it. This would assuredly create а 
doubt as to the amount of energy stored up in other Irish 
rivers, which would be insignificant compared to that avail- 
able in the peat. 


Birmingham Engineering Society.—On Thursday last week 
Prof. F. W. Burstall, Professor of Engineering at the Bir- 


mingham University, gave his presidential address to the 


Enginéering Society. Prof. Burstall said that he had no 
4loubt but that in a few years gas engines of some 5,000 1. H. p. 
‘would be commonly met with ; at present he knew of one gas 


engine of 8,000 г.н.р., and at least one English firm was pre- 
pared to construct and guarantee a gas engine of 4,000 т.н.р, 
The ideal method of generating power, he said, is to consider 
one huge factory situated from 3 to 5 miles from the centre 
of the city and manufacturing three saleable commodities, 
one of which would be the valuable by-product of South 
Staffordshire coal, sulphate of ammonia. Using coal at 6s. а. 
ton, the price of South Staffordshire slack,” the ammonium 
sulphate recovered would sell for 4s. 6d. The second com- 
modity would be the gas manufactured from the same coal as 
the ammonium sulphate, which, although valueless for lighting 
purposes, is of great value for driving gas engines and for 
heating. This gas, if supplied in bulk, could probably be 
sold at a profit at 2d. per 1,000 cubic ft. The third com- 
modity to be disposed of was electricity. It was an open 
question as to whether it would pay to transmit the gas in 
pipes to certain stations dotted about the city’s area, and there 
use it for driving gas engines coupled te electrical generators, 
or whether it would be better to combine all the stations and 
generate the electricity in bulk, transmitting atasufficiently high 
pressure—say 7,000 to 10,000 volte—to sub-stations and there 
transform to the pressure required. It wasa question to which 
the answer would vary according to local conditions. He 
was in favour of generating all the electrical energy 
required for Birmingham at one main generating station— 
whether gas or steam driven, was for the consulting engineer 
to decide upon—which station should be situated in as favour- 
able a position as possible. It should be near to the supply 
of coal, but it must not be too far away from the centre of the 
city or electrical losses would become very great; under 
present conditions, about 3 to 5 miles would be the cor- 
rect distance. The advantages of centralisation were many; 
there was a reduction in all permanent charges, and the cost 
of maintenance was relatively reduced. By moving out some 
З to 5 miles, land was cheaper, rates and taxes less, cost of 
carriage reduced, and there was no nuisance of vibration or, 
with steam-driven stations, smoke production. That was where 
his ideal station for producing gas “scored.” None of the 
smoke formed by the combustion of the coal was allowed to 
escape; it was all trapped in the washers. He held no brief 
for the gas engine ; he knew of many difficulties to be over- 
come, and of its many imperfections; but for all that he felt 
sure that these would be surmounted. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


TUESDAY, November 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLascow LocaL SECTION. 
8 p.m. Meeting at 207, Bath-street, when Mr. H. A. Mavor will 
deliver his inaugural address. 
INSTITUTION oF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION, 
8 p. m. Meeting at Owens College. 
INSTITUTION OF CIVIL ENGINEEES. 
8 p. m. Ordinary Meeting. The following Paper will be read and 
discussed : “Electric Tramways,” by Messrs. С. Hopkinson, 
B. Hopkinson and E. Talbot. 
THURSDAY, November 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Opening meeting of the Session at 25, Great George-street. 
After the premiums for the 1901-2 session have been presented, 
Mr. James Swinburne will deliver his inaugural address. 


FRIDAY, November 14th. 


PuysicaL SoorxTY. 

ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “ The Theory of the Aluminium Electrode,” 
by Dr. W. W. Taylor and J. K. H. Inglis. (2) “ A Determination 
of the Ratio of the Specific Heats at Constant Pressure and at 
Constant Volume of Air and Steam," by W. Makower. | 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LOCAL SEOTIOR. 

$ p.m. Meeting at the Royal College of Science, Dublin. 


ELECTRO-HaRMONIC SOCIETY. 
8 к. Сое (Ladies' night) at the Holborn Restaurant (Crown 
m). 


SATURDAY, November 15th. 
INSTITUTION OF JUNIOR ENGINEERS, 
9:18 a.m. Visit to Messrs. Jarrow's Shipbuilding Works, Poplar. Train 
leaves Fenchurch-street at time stated. | 
GLASGOW TECHNICAL COLLEGE Screntirio Socrery. 
7:30 p.m. Meeting at 58, Bath-street. Paper to be read: 
Diesel Engine," by Norman A. Thompson. 


с The 
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CONTEMPORARY ELECTRICAL SCIENGE. 
[Compiled by E. E. Fournier v’Axss.] 


Construction of Tesla Transformers.—The main problem of 
Tesla transformers is that of establishing ‘magnetic resonance 
between а сой of a few turns attached to a capacity with a coil 
of turns without terminal capacity. This involves a 
lengthy process of trial and error, especially in the construc- 
tion of powerful transformers. P. Drude, therefore, works out 
a method of calculating the period of the secondary coil and 
the inductance of the primary. Incidentally, some points of 
importance for radio-telegraphy are touched upon. The period 
of oscillation of varions coils of wire was determined by exciting 
them by means of an exciter of known dimensions, and noting 
their maximum resonance. Results obtained on one coil can 
be transferred to another and geometrically similar coil by 
simply multiplying them by the ratio of any homologous 

inear piece. To obtain maximum efficiency, wood should not 
be for cores of coils. Ebonite or glass are preferable. 
Cotton insulation of the wires increases the period by about 
1-5 per cent, if its thickness is equal to that of the wire. 
Half the proper wave-length of a nearly closed circle of thin 
wire is 6:5 higher than the length of the circumference. The 
po of а coil is always increased by a terminal capacity, but 
never doubled. 
(P. Drups, Ann. der Physik., No. 10, 1902.) 


Earth Inductor.— An ingenious contrivance for obviating 
the use of sliding contacts in earth inductors has been devised 
by J. J. Taudin-Chabot. When an inductor is turned in a 
magnetic field, and there is no sliding or liquid contact, any 
wire making contact with the inductor will get twisted, and 
will disturb the indications by 
thermo-electric and other influ- 
ences. This contingency is entirel 
avoided by the new inductor. tt 
has two parallel vertical coils a 
few centimetres apart, and mounted 
on the same axis. They rotate 
about the same vertical axis, but 
while they rotate about it, a bevil 
wheel, B, mounted on the vertical 
sxis gears into another mounted on 
the common horizontal axis, A, (see 
diagram), and makes the inductors 
themselves revolve about the latter. 
Any twist of the wire due to rota- 
tion about the vertical axis is com- 
pletely compensated by a counter- 
twist about the horizontal axis, 
the two bevil wheels having the same number of teeth. The 
rotation of the inductors in the vertical plane has no influence 
upon the current induced in tine. | 

(J. J. Тлсртм-Снавот, Phil. Mag., October, 1902.] 


Loss of Weight of Radto-active Substances.—A. Heydweiller 
has arrived at the extraordinary conclusion that the energy of 
radium rays is due to the conversion of gravitational potential 
energy into radio-activity. He finds that the loss of weight of 
а radio-active substance is much greater than was supposed 
by Becquerel, who thought it would lose about 1 milligramme 
in 1,000 million years. The author found that one of de 
. Haen's “concentrated” radium preparations lost 1 milligramme 
in 50 days while enclosed in а sealed glass tube. The sub- 
stance had a surface of 20 sq.om. If it gave off the same 
energy as Becquerel’s radium preparation, it would yield 
100 million ergs per day, or about 100 ergs per second. The 
loss of weight.observed per day was 0:02 milligramme. Now, 
the author points out that the potential energy of that amount 
of matter in the earth’s gravitational field is 120 million ergs. 
The two amounts of energy are strikingly similar. On the one 
hand, the substance loses potential energy at the rate of 
120 million ergs per day. This amount is recovered to the 
extent of 100 million ergs per day in the form of radio-active 
energy. The electrons emitted have, according to Kaufmann, 
no gravitational potential energy in themselves. If they had 
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it while within the substance, the chain of argument identify- 


ing the loss of weight with the expenditure of energy would 
be complete. The author does not, however, mention all 
these considerations, but vaguely refers to Kelvin's vortex ring 
theory of atoms. 

[А. HzrpwaiLLEB, Physikal. Zeitschr,, October 15, 1902.) 


Nature of the Positive Electrons.—If the electron has an 
invariable charge, and a positive ion is always a single atom 
from which an electron has been split off, it is reasonable to 
suppose that the positive electron will also have an invariable 
charge. It should, therefore, show a ratio e/m varying only 
with the atomic weight, and the ratio should change from one 
substance to another in a manner solely depending upon the 
known atomic weight of the substance. W. Wien has for 
some time been endeavouring to discover such a regular varia- 
tion in the canal rays. (See The Electrician, Vol. XLXIX., 
p. 882). But all the experiments hitherto made result in 
showing that there is no abrupt transition from one value to 
another. The ‘specific charge,” as the author calls the ratio 
e/m, may be anything from 750 to 10 millions. For both 
hydrogen and oxygen it figures at about 10,000. This would 
be the correct figure for hydrogen in the ordinary electron. 
theory, and the author thought that the same value obtained 
in oxygen might be due to impurities of hydrogen. But the 
purification of the oxygen led to no more decisive result. We 
must, therefore, either assume that the positive electron can 
be bound to a number of material molecales, or that it can be 
subdivided. 

[W. Wren, Ann, der Physik, No. 11, 1902.) 


Dynamics of the Electron —M. Abraham has formulated & 
dynamical theory of the electron as a basis of an eleotro- 
magnetic system of dynamics, suggested by Kaufmann’s proof 
that the mass of the electron is purely apparent, and due to 
electromagnetic inertia. He starts from the supposition that 
the electron, such as we see it in free motion in the cathode 
or Becquerel rays, is a sphere of radius 10~!*cm, in the 
volume of which the electric ‘‘ charge”—whatever that 
may be—is equally distributed. The ‘electricity’ is to be 
attached to the volume elements of the electron just as 
ordinary matter is attached to volume elements of а rigid 
body. The whole dynamics of the electron are based upon a 
fundamental kinematical equation, the Maxwell-Lorentz field 
equations, and a fandamental dynamical equation which 
implies that the resultants of the inner and outer forces and 
couples vanish. The main differences between these dynamics 
and ordinary dynamics are that the electromagnetic dynamics. 
are valid for velocities nearly as high as the velocity of light, 
whereas ordinary dynamics apply only to small velocities. 
The author works with a three-dimensional space, an atomic: 
structure of electricity, and a continuous ether. He combines. 
the mechanical equations of Lagrange, and more especially 
Hamilton’s principle, with the Maxwell-Hertz differential. 
equations. 

IM. AnnaHAM, PAysikal. Zeitschr., October 10, 1902.) 


Mass of the Electron.— W. Kaufmann proves, with the aid of 
а theory furnished by Abraham, that the mass of the electron 
is “ apparent” —i. e., due to its electromagnetic inertia. Accord- 
ing to Abraham the ratio e/m for any given velocity is con- 
nected with the ratio e/m, for small velocities by an equation 
e 4 1 
m т, 3 F(B) 


F (8) = FE + В? log. nat. (155) - 1 |, 


where 25 
and [3 is the ratio of the actual velocity to the velocity of light. 
An attempt was made some time ago, with imperfect material, 
to verify this equation, but the ''material" mass of the 
electron then came out negatively. With better material, 
there is now found to bea complete agreement between theory 
and experiment. The experimental method was essentially 
that of ‘crossed spectra,” the magnetic spectrum of a sheaf 
of Becquerel rays being superimposed at right angles on the 
electrostatic spectrum, The results obtained show. that the 
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above equations are accurately fulfilled, and as they are based 
upon a purely electromagnetic mass, the apparent mass of the 
electron must be purely electromagnetic. 
[W. KAUFMANN, PAysikal. Zeitschr., October 10, 1902, 
and Comptes Rendus, October 13, 1902.] 


Luminous Electric Wind.—In a point discharge in air and 
other gases at atmospheric pressures the luminous effect at 
the negative point is limited to a bright star, which represents 
the negative glow-light seen in vacuum tubes. E. Warburg 
has observed, however, that in nitrogen, freed from oxygen 
by glowing copper, a fine brush of light may be seen to pro- 
ceed from the star when a strong current is used, such as is 
furnished by a high-tension accumulator. On introducing 
the point into the axis of a platinum cylinder, it is possible 
to follow the brush for about 80m. down from the point. The 
brush penetrates wire gauze, and when it impinges upon the 
wall of a vessel, it passes along it as а whitish cloud. On 
breaking the current, the gas shows the phenomenon of residual 
glow. What happens is that a slight chemical change is pro- 
duced in the gas constituting the electric wind, and this change 
is reversed on breaking the current. The electric wind is, 
however, only a small constituent of the total current from the 
point. When oxygen is present in any quantity, there is no 
glow, nor is there any when the oxygen is entirely removed 
with sodium. There is, therefore, a maximum effect, аз in 
fluorescent solid solutions, | 

IE. WARBURG, Physikal. Zeitschr., October 10, 1902.] 


Electron Theory.—H. А. Lorentz has made an important 
theoretical advance in the electron theory. In а Paper on 
* The Fundamental Equations for Electromagnetic Phenomena 
in Ponderable Bodies, Deduced from the Theory of Electrons,” 
the author passes from the case of the propagation of light in 
transparent substances moving with a constant velocity to a 
more general case. Не transforms the original equations into 
a set of formule which, instead of quantities having reference 
to individual electrons, contain only such as relate to the state 
of visible parts of the body, and are, therefore, accessible to 
observation. These formula hold for bodies of very different 
kinds, moving in any way we like. The results are mainly 
those arrived at by Poincaré, although the treatment is dif- 
ferent. The ether is, as before, supposed to remain at rest 
and to penetrate the charged particles. The equations of the 
electromagnetic field ате, therefore, to be applied to the 
interior of the electrons, as well as to the spaces between them. 
The two final equations deduced are the well-known ones 
curl E= -B and div. B=0. They may be used without 
applying them to individual electrons, but they are intimately 
connected with the distribution and motion of elementary 
electric charges. 

[Н. A. Lorentz, Proc, Roy. Akad., Amsterdam, September 27, 1902.] 


Metallic Films obtained by Cathode Projectton.—Metallic 
films of platinum, palladium, iron, nickel, cobalt, copper or 
bismuth may be obtained on glass and other substances by 
cathode projection, and the method has already received prac- 
tical application in America for the production of mirrors and 
resistances. According to L. Houllevigne the best method is 
to place the plate which is to receive the film upon the anode, 
and mount the cathode above it in such a manner that at a 
pressure of a few hundredths of a millimetre the dark cathode 
space just touches the plate. The current first of all clears the 
cathode of occluded gases. This first process is particularly 
long in platinum, and especially in palladium. Then the sub- 
stance of the cathode itself is projected and deposited partly 
upon the glass plate and partly upon the anode. The deposits 
may present all degrees of transparency and opacity accord- 
ingly as to whether the operation is continued for hours or for 
days. Bismuth so deposited does not show any change of 
resistance in a magnetic field, and is, therefore, probably per- 
fectly amorphous. Iron shows magnetic rotatory polarisation, 
but the author hag not been able to find the double refraction 
announced by Righi. 

І IL. HoULLEVIGNE, Comptes Rendus, October 20, 1902.) 


SOME FEATURES OF THE VALTELLINA RAILWAY. 
BY CESARE PIO. 


The two branches, Colico-Chiavenna and Colico-Sondrio, of 
the Valtellina Railway referred to by Prof. Carus-Wilson in 
his Paper read before the Institution of Electrical Engineers, 
May 15th (see The Electrician, June 6 and 18, 1902), have 
now been running since September 4th. This railway, it will 
be remembered, is equipped on the high-pressure Ganz system, 
which was proposed by the Metropolitan Railway for the 
Inner Circle. The overhead network itself is not more com- 
plicated than in some ordinary trolley lines in spite of the 
fact that 8,000 volts are used; and danger to motormen in 
handling controllers is avoided, as it is impossible to touch any 
live contact unless the trolley has been first lowered. This 
has been accomplished by an ingenious interlocking device, 
which has been working satisfactorily so far, only one acci- 
dent having taken place. The man, not observing the rules, 
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Fic. l.—DriAGRAM OF CONNECTIONS IN TRANSFORMER SUB-STATION. 


forced the controller door and touched а terminal charged 
with 3,000 volts, the result being that his arm was rather 
badly burned. For the operation of the line water power 
from the Adda river is utilised. At present, 6,000 m.». is 
available, but it will be possible to obtain more by means of 
the canal which has in places been cut through the mountain. 
The water is carried to the conduit to a height of 90ft. above 
the power station, and 25 cubic metres per second being 
delivered, there is available at the turbine axle 7,500 н.р. 
The turbines are of the Ganz type direct-coupled to Schuckert 
three-phase alternators of the revolving field type, giving 
21,000 volts. The armature coils project outside the cast-iron 
rings so that good ventilation is ensured. An exciter i8 
mounted on the alternator of each shaft, and there is also 
fixed on the shaft a safety device of the centrifugal type, 
which, in case the turbine should attain a dangerous speed, 
automatically inserts a very high resistance into the exciter's 
field, thus preventing an excessive rise in voltage. All the 
electrical equipment of the Morbegno power station was 
designed and supplied by the Schuckert Co. The switch- 
board consists of six panels, at the back of which there is a 
large room. The panels carry only low-tension apparatus and 
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levers by which alternators areparalleled. The room at the back The main difficulties were encountered in equipping the 
contains the high-tension switches, the lightning arresters, | overhead network, the smoke left by the locomotives deposited 
the transformers for the instruments and two sets of bare | on the insulators proving & source of much annoyance, especi- 
copper ’bus bars. No oil switches are used, those adopted | ally in the tunnels. The track had also been originally designed 
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Fig. 2.—ARRANGEMENT OF TROLLEY ARM. 


for the slower steam trains, and it was, therefore, necessary to 
incline the road-bed more in the curves, in order to compen- 
sate for the augmented centrifugal force created by the high- 
speed electrically-driven trains. This caused the trolley bars 


being of the open type with the addition of the copper horns 
of the well-known Siemens and Halske lightning arrester, for 
blowing out the arc. These switches are located 12. above 
floor-level, and are operated by means of ordinary ropes, so that 


Fic. 3.—CONNECTIONS IN Мотов Car. 
I Switch. I’ Maximum cut-out. M Primary motor. M' Secondary motor. R Regulator. Н Liquid resistance. Т Transformer. Z Trolley. 


to touch the internal wall of the tunnel and break off, but 
absence of oil, rubber, fibre, &c., at the back of the switch- | this difficulty has now been overcome by substituting the 
board of the Morbegno power station renders it absolutely | longitudinal suspension for the horizontal suspension of the 
fire-proof. - trolley wires. The horizontal suspension proved.too rigid, 


D 


there is no chance whatever of injuries to the operator. The 


92 


THE ELECTRICIAN, NOVEMBER 7, 1902. 


and the trolley bars frequently jumped off when they were 
passing under the suspension points. 

The last branch of Lecco-Colico is ready for operation, but 
жаз not started on September 4th for lack of trained motormen. 

The transformer sub-stations are located along the line, and 
contain Ganz transformers of 450kw.,a motor running venti- 
lators for cooling the transformers, the lightning arréster and all 
the necessary switch work (see Fig.1). The poles supporting 
the trolley wires are of wood, but five years hence these poles will 
be substituted byiron or steel poles. The poles carry also the 
primary line, and the suspension of the trolley wires is accom- 
plished without soldering. Two peculiar features of the line 
are the double insulation and the elastic suspension of the 
trolley wires. Where the primary lines cross the trolley wires a 
special arrangement bas been devised to avoid accident. By 
means of this arrangement, in the case of a contact between 
primary and secondary, the fuses would blow in the trans- 
former sub-station. The cars are smartly equipped and were 
built entirely at the Ganz works. A little air dash-pot has 
now been fitted to the trolley arm to facilitate raising and 
lowering (see Fig. 2). A cooling device has also been added 
to the water resistances of the controlling apparatus. 

The collecting device of the trolley consists of two cylin- 
‘drical rollers terminating in two small conical surfaces, 
designed to work without difficulty at the switching points. 
The rollers are of phosphor-bronze and are fitted on a shaft 
upon which they turn, being supported by ball bearings. Cur- 


rent does not pass through the bearings, but is conveyed to. 


the cables by means of little carbon contacts, and the two 
rollers are insulated from each other with wood. Fig. 8 gives the 
connections in the‘motor car. The locomotives for the freight 
service have a tractive effort of 4,500km., and run at a speed 
of 80km. per hour. The motor cars for passenger service run 
at two different speeds of 80km. and 60km. per hour. 

In the motorman’s cab, the following apparatus is installed: 
An automatic circuit-breaker for the primary current with 
the necessary fuses, and a reversing device; a controllor for 
starting and changing the speed; a valve for the compressed 
air working the Westinghouse brake, and for lifting or lower- 
ing the trolley ; the switch of the motor which operates the 
compressor, a voltmeter, ammeter and air gauge. The cars are 
electrically lighted, heated and ventilated with current at 120 
volts, derived from a small step-down transformer installed in 
the car. At present the Ganz Company is lighting all the 
railway stations of the line, utilising the primary current from 
Morbegno, after lowering its voltage. 


RECENT PROGRESS IN LARGE GAS ENGINES.* 


BY HERBERT A. HUMPHREY, М.І.МЕСН.#., A. M. I. C. E., M. I. k. E. 
(Conoluded from page 50.) 


The double-acting Korting engines, as recently perfected, | 


will doubtless be largely used for driving alternators in 
parallel. In the meantime, Fig. 18 shows half of the 
Julienhütte station, with three Körting twin-cylinder single- 
acting 800 н.р. gas-engine sets, the alternators being supplied 
by the same makers. These three-phase alternators have 10 
poles, and their speed is 140 revs. per min., the frequency 
being 462. The angular cyclic variation calculated in degrees 
for a bipolar system is 8 8deg., and the weight of the rota- 
ting parts multiplied by the square of the diameter of 
gyration is 325,000 k.g.m.*. The view is taken from the 
centre of the station, and the small direct-current 50 н.р. 
set in the foreground is for separately exciting the alter- 
nators. А motor-generator is also seen, comprising a 50 н.р. 
asynchronous motor, coupled to a 88kw. direct-current 
dynamo. The parallel running is particularly good in this 
station; the load is principally asynchronous motors, but 
three synchronous motor-generators for converting to direct 
current are being added. Two 1,000 н.р, units will soon be 
ready for working at this station. Körting Bros. have also 


* Abstract of a Paper read before the British Association (Section G) at 
Belfast, September llth. 


furnished gas-driven alternator sets to the Mansfelder Kupfer- 
schiefer bauenden Gewerkschaft at Eisleben, and] to the 
Markircher Berg und Hiittenverein at Markirchen in Elsass ; 
and both these firms testify to the perfectly satisfactory 
parallel running of their alternatore. — 

Fig. 19 is from a drawing of a double tandem 600 н.р. 
Cockerill engine, with four single-acting cylinders, coupled to 
а 450kw. three-phase generator working in parallel with two 
steam-driven generators. The speed is 150 reve. per min., 
and the frequency 25 cycles per second. The plant is installed 
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Fic. 18.—THRER Two-CyLINDER 300 u.r. KónriNG ENGINES WITH 
ALTERNATORS, AND ONE 50 H.P. DIRECT CURRENT. 


at Kladus Steel Works in Bohemia, and the engine was made 
by Breitfeld, Danek & Co., of Prague. The oyolic variation 
is „ly, With a flywheel 18ft. diameter and weighing 26 tons. 
It is most interesting to note that, in the first place, only one- 
half of the complete engine was delivered and set to work; 
and although under these circumstances the cyclic variation 
was as much as 130, yet the generator thus driven ran quite 
well in parallel with the steam engines. This engine is 


View of Brake Magnets looking 
in direction of Arrow A. 


Fic. 20.—FLYWHEEL ELECTRIC BRAKE For 600 n.i. CocKERILL 
ENGINE. 


described by Mr. A. C. Eborall, in his Paper before the Man- 
chester Section of the Institution of Eleotrical Engineers, and 
to this source the author is indebted for Figs. 19 and 20. The 
latter shows the electric eddy-current brake, which is applied 
to the fly wheel in order to provide an artificial load up to some 
800 н.р., when putting the generator in parallel with others. 
The brake is very simple, and consists of an electromagnet, 
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requiring but little energy in the shape of a small amount of 
direct current, which can easily be regulated in strength 
according to the brake-power wanted, In addition, there is 
provided an adjustable three-phase choking coil, to limit the 
synchronising currents during the adjustments. Both the 
brake and the choking coil are put out of use when the alter- 
nator has taken up its load. 
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Westinghouse gas-engine alternator sets. The generators will 
run in parallel, and furnish power and light for the works. 

In connection with parallel ranning, one of the most inte- 
resting Westinghouse installations is that now erecting in 
Buenos Ayres for the Great Southern Railway Co., South 
America, where the engines will be worked by Mond gas. 
The 1,500 в.н.р. required will, on account of the peculiar load 


Fic. 19.—DounLE-TaANDEM 600н.р. CockERILL ENGINES AND THREE-PHASE ALTERNATOR, 


Westinghouse sets have proved themselves quite equal to 
parallel work with direct-connected alternators. Fig. 21 shows 
three 250 н.р. sets at the works of the Metropolitan Railway 
Carriage and Wagon Co., Birmingham, which run well in 
parallel, Each generator is of 150kw. capacity, yielding two- 


Fic 21.— WESTINGHOUSE THREE 250 H.P. ALTERNATOR SETS 
(SALTLEY). 


phase current at 220 volts per phase when running at 200 revs. 
per min. Тһе exciter is belt-driven, the armature is of the 
slotted-core ironclad type, and there are 86 laminated poles. 
The load consists chiefly of Westinghouse size C alternate- 
current induction motors, which are self-starting under load. 
Fig. 22 is a larger view of one of the three sets. The Brymbo 
Steel Co. are fitting up their works with 500 н.р. to 600 н.р. 


curve, be divided into 250 н r. units. The engines are direct- 
connected to three-phase alternating-current generators, Sup. 
plying low-voltage current for motors and for incandescent 
and aro lighting throughout the railway shops and yards, and 
at high voltage for distribution to furnish light and power to 
railway yards, passenger stations and docks 10 to 15 miles 


Fic. 22.—WESTINGHOUSE 1 х 250 н.р, ALTERNATOR SETS 
(SALTLEY). 


away. The fuel cost per unit will be one-third only of the 
cost if high-class steam engines were used. 

The author could give other instances of gas engines running 
alternators in parallel, but the remaining space will be better 
spent in stating broadly the position of gas engines in this 
respect. The theory of alternators working in parallel has 
been so wrapped up in the mystery of mathematical formule, 
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and expressed differently by every writer who has made it his 
pet subject, that a statement of a few of the leading facts may 
e welcome. The cyclic variation of the driving engine must 
be maintained within certain limits, depending on the design 
of the dynamo and the character of the load, the most 
important factors being the self-induction and reaction and 
the short-circuit current of the alternator, the speed and the 
number of poles. Parallel running is facilitated by low fre- 
quency and high speed of rotation, by armatures with a good 
deal of self-induction, and by a non-synchronous load. When 
the load includes synchronous motors, and still more with 
rotary converters, a more uniform driving torque is needed ; 
but no case occurs in practice which cannot be dealt with in 
a perfectly satisfactory manner bya properly-designed multiple- 
cylinder gas engine. In ordinary cases where the periodicity 
does not exceed 50, the cyclic variation may be approximately 
zip Varying from 41, to 41g, according to the special cir- 
cumstances. Under the most unfavourable conditions of 
load, 1% is good enough with well designed alternators. Gas 
engines are already running with a cyclic variation of 41,5, and 
this with flywheels of quite moderate weight, and the makers 
are prepared to guarantee even better results in the very 
exceptional cases where they might be required. Except by 
limiting the cyclic variation, flywheels do not assist in parallel 
running; in fact, it is quite possible to increase the maximum 
phage displacement by increasing the moment of inertia of 
the rotating parts beyond а certain limit, as has been shown 
by Mr. H. C. Leake, among others. Whenever a relative 
displacement takes place between two alternators in parallel, 
cross-currents occur, the work of the leading generator is 
increased and that of the lagging generator diminished, 
and the alternators tend to pull one another into phase. 
The synchronising force is greater the greater the phase 
displacement, so that the leading generator has been put- 
ting energy into the flywheel of the lagging generator 
all the time that the latter is lagging and catching up 
again. The cumulative effect of this flywheel accelera- 
tion is to make it overshoot the correct mean speed, just 
аз a common pendulum swings beyond its mean vertical 
position ; and it is in this swinging that the weight of the 
flywheel plays an important part, by regulating: its amplitude 
and periodicity, which may reach values leading to unfavour- 
able results and possibly. produce resonance effects. Con- 
sequently, the flywheel should be made the last resource for 
securing a good cyclic variation, and attention first devoted to 
obtaining a uniform crank effort by an increased number of 
equally-timed impulses per revolution, and a good balance of 
the reciprocating parts. Resonance effects are not often to be 
feared, and can readily be prevented, but engines and gene- 
rators should not be assembled without making the necessary 
calculations to prove the remoteness of such effects. 

So far the cyclic variation in speed has been spoken of as if 
it depended only on the engine, yet the dynamo maker has in 
his hands the means of reducing the variation independently 
of the engine. If, instead of having the poles and shoes of 
alternators laminated they are made solid, the parallel running 
will be assisted. Still more is this the case if copper bridges 
are made to stretch between and around the poles, for then 
any change in angular velocity, disturbing the distribution of 
magnetic flux in the air gap, causes damping currents, tending 
to check such variations in velocity and prevent the swinging 
previously mentioned. Again, one can go a step further, and 
pierce the poles with а number of holes to receive a equirrel 
cage of copper bars, with their ends short-circuited. This last 
arrangement has the important advantage that the alternator 
will then act as an asynchronous motor, and if one or two 
alternators in parallel has its field exciting current broken 
through any cause, the other will keep it turning as a motor. 
Should the gas engine fail to ignite its charges, still its 
alternator would keep going as an induction motor and com- 
plete breakdown be prevented, giving the attendant time to 
put matters right. The arrangement means additional 
expense and some small waste of energy, and it is not 
Suggested that in every case it is necessary, or even advisable, 
but it shows what extreme safeguards are possible. 

The governing of gas engines is in some ways superior to 


that of steam engines, as there is less risk of surging and 
hunting; but with gas engines for alternators in parallel, the 
governors should possess similar characteristic curves and 
degrees of stability. The margin of speed between no load 
and full load should not be too narrow—never less than 8 per 
cent. 

The recent remarkable progress in large gas engines out- 
lined in this Paper will undoubtedly continue until Sir 
Frederick Bramwell’s prophecy of 21 years ago, made before 
this Association in 1881, has been fulfilled, and steam engines 
will only be found in museums. Already one can chronicle 
а case where gas engines of 6,000 нр. are to be employed in 
transmitting three-phase current from Ilseder-Hütte to rolling 
mills at Peine, a distance of 5 miles; and the present in- 
stallation of 2,000 н.р. of steam engines, although of excellent 
type апа not three years old, will be superseded. 

An addition to their steam plant of а 3,000 н.р. gas engine 
is contemplated by the Glasgow Corporation, and а double- 
cylinder Kórting engine has been offered them. This shows 
that the question of large gas engines is stirring in the minds 
of central station engineers. | 

А change which means the replacing of boilers and steam 
engines by gas producers and gas engines, and is accompanied 
by a saving of more than half of the coal, cannot be averted. 
Moreover, by the Mond process the gasification of a ton of 
coal leads to the recovery of 90lb. of sulphate of ammonia 
worth 8s. ; and one has only to recall Prof, Crookes' présiden- 
tial address to realise that this valuable manure will become 
more and more necessary for the production of our food-stuffs. 
The author has already obtained with a large gas engine a 
thermal efficiency of 84 per cent., using producer gas; and ii 
will not be surprising if, in а comparatively short time, a 
40 per cent. efficiency will be reached. It is earnestly to be 
hoped that Dritish manufacturers will not be behind in helping 
to realise these results, by actively promoting the development 
of the large gas engine, which is the engine of the century. 


[ERRATUM.—On page 49 of The Electrician of October 31st 
the description of Fig. 11 should read Four 300 н.р. Deutz 
Engines with Continuous-current Generators at the Basle 
Central Station.” | 
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THE ROYAL SOCIETY'S CATALOGUE OF SCIENTIFIC 
| РАРЕВВ. 


The following memorandum, issued by the treasurer of the 
Royal Society, has been sent us for publication :— 


The Royal Society has been engaged continuously during the past 40 
years in cataloguing the various scientific Papera which have been issued in 
all parts of the world since the beginning of the last century. The original 
scheme of the Catalogue of Scientific Papers provided that the Papers 
should be catalogued only under the names of their respective authors, 
arranged alphabetically. This“ Authors’ Catalogue has now been carried 
down to the end of 1883, and comprises 12 quarto volumes. More recently 
it has been decided to prepare also а subject index of the same papers— 
that is to say, а catalogue in which the Papers are indexed according to 
the subject matter of which they treat. Considerable progress has been 
made with this subject index, though nothing has as yet been published. 

The expense of this work has been very large; since, although a great 
amount of gratuitous labour has been readily given by Fellows of the 
Society, it has been necessary to employ a considerable permanent salaried 
staff upon the preparation of the copy for the Ргез At first the print- 
ing and publication were undertaken by H.M. Stationery Office, the 
Treasury having determined that the catalogue should be printed at the 
public expense. In coming to this conclusion, the Lords of the Treasury 
stated that they had regard “ to the importance of the work with reference 
to the promotion of scientific knowledge generally, to the high authority 
of the source from whence it came, and to the labour gratuitouely given 
by members of the Royal Society for its production." This arrangement, 
however, came to an end after the publication of the first, eight volumes. 
The Treasury, in 1889, informed the Society that the catalogue could no 
longer be printed and published by the Stationery Office. The unsold 
volumes were, however, handed over to the Society, and Parliament voted 
а eum of £1,000 to assist the Society in continuing the printing and pub- 
lication, The four subsequent volumes have been printed and published 
by the Cambridge University Press, which has received subsidies from the 
Society for this purpose, and receives the sums arising from sales. 

The total sum expended by the Society upon the catalogue down to the 
end of June last has been £14,790. 5s. 5d. Towards, this expenditure & 
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donation of £2,000 was made by Dr. Ludwig Mond in 1892. Sums amount- 
ing to £524. 11s. 9d. bave been rec-ived as the proceeds of sales of the 
volumes handed over to the Royal Society by tbe Stationery Office, and, as 
already stated, £1,090 has been received from the Treasury. The Council 
has also hitherto devoted the income of the Handley fund (which they 
have power to apply as they may deem beet for the advancement of 
science) towards defraying the cost of producing the catalogue. The total 
sum received from this source has been 22,594. lls. 10d. A sum of 
£311. 118., arising from money invested until actually required, has also 
been available for the same purpose. These pecuniary aids amount in all 
to £6,260. 14°. 7d. As will be seen, they have not been nearly sufficient 
to meet the whole cost, and the Society has been compelled to make up the 
balance of £8,529. 10+. 10d. out of its own general income. 

As it became obvious that to permanently continue to prepare and 
publish catalogues of the ever-increasing stream of scientific literature was 
wholly beyond.the means of the Society, the Council took steps to obtain 
international co-operation in this great work. Such co-operation has happily 
been secured, and the cataloguing of the scientific literature of the present 
century is now in the bands of an International Council. The Royal 
Society hag, however, incurred large special responsibilities in connection 
with the matter, having undertaken, inter alia, to act as the publishers 
of the catalogue, and also to advance the capital required to start the 
enterprise. 

The international catalogue is concerned only with the scientific 
literature appearing after the commencement of the present century. The 
Royal Society'a catalogue, as already stated, is at present carried down to 
the end of the year 1885 only, and the subject index for that period is but 
partially dealt with. The foreign delegates, assembled to consider the 
establishment of the International Council, expressed their eense of the 
great importance of the Royal Society’s catalogue, and of the obligations 
which men of science in all countries were under to the Society for having 
undertaken it. They also expressed the hope tbat the Society would com- 

te the catalogue up to the close of the last century, во as to bring it into 
ine with tbe international catalogue. Indeed, it may be said that the 
International Council is proceeding on the assumption that this will be done. 

In order to complete the catalogue, it will be necessary to prepare and 
publish a catalogue of authors for the 17 years 1883-1900, and to complete 
and publish the subject index for the whole of the past century. The 
Council of the Royal Society are satisfied that this work muat be done, 
and have not felt justified in refusing to undertake it. They have accord- 
ingly commenced operations, апа it is hoped tbat the copy may be pro- 
duced ready for the press in about five years. Owing to the enormous 
increase in the number of scientific publications at the close of the last 
century, it is estimated that to complete the catalogue, and to subsidise а 
publisher for undertaking the printing and publication, he retaining the 
proceeds of the sale, will cost at least £12,000. 

The question now arises whether the funds of the Royal Society ought 

to continue to be burdened with any part of this expense. The activity and 
responsibilities of the Society have greatly increased in recent years, and it is 
much straitened by its inability to increase its expenditure, either on its 
own establishment or in other directione, owing to the incessant demands 
of ће catalogue. The Council consider that the time has now come for 
them to appeal to those who are in a poeition to afford substantial financial 
assistance, to enable them to complete this great undertaking without 
devoting any part of their funds, so sorely needed for other purposes, to 
this object. They are thankful to be able to announce that Dr. Ludwig 
Mond, F.R.S., has been so impressed with the importance of the catalogue, 
With the necessity for producing the subject index of the scientific litera- 
ture of the past century so far as possible in the same complete form as 
that adopted by the International Council for the literature of the present 
century, and with the justice of the view that the Royal Society ought for 
the future to be relieved of the cost of producing the catalogue, that he has 
most generously added to his previous gift of £2,000 the munificent dona- 
tion of £6,020, payable in four annual instalments of £1,500. 


president and Council have also much pleasure in stating that 


Mr. Andrew Carnegie, fully appreciating the value of the Society’s under- 
taking and the claims that it has on the liberality of those who, though 
not Fellows of the Society, are interested in the promotion of natural 
iowledge, has contributed the handsome sum of £1,000 towards its accom- 
plishment. They venture to hope that others may be willing to contribute 
towards a fund to provide for the total cost of this national work. - 


Electric Railway for the St. Louis Exhibition.— According 
to the Engineering News of New York, the intramural railway 
for the St. Louis Exposition will be a third-rail electric line, 
%66 miles long, and will traverse the exhibition grounds in 
three loops of widening circumference, which coincide at three 
entrances each. Each of these loops may be operated as a 
separate system, and on all the loops the cara are designed to 
run in a clock-wise direction. All the cars are run over the 
same track, at the eastern end of the grounds ; this will be the 
starting point and the main station. It will be possible for a 
visitor to board а car there for any other part of the grounds. 
Power will be supplied to the motors from a steel rail, to 
which contact is made by a metal shoe. The line will pass 
over all crossings, roads and avenues where possible, and 
where this is inconvenient the third rail will be buried, contact 
being gained through a slot. 


WIRELESS TELEPHONY. 


—— Ф 


In view of the discussion on wireless telephony in our correspon- 
dence columns, a description of the experiments which Herr Ernst 
Ruhmer made last summer will doubtless be read with interest. 
Theee were described by Herr Ruhmer in a recent issue of the 
Elektrotechnische Zeitschrift. He combines the principle of the 
“speaking arc” with the properties of the selenium cell, thus 
developing Dr. H. T. Simon’s system of wireless telephony, which 
is really a modification апа-а considerable improvement on Graham 
Bell’s photophone. In the experiments described below he has suc- 
ceeded in telephoning over a distance of 7km., but, as is seen by his 
letter in another column, 15km. is now the maximum distance over 
which he has telephoned by this means. 

The method employed is briefly as follows :— The current pro- 
duced in an ordinary microphone circuit is superposed on the con- 
tinuous current feeding an arc lamp, and these varying currents 
occasion а corresponding variation in the temperature of the arc and 
the volume of the flame, although these variations are so slight that 
they cannot be recognised by the eye. It has, however, 
been possible to record them by photographic means with 
а kinematograph. The light from the arc іл regulated 
in a parallel beam by means of a parabolic reflector and 
directed on to the selenium cell at a distant point. The 
arc lamp and the reflector, such as is used for a search- 
light, is found to be the best for the purpose, and it is 
desirable to regulate the carbons by hand rather than 
with the ordinary mechanism. The arc is fed from a 
battery and not a dynamo, as in the latter case the hum 
of the dynamo is heard in the receiving station. 

At the receiving station a parabolic mirror is employed 
which can be rotated in all direction», and in the optical 
axis of the latter a cylindrical selenium cell is placed 
connected in series with а battery and two telephone 
receivers. The received rays are thus concentrated 
upon this cell, and as selenium changes its reristance 
with its illumination, the current flowing through the 
two telephones also varies in the same way. Thus the 
speech at the sending station is transmitted by varia- 
tions in light to the receiving station, where the sound 
waves are once more reproduced. 

From the above it is clearly seen that the good trans- 
mission of speech by light telephony is dependeut upon 
the amplitude of the variations of current in the micro- 
phone, on the suitable superposition of this current 
upon the current feeding the lamp, on the accuracy of 
42600 the ү mirror and its adjustment, on the clearness 

of the air, on the size of the receiving reflector, on the 
sensitiveness of the selenium cell, and, finally, on the 
correct choice of battery pressure and telephone resist- 


120,000 


Ohms 


лоо ances suitable for the selenium cell. Herr Ruhmer used 

in his experiments а Mix and Genest carbon micro- 

аы phone for the most part, and found it very suitable for 
the purpose. 

At first sight, Herr Ruhmer remarks, it might appear 

16.000 that the results would be better the larger the current 


feeding the lamp, for 
ав the heat developed 
according to Joule’s law 
js proportional to C?r, 
the increase in heat 
produced by the addi- 
tional current dC would: 
be proportional to 
2CrdC, and, therefore,* 
toC,the current feeding, 
the arc. Now, a selenium cell, especially a “soft” one, as will be seen 
later, is less sensitive to the same variation of light the better it is 
already illuminated. Thus a large current has no great advantages, 

as it produces at the same time an increase in the constant intensity 
of thelight.. In addition to this, with larger currenta, the positive 
crater of the lamp is so extended that a emaller proportion of the 
beam of light emitted is collected in the receiving apparatus. In the 
case of reflectors with large mirrors which have suitable focal lengths, 

the latter circumstance may not be so important as with the smaller 

mirrors which Herr Ruhmer used. It is seen, therefore, that the 

apparatus should be regulated so that the critical illumination is 

attained for which the selenium cell is most sensitive. The author 

finds that for small distances small currents are best, and that these 

should be increased as the distances increase. Thus from lkm. to 
2km. he obtained best results with 4 to 5 amperes; at 3km. to 4km. 

about 8 to 10 amperes, and from 5km. to 7km. 12 to 16 amperes. An 
accurately-polished Schuckert glass parabolic mirror was used, about 

350mm. diameter. 


Fic. 1. 


See Braun, Wiedemann's Annalen, 65., p. 558, 1898. 


9б 
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It would seem that a great deal depends upon the accurate 
adjustment of the positive crater in the focus of the parabolic mirror, 
and also upon the direction of the projector to the receiving appa- 
ratus The latter is not at all easy to carry out, especially from a 
movable point, such as a ship. At night the adjustment is fairly 
easy at short distances, but above about 2km. the receiving mirror is 
not visible to the naked eye, and in the daytime the beam of light 
is not visible. It is advantageous, therefore, to combine а telescope 
with the reflector so that the optical axis of the two instruments 
may be adjusted in parallel. 

By daylight the author's experiments algo suc:eeded if the sun did 
not shine directly into the mirror at the receiving s‘ation. This 


Fic, 2. - INSTALLATION ON THE WANNSER. 


could usually be prevented by a screen. Although experiments were 
made on the Wannsee and the Havel in the evenirg, when there is 
nearly always a mist on the surface of the water (in one experiment 
a heavy rain was fal- 

ling), the conversa- A 
tion could always be 

understood. 

Herr Ruhmer con- | 
tinues :—The quality | 
of the selenium cell | 
in {һе receiving | 
apparatus has the | 
greatest influence up- 
on the success of the | 
experiments overlong | 
distances, Not only | 
must this be very | 
sensitive to light, but | 
it should be specially 
sensitive to short 
wave-lengths, for it 
is particularly these 
which have effect in 
the * speaking arc." 
Unfortunatelv, how- 
ever, the resistance of 
a selenium cell is 
decreased mostly by 
the red * to the 
greenish-yellowt part 
of the spectrum, and 


the violet and ultra-violet end has hardly any effect at all.? This, | the soft cell by night, but if it is 


* Sale, Proc. Roy. Soc., 1873, Vol. XXL, p. 283. 
t Adams, London, Proc, Roy. Soc., Vol. XXIII., p. 535. t Dingler, 217-61. 


Fic. d, —CTHE GERMANIA.“ 


THE ELECTRICIAN, NOVEMBER 7, 1902. 


among other reasons, is why the selenium photometer proposed by 
Siemens and Vidal * was more or less useless. Herr Ruhmer 
states, however, that he has succeeded in producing а selenium cell 


Еа. 35.—R8c&IVING APPARATUS. 


which is particularly sensitive to the short waves which occur in wire- 
less telephony. With slight exaggeration it may be said that wireless 
telephony with the selenium cell is analogous to dry-plate photo- 
graphy in a red light. 
[n addition to the 
sensitiveness to the 
particular wave— 
length the capacity 
of the cell; to change 
its resistance quickly 
must also be reckoned 


with. Finally, ш 
producing selenium 


by converting amor- 
phous selenium into 
the crystalline form, 
two different qualities 
are obtained which 
behave quite differ- 
ently to light. These 
Herr Ruhmer һаз 
called “hard” and 
„ goft.“ While the 
hard cells are less 
sensitive to weak light 
than to bright light, 
with soft cells the 
converse is the case. 
Thus it is advanta- 
geous to use the hard 
cell by daylight and 
not possible to exchange 


* Monite ur de la Phot., 1881, 7-20 p, 11, tPhotogtaphi« Nefcs) 891, p. 219. 
+ E. Ruhmer, Phys. Zeitschr., 190271 IF., N 0.20, p. 408 et se, 
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one for the other the soft cell is the best to use for all pur- 
poses Herr Ruhmer proceeds:—In шу experiments in 1901 
I used а very sensitive cell made by the firm of Clausen and von 
Bronk, which varied its resistance in the ratio of 10 to 1 between 
darkness and light.* With this I succeeded in speaking over a dis- 
tance of about 60 metres. Prof. Dr. Simon, of Gottingen, used in his 
recent experiments a cell made by Giltay, of Delft, which he 
considered the best that has ever been produced. A cell which 
had а reeistance of about 533,000 ohms decreased in reeistance to 
26,000 ohms, with an illumination of about 400 lux. With my 
new cells, employing fine films, f I have obtained the eame sensi- 
tiveness on an average, and in some cases a higher one. More- 
over, the Giltay cells do not work well with short wave-lengths. 
This may explain the fact that, in spite of the excellent Schuckert 
parabolic mirrors of 90cm. diameter which Dr. Simon used, he 
has not succeeded in speaking over a greater distance than 
2}km.t I have made these cells myself by a particular pro- 
сев which I have already written about $ Besides their sensi- 
tiveness they have the advantsge of returning particularly quickly 
to their original resistance after they have been subjected to light. 
Cells which I made a few months ago required at least 10 to 12 hours 
to return to their original resistance after being subjected to intense 
ilumination,|| but my recent cells now return to their original 


^J Kaiser Wilhelm 


7 edr. Wilhelm 
Bridge 


Fic. 5. 


resistance in a few minutes, They are cylindrical in form, as in this 
way cells can be put in the focal line of the mirror and receive the 
light uniformly on all sides. The cells are enclosed in an exhausted 
thin glass tube апа so are protected from damage and also from 
atmospheric influences, This is particularly useful when the experi- 
ments are conducted in the pouring rain. 

In order to demonstrate the effect of the sensitiveness for suitable 
wave- I chose among other cells, some which were eque 
sensitive to the light of a glow lamp. While the ordinary cells 
failed to respond at a distance of 2km., the particular cells worked 
excellently over 6km. These cells had a sensitive surface of 18mm. 
diameter by 33mm. long. Their resistance in the dark was 
120,000 ohms, and when illuminated by a 16 c.p. lamp quite near 
(about 20,000 lux) the resistance dropped to 1,500 ohms. This 
illumination corresponds to a surface upon which the rays of a 
winter sun fall рерин The resistance curve of thia cell is 
shown in Fig. 1. The cell was mounted in the parabolic mirror of 
the receiving apparatus (Fig. 3) which was 500mm. in diameter, and 
70mm. focal length, and,was connected in series with it and the two 


+ Elek, Zeitschr, 1901, No. 9, p. 197. + Phys. Zeitschr. III., No. 20, p. 473. 
t Phys. Zeitschr. IIL, No. 15, p. 285. § Elect. Zeitschr. 1901, No. 9, p. 198. 
| Phys, Zeitschr. III., No. 20, р. 473. 


telephones. The latter had high resistance, thin diaphragms and 
weak magnets and were highly sensitive. 

The Hegen Accumulator Works had the kindness to place at my 
disposal for these experiments the battery launch Germania 
which was at the time in the Wannsee. It was equipped with a 
small Schuckert torpedo boat reflector with 35cm. opening. Fige. 
2, 3 and 4 show the two signalling stations, and their positions are 
seen in the map, Fig. 5. The numbers on the map correspond to the 
numbers of the experiments. 

Experiment 1, made on July 4th, across the Wannsee. About 14km. 
Air clear. 

Experiment 2, made July Sch, evening, from the Motor Launch 
Exhibition over the Wannsee to the neighbourhood of New Cladow. 
About 38km. Foggy. Ia this experiment the sending station was 
the ‘ Germania,” which was moored to the quay, and the receiving 
station was the motor launch “ Loreley.” 

Experiment 3, made on July 9th, evening, across the Wannsee. 
About l'6km., in heavy rain. The experiment had to be stopped 
at 1:6km., as the accumulator battery at the receiving station was 
accidentally overturned. 7 

Experiment 4, made on July 16th, afternoon, in the direction of 
Schwanenwerder. About £'okm., in slight sunshine. 

As the local conditions at Wannsee put a limit to the extension of 
the experimente, after numerous difficulties it was possible to resume 
them on the Havel over greater distances. 

Experiment 5, July 25th, evening. Receiving station at the plat- 
form of the Kaiser Wilhelm tower on the Karlsberg, in Grunewald. 
Transmitting station on the “Germania.” Direction towards the 
Peacock laland, near Potsdam. About 7km. Atmosphere thick, 
alightly foggy. 

Transmission in all cases was good, and in the last experiment 
surprisingly loud and clear. As only a single set of apparatus was 
available, telephony could only take place in one direction. Com. 
munication was made from the receiving station to the sending 
station by optical signals. 


THE USE OF ELECTRICITY IN IRON AND STEEL 
WORKS.* 


BY F. KYLBERG. 
(Concluded from page 1040, Vol. XLIX.) 


Electrically-drien d Arrangement for Mixers, Open-hearth 
Furnaces and Converters (Fig. 3).— For this purpose also electric 
power can be suitably applied. The large, heavy pig-iron mixers 
were hitherto operated by means of one or two hydraulic cylinders, 
an arrangement that can now be replaced by a combination of levers, 
which receive their motion direct from a motor and crank. The 
motor is placed as far as possible from the mixer, so that in pouring 
in the molten metal the risk of injury by the splashing of the metal 
is avoided, and it is not too much exposed to the excessive heat. 
The tilting of an open-hearth furnace could be effected in the same 
manner as that shown in Fig. 3. As regards the arrangement of 
motors for tilting the converter, this is in accordance with the details 
previously given in the case of the mixer, and the power is trans- 
mitted by means of spur-wheel and worm gearing. The power 
necessary for tipping the mixer or for tilting the open hearth fur- 
nace amounts to about 7 H P., and the time required for the perfor- 
mance of the operation is not more than half a minute. For the 
converter, on the other hand, since the contents of this must also be 
lifted, the requisite power is about 60 н P., and the time in this case 
is about one minute. 

Standard Screw-casting Crane (Fig. 4).—In the crane shown in 
Fig. 4 the customary chains or wire ropes for hoisting the casting 
ladle are replaced by screwed spindles. Notwithstanding the fact 
that this arrangement was at first looked upon with disfavour, it has 
been found that these electrically-driven spindles have pre most 
successful. The advantage as compared with fope or chain gearing 
is exhibited in the increased precision in handling the crane, and in 
the comparatively small amount of wear and tear, in spite of the 
rough and ready work to which it is exposed in the converter shed. 
It is only after a long period of time that the phosphor-bronze nuts 

uire to be changed and be replaced by new ones. The screwed 
spindles are protectedagainst dust by meaus of telescoping sheet-iron 
cases. The author has seen various cranes of this type at work in 
German ironworks, and all doubts which he formerly entertained 
with regard to screw cranes were removed on observing the smooth- 
ness and precision with which they worked. 

Electric Adjuster for Ingot Cars.—In most of the American open- 
hearth steelworks the method has now for several years been followed. 
of pouring the metal direct into the ingot moulds when standing on 
small cars. By this plan the whole of the time and labour in the 
casting pit is saved. At the Differdingen works also this system was 


* Abstract of a Paper read before the Iron and Steel Institute, 
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introduced some years ago, and is working with signal success The 
charge from the open-hearth steel furnace is tapped direct into а 
casting ladle, and is conveyed to a platform at one end of the casting 
shed. Here the steel is poured into the ingot moulds mounted on 
the сагв, which latter are drawn forward one by one upon a track 
alongside of the casting platform. In order to adjust the ingot cars 
without moving the crane an electric adjusting gear for pulling 
forward the cars is provided, and an arrangement of this description 
was constructed for the Differdingen works by the Benrath 
Engineering Co. 

The Further Process of Handling Ingots in Steelworks by Means of 
(1) Electrically-driven Stripping Cranes, (2) Combined Soaking Pit and 
Stripping Cranes, (3) Soaking Pit Cranes. —Ав a necessary adjunct to 
the above-mentioned method of the direct casting of ingots upon 
cars, the ingot stripper playa an important part. Such machines, of 


various designs, were first constructed by the practical Americans. | mentioned the lever com 
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An electrically-driven soaking pit crane with automatic gripping. 
tongs, with the raising and lowering of the ingots effected by means 

of a screwed spindle, and one operator only necessary for the service 

of the crane and manipulation of the tongs, has been ia operation for 

several years at the Differdingen works, and from the time that it 

was first put into operation has worked admirably, dealing with the 

entire production of ingots made at these works. 

In this connection might be mentioned the well.knowa charging 
machine for open-hearth and horizontal re-heating furnaces, by means 
of which considerable economy in power is secured, as well as in 
increased efficiency of the steelworks. These machines also bear 
further testimony to the advantage of applying electricity as a source 
of power in the steel-making industry. 

Electrical Appliance for Lifting the Soaking-pit Covers. —A mong the 
more recent electrical app iancu for iron and steel works may be 

ination for raising the lids of soaking pits. 


Fia. 3.—HEaTeD Pia-IRON MIXER, WITH ELECTRIC TILTING ARRANGEMENT, 


In the later types, electricity ав the driving medium has replaced 
hydraulic power. The difficulties which had to be overcome in order 
to adapt electricity to this purpose lay in the fact that the pressure to 
be exerted ie very considerable in order to force out the hot ingot 
from the ingot mould. By the employment of screwed spindles the 
problem was at length solved, and there are now several such ingot 
strippers with screwed spindles in active operation. The ordinary 
electrically-driveu ingot stripper only draws the mould from off the 
iugot, and afterwards places the empty mould upon another car 
provided for the purpose in the neighbourhood. An entirely 
new kind of construction, which is better adapted for produc- 
tion on a small scale, is a combination of a stripper and soak- 
ing pit crane, by means of which it is possible first to strip 
off the mould and afterwards to pick up the ingots with the 
same tongs and convey them to the soaking pita After re-heating, 
they are extracted and carried by the same craue to the live rollers. 


By the adoption of this 5 hydraulic cylindera, which are 
ordinarily used to pick up and carry away the covers of these pite, can 
be dispensed with. The apparatus is constructed to span one to three 
rows of soaking pits, and is able to serve a very large number of these. 

Live Roller Driving Gear.—In the general construction of electric 
driving geer for live rollers, as usually carried out, two motors are 
used for the heavier roller trains for ingots or for long trausporting 
trains of гоПега. In other cases a simple driving gear with one 
motor is employed for standard roller trains of lighter construction. 
These trains of rollers are so well known that to describe them in 
detail here would be superfluous. It. is only necessary to remark 
that this method of driving them is greatly superior to the ordinary 
methods of steam driving. It has unfortunately been impossible to 
give diagrams and other data in connection with these electric 
roller-driving gears on account of the shortness of time available, but 
the author hopes on a future occasion to be able to give fuller details. 
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` ИА Electrically-driven Live Roller Gear, Roll 
&ranng Gear, Upsetting and Transferring Gear.—In connection with 
room Pg ge ч ныт for electric driving, а novel 
: , 80 far as the author is aware, has never hitherto 

en put in operation in rope: ie the electric screw gear for the 
adjustment of the upper roll. is arrangement was first designed 
in 1895 by the firm of Mackintosh, Hempill & Co., in Pittsburg, for 
the various rolling mills of the Bethlehem Iron and Steel Co. At first 
the arran t consisted of an electric motor, placed between the 
two housings, for the adjustment of the upper roll. A great difficulty 


VVV 
e hea an e ex to the t heat 
Which radiated from iie. | jii 


Ш 1889, when the Bethlehem stoel works were taken over by the 
i and-were re-erected in Homestead, it was soon 


interests, Я 
found necessary to alter the method of driving, and the whole of the 
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either motor is incapacitated from any cause, the other would still be 
sufficient to rm the necessary work of adjustment.. | 

The upsetting and 1 is also electrically operated in 
many instances, and the hydraulic arrangements hitherto in vogue 
have been superseded. N | 
Electrically-drwen Hot Saw.—For cutting the sections as they 
come from the finishing rolls various kinds of swinging saws have 
been invented driven by steam. In all these arrangements the 
advancement of the saw was always effected by means of the 
hydraulic cylinder. An electric counterbalanced hot saw is made 
intended to replace the hydraulic cylinder, the saw itself being 
also driven by an electric motor. With this hot saw girders of a 
depth of 550mm. (22in.) can be cut. The diameter of the disc is 
1,500mm, (Aft. 11ір.), and the velocity at the periphery is 60 metres 
per second (198ft.). The power n for driving the saw is 


ecessary 
about 60 H.P., and it is capable of making five cuts per minute. 
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motors for actuating the screwing gear were placed at one side of the 
the motion being transmitted by means of belts. This 

eystem was further modified by the Wellman, Seaver Co., who con- 
ructed an electric adjusting in which one motor only was 

Dass was fixed on the dus pus S the dun) iss 

" justing gears were inspec y the author on the occa- 
aon of a visit to раша near Birmingham, and their working was 
all thas could be desired. The driving was effected by means of an 
electric motor of 100 z.P. The arrangement described in the 
E Paper has the advantage, as com with the American 
ign, that the driving of the screw-adjusting gear is effected by 
means of two motors, one on either side of the housing. Either 
motor can be cut out, or they can work ie in the same manner 
м described in the earlier portion of the Paper, by which means the 
speed of adjustment can be varied as desired. e system of two 
motors ensures, besides a greater precision of action, and in case 


Adjustable Stop for Regulating the Length of Girders Cut by the Hot 
w.—This arrangement is exceedingly convenient for adjusting the 


length of the material to be cut and the length of the different 
sections ; it permits a variation in the size of the bars of 5 metres, A 
Т H P. motor is used for adjusting the stops which determine the 
length of the girder, and the stops can be traversed throughout their 
entire range within half а minute. The bars and girders can there- 
fore be 11 t with with absolute regularity as they come finished from 
the mi 

Hot Bed with Electric Transferring Gear.— The transport of the 
sections upon the hot bed can also be effected by an electric trans- 
ferring gear, which is actuated by wire ropes driven by a motor. An 
appliance of this kind presents no striking novelty, but is worthy of 
mention in order to complete the enumeration of the various 
mechanical devices employed in a steelworks. These gears can be 
constructed to handle light or heavy sections, and several such trans- 
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ferrers сап be provided in one hot bed. They should, however, be 
шеш of each other, and а separate motor of 2 H.P. can be 
supplied for driving them. By their means girders can be turned 
over and placed upright if desired. | | 

Electrioally- driven Lifting Table pt Plate-rolling and Wire-rolling 
Miils.— Lifting tables of this kind have been in successful operation 
for several years past in America, and in the author's opinion the 
employment of such apparatus in European steelworks would be 
extremely advantageous. A rolling mill equipped with lifting tables 
of this description is at work at the Carnegie Steel Company’s works 
in Pittaburg, and the author noted on the occasion of his visit that 
they were capable of being reversed 20 times minute without 
overstraining the motors in any way. The roller train of a three- 
high rolling mill may be driven by one motor only or by means of 
three motors. The initial outlay for the latter is somewhat more, 
but on the other hand a greatly increased output is secured. 

In general, the following principle may be taken as applicable in 
the standard practice of electric driving in ironworks : that the 
motors should be of as nearly as possible the same power and 
By this means the cost of repair is lessened, and the changing of the 
working parts when worn out can be more easily effected. 

Before concluding this Paper mention should be made of two 
appieno of ial construction where a great advantage is secured 
it electric driving is adopted, All works which are engaged in the 
manufacture of tyres or of rolled pulleys have experienced the 
difficulty of producing a uniform thickness in the material of the 
tyres and wheels when using rolls held up by hydraulic power. The 
material is often unevenly heated, and, in «шк on account of 
the even pressure of the rolls, an uneven thickness results in the 
colder parta of the rin This defect may be entirely overcome by 
means of the electrically-driven tyre rolling mill e pressure on 
the rolls is maintained by means of two arms, which are connected 
by а counterbalanced square threaded screwed spindle. This screwed 


spindle is driven by means of two motors, which can be operated 
together, or either can becut out. 'The same method can be applied 
also to the manufacture of pulleys, where the two rolls which give 


the are held up by means of & counterbalanced screwed 
spindle, which is also driven by electric motors as above described. 
In the stock yard of а large ironworks it is also of considerable 
advantage to employ the system of cranes known as cantilever 
cranes, which traverse the whole length of the yard, and are so con- 
structed that the projecting arms of the centre crane can just touch 
the outer extremities of the two outside cranes. By means of this 
arrangement the expensive structural ironwork for long runways 
can be with, and the entire yard can be served by means 
of this most simple arrangement, A farther advantage also consists 
in the t economy of power in rting comparatively light 
loads, since a single heavy crane need not be employed. In order to 
reduce as much as possible the great number of revolutions of the 
electric motors, a worm gearing can be employed with advantage. 
These have now been brought to so great a atate of perfection that an 
efficiency of 90 per cent. has been obtained. Of worm gears of 
this description over 4,000 have been constructed by the th 


Engineering Co. 


ELECTRICITY WORKS ACCOUNTS. 


Hampstead Municipal Electric Supply Works. 

Good progress continues to be shown in the growth of this 
undertaking. The increase in the lamp connections from the 
equivalent of 127,455 8 c.p. lamps to 152,252 marks an advance 
much greater than usual. 

In the matter of costs & much greater improvement was 
virtually made than appears from a mere comparison of the 
total cost figures shown in our analysis. The cost of fuel at 
this place is normally heavy, but during the period of high 
coal prices, which have only lately slightly eased, the fuel 
item has been prohibitive of economical generating costs. 
This is shown by the favourable generating cost items other 
than that of fuel. The assessment authority have, however, 
not waited for the concern to recover from the stress of dear 
fuel, but have loaded the undertaking with over £3,000 in- 
creased rates and taxes. To show the undue severity of this 
rating it is only necessary to point out that the 0:8994. per 
unit represented by the rates and taxes at Hampstead is 
slightly greater than the mean total management and property 
charges combined of municipal undertakings of similar size 
in the United Kingdom. | 

| The gross return оп the capital works out practically iden- 
tical with that of the preceding year. Out of this gross profit 
£5,078 was paid into the sinking fund, £7,088 in interest, 
and £264 loss on an alternator sold (shown in table as a depre- 


‘ciation payment). The remainder was expended chiefly on 
capital account in lieu of raising loans for the purpose. It is 


further to be noted that the cost of an artesian well which has 
been sunk was met out of the depreciation fund, the latter 
being depleted by £965. 


Ayr Municipal Electric Supply Works and Tramways. 


working profit was not more than 8:09 per cent. on the mean 


AYR CORPORATION TRAMWAYS. 
Summary of Acoownts to May 15, 1902. 


Date of commencement of working ......... September 26, 1901. 
§//0»‚ ꝓĩ A E ыны Overhead roller at 500 volta, 
Tramway manager . Fred Coutts. 
Resident engineer . J. C. Inch. 
Total length of single track... . 2} miles. 
„ n double "ЕТТЕ 1} » 
Number of cara. ........................... € 10 motor. 
CAPTTAL, 
Amount authorised... ............ . “ £70,000 
„ borrowed ............ РОЗТИНУ ТЕРРИ T 67,000 
n. pl! 459 
Authorised but not borrowed ............... 3,000 
Total capital expended .................. ..... 50,330 . 
On buildings ...............................ә› Pca 
» permanent way , 
» machinery ad РОНЕ 410 
„ overhead equipment.. 4,852 
„ rolling stock ........................»ь....... 5,236 
,, misce к F ҮТИ e 
Depreciation fund .............................. , 
Reserve fund .................................... 
REVENUE. 
COR CE lee E a £4,974 
% 4,780 
Other sources ...................................› 194 
EXPENDITURE. 
%% ER > £2,858 
ing expenses eee . 825 
Repairs and masntenanoe. .............—...... 118 
rafíc pense . 2 1,525 
General arge 386 
FINANCIAL RESULTS. 
Working Proft ................................ £2,121 
Carried to depreciation fund........ ......... 1,037 
„ „ Sinking fund... 222 
„ 3 interest on lo ane 620 
Profit carried to гегегүө........................ 245 
Percentage of total expenditure to revenue 514 per cent. 


REMARKO TO TABLES. 


; ету апа 1. 
remises £235, at distributing stations £186. 
се. J 
anuary, 1000; previously 

£12,500. n Machinery 
transformers £12,400, meters, instruments, &c., £18,595. о At 6d. and 2j 


at 4d. £1,435 and at 2d. 
boilers 2869, machinery an 


AYR.—a Over nded. b Of mains £18. c Treasurer £12, auditor £11, engineer 
£275, clerks £112. d Repairs to property £46, law £60 and insurance £88. e Loss 
on year's working. "i £1, 10s, per glow lamp per annum. 9 4d. for first 600 unita, 
above 500 to 1, , 1,000 to 3,000 9{4., 9,000 to 5,000 2d. per unit. For traction the 
charge was 1jd. per unit for the first 200,000 umts, and 1d. per unit beyond this 
amount. A Of mains £27. i Treasurer £12, auditor £21 £300, cl rks £128. 


9 
j Including first of five annual payments to meet rtion ef expenses of 
power bills 2106 and mortgage renewal expenses ар. 
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Undertaking Worked bg 2222222 > | Hampstead Borough Council. Ayr Corporation, 
Date of Commencement of Supply 1894. (network, || J айлу, ОРО. 
of Supply 


sas san san set oas nm a m  À e. | Alt.-current trans. sub-stations feeding 3-wire [| Alternate-current transformer sub-stations. 
George Н. Cottam. {| Arthur J. Fuller. 


MAR, 31, 1901.* MAY 15, 1901. 


— ap um ar am am — 


YEAR ENDED 


МАВ. 31, 1902. MAY 15, 1902. 


QUANTITIES— 
Units ——————— 2,252,281 2,657,494 553,615 730,777 
. 1.759,147 2,127,173 490,496 655,518 
ws 8014 to consumer 22 L2 LL amn 2 1,579,585 1,950,446 170,736 192,553 
n sold for public lighting, &...... 179,562 196,727 319,760 330,560 
зп Bold for traction . 4 Б nil nil nil 132,405 
UNITS SOLD PER MEAN 8-C. P. LAMP CAPACITY .... 173 153 251 33˙6 
Actual maximum supply demande 1,506 kilowatts 1,810 kilowatts 282 kilowatts 460 kilowatts 
Load factor веника ванна еа „ „„ „„ „ „ ьш «„ 15: 3% 15:477 19:87 * yA 
Number of public lamps oče dap cas omi oan umo oas oan ans oan oan — 89 arc 89 arc, 58 glow 85 arc, 146 glow 95 arc, 149 (32. p.) glow 
Connections to mains in 8-c.p. lamps ab end of year 152,252 20,069 21,817 
OAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 4,459 625 625 
Per kilow Per kilowatt er kilo 
CAPITAL— Fotel. capacity, Total, capacity. * Ec "| тош. uc аш 
AUTHORISED (TOTAL)... a — mmm 237,099 | £53 2 |£298555 | £670 £70,000 | £112 £85,000 | £136 
Loan (including Debenture charges) se s == 237,099 53° 2 298,5 55 |  6TO 70,000 112 85,000 136 
RECEIVED (ora 222121" 498 298,555 670 55,962 89:5 63,234 | 101 
Loan (including Tebenture charges) ses ses san nan ow 219,870 49-5 298,5 555 610 55,962 89:5 65,254 101 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) .. — — nil — 14,038 22:5 21,766 3418 
Loan (including Debentures) l—— KE - nil — 14,058 22'5 21,766 34˙8 
REPAID (TOTAL) k 9246, 207 | 14324 321 2.000 320 | 2,000 3:20 
RESERVE OR SINKING FUND. 2222 138,603“ 417 | 19,777° 444 2,068 331 5,371 8:59 
DEPRECIATION FUND — +з ——— — [ — 2 ‚205 072 2,240 | 0:503 — | — eps 
Lands and buildings — мч =з — шышы сш шы — oo 57,1654 12:8 14,299 | 167 = E. Ф | EE 
Plant ELLEN AN EM — Jii жыз ee — — —— 102,508¢ 25'0 122,746" 27:5 8 | -— = | === 
76,871 17:2 85,590 19:2 — | — — | — 


MEM LL a ub) эл» Dm ume им = — — — | "m — 
BALANCE OF CAPITAL ACCOUNT 22 -196% | -0:313 - 952 
Per unit of Per unit of Per unit of 
Total. total units Total. total units total units 
EREVENUE-— sold. fec sy s sold, sold. 
r. £39,341 4'440d. £5,591 2°736d. › | 2:494d. 
Revenue from supply 22222222 3483359 | 39504, 3,327 1:6294, 5,765 1°5794, 
11 —— mae mam — —— — ш. 1.726 0°195d, — | — — | — 
> public lighting 2/45 | 010d. 2,065 1:010d. 2,148 07874. 
” о дк боари — < — — — —— — — — nil — nil — ' 828 0°5054. 
— 2 —— 57 0:0044. 199 0:097d. 69 0:025d. 
EXPENDITURE OUT OF REVENUE - 
TOTAL COSTS.......... —————— e £24,651 2"781d. £4,159 2':034d. | £4,320 15824. 
TOTAL WORES COSTS „u nus nms nmr man man mam men man mam mam mame ae me 17,612 1'€86d. ,296 1:583d. 3,271 1:200d. 
Generation of electricity ee oA e ho em — яш e t ош ше шз — 15,149 I'?09d. 2,956 1'446d. 2,881 L0356d. 
Fuel (including cartage, &с.) ~. 10,719 1°2104. 1,994 0:9764. 1,800 0:6594, 
Oil, waste, water, віогев sns aas um oat ans our amn amn oen ee ow 858 0:097d. 74 0:036d. 168 0:062d, 
Wages at station . -—————— mam ma m — 2,639 0:298d. 659 0:3134. 746 0:278а. 
Repairs and maintenance at station mm sm m s sa == 699» | 01054, 245 0:120d. 167 0`0614. 
Distribution of electricity. 2222222? 1,686 0°1844, 178 0'087d. 183 0°0674. 
Wages, &c. — ñ— ö—ͥ—]— UUUh— 2 E EE BEBE 1 6364 | 0:184d 147 0:0724. 143 0:052d. 
renewals of mains, &с, sa sa s sa =n sas sas oo: | | , Y 31% 0:015d. q0^ 0:015. 
Public kohting E 827 0'093d. 102 00504. 218 0*078d. 
BE ——- вт | оова }{ 12 | O08 |) 23 | oor 
pvo AND PROPERTY CHARGES „m... nm n.. 7,039 07794d. 923 0:452d. 1.043 0:382d. 
et rents ——y— — ——— — сш Ge se —E[— бше эсш — — ee — — — — — — 
1 taxes — — — ae — — —À „зе qe — ao жы жа — M „, o 38,536 0°899d, 220 0: 112d. a 5 
aer ттс] — . — кзы эше ьш „.. 8,503 0'8954. 693 0 339d. 29 | 'ó 100. 
————————————— 1,681 0:1904. 410* 0:2014. 462 * 0:169d. 
Stationery, ** 259 0:027а. 56 0 018d. 52 0:0124. 
Establishment charges — ——— —————— —— 791 00894, 24 00124. 26 00094. 
Law charges 40.4%! 480? | Q'065d. 789r | 0:089d. 2254 0:109d. 259-7 0`1244. 
to mean y 4 to mean 
FINANCIAL RESULTS— Total. eb ape Tota. eb w de Total. cih vate wee. ei e des 
WORKING PROFIT FOR YEAR ..........................| 211273 566% | £14,690 5667 | 21433 2: 78% — £2,491 3:69% 
Sum carried to Depreciation Fund- -- 5,205 1:61% 264 01085 |  — 77 y 879 
Sum carried to Reserve Fund.. e.e s= . 2,906 | 146% 7,558. 282% 1,051 2:04% 1,265 гота 
Net interest on loans (incl. Debenture charges) ..| 6,550 518% 7,083 273% | 1,509 2:93% 1,982 295% 
Net profit for the уеат....... „ 118 — nil — — = = zi 
BALANCE FROM LAST ACCOUNT ........—.—.— 13426 | 673% | — P яе — - ч 
BALANCE AVAILABLE FOR DISTRIBUTION, &o,.....| 12,238 614% — — E d (o Ton) 
— ES oes : 27 | да УА 77 ~ Jo 
ORDINARY DIVIDEND FAW. = = = 1 жеч | ә 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 646 62:79 4 184710 x naa 
Expenditure mean kilowatt capacity .......-.— a £6. Өз. 21 £5. 10s. 7d. . 13s. 1d. 3 
REVENUE PER 1 MEAN KILOWATT CAPACITY ............ £9. 15s. 2d. £8. 16s. 7d. 28. 18s. 10d. £10. 17s. 10d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN 5s. 5d. 5s. 8d. | 6s. 0d. 6s. 6d. 
Price charged for lighting, per uni 6d. to 24d, 6d. to 23d.“ 5d. 5d. * 
Price charged for power, ND. Lo enun — 2d. 2d. “all round” | 54. Ad. to a ini 
Price charged for ke te ting 222222228 per lamp per ann. |228 рег pu watt are per (E20 per arc per annum.“ £20 per ely annum“ 
Receipts per unit [эчү EDLY LL un ka = — 4: 25 1. 4.554. [ann. 4: 684. ем MC 40: 1 Е 
м " — та эш arn ee — = CNN 
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PRACTICAL WIRELESS TELEGRAPHY. 


The report of Lieut. Born: on the experimental transmission 
of messages from the Poldhu wireless telegraph station to the 
steamer ‘Carlo Alberto (The Electrician, October 24, p. 22), 
taken in conjunction with the important article by Mr. N VII 
MaskELvNE which we publish this week, enable an accurate 
view to be obtained of the present position of wireless tele- 
graphy as a practical means of communication. We have in 
these reports two well-authenticated accounts of series of 
observations made by independent observers, instead of mere 
statements made through the medium of interviewers in the 
daily press, or boasts of feats accomplished or to be accom- 
plished without any detailed information as to corroborative 
experiments. It has now been definitely proved that signals 
in the Morse code, constituting words and even complete 
sentences, emitted by a powerful transmitting station, can be 
received at a distance of 750 miles under certain conditions. 
What these conditions are precisely, is still a matter of uncer- 
tainty. The famous message from the Italian Embassy to 
the ‘Carlo Alberto” through the Poldhu station was first 
sent at 9 p.m. on September 6th, but the instruments on the 
Italian vessel did not respond to it, although it was repeated 
over and over again. It was not until 4:80 a.m. on Sep- 
tember 9th that the ** Carlo Alberto’’ received this message. 

* Youg Masesty’s Embassy sends by Mancowi's telegraph 


humblest homages.—Caricnani”’ was, moreover, repeatedly 


recorded at the wireless telegraph station erected by Mr. 
MaskELYNE for the Eastern Telegraph Company at their cable 
terminus and telegraph school at Porthcurnow (Cornwall), 
and the record there was duly received at 9 p.m. on 
September 6th, although it did not reach the “ Carlo Alberto ” 
until 55 hours later. This message, in fact, formed an almost 
dramatic conclusion to a lecture on wireless telegraphy which 
was being given at Porthournow; for Mr. MasxzgLYNE had 
connected the lecture room with the wireless telegraph 
apparatus through a relay, and the message was ticked off on 
а Morse tape before a large audience. To prevent over- 
hearing is, of course, most important, and it appears that 
the Marconi Company has made an attempt in this direction, 
which, however, cannot be described as eminently success- 
ful. A series of Morse dots are transmitted simultaneously 
with the message, and the power used for this purpose is 
chosen во as to be less than that employed for the message 
itself. Thus, in the neighbourhood of the transmitting 
station these continuous dots are received superposed on the 
dots and dashes of the message, and a jumble results which 
is difficult and sometimes impossible to decipher. But in 
the neighbourhood of the receiving station, or even at fairly 
distant intermediate points, it is evident that the signals could 


1 be “tapped " easily with suitable apparatus; for then the more 
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intense signals only would be received just as at the receiving 
station itself. Even at points nearer to the transmitting 
station, account could doubtless be taken of the difference of 
intensity between the two signals. This device is extremely 
crude, and is no real substitute for proper tuning or syntony. 
It is disappointing that the Marconi Company has not yet 
something better to offer in the way of a system of syntony, 
for the company certainly led us to expect over two years ago 
that something more definite had been accomplished. An 
* interview ” with Mr. Maxcont, published in the Essex County 


Chronicle when ihe application of wireless telegraphy for | 


military purposes in South Africa was occupying public atten- 
tion, contained the following passage :— 

“ And I understand," continued the journalist, “that there is no inter- 
ception of messages sent by wireless telegraphy such as there is of messages 
sent by means of wires? 

" None whatever,” was the reply. “Where you have an ordinary tele. 
graph wire you can read any message that goes over it without the slightest 
difficulty ; and some people, especially the Post Office people, have been 
saying so much about the wireless system being public, but as a matter of 
fact, it is absolutely impossible to intercept any message sent by it.” 

On October 4, 1900, Prof. J. A. Fiemme, who is connected 
with the Marconi Company in a consultative capacity, wrote 
to The Times that the problem of ‘‘ isolating the lines of com- 
munication” had been solved in actual practical working. 
This was repeated by Prof. Fremme in December of the same 
year in the course of his Cantor lectures at the Society of Arts, 
and Mr. Млвсом in his more recent Papers before that Society 


and the Royal Institution (May, 1901, and June, 1902), made | 


similar claims, and described the apparatus which was to be 
employed for syntonised stations. 

A more serious question is involved, however, than the 
mere success or failure of Mr. Marconi’s long-distance experi- 
ments. Тһе powerful waves which are being emitted in all 
directions by his gigantic transmitting station at Poldhu in 
the course of his endeavours to telegraph across the Atlantic 
are likely to disturb all other wireless telegraph stations 
around the coast of this country. In view of our position as 
a maritime power, and in view of our enormous fleet of war 
and merchant vessels, the value of wireless telegraphy as a 
practical means of communicating between ships and from 
ships to coast stations is almost incalculable. A system for this 
purpose in which the various signals will not interfere with one 
another will be difficult to perfect, but the difficulty should not 
be insuperable if the necessary investigation and experiments 

are carried out in a scientific and systematic manner. 
We may liken the Poldhu station to a man standing on the 
steps of St. Paul's Cathedral who has sufficient lung power to 
make his voice heard as far as Temple Bar. He could shout 
messages to a colleague stationed at this distance, but the 
noise he made would interfere with the peaceful transmission 
of speech in his neighbourhood. In the same way the intense 
waves sent out from Poldhu in the endeavour to telegraph 
across the Atlantic will evidently drown other Hertzian wave 
signals, and render it difficult, if not impossible, to employ 
wireless telegraphy for a dozen different purposes. It is far 
more important that we should possess an effective ship-to-ship 
and ship-to-shore telegraphic system than that the Marconi 
Company should be able to establish telegraphic communica- 
tion across the Atlantic for the transmission of those messages 
for which cheapness is more essential than speed, secrecy and 
accuracy. The problem as to what should be done in the way of 
regulating or controlling the use of the ether is a difficult one. 
Mr. Marcont has done much for wireless telegraphy in its 
initial stages, and his venture has received liberal support 
from his shareholders, the capital of the two Marconi companies 
being over half a million sterling. It might, therefore, be 


claimed with some degree of justice that it would be unfair to 
debar him from endeavouring to make some return on this 
capital by an established long-distance telegraph system. But, 
on the other hand, the likelihood of serions commercial wireless 
telegraphy across the Atlantic remains remote, and in the 
meantime it is not unreasonable that an effort should be 
made to safeguard those applications of wireless telegraphy 
which have already been proved practicable and may 
undoubtedly be made profitable. 


THE PACIFIC CABLE. 


As announced in our last issue, the British Pacific cable was 
completed on Friday, and the usual congratulatory messages 
have been conveyed through it. The engineers’ certificate has 
now been given, and it is expected that the arrangements will be 
complete for opening the cable route for public use in a few 
weeks’ time. We will not here recapitulate the history of 
the scheme, which has been duly recorded in The Electrician, 
nor need we give the text of the various congratulatory 
telegrams ; we will deal in this article rather with the technical 
features of the cable. 

Fig. 8 is a sketch map showing the route, which was 
selected in such a way that the cable only touches British 
territory. The length of the sections and the date these were 
laid is as follows :— | 


Section, Length laid, 
Nauts. 
A. Vancouver-Fanning Island 5,458 
B. Fanning Island-Fiji ............... | 2,0431 
C. Fiji-Norfolk Island ..... ......... 981:5 
D. Norfolk Island-Southport ...... 83677 
E. Norfolk Island-Doubtlees Bay... 5187 


It will be seen that the total length is 7,888 nauts. The 


average speed of laying was 198 nauts per day. The time 
between the commencement and termination of the Vancouver 
and Fanning Island section does not represent time taken for 
actual laying as, owing to the extreme weight of the cable, 
the entire section could not be carried, and there was a wait for 
another cable ship with the shore ends. This section from 
Vancouver to Fanning Island, it will be noticed, is 8,458 nauts 
in length—the greatest length of cable ever laid in one 
section. On this account the core had to be given a larger size 
than that possessed by the other sections. From Vancouver 
to Fanning Island the copper weighs 600lb. per naut, and the 
gutta-percha 340lb. per naut. Outside the seven-strand of 
the copper conductor of the Vancouver-Fanning Island core 
are four flat wires which are given a long lay and flattened 
down round the central copper strand. In the second section, 
from Fanning Island to Fiji, the corresponding figures are 
220/180, and the remaining three sections are all 130/180. 

The armouring of the deep sea portion of this cable consists 
of 18 galvanised wires of No. 14 (0-088in.), each wire taped 
and compounded. Two tapes and compounds form the outer 
serving. ö 

The breaking strain of this cable is about 8 tons, with 
between 8 and 4 per cent. elongation. Its weight in air is 
2-1 tons per naut, and in water 1-15 tons per naut. Sections 
of the various cable constituting the Vancouver-Fanning 
Island section are shown in Fig. 1. The rock cable is 
armoured with 10 wires of No. 2 gauge, then six wires of 
No. 00, the latter being wound spirally with a very short lay, 
the latter fact accounting for the peculiar shape of the section 
in spite of the wires being circular. This rock cable weighs 
21 tons per naut. The heavy shore end weighs 164 tons per 
naut and is insulated first with 12 No. 6 gauge wires and 
then with 14 No. 1. The heavy intermediate cable is 
armoured with 10 wires of No. 2 gauge and weighs 8 tons 
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per naut, and the light intermediate weighs 5} tons per naut 
and is armoured with 12 wires of No. 6 gauge. 


Fig. 2 shows the of cable used on the Fiji-Norfolk 
Island—Queensland New Zealand sections. The core, аз 
already stated, is 180/180 and the armouring is as 
follows :— SEE | 

Rock cable . . . . . 7 

Heavy shore end ............... »TIl1l e oe 

Heavy intermediate .......... "2 уу. енн No. 2 „ 
ight in . T neu No 8 „ 

Second light intermediate 10: uc сайн No. 6 „ 
p BOR... ꝗ . . „ AO: gy енә No. 15 „ 


The bay cable is twin, and is armoured with 18 wires of 
No. 9 gauge. For the shore ends and intermediate cables 
brass tape is employed as a protection against the teredo. 


" RUSSIAN EMPIRE 


e 
Norfolk 1. 
hport 


Doubtless Bay 
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steep submarine mountain lying in what would have been 
the direct line of route between Southport and Norfolk Island. 
Had the cable been laid straight over this a breakage would 
have been certain in the course of time, for when the sound- 
ings were taken the depth decreased almost suddenly from 
2,400 fathoms to 220 fathoms. This elevation in the ocean 
bed was termed Britannia Hill, and a slight détour was made 
to avoid it. 

As has already been recorded in The Electrician, all the sections 
of the cable were manufactured by the Telegraph Construction 
and Maintenance Co., the tender of this firm having been by 
far the lowest. Messrs. Clark, Forde and Taylor have acted ag 
engineers to the Pacific Cable Board, and Mr. R. Е, Peake and 
Mr. Arthur Dearlove, of that firm, are at present engaged in 
making the concluding tests. It is by the courtesy of the 
Pacific Cable Board that we are enabled to publish this 


o UNITED 
© STATES 


Fic. 3.—Mar S8HowiNa ROUTE oF THE PaciFic CABLE. 


To show the importance of the preliminary survey before | description, and we are indebted to Mr. H. A. Taylor, the 
the cable was laid, it may be mentioned that about 100 miles | senior partner in Messrs. Clark, Forde and Taylor, for the 
from the starting point of the cable off Australia there was a | information contained in it. 


A SUPPLEMENT TO LIEUT. SOLARIS REPORT ON 
“THE RADIO-TELEGRAPHIC EXPEDITION OF 
Н.І.М.8. ‘CARLO ALBERTO." 


BY NEVIL MASKELYNE. 


In publishing these notes it must not be supposed that I 
intend to criticise Lieut. Solari’s interesting report. On the 
contrary, I feel that he has eet forth the facts at his disposal 
most clearly and candidly. It appears to me, however, that 
his report, although voluminous, is not complete. There are 
certain facts not included in it which should, undoubtedly, 
have been published. Had Lieut. Solari been in possession 
of those facts they would have been made known, I am sure. 
Therefore, since I am in a position to add these supplementary 
details, I will do so. | 

Having been commissioned to establish a station at Porth- 
curnow, Cornwall, for the purpose of signalling to vessels now 
being fitted for wireless installations, I decided to superin- 
tend, personally, the erection of the land station. Therefore, 


last August I went to Porthcurnow and commenced operations. 
Pending the erection of the mast, І set up a scaffold-pole, 
carrying & diminutive collecting circuit, in order to make pre- 
liminary tests and adjustments. At once I began to receive 
signals and messages in the Morse code. The signals did not 
continue all day, but at certain regular times. At each 
quarter of the hour they began, and carried on for about 
10 minutes. There was a definite plan of working. The 
signals commenced with a ‘‘call”—‘‘ CBCB," followed by a 
full stop. Then came some 200 or more repetitions of the 
letter “8.” Next, we had some small item of news, clipped 
from the daily papers. Finally, came the signature ZE; 
or, for all I knew then, it might have been MIMI.” The 
signals «— — - . „run together, might stand for 
either ZZ or MIMI.” I append one of the original slips, 
representing a typical series of signals, complete in every 
particular. 

Naturally, I concluded that the signals came from the nearest 
station—Poldhu—18 miles away. Subsequent events have 
amply justified that conclusion. Knowing that experiments 
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COMPLETE POLDHU MESSAGE, USUAL FORM. 


The above slip contains—(1) The call-signal СВСВ"; (2) over 200 repetitions of the Morse signal “æ= =.=," representing the letter “* 8"; (3) the message 
б Professor Verchow (sic) died yesterday; (4) the message “ Heavy rains ia India, expected end of famine " ; and finally, (5) the signature “ ZZ." 

Time occupied in transmission, about 10 minutes. 

Me sages (12 words) occupied about 2} minutes, giving a speed of approximately five words per minute. 


INTERFERENOR SIGNALS FROM POLDHU, SENT BY AN AUTOMATIC TRANSMITTER DEVISED TO PRODUCH INTERFERENCES, 


М t ЖЕ 


2 


ео e$ фф еа 
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MESSAGE, THE FIRST BEING THE IDENTICAL MESSAGE REPRODUCED IN “THE ELECTRICIAN” OF OCTOBER 24, 1902, р. 25. 


Two REPETITIONS OH EMBASSY " 


were in progress between Poldhu and the ** Carlo 
Alberto," it did not require а Sherlock Holmes to 
discover that ОВОВ " was the call-signal for the 
** Carlo Alberto." In consequence, the vessel was 
familiarly spoken of at Porthcurnow as ''Carlo 
Bertie.“ In like manner, it was evident that 
* ZZ” was the signature assigned to Poldhu. Of 
course, I was prepared to take an intelligent 
interest in the experiments—and I did во. 


Now, for over two years I had been almost 
constantly in touch with Marconi stations in 
various parts of the country. In every case I had 
found that our working produced mutual inter- 
ference. Consequently, I inferred that those par- 
ticular stations were not fitted with Mr. Marconi’s 
syntonic apparatus. The reason for this I could 
not guess; but such was the fact. Of course, I 
had read of the marvellous efficacy of syntony. 
I had read of ‘‘ triumphs’ achieved almost every 
other day. I had read of experimentalists—even 
Sir Oliver Lodge, to whom we all owe so much— 
being challenged to intercept Marconi messages. 
Then the question arose, why does not Mr. Mar- 
coni use this syntonic apparatus? It seemed to 
be something too precious to be supplied to mere 
working stations. Still, he must use it somewhere, 
and the only conclusion at which I could arrive 
was that the syntonic arrangements must be 
employed exclusively at Mr. Marconi’s latest and 

eatest station at Poldhu. Yet, when I went to 

orthcurnow, 18 miles distant, I received Marconi 
messages with a 26ft. collecting circuit raised on a 
scaffold-pole. No wonder I was interested. When, 
eventually, the mast was erected and a full-sized 
collecting circuit installed, the problem presented 
was, not how to intercept the Poldhu messages, 
but how to deal with their enormous excess of 
energy. That, of course, involved no difficulty, 
and by relaying my receiving instrument through 
landlines to the station in the valley below, I had 
all the Poldhu signals brought home to me at any 
hour of the night or day. It is for this reason 
that I claim to know something of the experiments 
conducted between  Poldhu and the Carlo 
Alberto.” Indeed, if any of the later messages 
have gone astray, or have been lost in transmission, 
I can possibly give verbatim copies. 


For the present there is no need to deal with 
Lieut. Solari’s report in extenso. I think a refer- 
ence to one typical paragraph will suffice. A few 
additional points may be mentioned ; but all else 
would be merely repetition. I select the paragraph 
which appears on p. 26 of The Electrician of Octo- 
ber 24, 1902, to this. effect :— 

September 9th.—Sailing from Cagliari to Spezia, 1,540km. 
from Poldhu. A few atmospheric discharges. The receiving 
regular at 3:20 a.m., declines suddenly, and then increases. 
4:80 am.—Telegram from Italian Embassy through Poldhu 


clearly recorded by Morse. 5 a.m.—Dawn here, but signals 
still distinct. 42:80 a.m.—Dawn at Poldhu. The signals 


suddenly dieappear. 
The facts given are not extensive; still, they are 
sufficient. The times quoted are, presumably, 
Italian mean time, and not English. I may say 
that I have selected this paragraph because it 
refers to the Poldhu message reproduced on p. 25. 
The first detail, “а few atmospherio discharges,” 
refers, of course, to local influences at work in the 
Mediterranean. It is only noteworthy because 
there is an idea abroad that, by syntony, atmos- 
pheric effects can be wholly eliminated. Lieut. 
Solari’s report ought to prove a prophylactic for 
that mental disorder. Wherever he mentions 
the suppression of atmospherics,” it is always 
by means of suitable capacity and inductance.” 
Just so; but, in plain Euglish, that represents 


Е 
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nothing more than reducing the sensitiveness of the receiver, 
and trusting to the transmitter to overcome the difficulty by 
enormous excess of energy. Had Lieut. Solari been at Porth- 
curnow on September 9th he would have found it necessary to 
use far more “ guitable" devices, as I will show. 

The next item in the paragraph is :—‘‘ The receiving regu- 
lar at 8:20 a.m., declines suddenly,* and then increases:” Just 
so. Allowing for difference of time, 8:20 in Italy means 2:30 
in England. Ву а singular coincidence, at that time а lonely 
figure, carrying & hurricane lamp, might have been seen 
struggling against a heavy wind, and travelling towards the 
recently-installed '* wireless " station at Porthcurnow. I had 
been called shortly after 2 a.m., and informed that the 
recorder was printing absolute rubbish. I went to see for 
myself, and found that.the signals coming in were the result 
of superposition. Two messages, or seta of signals, were being 
sent at one time. It was not the firat occasion on which we 
had experienced that phenomenon. бо I resolved to see the 
thing through. І went up to the cliff station and, by suit- 
able choice of capacity and inductance,” I sorted out the two 
sets of signals and separated the message from the interfer- 
ence. І found that they both came from Poldhu. If, then, 
this double sending were an experiment in “ diplex trans- 
mission it was important. That being so, why was not Lieut. 
Solari informed that it was being tried? Poldhu was sending 
two sets of signals at once. One set constituted a most impor- 
tant message, the other was а continuous series of double dots. 


telegraphy.” 
To continue, we have the entry: “ 5 a.m. Dawn here, but 


And when, finally, on September 9th, it managed to get 
through, Poldhu had repeated it over and over again during 
a period of 1 hour and 40 minutes, without making any 
material impression upon the Carlo Alberto.” I think 
Lieut. Solari should have been informed of such facts as this. 
In that case I think he would have echoed a remark which I 


large audience. But it did not reach the Carlo Alberto.” 
wired down to the lower station: '' This is what they call 


signals still distinct. 5:30. Dawn at Poldhu. The signals 
suddenly disappear." That reads as though it were a notable 
scientific fact. It suggests comparison between Poldhu and 
the Road to Mandalay,” where the dawn comes up like 
thunder.” But the explanation is simple. The signals ceased 
to arrive because Poldhu ceased to send them, 

Beyond the selected paragraph there is one point in the 
report to which I may refer. A speed of 15 words per minute 
is mentioned. That may have been justified in the particular 
instance quoted, but I have never known Poldhu to work at 
such a rate. In the complete message I append the time of 
transmission was about 10 minutes. The actual messages 
(12 words) occupied, approximately, 24 minutes. That repre- 
sents a speed of some five words per minute. So far as my 
experience goes, that is Poldhu’s usual rate of working. 

In conclusion, the subject, when viewed in the light of 
ascertained facts, presents certain questions which urgently 


a а а show where a message-dot falls exactly between two interferences. 


Yet the man who reports upon the experiments obviously 
knows nothing of what was in progress. But it was no“ diplex“ 
experiment that was being tried. It was simply an attempt 


to prevent stations nearer than the Carlo Alberto from 


reading the message transmitted by Poldhu. I append (p. 107) 
two repetitions of the message in which the interference dots 
are not wholly suppressed. They are the dots through which 
vertical lines are drawn. Also, I show a sample of the inter- 
ference dots themselves, apart from the message, and в speci- 
men of recorder-slip, showing the jumble produced when 
message and interference are superimposed. 

The next entry is :—‘ 4:30 a.m. Telegram from Italian 
Embassy through Poldhu clearly recorded by Morse.” From 
this one might assume that this was the first occasion on 
which that message was sent, and that it came through, as an 
ordinary telegram might, with the receiving station responding 
instantly to the transmitting station. Probably that is what 
Lieut. Solari believes. But such is not the case. That 
message was first sent at 9 p.m. on Saturday, September 6th. 
It was not sent once only, but was repeated many times. On 
that particular Saturday my “ wireless” station, left entirely 
unattended, relayed that message on to the lecture room at 
.Portheurnow, where it was reproduced in the presence of a 

* Possibly the translation does not exactly reproduce Lieut. Solari’s 
meaning. А reference to my recorder-slip shows that Poldhu’s signals 
ceased altogether, concluding with the letters ‘‘YYYVDHSN.” There 
was silence for one minute, then came “YYYVDHSN,” followed by silence 


for three minutes. Poldhu then recommenced sending repetitions of the 
Embassy message, prefaced by CBCB."—N. M. 


b b b, a measage-dash exactly coincident with two interferences. 
c c, dashes which do not exactly coincide. 


Роірно MIXTURE. 


Recorder Slip, showing Message and Interference Dots in combination. Certain interferences are indicated by marks added on the slip so that they may 
be easily recognised. The slip shows how perfectly illegible the messages would be at any station unable to eliminate the interference. 


demand reply. The most important of these, undoubtedly, 
is: What has become of that syntony of which we have heard 
so much? Were these experiments so unimportant that there 
was no need to use the latest and best appliances? That 
cannot be, or the Italian Government would not have lent a 
cruiser in order to carry them out. Then, again, Lieut. 
Solari’s report frequently refers to syntony. Was privacy по 
object ? That cannot be, or Poldhu would not have tried to 
prevent others from reading the messages. The interference 
signa!s could only have had that object. But why go to all 
the trouble of installing an automatic disturbing device for 
the confusion of comparatively near stations, when omnipotent 
syntony was available? Why, of all things, should so puerile 
a device be employed? It was not successful. Indeed, it 
could not be made successful without upsetting the Carlo 
Alberto " as much as other stations. 
When all has been said and done, the question remains аз 
to what is the precise end and aim of these experiments. 
. Surely it cannot be mere sensationalism. Then, what is it? 
| No doubt, it is most interesting to know that by using great 
| power great distances may be covered. But what then? Can 
it be seriously proposed to erect ‘‘ thunder-factories all over 
the world, in order to carry on long-distance signalling ? 
Surely not. That would destroy the chief utility of ** wireless 
telegraphy "—viz., signalling between ship and shore. A 
' gigantic station, such as Poldhu, is calculated to upset every 
other on land or sea within a radius of 100 miles. Some 
day there will be a vessel in distress off Cornwall using her 
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wireless installation to call for help, and, because Poldhu 
happens to be dispensing ‘‘ the mixture as before," that vessel 
will be unable to communicate. "Then there will have to be 
legislation suppressing these enormous installations. 

The Kaiser Wilhelm, with his usual foresight, appears to 
have realised the situation. The proposed conference is 
something for which the time is absolutely ripe. It is time 
that the matter should be publicly thrashed out. Above all, 
it is time the public realised that so-called ‘‘ wireless tele- 
graphy” is, properly speaking, not telegraphy at all. It is 
merely a means of signalling invaluable in its own special 
field, but which can only be employed when time, place and 
circumstance permit. For proof of this we need only turn to 
Lieut. Solari’s report, and testimony will be found in almost 


every line. 


Since writing the above I haveread Mr. Cuthbert Hall’s 
letter in The Electrician of October 81st. May I venture to 
point out that syntony which is only available at a week’s 
notice is of little value? This is not a case which can be met 
by special tests under special conditions. The plain question 
is, Can Mr. Marconi so tune his Poldhu station that, working 
every day and all day, it does not affect the station at Porth- 
eurnow ? Ор to September 12th, on which date my personal 
supervision of the experiments at Porthcurnow ceased, he had 
only succeeded in proving that he cannot do so. 


PHYSICAL SOCIETY. 


Ata 5 f the Physical Society on October 31st, Dr. Silvanus 
P. Thompson, F. R. S, president, in the chair, a Paper on 
“The Size of Atoms” 
was read by Mr. Н. V. Ripout. This investigation deals with the 
aize of dissociated atoms, or ions, and the results obtained refer to а 
dissociated atom as the smallest quantity of matter which can take 
part in an re action. The element chosen is hydrogen, and 
the author concludes that, in round numbers, 1145 million atoms 
are D to form a line 1cm. long. The method employed con- 
sists in finding a pair of spheres which would be charged by the 
quantity of electricity known to be necessary to electrolyse a given 
quantity of the body under examination—in this case water—to the 
known difference of potential of ita ions. From this the size of the 
atoms is deduced, subject to certain assumptions enumerated and 
discuesed in the Paper. The atoms are regarded as spherical and 
closely packed. To facilitate the calculations, the packing is 
assumed to be such that the centre of any sphere is immediately 
above the centre of the sphere upon which it rests, Under these 
circumstances the total volume of spheres n to fill a given 
cube is equal to that of the single sphere about which the cube is 
described. The electrical capacities of isolated spheres being propor- 
tional to their diameters, it follows that the total capacity of any 
number of such spheres is equal to the capacity of a single sphere, the 
diameter of which is equal to the sum of the diameters of the small 
Багыбек Using these two propositions, the size of the atoms is easily 
uced from the pair of 5 already determined. The author 
points out that the method fixes both the superior and the inferior 
кізе of the atoms, and gives, therefore, the true value. 

Lord KELVIN remarked that he had often concerned himself with the 
size of atoms, and pointed out that the value obtained by the author for 
the diameter of & hydrogen ion was almost exactly one-half of that which 
he had obtained for the diameter of a molecule of hydrogen. The fact, 
however, might be a coincidence. He had dealt with a sphere which would 
have the same effect as a double atom of hydrogen. While avoiding the 
assumption that atoms are hard and spherical, it was usual to treat them 
assuch for purposes of calculation. The Paper was an important one, 
but there were many assumptions which required looking into. Lord 
Kelvin said that in dealing with the subject of atoms it was necessary to 
consider the atoms of electricity. The atomic theory of electricity, now 
almost universally.accepted, had been thought of by Faraday and Clerk- 
Maxwell and definitely proposed by Helmholtz. The atoms of electricity 
were v much smaller than the atoms of matter, and permeated 
freely through the spaces occupied by these greater atoms and also freely 
through space not occupied by them. An atom of electricity in the 
interior of an atom of matter experienced electric force towards the centre 
of the atom. We were forced to conclude that every kind of matter had 
electricity in it, and Lorenz had named electricity as the moving thing in 
atomic vibrations. If the electrions, or atoms of electricity, succeeded in 
getting out of the atoms of matter, they proceeded with the velocity of 
light, and the body was radio-active. It was, therefore, not surprising tbat 
some bodies showed radio-active properties, but rather surprising that 
such properties were not shown by all forms of matter. Our knowledge of 

this subject, which originated with the discovery of the Becquerel rays, 


had been greatly advanced by the experiments carried out at the Cavendish 
Laboratory, and he had no doubt that in the next two or three years much 
light would be thrown upon this important matter. . 
Prof. EVERETT asked why the author had taken the specific inductive 
capacity of water equal to 2. 
The AUTHOR said that the latest determinations of the constant 
approximated to that number. 


The Society adjourned until November 14th. 


INFLUENCE OF ELECTRIFICATION ON THE 
ELECTRIC SPARK.* 


BY ERNST LECHER. 


So many circumstances influence the passage of electricity through 
gases that we cannot form a satisfactory idea of the simplest spark 
ischarge m air in spite of many excellent investigations. The idea 
that at a certain electric tension the dielectric air breaks, во to speak, 
appears less simple on closer study than it does at first sight, as too 
many factors determine this dielectric strength” or “ electric elas- 
var In the following I intend to discuss а new factor of this 
kind whose existence, as I believe, has not as yet been pointed out. I 
electrified the spark-gap in air connected with an induction coil by 
means of a second source of electricity. 


EXPERIMENTS WITH THE SPARK OF AN INDUCTION COIL. 


A medium sized coil, provided with a Neef hammer, is fed by four 
accumulators. Let A be its secondary coil and F the spark-gap. 
In addition, two moist strings, а and a’, enclosed in caoutchouc tubes 
and 60cm. long, are attached to the poles of the induction coil. Both 
of these are joined to а pole, P, of a Voss influence machine of four 
plates. The other pole, P’, of the influence machine is put to earth. 
This brings it about that both spark electrodes, independent of the 
oscillation of the induction coil, can be brought to the same positive 
or negative difference of potential with respect to the air of the 


spark-gap. 
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The charge through the moist twine probably compensates any 
oscillations of potential of the influence machine, Besides, the 
strings as a shunt of the induction coil have so great a resistance, 
that the spark in F hardly suffers under it. If two choking coils are 
substituted for the strings, the spark is too much weakened. 


Experiment 1.— The two electrodes at Е are drawn apart far beyond 
the discharging distance, and no spark can, therefore, pass. 

When the coil is not working and the influence machine alone 
is worked, so that the whole secondary coil and the electrodes are 
charged with positive or negative electricity through the wet strings, 
very feeble points and brushes of light are seen in a dark room, On 
the other hand, if the influence machine is not working and only the 
induction coil is working, very feeble brushes of light ure seen at 
the positive electrode and on the positive connecting wire. When 
the influence machine and the induction coil are worked simul- 
taneously, the positive brushes produced by the induction coil are 
intensified to an astonishing extent by a positive electrification of 
the secondary coil. By this simultaneous action of the positive elec- 
tricities furnished by the induction coil and influence machine, the 
total tension of the positive wire against the surrounding air is 
increased. Perhaps, also, the positive electricity of the influence 
machine furnished during the pauses in the work of the coil weakens 
the dielectric strength of the air for positive discharges to such an 
extent that the brush discharges of the induction coil can take place 
with greater ease. I have not yet formed an opinion as to the 
comparative effect of these two causes. : 


* From the Annalen der Physik, No. 10,1902. 


110 


THE ELECTRICIAN, NOVEMBER 7, 1902. 


Experiment 2,—On the other hand, the feeble light brushes pro- 
duced by the coil alone are made to disappear entirely by a negative 
electrification. I have put this observation at the head of my com- 
munication because I believe that the experiments to be described in 
the following can be most easily surveyed from this point of view. 

The brush discharge usually forms an important part of the total 
discharge. Walter has shown this very beautifully in ordinary 
induction coil discharges between platinum points, In this case the 
apark is not produced instantaneously. Its path must be prepared 
by some brush discharges which precede it and follow each other at 
intervals, These preparatory discharges are first seen in connection 
with the positive pole. The spectrum of these brush discharges does 
not contain any metal, and no trace of the material of the electrode 
can be discovered chemically in the discharge. Such brush discharges 
are electric processes in gases, which must occur near the positive 
electrode with a continually increasing magaitude, before a discharge 
passes over the whole spark-gap. 

If, therefore, the positive or negative electrification is capable of 
influencing these brush discharges which prepare the path of the 
spark, then the discharge itself must be modified by electrification. 

he most striking pel may, therefore, always be expected when- 
ever the positive portion with its brush discharge is greatly favoured 
by the arrangement of the experiment. That is why I chose, after 
Cook, а spherical cathode and а moderately blunt anode. 


Experiment 3.—In Fig. 9, the two electrodes are shown in natural 
size. The electrode е is the anode for the discharge from the induc- 
tion coil, and the sphere f is the cathode. Let the distance be such 
that no spark crosses, say, 44cm. to 5cm. If the induction coil alone 
is worked, brushes proceed from e. In f there is only a point of 
light, and the whole space between is dark,as also are the wires 
leading to e and f. Ав soon as positive electrification arrives from 
the influence machine, the following changes take place :—The wire 
leading to ¢ is covered with brushes shooting out in all directione, 
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while next to nothing is to be seen on the cathode wire. Between 
e and f strong sparks suddenly cross, and it appears as if in the first 
moment before the zig-zag shaped sparks set in, the.discharge of e is 
bent momentarily outward. If the supply of positive electricity is 
cut off, then the former initial condition sets in again. 

This experiment also succeeds in the reverse order. Let the induc- 
tion coil stand still and the influence machine alone work. From 
the anode e there only proceeds a small brush, and other small 
brushes spring from points of the conducting wires. If now the 
induction coil begins to work the sparks between eand f suddenly set 
in, and numerous sparks are seen along the anode wires, while those 
at the cathode disappear. 


_ Experiment 4.—Let the intensity of the primary current of the 
induction coil be such that between e and f, a distance of about 
3zem, a strong spark just crosses, then nothing is seen on the elec- 
trode wires. But as soon as negative electricity is supplied from the 
influence machine, the spark is at once extinguished, and only a 
feeble luminosity of the negative electrode wire is seen. 
_ The experiments 3 and 4 also succeed very nicely when the cathode 
is connected with the inner coating of a small Leyden jar whose outer 
coating is earthed. Both experiments may be varied in many ways, 
but I limit myself to giving the most important typical cases. 
Experiment 5.—The effecta observed were also seen when the spark- 
gap was surrounded by a glass cylinder, which made a change of the 
retardation of the spark by ultra-violet radiation from outside 
impossible. But in this case the primary current and the spark-gap 
were much smaller than in the last case, in order to reduce the effect 
of the glass wall A frequent repetition of this experiment should 
be avoided, since the glass wall becomes charged. 


Experiment 6.—Up to the 1 8 we have favoured the production 
of the positive brush by the form of the electrode, but if this favour- 
ing of the positive part of the discharge is exaggerated, as by choosing 
for a cathode а semi-conductor such as a slate (after Toepler) the posi- 
tive brushes of the induction-coil discharge become во strong that my 
method of electrifying a spark-gap by means of an influence machine 
loses some of its effect. For the same reason, the phenomena also 
ceased when the currents from a coil of the Kohl pattern, with a 
40cm. spark-gap became too strong. A further complication is intro- 
duced by the fact that electrification by means of an influence 
machine also favours or hinders the formation of brushes along the 
electrode wires. This changes the insulation of the wires of the 
secondary circuit with respect to the air from one case to another. A 
careful covering of the wires with glass tubes and of the exposed 
binding screws with gutta-percha covers improves experiments 3 and 


4. Bat this source of errors canno; be completely avoided, and it 

explains the following results :— | 
Experiments 7 and 8.—If,the blunt point e is made a cathode, and 

the sphere f an anode, the favouring of the spark by positive elec- 


| ше and a hindering by negative electricity is still noticed. But 


the phenomena are leas striking than in З and 4, and sometimes they 
give out when the spark is positively electrified. For the brushes 
appearing on the wire leading to the anode are here specially intense, 
and this short-circuit, with a possible back discharge through the 
coil, weakens the effect. 

On the other hand, a negative electrification neutralises all short- 
circuits 3 by dissipation into air, and the weakening of the 
spark is Iess marked, since the better conduction partly compensates 
the diminution of the spark by the negative electricity. 


Experiment 9.—If au induction coil spark crosses between two 
spheres іст. in diameter, both positive and negative electrification 
intensifies the spark. In this case there are probably some electrical 
oscillations which interfere with а one-sided discharge. 


Experiments with a Spark from a, Wehnelt Interrupter.—The current 
from 30 accumulators was conducted through a resistance box and a 
Wehnelt interrupter into a small transformer. The junction of the 
secondary coil with the electrodes е aud f, and with the moist strings 
aa’ was arranged exactly as in Fig. 1. | 

Experiment 10.—This corresponds to experiment 1. The pointed 
anode e and the spherical cathode f were about 2:5cm apart. At first 
the influence machine was at rest, and the primary currrent was во 
adjusted by means of the resistance b ух, that in the dark the follow- 
ing discharge was seen :—At the anode, e, there are about four stalke 
of light, em. long aud branching out. The middle space is feebly 
blue, and on the right at the surface of the sphere there are about 
10 luminous points without stalks. Sometimes, at intervals of about 
10 seconds, feeble sparks shine out. А mechanical blcwing against 
the spark-gap hardly changes the phenomenon. If now the influence 
machine also is set to work, and supplies the secondary coil and the 
gpark-gap with positive electricity, the anode wire is full of brushes, 
in the electrode space itself the brush stalke to the left become much 
longer, the brushes widen out like funnele, the diameter of the blue 
light becomes larger, and the shape of the whole discharge becomes 
spherical instead of oval. 

I now describe a remarkable phenomenon. If pencil point held 
in the hand or any other point connected to earth is approached 
to the spark-gap ef within about 25cm., the spark-gap suddenly 
becomes quite dark, and at the pencil point itself there appears a 
amall and very feeble point of light. Ifasecond point is approached 
from the other side, the appearance hardly changes, so that we can 
hardly talk about the effect of an electrical wind in the ordinary 
sense, especially as a mechanical blowing produces no chan If a 
glass plate or а metal plate is placed between the pencil and the 
spark-gap, the effect disappears. It is not produced by approaching 

e finger or an earthed sphere within 10:m. 

It also seems worth mentioning that in approaching the point to 
the electrode wires only those brushes which face the point аре, 
while the phenomenon between e and f remain the same. We there- 
fore have to do here not with an effect upon the total potential of the 
secondary coil but only with a purely local effect. It appeara to 
me improbable that the ultra-violet radiation of the point of light 
attached to the pencil point could be the cause of the phenomenon, 
since the active space proceeding from the point is too definite, and 
has the form of a cone, such as has been repeatedly found to be asso- 
ciated with the effect of a point. Whether the pencil point is above 
or below or beside the spark gap is indifferent, as long as it is directed 
towards it. If Vell pua is approached to within 2cm. a part of the 
discharge is deflected into the point. 

Experiment 11.—If e and f are a little less far apart, and only the 
interrupter is working, the phenomenon shown in Fig. 2 becomes 
stronger, but only remains visible in the dark. Now, an addition 
of positive electrification suddenly makes a strong spark pass, which, 
of course, is also seen in daylight. This spark is extinguished by 
approaching an earthed point to it This experiment seems to me to 
succeed particularly well with a blunt carbon point as an anode at 
e, although otherwise the electrode material seems to be without 
influence. We may, therefore, say that an addition of positive 
electrification lights up the spark, whereas the approach of an earthed: 
point extinguishes it. 

These experiments are very prompt and certain. The effect of the 
point ie capricious only in во far as I sometimes had to approach Ше 
spark-gap to within 20cm., and at other times obtained good effects 
even at a distance of 45cm. 

Experiment 12, the reverse of 10. —The form of discharge shown in 
Fig. 2 is extinguished when negative electricity is brought up ходел 
aa’, while the approach of an earthed point re-establishes the old 
phenomenon. 


Experiment 13, the reverse of 11.— The electrodes are approached 
within 1:5с,, and a bright spark crosses, the interrupter alone being 
at work. Negative electrification extinguishes the spark, while the 
approach of an earthed point lights it up. Here also the earthed point 
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only acts against the spark-gap, but not against the conducting wires, 
even at quite short distances. 

These results are very certain and easy to obtain, but both in the 
induction coil discharges and in the Wehnelt sparks the results 
. beccme somewhat less reliable when the blunt point is made the 
cathode and the sphere the anode. 

Experiment 14.— Let e be cathode and f be the anode for the 
Wehnelt discharge, then the result of the positive electrification is 
very uncertain. But I rather believe in & diminution than in an 
` increase of the k. With a distance between the electrodes of 
18cm. a flame-shaped arc curving upwards is obtained without 
, electrification. With poeitive electrification, the arc is changed into 
& straight white spark. 

. An earthed point must be brought to within & distance of about 
10cm., and then the electric spark appears blown apart into а row of 


red arcs. 
Experiment 15.— The addition of negative electricity extinguishes 
or weakens the spark. If, for instance, a non-electrified spark cannot 


e out, this is easily effected when the spark is negatively 

If an earthed point is brought to within 10cm., a curved reddish 
Wehnelt flame is converted into a straight whitish spark of feeble 
intensity. It looks as if the approach of the point extinguished the 
halo. Experiments with spherical electrodes give similar results. 

With much stronger Wehnelt currents the influence of electrifica- 
tion is also present, but seems to be of an entirely different nature. 
It looks as if the electricity were blown out of the arc. Since the 
. surrounding conductors do not lie symmetrically, the effect resembles 
the phenomenon produced by mechanical blowing. 


CONCLUSIONS. 


All the experiments described make it appear certain that the elec- 
trification of a spark-gap which changes the potential difference of 
the different electrodes with respect to the dielectric has a decided 
influence upon the luminous phenomena. 

Unfortunately the arrangement shown in Fig. 1 does not allow of 
the induction coil being directly replaced by an influence machine. 
Since, in consequence of the short circuit through the wet strings no 
spark is generated, it would be necessary to use two influence 
machines of the same construction in series for generating the spark, 
and the electrification would have to be brought from a big machine 
to the junction of the two smaller influence machines. Only with 
such an arrangement quantitative results with respect to the potentials 
and quantities of discharge actually obtained could be carried out. 

The whole series of phenomena seems to have much similarity 
with the effect of magnetic forces upon discharges, as described by 
Precht. Perhaps the explanation lies in the fact that electrification - 

expels one species of ions from the discharge space. 


CORRESPONDENCE. 
— — 
WIRELESS TELEPHONY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Mr. Н. Tb. Simon claims the priority of having 
adapted and applied the speaking arc.as transmitter in photo- 
phonic work without having known of the use of the speaking 
arc for the same purpose by Graham Bell Не states 
further, that my experiments with wireless telephony on the 
Wannsee, near Berlin (mentioned in your issue of August 1st, 
p. 526), are only a repetition or imitation of his own experi- 
ments. Without doubt Graham Bell firat applied the speaking 
arc for photophony in 1899, as also Mr. Simon states in the end 
of his letter, but this part must have been known to Mr. Simon 
before he made his own experiments in the same direction, to 
judge by his letter to the Mechaniker, dated September 29, 1899, 
reprinted in the Mechaniker, Vol. ҮП., No. 20, р. 287, 1899. 
Mr. Simon states there that the Bell apparatus cannot generally 
fulfil its function. Subsequently, however, Mr. Simon himself 
claimed a German patent for a system of wireless telephony 
identical with the method of Graham Bell which he had 
believed a year before impossible to realise. In consequence 
of my protestation, dated April 29, 1901, Mr. Simon’s claim 
for a patent was refused. О 
Mr. Simon has also forgotten to mention that I experimented 
in the same direotion as long ago as 1900, having recognised the 
full value of the excellent photophonic method suggested by 
Graham Bell Indeed, I have experimented independently of 
Mr. Simon, and my greater success—I have extended my long- 
distance wireless telephony experiments for several months 
over l5km.—shows evidently that I have not imitated 


the experiments of Mr. Simon, but have tried to obtain 

practical results with the ingenious idea of Graham Bell.— 

Yours, &o., Ernst Куниев, 
Berlin, Oct. 80. 


A TELEPHONIC DETECTOR OF HERTZ WAVES, 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır : I haye found the following form of coherer to be sen- 
sitive and certain in action, and I believe that it would be a 
serviceable instrument for practical working in inductive tele- 
graphy. Sir Oliver Lodge showed long ago that a slender | 
steel wire bearing against a metal surface was very sensitive 
to the Hertz wave, but the combination had not the property 
of decohering. Dr. Bleekrode described in Nature, August 7, 
1902, p. 860, a coherer consisting of steel needles resting on 
carbon blocks. The combination was found to decohere, so that 
a telephone could be used in connection with it to detect the 
transient influence of the Hertz wave. I repeated the experi- 
ment and found that a faint click was audible each time the . 
system was acted on bya Hertz wave. It occurred to me that 
the effect would be much enhanced if а very slight vibration 
were continuously imparted to the coherer. A system of steel 
rods and carbon blocks was supported on a piece of thin wood. 
This was so attached to а Morse instrument that the roughened 
roller which feeds the paper slip touched the wooden support ; 
the contacts were by this means very slightly shaken and a 
slight buzzing sound was produced in the telephone. But 
when the system was influenced by the Hertz wave the tele- 
phone gave out very clear ticks which 
could be easily heard at a distance of 8ft. 
or 4ft. from the telephone. The apparatus 
was used also in connection with a large 
coil which played the part of a secondary 
coil, the primary coil being at а distance. 
The large coil (12ft. in diameter) was 
connected to the coherer through a con- 
denser as used in my previous experi- 
ments in inductive signalling (Nature, 
Vol. LVIII., p. 0 The condenser 
(about 1 microfarad) so added permits 
the electricity due to induction to aet on 
the decoherer or coherer without short- 
circuiting the circuit of the coherer. 
The connections are shown in the figure, 
where A is the large coil, C the con- 
denser, D the decoherer, B the battery, Б resistances, T 
the telephone. The primary coil was similar in size to 
the secondary, but made of thick wire jin. in diameter, 
the ends of which were attached to the outer coatings of 
two Leyden jars standing on a sheet of ebonite, their 
inner coatings being connected to the terminals of an 
ordinary induction coil, a high-pressure spark-gap (see Phil. 
Mag., August, 1902, p. 224) taking the place of the usual 
knobs between which the spark passes. This method of 
forming the circuit I find to be far the best also in the case of 
the Tesla inductor. The two coils—namely, the primary and 
secondary—were placed so that. their planes were at right 
angles to a common axis passing through their centres. If 
the coil A be rotated through 90deg., the effects are greatly 
diminished, but not entirely extinguished. The correct position 
of the coils can be found by taking the magnetic bearing at 
each station. When, instead of a telephone, a dead-beat 
galvanometer is used, the deflections are definite and easily 
read. My experiments have been made over the rather short 
distance of 1} miles. This note on the detector forms a part of 
a lecture on Inductional Telegraphy,” given at the Millard 
Mechanical Laboratory, October term 1902.—Yours, &c., 

Oxford, Oct. 27. F. J. JERvIs-SMITH. 


Diagram of Connection. 


High-speed Telegraphy.—The Pollak-Virag system of high- 
speed telegraphy described in The Electrician, Vol. XLV., 
p. 958, has been put into regular service between Pressburg 
and Budapesth. А message of 250 words is said to have 
occupied only 15 seconds in transmission. The installation 
in question has been put into operation under instructions from 


^ 


the Hungarian Minister of Commerce, | 
G 


THE 


PARLIAMENTARY INTELLIGENCE, 


TELEGRAPHIO COMMUNICATION WITH HONG KONG. 


In the House of Commons on Thursday last week, : 

Sir E. SASSOON asked the Postmaster-General whether he could 
instruct the Government of Hong Kong to make it publicly known that 
landing righte would forthwith be granted to any individual or compeny 
. seeking: for them in Hong Kong and its dependencies, under reasonable 
conditions, for purposes of laying cables. 

Mr. AUSTEN CHAMBERLAIN, in reply, said that the instruction 
suggested by the hon. member could not be given in view of the terms of 
au agreement made in 1895 with the Eastern Extension Telegraph Co. 
The full text of the article of the agreement which gave this preferential 
right to the company was given by him in answer toa question in the 
House on May 8, 1899. 


PATENT LAW AMENDMENT BILL. 


'The Patent Law Amendment Bill was read a first time in the House of 
Lords on Monday. 


LEGAL INTELLIGENCE. 


fiM EN? 
Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
| Borough Oouncil. 

ARBITRATION. 


At the conclusion of Mr. Todd's examination by Mr. Crippe, K.C., his 
cross-examination proceeded by Mr. Fletcher Moulton as follows :— 

Mr. MOULTON : You say you tested one of these pieces of cable to 

- 15,000 volte. Was that the main or a piece of main }—A piece. 

Well, do you call that at all a fair test 1—16 is the best test I can apply, 
as I cannot take up the whole main. I think it shows the main is not 
materially damaged by being laid in the ground. 

But the test of a main is a test as to whether there is a weak spot, and 
the usual way of testing mains is to test them in the ground — Ves. 

The test of any piece of main would be quite useless 1— Certainly. 

You want to ascertain, not what the strength of the sound main is, but 
whether the whole of the main is sound !—That is impossible. The main is 
in the ground. It israther to show that no deterioration has taken placein 
the main, or practically no deterioration. And looking at the particular 
section taken haphazard out of the main it shows there is practically no 
deterioration. 

I put it to you that an electrician would consider it ridiculous to put 
forward a test like that as showing the condition of the main if you applied 
it to a short piece !—That is not my object in putting the piece in, but is 
only to show the condition of this particular portion. 

In other words, the main was not all rotten !—I should say none of it was 
rotten. If it had been it would have broken down. 

Now let me clear up that load-factor and power-factor. The load-factor 
is the fraction that the actual supply is of what would be the supply if 
the plant were working at the maximum demand all the 24 hours !—Yes. 
As a matter of fact the demand through the day ів very much smaller 
than the demand at night, and the demand at night is very much greater 
during one or two hours than it is at any other time !—Yes. 

Have you an actual curve !—No, not here. 

During what hours does the peak of your curve lie f—It varies according 
to the time of year. At midsummer it is at about 8:45 p.m. In winter 
half-past three to four o'clock. 

Tbe UMPIRE: That is the greatest consumption !—Yes. 

Now the power-factor ? 

Mr. CRIPPS: You will recollect the actual average load-factor was 11°71 
over the whole of last year. 

Mr. MOULTON: The power-factor only occurs when you have alter- 
е таа, the power factor for continuous currents being unity — Ves, 
that is 80. 

Now, how do you get your 0:87 !—By experiment on individual circuits. 
This particular experiment which gave us the basis of 13 per cent. loss was 
made about six years ago. I have, of course, made others to corroborate 
that result, and from the experiments I have made recently the power 
factor remains practically the same. 

But six years ago would be before Willesden ! —Yes. The further 
experiments were made on April 24 and May 26 this year. 
| шшш from six years ago to this year you never made any experiments ? 
—No. 

Now, has your company ever discovered the existence of a wattmeter ?— 
Small ones, yes, but there is the greatest difficulty in getting large ones. 

. I put it to you you can get good wattmeters right up to 2,000kw 1—1 
thould like to know where. I have been three years trying to get one up 
to 550kw. | 

Then how did you get your measurements 1— On a small circuit with 
a small wattmeter. | 

Was that the way the original one was made in 1896 '—No, that was 
made on the whole of tbe circuits on a Sunday when the load was small. 

But as the power-factor would be quite different if the demand was 
small, how in the world could you take that as giving you the average 
power-factor of the system ?—Taking it as a mean, year in and year out, 
it is a very fair figure to adopt. 

But if you are going to do it by experiment you must make your experi- 


ment, under circumstances of normal demand, must not you 1—Үев, which 
I have done, 
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During what period have you taken this one single circuit From four 
in the morning till the peak of the load goes off at about 10 o'clock in the 
evening. If you make your test on the rise of the curve the power-factor 
is practically the same on the fall of the curve. 

You surely do not mean that from 4 a.m. till 10 p.m. is the same as the 
whole day i—No, it is different at each reading you take, and varies 
according to the load. That was a satisfactory experiment to ascertain under 
varying conditions what the power-factor was on one particular circuit. 

What circuit did you take !—Amberley-road. 

A supply from Amberley-road 1—It was supplied both from Amberley- 
road and from Willesden at various times during the experiment. 

But if you vary it between Amberley-road and Willesden how could you 
get any reliable estimate of the power-factor — You could geta very reliable 
estimate of the power-factor, I consider. 

The power-factor is quite different from Willesden to that from Amberley- 
road 1— Slightly, but not materially. 

Very well. Now we come to the mineralogical collection you have put 
in. Can you imagine why, until you came, no means were taken to take 
the lime out of the water at Willesden !—No, I cannot. I should certainly 
have recommended it myself. 

Well, that points to incompetence. Now, you understand me, Mr. Todd, 
I am not suggesting that you are not competent, but I am only dealing 
with the general risks of a company. Can you give any reason why there 
should be more competent management during the next 50 years than in 
the past—by which I mean using the knowledge of the time competently ? 
—I think it has been shown by experience that by a little extra capital 
expenditure a large saving in working expenses can be effected. At the 
present time we know far more about electricity supply station work than 
we did 10 years ago. 

But, take boilers. There have been hundreds of thousands of horse- 
power of boilers !—Yes, but a boiler does not constitute an electricity gene- 
rating works. 

No, I do not say that, but the difficulty of lime sticking in the pipes is 
the difficulty of boilers generally 1—Yes. 

Witness was then again taken through the item of Table 1 as to efficiency 
of the plant therein referred to. On Table 2 the question arose as to 
certain works in connection with the substitution of continuous current 
for alternating-current working. ; 

The UMPIRE: Are you making these changes by arrangement with 
the persons who are buying this undertaking as from Dec. 51, 19011 

Mr. MOULTON : Certaioly not. It is much against our will, because 
we do not intend to use these substituted mains at all. 

The UMPIRE : Then I do not understand the situation. 

Mr. CRIPPS: I do not think there is any trouble. We will argue this 
matter when the time comes, Every day we are proceeding with the 
changing of our system. 

Mr. MOULTON : That point will arise. This continuous-current work 
in the area is work which we have no use for, and I do not think it ought 
to be proceeded with. 

The UMPIRE: The argumentative part of it will be dealt with in due 
course, but it seems to me we ought to have before us a table confined to 
the condition of things on Dec. 31, 1901, and showing that exactly, and 
then a table, or series of tables, showing the changes after that date. 

Mr. CRIPPS: We get that in Table 2. 

Mr. MOULTON : Is that so, Mr. Todd t—Yes. 

The UMPIRE : Unless I now misunderstand Mr. Todd, at the end of 
1902 there will not be, as part of the working system, 117 miles 690yds. of 
high-tension distributing mains in the areaf—No, it will not be in the 

und. 

Therefore, as part of а going concern you will not have that to hand 
over to the purchaser — The cable will be there. 

Mr. MOULTON : The cable will be stored up !—Yes. 

Then perhaps you will give us the state of things at the end of 1901, and 
if you are going to give us anything with regard to 1902 let it represent 
the position that you will be in !—Very well But the difference is only 
between the plant actually in work and while you are changing some of 
the plant not actually in work. 

Now, as to Table 3, Lamps connected.” Does the customer always 
state how many lamps he wants put on No; as a rule we get it from 
ng wiring contractor, and the figure represents how many lamps or sockets 

e puts on. 

How do you reckon sockets !—Each socket would be taken as either one 
or two lamps, because, as a rule, when a socket is put into a house a fitting 
is generally supplied for that socket to work on to, and according as it has 
a fitting with three lamps or one lamp it would be taken as one or three, 
as the case may be. 

Sockets are counted just as if they were finished lampe ! — Yes. 

How can you tell what a socket is going to be used for, whether for 
one or two lamps 1—16 is quite impossible for usto tell absolutely. Often 
there are three or four sockets put, and perhaps only a single fitting for 
the whole three. At other times а single socket may be put, and the con- 
sumer will order а small radiator, which is very profitable to the company, 
to be run off that particular socket. | 

Therefore, you get a list of the number of possible places of putting a 
lamp in the installation. You turn those into 8 c.p. lamps, and that is 
what is meant by this return '—Yes. 

You talk about the wiring contractor, but the contract is made between 
the customer and the company !— The contract for supply is made between 
the customer and the company, and the contract for wiring between the 
customer and the wiring contractor. 

Then this muet be a very loose estimate—there is no real accuracy about 
it ?—I cannot agree with you. I do not think it is open to great sources of 
inaccuracy. I think the number of lamps we have on record as having been 
connected ів a fair representation of the lamps that are actually connected 


on consumers’ premises, 
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Now, Table 15. Do you say it was a gigantic blunder to have used house. 
transformers No, but we could not possibly have laid down а low tension 
acheme in the early days of the Metropolitan Company on account of the 
capital cost. 

That is to say, in using house transformers you pay in loss of energy for 
the saving you make in capital outlay !—It depends entirely upon the area, 
and how your business is worked. It might coat you more on a certain 
system to put down house transformers under certain conditions than it 
т to put down a low tension network. It depends on the conditions 
entirely. 

Was not that the reason why you adopted house transformers ! —The 
reason why we used them originally was to keep down capital expenditure. 

You have not dealt with the per contra—the saving in capital expendi- 
ture i—No, we have not put that into tabular form. 

Now, current used at the works and in distribution. Just tell me when 
that figure of 16 per cent. loss was arrived at — We have been working at it 
for the last three or four years in this particular way to ascertain the loss. 

You have been taking the amount generated and the amount metered 
for three or four years - Ves. Not necessarily in one district or another, 
but the consumers who are directly connected to those distributing net- 
works which are supplied from Rathbone-place and Sardinia-street. 

Then this relates entirely to continuous current ?!—Entirely. 

You have made no corresponding examination for alternating !—No, it 
would be very difficult. | 

If it is а mere estimate you may say that 16 per cent. is a fair estimate, 
but I am talking about it as an experimental determination ! —It is no 
estimate in the case of Rathbone-place and Sardinia-street ; it is taken from 
actual fact. 

You say it would be difficult to do it for an alternating system - Very 
difficult indeed, 

In your estimate of the total loeses in distribution, transformers and 
meters, you estimate that the current sold is, roughly speaking, a little 
more tban half the current generated ?—Үев. 

Tou find 16 per cent. loss in distribution from a system in which the 
current sold is substantially what the current generated is excepting for 
that 16 per cent., and you proceed to apply that to a system where the 


amount sold ie little more than half what is generated. How cau you do- 


that! -I have made an experiment which I have already put in evidence, 
and I can show you the result of my experiment. 

But we are talkiog about lose over the whole system, and you cannot 
test that in the laboratory ?—It is not a laboratory experiment; it is an 
actual experiment taken on a consumer's premises. 

But I am talking about this calculation here where you have applied 
16 per cent. of the amount sold as the loss in distribution. I say the logs 
in distribution is independent of the wastein the transformer. Jt must be 
taken on the amount that is sent to the transformer !—Yea, that figure 
may be wrong. 

Те UMPIRE: If you take a concrete instance it is good enough for 
you. The total alternating current generated is shown here as very nearly 
4,000,000 units. You suggest that if 16 per cent. is the right percentage 
it ought to be 16 per cent. of that. 

Mr. MOULTON: Yea, I say so. I do not see why Mr. Todd applies 
the 16 per cent. It eeems to me to be taken from such different circum- 
stances that I do not see why it is applied The reason it is applied is to try 
and eliminate the transmission loss from the actual loss in the transformer. 

ihe UMPIRE : Do you desire to suggest, Mr. Moulton, that there is no 
saving in such a district as this by substituting continuous current for 
high-tension alternating? One way or another we have spent a great deal 
of time over Table 15 ; we have had a number of shots at it. The practical 
outcome of Table 13 is to be found in one little bit of Mr. Conacher's 
evidence, when he is dealing with working expenaes, and says that he took 
a certain 5 per cent.—he does not say on what—as representing the saving 
by substituting continuous current for the high-tension alternating. Now, 
if уси are going to attack that 5 per cent. it is worth while spending time 


over it. But at present you have not given Mr, Todd, as far as I see, any 


opportunity of defending the 5 per cent. 

Mr. MOULTON : I do not know who is responsible for that 5 per cent. 
I am at present pointing out that the 16 per cent. which Mr. Todd uses is 
one which really neither rests on experiment nor, if I might say so, on 
argument. 

The UMPIRE: If through your witnesses anything like a substituted 
figure is to be put before ue, of course, that is a figure which ought to be 
suggested to Mr. Todd, otherwise we run the risk of having to recall 
Mr. Todd and to begin over again. 

Mr. MOULTON : I regard the table as fallacious. (To Witness): Now, І 
put itto you that your estimate of loss in house transformers is very much 
too high !—I do not think во. The result of isolated experiments I have 
made confirm these figures, 


Lieut.-Col. В. E. B. Crompton was then examined by Mr. Cripps, К.С. 
Mr. CRIPPS: I think you were present in this room and heard 
Mr. Conacher’s evidence ?—Yes, the whole time, I believe, and I agree with 
the figures presented in the tables as a whole. Table 7 gives Mr. Conacher's 
estimate of the future prospects of the company as regards both lighting 
and motor power. That must be considered with Table 16. I think the 
estimate for lighting can be upheld, and very easily upheld, if we take the 
total of the units sold in the years from 1901 to 1931. It is quite possible 
that the units sold in the intermediate yeara may be larger. I believe 

that 25 million unite will be arrived at eventually, and by the year 1931. 
Do you mean—going back, for instance, to 1910, 1911 and 1912—that 
we are likely to get a greater increase at the earlier dates !—I think the 
figures given from 1908 to 1918 are rather too low. I think the Maryle- 
bone district haa arrears to make up, and has not progressed at so rapid а 
rate as corresponding districts in other parts of London. New methods of 
distribution аге being adopted and improved machinery is being put down, 


and, now that the company are able to tackle the demand upon them more 
easily, the scale of increase froin year to year ought to be at a more rapid 
ra : 

Ithink as regards“ motor power, heating and supply of energy for purposes 
other than lighting " you do not take quite the same view as Mr. Conacher ? 
—I think those figures are whollf under-estimated. By 1931 I think the 
figure will be about three times the amount given. I should expect that 
quite as large an amount would be sold in 1931 for power and similar pur- 
poses—low- priced uses of electrioity—as would be sold for lighting at the 
higher price—that is to say, in round figures, 25 millions for lighting and 
fully 25 millions for power. I believe the prosperity of our electricity under- 
takings will depend chiefly upon the development of this cheap priced demand. 
There are several very strong reasons fur this. Take the case of motors 
in а residential district. The motors used in a house must be small, and 
you cannot expect the householder to make the experiment of buying 
several small motora at the pricea at which they could be purchased up to 
this year. It is only within the present year or so that the development 
of the manufacture of small motors has gone on to such an extent that 
their price has been reduced so that they can be bought over the counter 
in an ironmonger’s shop at a moderate price. Again, up to the present, all 
houses have been wired with a single circuit, and on a single circuit it has 
not been easy to give two tariffs for electricity supply, and for that reason 
anybody who used motors or heating devices, or any of those things, 
which take a great quantity of current, and, therefore, require it at 
a low price, had perforce to use them on the lighting circuits and 
have had to pay the full lighting rate. The consumer found that 
when he put & motor for &n hour or two on his lighting circuit 
it made auch a notable increase in his consumption that he would have 
no more of it, The same with electrical radiators. They do not break 
down, and they are very well designed, but they have the defect of using 
& considerable amount of electricity. So long as the householder has to 
pay ба. a unit for that he will not warm up a bedroom for his guest with 
the electrical radiator put on to the lighting circuit —he prefers to use a 
gas stove. Although the gas stove has many disadvantages, it is much 
cheaper under existing circumstances, but it would not be cheaper if he 
were charged 2d. a unit for his current. 

The UMPIRE: Are you sure ?—I think во. 
together very often. | 

Mr. CRIPPS: Now you might tell us other uses of that kind if you 
have them in your mind t—Lifts are being gradually extended. I believe 
it is definitely proved that the only competitor to the electric lift is the 
hydraulic lift, and when the two are put ia comparison, as has frequently 
been the case, the electric lift has been found to be the cheaper. Take, 
notably, the case at Harrod’s Stores. The directors inform us that the 
electric lift is so much the cheaper that they can afford to pay for electricity 
at Sd. and yet compete favourably with hydraulic power charges, whatever 
those may be. Another use coming of the electric motor is to drive 
refrigerating apparatus. Tradesmen’s shops are being gradually fitted with 
this refrigerating apparatus, which has only been made a commercial 
success during the last year or two. So soon as tradesmen's shops are 
supplied, the larger private residences, blocks of flats, and so on, will be 
supplied, and eventually smaller private residences, and this apparatus will 
thus take a very Jarge amount of current. 

Take an outside demand—namely, the demand for motor earriages. 
What is your view ?—I think the motor carriage demand will be so large 
that it is difficult to appreciate it at present. Real commercial enterprise 
in this direction commenced about a year ago, and already, I believe, 150 
vehicles аге on the streets. One company (the City and Suburban Co.) 
has 600 vehicles on order, and in my opinion the demand is increasing at 
such a rate that there will be many thousands of those vehicles in the 
streets of London within two or three years. 

Taking it that you are supplying electric energy for motors at 2d. per 
unit, which is the figure we have put down for motor power, I think the 
driving cost of a motor comes to only about 13s. 4d. a week 1— That is the 
average, taking 60 vehicles charged at the Denman-street garage by the 
St. James Co. These are actual figures—13s. Ad. a week at 2d. per unit per 
car, which is much less than the cost of feeding a single horse. Such 
vehicles could be charged at night, which is a very important point in 
improving the load-factor. This is the kind of thing going on in New York 
at the present time, we are told. re 

When we put the demand at 30,000,000 units, that is for motive power 
alone, is it not ?—Yes, and assuming that only 5 per cent. of the inhabi- 
tants of Marylebone use these cars and take 8 units per week. : 

How soon do you think the amount supplied for motor power will be 
likely to come up to that required for lighting ?—It is a prophecy, of 
course, but I should say 1920. This is, however, not guess work, but is 
based on actual data, very certain to be realised. 

Now, as to the use of electricity for heating purposes? — The chief reason 
why electric heating has not been adopted largely has been that those 
kinds of apparatus which are most perfect (radiators and thinga of that 
kind used for heating rooms) require a good deal of current, and have only 
been used on lighting circuits owing toits not being yet found worth while 
to wire houses with two circuits. I do not think it ever will be worth 
while to wire houses with two circuits. The remedy is rather a double 
tariff meter, and a double tariff meter is sure to come—it has come, in 
fact. Directly you have a double tariff meter you get rid of the whole 
difficulty, because then you will have one tariff for lighting, and during 
the whole of the rest of the time, whether the electricity is used for lighting 
or for power, then it is being supplied as a low price. 

Now, Table 16. The particular part of that table which I want to ask 
you about is as to working expenses, maintenance, and renewals. Have 
you carefully considered the figures which Mr. Conacher has put in to 
see whether they are likely to be accurate or not ?—I consider the figures 
given for working expenses are too high, and that the same results could be 
obtained at a lower cost, Getting rid of the house transformers would be 
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I have put the figures 
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‘avery great saving І аш chairman of а company which used to supply 
through house-to-house transformers, and which now supplies through 
banked transformers. That company was worked at a loss in bygone years, 
and is now worked at a profit, largely in consequence of this change. 
Then, as regards the saving from the use of water-softening apparatus 
and detartarisers 1— The saving is not over-estimated, as I have experience 
to show. 

I see that for the five-year periods, 1906, 1941, 1916, 1921, 1926 and 
1921, you have calculated out for yourself what you consider the working 
expenses should be!—Yes, 1906, £80,500; 1911, £108,100; 1916, £134,350; 
1921, £160,600 ; 1926, £177,900 ; and 1951, £194,900. Mr. Conacher’s 
figures are, respectively, £83,746, £115,263, £138,719, £165,848 £191,129 
and £213,102. Му working expenses, though lower, are for a very much 
larger number of units than those of Mr. Conacher. 

. Mr. RYDE: Have you these statistics in percentages ?—I have got them 
in units, and I can give you the cost per unit. (Table handed in.) 

Mr. CRIPPS : You begin with the present number of units (11,122,022), 
and then for each period of five years you take an estimate of what you 
think the output would be ?—Yes. 

You give the present load-factor for the whole area, 11°71 !—Yes. 

The load-factor, as compared with the output, is a very material factor 
in the cost, is it nut ?—It is most important. 

Gradually you get а load-factor of 14, 17, 19 and 20 per cent. From 
your experience and knowledge, do you censider the load-factor wiil rise to 
be as good as 20 per cent. *—1I think it will rise to 24 per cent., but I took 
20 in order to have а margin. | 

On the last line of your table you give the pounds of coal per unit, and 
you get there rather a remarkable change from 16'5lb. down to 6lb., will 
you explain how you think that will come about !—I am responsible for 
that figure. I was chief engineer of the Kensington and Knightsbridge 
Co., but I have now joined the board and Mr. Miller is the chief engi- 
neer, but I still have full access to their figures. The Kensington and 
Knightsbridge Co. established a joint station for the supply of them- 
selves and the Notting Hill Co., very much as the Willesden station 
has been established by the Metropolitan Co. Both those stations started 
at the same time, aud to a certain extent have had the same history. It is 
abaolutely the case that at Wood-lane, the joint station I am speaking of, 
in the first few months of supply our coal bill was 161b. per unit sold. We 
have since, by getting our machinery into working order, got to less than 
8lb. I think, as responsible engineer, I am justified in saying that that 
station in the average of next year will have got down to ölb. per unit 

км and 741b., or even less, per unit sold. Under those circumstances 

think the Metropolitan Co., being a well-managed company, will certainly 
be down to my figure of 8'Jlb. by 1911. We constructing engineers are 
certain that we will be able to take contracts for delivering large supplies 
of electricity at about balf the quantity of coal that is now being used in 
our best stations. | 

Now, in our Table 16 there is “ Allowance in respect of additional capital 
required." What do you say as regards the 3j per cent. and the 1 per 
cent. by which we arrive at our total figure !—I presume it is for financial 
people to say whether the 54 per cent. interest is correct. As regards 
depreciation, 1 per cent. yields, in my opinion, a sum sufficient to provide 
for the lessened ‘value of the property at the end of the period 1951, when 
it would be taken over under the terms of the Electric Lighting Act, 1888. 
ОР course, my figures provide such a sum of money under the head of 
repairs and maintenance as will keep the plant in splendid order from 
beginning to end. As good as new, in fact. 

Table 22 shows the loss which will be sustained by the company in 
maintaining and working Willesden station after the severance of the 
Marylebone portion of the undertaking has taken place. Do you think the 
principles on which Mr. Conacher has prepared this table is right !—I think 
that cannot be gainsaid. 

The UMPIRE: Will you express in your own words what that principle 
is ?—The principle is that there will be a greatly reduced output from 
Willesden, and that, consequently, the remainder of the output will be 
produced at a very high price per unit, and until it gets back to the pre- 
sent figure it will be a corresponding loes year by year to the company. 

Now, turning to Table 7, what do you say as regards the charges for current 
we have put in that table for both lighting and motor power !—These prices 
are higher than those that I have been accustomed to for lighting, but, 
working independently, I think the figures in the tables Mr. Conacher has 
put in will be more than realised. 

These are the figures upon which our whole claim depends, as we do not 
go into questions of multipliers and things of that sort ?—I should com- 
plete my answer by saying, will be more than realised by larger outputs at 
lower prices, as I have explained. 

The UMPIRE: Would your larger output involve any further capital 
expenditure i—It would not. It involves simply a larger load-factor up to 
20 per cent. I believe the capital outlay is ample. 

Mr. CRIPPS : Supposing your output is realised, which is more than 
Mr. Conacher's, as it runs up to about 50,000,000 units for motor power 
and for lighting, do you still think that Mr. Conacher's estimate for capital 
is more than sufficient —It is more than sufficient. 

Cross-examined by Lord ROBERT CECIL : You disagree, Col. Cromp- 
ton, with Mr. Conacher's tables as to the amount of power, and that that 
is very much under-estimated !—That is my opinion. 

You disagree with his working expenses '—I think they are too high. 

You disagree altogether with the amount of capital he has provided ?—I 
think the capital he has provided is alittle high. I disagree mainly on the 
load-factor, because the two things go together all right. His plant and 
mine are practically very similar in size, and the plant I consider necessary 
and he considers necessary are practically the same. I say the figure he 
allowed for plant is ample, but I Propor to work the plant for longer hours. 

And you disagree with the prices he has allowed ?—No, I do not. І say 
these prices are higher than the practicę [ have been accustomed to, 
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Then I venture to вау you do disagree with the prices that he has 
allowed. So that, starting in many respects from quite different founda- 
tions, you yet build up the same result }—That is so. 

That shows how speculative such calculations are !i—I say these calcula- 
tions as to electric light and power have been realised with greater accuracy 
than in any kind of forecast that has ever been made. 

As to your views on the large adoption of motor cars. You have given 
a figure of 5 per cent. of the inhabitants of Marylebone possessing these 
vehicles, But, assuming your figure, how many of these people are going 
to have steam or petrol driven motors My own impression is that the 
electric vehicle is going to beat them all. My idea is that electric motor 
vehicles will not become general until they can be charged on private pro- 
perty in mews and other places where carriages are stored. They will be 
charged at night time, when that can be done conveniently, and when 
they are not wanted to be in use. That is what is likely to make their use 
universal, I am perfectly certain that electric motors on the streets are 
going to be a great feature of London in a very few years time. 

Then, what proportion of the population do you think will take electric 
light and power in the year 1951 1—I think every head of a family, and 
that the proportion of the houses that will take electricity at the end of 
1931 will be 90 per cent. 

I am sorry to press you, but I really do think we are entitled to know 
some of the figures on which you have arrived at this calculation of 
24,850,000 units of light and 24,850,000 units of power. Let us take tha 
light demand by iteelf?—I have taken similar districts in London, and 
I have noted their rate of increase ; and I have taken the Marylebone 
district and have noted its rate of increase. I find that, although there 
аге many reasons why it should be considerably in arrears, it is not 
greatly in arrears of other districts, but it is in arrears. I argue that if 
I take this present rate of increase to go on continually up to a certain 
period I am on the safe side. I have a right to takea higher rate of increase 
for the Metropolitan Company in Marylebone—that is to say, for my curve 
to rise more rapidly during the early years and possibly turn over later 
than other companies who will get their rises earlier in consequence of 
having made a better start, 

Ishouldlike to know your justification for the statement that Mary- 
lebone is very much in arrear 1— There is a smaller proportion of the 
possible consumers taking the light now than there is in the case of, say, 
the Westminster district alongside it. 

Now as to another possible load—heating and cooking. Is it not notorious 
that this has been a total failure so far 1— Certainly not.. That is a state- 
ment I distinctly deny and traverse in every way. My firm have been 
manufacturing heating apparatus for the last six or seven years, and the 
output has been very large of the apparatus. I do not want to make an 
advertisement of it, but the fact is so. But there is very little encourage- 
ment for manufacturers so long as current ів 5d. and 6d. a unit. 

Now, a question in conclusion. What is the double meter 1—16 is a two- 
tariff ineter—that is, a meter that can be set to register the number of 
units at certain hours of the day, and consequently it will give two read- 
ings on the dials. So many units are taken between fixed houra, which we 
will call lighting hours, and the rest of the 24 hours are taken at the 
lower rate. 

Has this apparatus been adopted by the claimant company 1—Not yet, 
but some German towns are entirely supplied with them now. 

They do not exist in England !—Yes, a few hundred. 

Re-examined by Mr. CRIPPS: You have been asked questions as 
regards the proportion of population and consumers and houses. Do you 
think population is in any sense the true test of the figure of the electric 
lighting demand ?— І do not think night population —population which 
sleeps, which is the census population—is any criterion. 

Take such places as Marsball and Snelgrove’s and Debenham and 
Freebody's: the user there has little to do with the sleeping population? 

' I prefer the test of consumer rather than the test of houses. And the 
reason I take the consumer test is because of the large increase of separate 
congumers in one block of buildings. 

Then your view comes to this: Of the people using light or wanting 
light, you think 90 per cent. in the future might be expected to get it 
by means of electricity 1—90 per cent. of the consumers who use artificial 
light would by 1931 be obtaining it by means of electricity. 

Now, in 1951 what is your idea of the price for lighting and for purposea 
other than lighting in the company's Marylebone area ?—For lighting 5}d., 
And it is on those prices that you have estiinated your custom ?—Yes. 

Now, as regards the load-factor for your undertaking, what you want to 
supply is other than lighting, and that when the lighting demand is not 
at its height !—Yes. I have been asked as to the comparison of Liverpool 
with Marylebone, What I am surprised at in Liverpool is that the load is 
so low when there is such a considerable proportion of traction. This 
points to a considerable overlap, and that would not be the case with the 
conditions in Marylebone with our power demand. 

Sir EDWARD CLARKE: Why should not the conditions which exist 
in Liverpool exist in Marylebone ?—The answer is very interesting. The 
traction at Liverpoolis by tramways, and must be supplied on the moment 
from the plant on the usual overhead wire system. The traction that I 
am proposing to give in Marylebone and all London is by motor vehicles 
through accumulators charged on the vehicles, and the bulk of this charging 
is done at night when the maximum lighting load is not on. That makes 
the whole of the difference as regards the power-factor. 

Mr. CRIPPS: Except во for as it may influence the spreading of the 
demand, there is no special feature whether it is taken for tramway or for 
other pu None. 

The UMPIRE : If you take the St. James' Co., the load-factor for 1901 
is 16:6. That is very nearly the same as the estimated load-factor for 
Marylebone in 1911. Now, the cost for St. James’ was 2'09d., and the 
estimated cost in 1911 is 1:575. I should like Col. Crompton to give his 
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ех tion of that 1—16 is very easy to explain. First, there is coal bill. 
1901 was the middle of the Sal famine time, and the 0°86 at St. Jamee’ 
would have been very largely reduced if coal had been at a normal price. 

Mr. CRIPPS: Having regard to the conditions in Marylebone, you think 
to take the 20 per cent. load-factor in 1931 is well within the mark 1—1 
think it is an absolutely safe figure. 

This concluded Col. Crompton's cross-examination by Lord Robert 
Cecil. His croes-examination by Mr. Fletcher Moulton was deferred. 


(To be continued.) 


Read v. the Friendly Society of Operative Stonemasons 
and others. 


In the Court of Appeal (the Master of the Rolls and Lords Justices 
Stirling and Cozens-Hardy) on Tuesday, & considered judgment was 
delivered in this case on the appeal of defendants from а judgment of а 
Divisional Court (fully reported in The Electrician of May 25), ordering a 
new trial of the action tried before Judge Eardley Wilmot at Ipewicb, and 
in which he gave judgment for defendants. There was also a cross appeal 
by plaintiff, asking that judgment might be entered for him. (The argu- 
ments in the Court of Appeal were reported in The Electrician of Aug. 8.) 

The MASTER of the ROLLS, in giving judgment, said that the case to 
him seemed to be clear that the plaintiff was entitled to have the contract 
he had made carried out, and that contract he would have continued to 
enjoy but for the intervention of defendante. The plaintiff was not a 
member of the defendant society, and he was under no obligation, legal or 
moral, to comply with its rules, Belief, however honest, in what they did 
that they were acting in tbe best interest of the society, could be no 
excuse for defendants conspiring to deprive plaintiff of the advan- 
tages of his contract.  Persuasion by an individual for depriving 
another of the benefit of a contract, if it was effectual in bring. 
ing about a breach of the contract to tke damage of that person, gave 
& cause of action, and a strong belief on the part of tbe persuader 
that he was acting for his own interesta did not seem to his lordship to 
improve his position in any respect. Still leas could it do so when he did 
not confine himself to persuasion, but joined with others to enforce their 
common interests at the plaintiffs expense by coercion. He thought the 
case stood wholly outside the debatable ground traversed in Allan v. Flood, 
and that defendants knowingly and for their own ends had induced the 
commission of an actionable wrong, and that they had employed illegal means 
to bring it about. Such conduct would be actionable in an individual, and 
was incapable of justification when defendants acted in concert. He thought 
defendants' appeal should be dismissed and the plaintiff's croes appeal 
allowed and judgment entered for the plaintiff for £50. 

The Lords Justices concurred. 

Defendants applied for a stay of execution pending an appeal to the 
House of Lords, but this was refused. 


Bow, McLachlan & Co. (Ltd.) v. Dulith-Smith, McMillan 
& Oo. 


This case came before the Court of Appeal, composed of the Maater of 
the Rolls and Lords Justices Romer and Mathew, on Monday last, on the 
appeal of the plaintiffs from а decision of Mr. Justice Jelf in chambers, 
staying the action and allowing the action to go to arbitration. 

Mr. HAMILTON, K.C., in support of the appeal, said the plaintiffs were 
electrical engineers, carrying on business in Glasgow, and the defen- 
dante were a firm of electrical engineers who had a big contract 
from the Southend Corporation for the installation of electrical tram- 
ways in that town. They sub-let the engineering part of the contract to 
plaintiffs, the total amount of which sub-contract was about £8,000. 
The t claim was for £3,000, balance alleged to be due under the 
sub-contract and £90) for extrae. Defendants made counterclaim for 
£3,500. Under the terms of the contract any disputes arising between 
the parties were to be referred to the arbitration of the Southend Corpo- 
ration borough engineer (Mr. Fidler), and Mr. Justice Jelf, in view of 
this, stayed the action started by the plaintiffs, and referred the matter 
to the arbitrator. Hence the present appeal of the plaintiffs, who con- 
tended that Mr. Fiddler's interests were so fully mixed up in the dispute 
that he could not approach the matter with a sufficiently open mind to 
give an unbiassed decision on the matter. The dispute, it appeared, had 
reference to the supply by the plaintiffs of two engines, each capable 
of producing 200kw. of electricity and a third engine of 125kw. capacity. 
Although these engines had been working the tramways for the last 
12 months without a breakdown, Mr. Fidler complained that they did 
not work properly, and he had entered into a contract for what he termed 
“repairing " the two larger engines and for replacing the smaller engine, 
the amount of that contract being the amount counterclaimed for (£3,500). 
The plaintiffs’ suggestion was, that if anythiog was wrong with the machi- 
nery it was the boilers which the borough engineer himself supplied. 
Under these circumstances they fcontended that Mr. Fidler was not the 
proper person to arbitrate on the case. 

Mr. ROSKILL,|for defendants, submitted that Mr. Fidler was in no 
different position to any other borough engineer who might be named in 
а particular contract as arbitrator. It was well known that in case of а 
dispute arising he would be in possession of that fact, and it had not been 
shown that he had done anything extraordinary in this matter. 

Judgment was reserved. 


Penny-in-the-Slot Meters. 

In the Divisional Court on Friday (composed of the Lord Chief Justice and 
Justices Wills and Channell) an appeal was heard from an order of the Long- 
ton Justices, on а point of law whether, when money is stolen from an 
automatic slot meter, the loss falls upon the consumer or upon the 
supplier. It appeared that snnellant had a pennr-in-the-slot gas 


meter fixed on his premises by respondents (the Longton Corporation, who 
supply gas in Longton) on condition that the meter remained the property 
of the Corporation and that no charge should be made for it. Respon- 
dents' collector discovered that the box had been broken open, and that 
19s. was missing, and appellant was summoned for that amount under the 
Longton Gas Acts. The Justices found that he was liable. 

Mr. ASHTON, for sppellant, now contended that the decision was wrong, 
that his client had done all that was required of him when he placed the 
coins in the box, and that that was equivalent to payment to the Corpora- 
tion in the absence of proof of negligence on the part of appellant. The 
respondents or their representatives were the only persons who had a right 
to open the box, the key of which was kept by them. 16 was admitted 
that neither at the time this meter was placed upon the appellant's 
premises nor at any subsequent time was any agreement made by the 
appellant in respect of the meter. It was stated before the Justices that a 
robbery had taken place, and the statement was not contested by respon- 
dente. And it was further admitted for the purposes of the case that the 
appellant ‘might have put money into the box and the box have been 
broken open and the contents taken away by а thief without any actual 
negligence on the part of the appellant. 

For the respondents Mr. WILLS contended that payment to the Cor- 
poration did not actually take place until their representative had collected 
the money, and the coins were simply placed in the box by way оќ security, 
and remained the joint property of the parties. 

The Court decided that appellant had done what was required of him 
under the terms of the agreement, and in the absence of proof of negligence 
allowed the appeal. 


Tomlinson v. Fletcher. 


In the Chancery Division last week Mr. Justice Buckley heard this 
action, which was a claim for the payment of £15,000 advanced by 
plaintiff to the defendant (Mr. Bernard Morley Fletcher), civil engineer and 
the inventor of the Wave motor,” for utilising the power of waves at sea 
in generating electricity. In 1895 plaintiff a to finance defendant in 
bringing out his patent to the extent of £15,000. He now alleged that 
the invention was of no value, and claimed to have the money returned, 
on the ground that, it had been obtained by undue influence and abuse of 
confidence. The defence was a total denial of that allegation, and an 
assertion that plaintiff agreed to defendant having uncontrolled use of the 
money. 

After a hearing, which extended into three days, his lordship held that 
there was no misrepreeentation or trickery on the part of defendant. The 
action was accordingly dismissed with costs. 


Attorney-General (at relation of Mr. John Bray) v. Hastings 
Corporation and others. 


In the Chancery Division on Oct. 29, Mr. Justice Buckley heard the 
adjourned action brought by Mr. John Bray against the Hastings Cor- 
poration, Мг. W. M. Murphy and the Hastings Tramway Co. fora declaration 
that а certain agreement, dated June 1, 1901, was illegal and ultra vires, 
and for an injunction to stop the same being carried into effeet. Tnis case 
was fully reported in our issue of May 9. | 

Mr. J. M. ASTBURY, K.C., for plaintiff, urged that the agreement in 
question hypothecated the future action of the Corporation but bouad 
the contractors for the tramweys in Hastings to nothing, and that there 
was, consequently, no consideration for which the benefits of the agreement 
had been granted. The agreement was, therefore, ultra vires in tha* а 
municipal body cannot bind its successors’ discretion. 

Mr. VESEY KNOX (for Мг. W. M. Murphy and the Hastings Tram waya 
Co.) asked upon what authority Mr. Astbury relied in favour of this latter 
contention ? 

Mr. ASTBURY : The Attorney-General v. The Mayor and Burgesses of 
Newcastle, where Mr. Justice Lindley held that a Corporation had no ruch 


wer. 
P Mr. TERRELL, K.C., for the Corporation, said the Corporation desired 
a certain tramway to be constructed in the form of a circle running right 
out into the country. Mr. Murpby, the contractor, objected to make this, 
as he said it would not pay, but as the Corporation insiated he said : “Very 
well, I will make the tramway as you desire, provided that if at avy time 
you wish to construct the other line along the sea front І shall have the 
right to construct this line, which will pay, and s^ connect the whole 
system up properly." А resolution of Ott. 20, 1889, gave authority to 
the Council to enter into this arrangement. : 

Mr. ASTBURY said it was admitted that & Corporation could, by 
charter, do anything it was not expressly forbidden to do, but that а Cor- 
poration could, by statute, only do what it was by statute empowered to do. 

Mr. TERRELL: Hastings is a corporation by charter, and no private 
Act of Parliament can take away its power to enter into contracte, He 
instanced the old power possessed by corporations to grant continuously 
renewable leases, which bound them successors. 

Mr. ASTBURY : Yes, they could enter into continuous contracte. 

His LORDSHIP : Suppose a corporation agrees with a contractor to 
make a tramway 3 miles long, and says, if we decide to make it b 
miles long at some future date you shall have the right to construct that 
extension. Is that not & continuous contract ? " : 

Mr. TERRELL: Mr. Murphy has all along made it a condition that if 
he constructed the tramway into the country that he should have the 
right to construct the tramway along the front. It was a perfectly 
reasonable stipulation, and it was in the interest of all parties that the 
tramway should be part of a unified system all connected together. The 
Corporation, therefore, agreed to Mr. Murphy’s stipulation, and gave the 
Tramways committee and the town clerk instructions (to carry it, out. 
They could not now in fairness turn round and say that they had no power 
to give Mr. Murphy this sight. 
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Mr. KNOX: With regard to the point about the alleged inability of the 
Corporation to bind its successors, that is absurd. The Corporation has 
no successors. 

Mr. JUSTICE BUCKLEY, after reviewing the arguments, held that 
the action failed ; that inasmuch as the Corporation’s Act of 1899 authorised 
certain contracte, it impliedly forbade others. He held tbat the Cor- 
poration was entitled in its control of the ratepayers’ interests to construct 
any works for their comfort and to make any arrangement beneficial to 
their interests. Holding the undertaking to come under this category, 
he held that the agreement was binding on the Corporation, and that the 
action failed and must be dismissed with costs, including those of all the 
defendants as well as those incurred in the previous actions. 


In re the Hiram Maxim Lamp Oo. (Ltd.). 

This matter came before Mr. Justice Byrne in the Winding-up Court on 
Tuesday, on an originating summons by the liquidator in the voluntary 
winding-up of the company against shareholders for an order to pay calls 
made before the compavy went into such voluntary liquidation. Before 
the winding-up commenced the shareholders were sued for the calls. An 
order was made that on payment into court of the difference between the 
amount of calls and the amount of debt pleaded by way of set-off as due 
from the company to the shareholders, the latter should have leave to 
defend. The company went into liquidation before judgment was given, 
and the liquidator now sought payment of what the company had sued for, 
but had not recovered before the winding-up. The shareholders contended 
that they were still entitled to their set-off. 

His Lordship held that the liquidator was entitled to receive the amount 
of the call without deduction. 

Leave to appeal was given. 


Electric Railways Oo. (Ltd) 

This matter came before Mr, Justice Byrne on Tuesday on a winding-up 

ition. 

Mr. GEO. HENDERSON, for the company and certain creditors, asked 
that the petition should stand over to await the result of certain negotia- 
tions with the managing director of the Great Western Railway Co. 

His lordship allowed the petition to stand over for & week. 


Electric Lighting Boards (British Mfg. Oo., Ltd.). (Petition of 
De Grelle, Houdret & Co., and others). 
This petition was, on Tuesday, ordered to stand over. 


A NEW STANDARD CHRONOMETER. 


The simplest test for accuracy of а motor meter is obtained by 
multiplying the number of amperes passing through the meter by 
the number of seconds (or fraction of a second) occupied by one revo- 


Reduced facsimile of Messrs. Chamberlain and Hookham’s Testing 
Chronograph. 


lation of the armature—e.g., for standard, suppose that the “ constant” 
of a meter is 6:14. If 10 amperes passing through this meter cause 
one complete revolution of the armature in 0:514 second, the meter 
will be ised as correctly standardised, because 10 amperes 
x0:514— 5:14, which is the constant. If the constant obtained were 
greater, the meter would be proved to be slow, and if less, to be fast. 


Messrs. Chamberlain and [Hookham find, however, that this test, 


ar and accurate as it ia, is frequently falisified by the unreliability 
of the seconds hand of the watch used for timing ; they have, there- 


у, made a special chronograph which has a stop action, is easily 
and maintains its reliability for many years. ey have found 
this so useful in their own test room that they have thought it 
desirable to offer it to any who may be in need of such an instrument, 
The case is of German silver, this being the best material for the 
purpose. One revolution of the large hand records 30 seconds, each 
second being divided into tenths. The small dial records each com- 
plete revolution of the seconds hand up to 120, or 60 minutes in all. 

The method of working is as follows :—The first pressure on the 
button starts the seconds hand from zero, and the second pressure 
stops it The next pressure on the button starts it again from where 
it had been stopped, when it runs on to zero, stopping there auto- 
matically. This cycle of movements can then be recommenced. It 
will be observed that this chronograph does not possess the common 
fly-back movement ; Messrs. Chamberlain and Hookham have found 
by experience that such a movement destroys, in a few months, the 
reliability of the instrument. The watch is wound by a key, and 
will go for 24 hours without re-winding. Its price is moderate. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— ee 


APPOINTMENTS VACANT AND FILLED. 


Kirkcaldy Corportion require an electrical engineer to take charge 
of their electric supply and tramway 55 Salary £250. 
Particulars from town clerk (Mr. W. L. Macindoe), to whom appli- 
cations by 22nd inst. 


Bermondsey (London) Borough Council require an engineer-in- 
charge for their electricity and destructor department. Applications 
to the town clerk (Mr. Frederick Ryall), Town Hall, Spa-road, S.E , 
by noon Nov. 17. See advertisement. 

The Electrical committee of the Borough of Stepney require a 
shift engineer. Salary 37s, 6d. to commence. Applications by 11th 
inst. to the engineer and manager (Mr. W. C. P. Tapper), 27, Osborn- 
street, Whitechapel, London, E. See advertisement. 


Walsall Corporation require an assistant for sub-station and out- 
side work. Wages £1, increasing to £1. 10s Applications to 
Mr, Alex. Wyllie, borough electrical engineer. See advertisement. 


Mr. J. W. Eames has been appointed by the Postmaster-General 
deputy controller of the Central Telegraph Office, and Mr. A. E. 
Eames has been advanced to the rank ot senior assistant controll er. 


Mr. Wm. G. Griffith has been appointed demonstrator in the elec- 
trical department of Heriot-Watt College, Elinburgh. Mr. Griffith 
is an old student of the college, a medallist and a holder of the dip- 
loma, He has been with Messrs. Mavor and Coulson and with 
Mesers. Andrew Morton & Sons. 


Altrincham.—Owing to the receipt of several notices in regard to 
electric tramways, representatives of the Altrincham, Sale, Ashton- 
on-Mersey and Bucklow Councils have met, [апа recommend the 
authorities to apply, jointly or severally, for powers to construct 
tramways in the districts. The Altrincham Council are favourable 
to the scheme. | 


Antrim.—The County Council have appointed a committee to 
inquire into and report upon the extent to which Parliamentary 
powers for electricity supply affect the county; the financial results 
of municipal electricity works; the 5 of the County Council 
itself engaging in electricity supply or through the town and distriet 
councils, and as to special facilities in the county for the utilisation 
of waterfalls for generating electric energy. 

Mr. BAXTER, who moved the resolution, stated that the borough electrical 
engineer of Londonderry (Mr. R. V. Macrory) had devoted much time and 
attention to the latter subject, and had, in company with other engineera, 
visited the Bann Falls, which were said to be the largest source of water 
power in Ireland, equivalent to 24,000 н.р. for nine months of the year and 
8,000 н.Р. for the remaining three (summer) months, and he (Mr. Baxter) 
was informed that, if anything, this was understating the case. 

Bakewell.—The Cressbrook Mill Co. have submitted an offer to 
the District Council for the electric lighting of the village, and the 
Council have sanctioned the laying of wires across the highway. 

Barking.—The accounts of the electricity supply undertaking 
show a deficit of £256 for the half-year ended September, against 
£407 in the corresponding period last year. 

Barnsley.—The British Electric Traction Co.’s new tramway from 
Old Mill vo Worsborough Dale and Worsborough Bridge was officially 
inspected on Friday, and the line is to be opened for traffic to-day. 
The route is 3 miles in length. The Corporation supply electric 
current. 


Beckenham.—The Council has entered into an agreement with 
the British Electric Traction Co., whereby the Council is to promote 
a bill for authority to construct electric tramways and to lease the 
lines to the company for 28 years. The company will pay the 
Council during the first 10 years 64 per cent. per annum on the sum 
expended, 7 per cent. for the next five years, 7) per cent, for the 
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following five years, and 8 per cent. for the remainder of the term, 
the Council to have option of purchase at 10 years, and to supply 
electric current at 2d. per unit, with a minimum annual payment 
of £900. If any other than the overhead trolley system is adopted 
the company may withdraw from the agreement. 


Bedford.—The charge for electric current for power has been fixed 
at 2d. per unit net. 


Belfast —The Belfast Street Tramway Co. have acquired two 
suburban lines which they propose to equip electrically, and the 
Corporation have been asked to sanction the scheme and to allow the 
connection of the lines with portions of their city system. 

Birkenhead-Chester Tramways.—A syndicate is promoting a 
bill to incorporate a company to construct an overhead trolley line 
from the terminus of the Birkenhead Corporation tramways to 
Chester. 

Birmingham.—A town’s meeting in connection with the proposal 
to apply for parliamentary powers to authorlse the municipalisation 
of the tramways, to adopt electric traction, &c., was held on Wed- 
nesday. The proceedings were very noisy, and the voting was 
declared by the Lord Mayor to be in favour of the bill, but & poll 
was demanded. 


Brighton.—An arrangement has been arrived at between the 
Lighting and Tramways committees that the charge for electricity 
supplied to the latter shall be 14d. per unit. The Tramways com- 
mittee recommend the Council to apply for Parliamentary powers to 
run motor or other omnibuses in connection with the tramways. 


Bristol.—An inquiry was held on Tuesday into the City Council's 
application for sanction to а loan of £85,450 for electricity supply 
extensions. 

It was explained that £64,200 of the loan referred to the extension of 
the Avonbank works. The demand for electric current was increasing at 
the rate of 400kw. per year, and in the course of about 12 months ail the 
machinery installed would be in use with no spare plant whatever. The 
plant now proposed to be put down would suffice for the load up to the 
year 1905. The detailed eatimate for the enlarged buildings was £20,800, 
including £11,255 for foundations and £29,544 for superstructure, and there 
was £42,400 allowed for plant. The application only referred to private 
lighting, and it was proposed to borrow for public lighting later on. 

The city electrical engineer (Mr. FARADAY Procror) supplied technical 
details, and mentioned that the increase in Corporation electric lighting 
business was greater now than at any previous time. 

The chairman of the Electric Lighting committee (Ald. PEARSON) pro- 
tested against the short period for the repayment of the loan. Longer 
periods were sanctioned in London than in the provinces, whilst in Scot- 
land they had even better terms than in London. What appeared to be 
exceedingly good management in London, во far as profits went, seemed 
exceedingly bad management in the provinces. 


Bromley (Kent)—The Council are negotiating with the British 
Electric Traction Co. in regard to electric tramway». 
Buxton and Chinley Blectric Railway.—The Chapel.en-le- 
Frith Council have unanimously resolved to support this scheme. 
Chatham-Maidstone Tramways.—The Maidstone Council have 
conditionally approved the scheme of the Chatham and District 
Light Railways Co. to extend their tramway from Chatham to 
Maidstone. 


Chester.—An inquiry has been held into the Council's appli- 
cation for a loan of £5,924 for additional generating plant to provide 
energy for the tramways. | 

The Town CLERK (Mr. S. Smith) stated that since the Corporation took 
over the tramways and lowered the fares the number of passengera had 
more than doubled, and the revenue had substantially increased. 

Chorley.— The Lancashire Electric Power Co. have intimated the 
Council that the company will be unable to supply Chorley with 
electricity, owing to the distance from their power-station, unless а 
sufficient demand for energy arose on the route. It has, therefore, been 
decided to apply for a further extension of 12 months to carry out 
the provisional order and to establish municipal electricity works in 
conjunction with refuse destruction. 

Church Lighting.—St. Oswald's Parish Church, Oswestry, has 
been wired and fitted for the electric light at a cost of about £300. 
Electric lighting has also been adopted for Trinity Church, Zion 
Church, the Primitive Methodist Church and the English Wesleyan 
Church, Oswestry. 

The Church of St. John the Evangelist, Preston, near Brighton, 
hae been wired and fitted for the electric light. About 120 32 c.p. 
lamps are used. 

Croydon.— Application ів to be made for a further loan of £45,406 
for extensions of the electricity works. 

Dewsbury.—Sanction to a loan of £10,000 for electricity supply 
extensions has been received by the Council. 

Electric Driving in Flax Mills.— The Glasgow agents of the 
British Schuckert Electric Co. (Messrs. Paterson, Bell & Со.) recently 
completed a contract for the supply and erection of а complete 
electric lighting and power plant at the flax spinning mills of Andrew 
Lowson (Ltd.), Arbroath. The contract was carried out to the 
plans and specifications of Mr. R. D. Munro, 


Electric Lighting Notices.—Bermondsey (London) Borough 
Council give notice of intention to apply for a provieional electric 
lighting order to include in their area portions of the borough not 
included in their orders of 1899 and 1902. 

Market Drayton Electric Light and Power Co. (Ltd.) will apply 
for a provisional order for Drayton-in-Hales. 


Electric Traction in Australia.—The Bendigo (Victoria) electric 
tramways are expected to be opened by Christmas, 


Electricity in Meat Packing — The Financier and Bullionist 
of 31st ult. contains a description of the extensive meat packing 
establishment of Armour & Co. at Chicago, Ill. This enterprisin 
firm has an up-to-date electric lighting and power plant installed. 
and further we are informed that everything about the packing 
plant is effected electrically, the most ingenious automatic con- 
trivances being employed. There is an elevated railway running 
between buildings and through all the streets and ways, with over 
5 miles of track, 10 25 н.р, electric motors and 3,000 cars specially 
adapted to the company’s uses. Last year 375, 000, OO0lb. of meat 
and other products were transported from cutting floors and factories 
to warehouses and railroads by this method of transportation. The 
station occupies 200 sq. ft., and the plant includes 24 375 н.р, water- 
tube boilers, which will be increased by 1,900 н.р. within a few 
months. There is also a coal and ash-conveying plant, and four 
iue refri ing machinee, and this description of plant will also 
be largely increased very shortly. 

Exeter.—The City Council have received the report of their con- 
sulting engineer, Mr. J. E. Waller (Messrs. Kincaid, Waller, Man- 
ville and Dawson) on the proposal to obtain powers to construct 
additional lines and to adopt electric trastion over the entire system. 


Exhibitions —There is reported to be a loss on the Wolverhamp- 
ton exhibition of £46,000. | 

From published figures it appears that there will be a substantial 
profit on the Cork exhibition. 

In connection with the Glasgow Exhibition there is said to bea 
large surplus in the hands of the и amounting to £35,000, 
or rather this sum will be reached when the building materials, &c., 
have been sold. The surplus on the previous (1888) exhibition held 
in Glasgow was £55,000. 


Glasgow.—One of the most surprising results of the municipal 
elections was the rejection of the Lord Provost (Dr. Chisholm), the 
reputed leader and advocate of the extension of municipal enter- 
prise, by 4,093 votes to 2,981. Though not the only question before 
the electors municipal trading was a leading issue of this contest. 


Gorseinon (Wales).—The local electric light company are putting 
down a 60 HP. steam dynamo to meet increasing demands for 
electric current. N 


Gorton.— The Council have invited the Manchester Corporation 
to take over the provisional order for the district, recouping the 
Council for its outlay in connection with the matter. The Corpora- 
tion has furtner been invited to submit terms for eupplying electric 
energy for all purposes in Gorton. | 

Hammersmith.—The Borough Council recently invited tendera 
for the supply of prepayment electricity meters, the object being to 
ascertain the merits of the various meters of this class available for 
use in connection with electricity supply. We understand that 
samples of the various makes of prepayment meters have been sub- 
mitted and are undergoing tests as to reliability by Mr. G. G. Bell, 
the borough electrical engineer, and upon the reault of these tests 
will depend the question whether prepayment meters are introduced 
by the шше Borough Council or not. 


Hereford.—The Council have decided to wire the markets for 
electric light. 

Hull.—A special committee has been appointed by the Corpora- 
tion to consider and report *' as to the allocation of the proportion of . 
cost to be borne by the tramway undertaking of the sections of city 
improvement.” Hitherto the tramways have not been debited with 
any portion of the cost of street improvements which have been made 
in the interest of the tramway service. 


Inquest.—An inquest was held at Chatham on Monday on the 
bodies of the three persons killed in the deplorable electric tramway 
accident on the lines of the Chatkam and District Light Railway 
Co, on Oct. 30. There were, besides, 50 other persons injured on 
the occasion. The evidence went to show that almost immediately 
after starting down the hill from the top of West Court-street, Old 
Brompton, the car, which was heavily overloaded, failed to grip 
the metals, owing to their slippery condition. 

Rosert BRIGGS, a dockyard inspector at Chatham, said when the car had 
traversed one-third of the hill he noticed the car was not under the control 
of the driver, and he tried to jump off, but before he could do so the car 
jumped the poiuts at the hottom of the hill and overturned. He had not 
noticed any previous jump, but the car went very fast. 

GEORGE Bowman, boilermaker, said in his opinion the thread of the 
brake was worn. After the accident he measured the flange of the wheel, 
which ran in the groove of the rail, and it was only gin. deep. 

EDWARD FRASER, the conductor of the car, said it was not usual for a 
“ pilot to take charge of a car when descending West Court-street, but 
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sometimes this was done. There was no pilot on the car at the time of 
the accident. After the car had travelled about Gyds. it gave a sudden 
lurch forward, and he then knew that the wheels were locked. Не heard 
the driver using the sand pin to make the wheels revolve. When the 
ear started from the top of the hill there were between 60 and 70 passen- 
gers, while the proper number was 50. It was his duty to post in a 
conspicuous place a notice when the car was full, but this was not, done on 
this occasion. "" 

Јони Corky, a pilot in the employ of the tramway company, said it was 
his duty to take charge of every car that went down the hill, but he was not 
on this car as he was at che bottom of the hill altering the pointe. He 
walked up to meet the car, which as it passed him had attained a speed of 
12 miles an hour or more. He shouted to the driver to reverse his gear, 
but when the car reached the points the front wheels left the rails, and the 
car overturned. The driver had no right to start the car without witness 
being on board. The rails were in bad running condition, owing to the rain 
which had fallen making them slippery. He believed if he had been on 
the car he could have taken it down the hill in safety. He subsequently 
examined the track, and found sand only for а distance of about 25yds. 
from the top of the hill. 


Mr. Lows, assistant engineer to the Midland Company, said the promoters 


would carry the proposed line over the Midland Railway by means of a 
bridge, but they would not carry the existing roadway over also. 


Mr. HUTCHINSON, for the opposition, urged that the matter should be 


decided without regard to the fact that the promoters were А railway 
company. 


The CHAIRMAN OF THE COMMISSIONERS (the Earl of Jersey) announced 


that an order would be issued, but decision as to purchase clause would be 


reserved. 
The Light Railway Commissioners rejected on Friday the Harrow 


ortion of the light railway scheme promoted by the Middlesex 
ounty Council 


On Tuesday, at the Board of Trade offices, Sir Herbert IE 
y 


heard objections to the confirmation of the order promoted 
Walthamstow Council for the construction of light railways in Essex, 
in the urban districts of Walthamstow, Leyton and Chingford, viz : 
(1) from Tottenham to Woodford ; (2) from Chingford to Leyton ; 
and (3) from Higham-hill to Leyton boundary. 

Mr. SypNEY Davis, on behalf of the Hale End District Association of 


At this stage the inquest was adjourned till Nov. 10. 
The Board of Trade inquiry into the accident was held on Tuesday. 


Infirmary Lighting.—The Avgus Electric Light and Power Co. 
is to supply electric current for lighting the Montrose Infirmary. 


Inverness.—A company has given notice of intention to appl 
for an electric lighting order. Provost Ross etated at last week's 
Council meeting that а committee is coneidering the electric lighting 
question, and is awaiting reply from the Canal Commissioners as to 
& proposal to utilise water power in the generation of current from 
the Caledonian Canal. 


Ipswich.—An шашу was held here last week into the application 
of the Corporation for sanction to borrow £69,900 for electricity 
supply and £7,900 for a refuse destructor. 


Residents and Ratepayers, applied to insert a clause probibiting the Council 
from acting as their own contractors, on the ground of alleged extravagance 
and inexperience, but this was rejected. Mr, Нотснімвох, on behalf of the 
promoters, asked that the period for repayment of borrowed money should 
be extended from 40 to 50 years, as the rates were exceedingly heavy 
9s. 7d. in the £. This was also refused, Sir Herbert Jekyll saying that 
40 years was as far as the Board were prepared to go, especially in view of 
the recommendation of Mr. Grant Lawson's Parliamentary committee that 
50 years was sufficient. 

The 11815 Railway Commissioners have now sanctioned the appli- 
cation of Gloucester Corporation for constructing and working electric 
tram ways in the city, and for the County Council to construct a line 
from the city boundary to Brockworth, a distance of 34 miles. 

Glamorgan County Council (Morriston to Pontardawe) Light 
Railway Order has been submitted to Board of Trade for confirma- 


tion. 


The consulting electrical engineer (Prof. Kennedy), the town clerk (Mr. 
Will Bantoft) and the chairman of the Electric Supply and Tramways 
committee (Mr. H. J. W. Jervis) gave evidence in support. 

Mr. BANTOFT said applications had already been received for the supply 
of electric current, but it was not intended to light the streets electrically 
at present. 

Prof. KENNEDY gave technical details of the scheme; the tenders had (he 
said) been provisionally accepted, and estimates of the remaining intended 
outlay brought the total to £61,706, exclusive of £2,900 for arc lamps 
and posts. The Council had gained an advantage by delay in letting the 
contracts, 

Mr. Jervis called attention to the hardship of compelling local authorities 
to commence immediately the repayment of electricity loans, thus placing 
them at a disadvan com with private undertakings, and it was 
suggested that the Council should be given three years to get the under- 
taking into working order, and that the loan should then be repaid in 
22 instead of 25 instalments. i . 

The Їнёрвстов (Major Norton) said he appreciated this difficulty, but 
the Local Government Board had come to the decision that they had no 
power to make such an arrangement, 


Leeds.— The salary of the assistant electric tramway engineer 


(Mr. A. G. Livesay) is to be increased from £200 to £250 per aunum. 


Light Railways.—The Light Railway Commissioners held an 
inquiry at Burton-on-Trent on Thursday last into the application of 
the Midland Railway Co. for an order authorising the construction 
of a light (electric) railway from Burton-on-Trent to Newhall, Swad- 
lincote, Woodville and Ashby-de-la-Zouch, with branch lines to 
Church Gresley and Castle Gresley. 

Mr. CLAUD Baaaatay, K.C., for promoters, said the scheme included 
11} miles of light railway in four sections—viz.: (1) from Burton to 
Ashby, 85 miler, connecting with Burton tramways ; (2) a line 2 miles in 
length, from & junction with railway No. (1) to the Midland Railway 
station at Gresley ; (3) a line $ mile long, from a junction with No. (1) 
‘between Swadlincote and Woodville to a junction with No. (2) near Church 
Gresley; and (4) a short curve between lines Nos. (1) and (2) near the point 
of junction. The gauge proposed was 3ft. 6in., the same as that of the 
Burton Corporation tramways. The company proposed to erect в gene- 
rating station close to Swadlincote station. The Swadlincote Council 
wanted the promoters to practically reconstruct every street in their 
district through which the line would pase, and, further, urged that the 
Pro posea line should be carried with the existing road over the Midland 
Railway. Other points raised were the purchase of undertaking, rates and 
charges, &c. Burton Corporation opposed the construction of any portion 
of the proposed railways within the borough. Promoters would undertake 
not to dispose of the undertaking without giving the Derbyshire County 
Council the option to purchase, but they opposed the insertion of a clause 
giving the other local authorities power to purchase. One great advantage 
the light railway would derive from being in the hands of the company 
would be that its working would be part of its general railway system. It 
would be hard upon the company if, after making such a railway as that, 
they found at the end of a number of years that they hadfonly created а 
competitor with themselves on the best terms and witb;jadvantages of 
‚ access to stations and various conveniences given by the company for 

facilitating the working of the light railway with the general railway. 

Mr. С. Н. GADeBY, consulting engineer, gave technical details of the 
scheme, and stated that the permanent way would cost £90,000. It was 
те to adopt а uniform width of 23ft. for the roads to be traversed by 


provide instruction to about 250 motor dr 


Objections by Nov. 27. 


London County Oouncil—At Eon s s meeting the proposal to 


vers of the Couucil's elec- 
tric tramways was approved. 

Telephones.— The Establishment committee recommended that the 
offer of the National Telephone Co. be accepted to provide (for the 
sum of £327. 15в.) five additional exchange lines, a new switch- 
board, connecting the existing 42 lines, and providing 116 additional 
telephones and lines, and operating the whole during certain hours 
daily on a five years’ arrangement. 

Mr. DickiNsoN asked why the committee could not make these arrange- 
menta with the Post Office. 

Mr. H. CLARK said an application was made to the Post Office, and they 
received prices for doing the work. Without divulging the prices, he might 


say that the National Company's offer was much more favourable to the 
Council. 


Mr. DICKINSON opposed the report, which stood over. 

Tube Ratlways.—A report relating to a joint meeting of the Parlia- 
mentary, Highways, Housing of the Working Classes, and Finance 
committees was submitted b Mr. Dickinson, who asked that its 
consideration might be deferred for a week. This suggestion was 
adopted. The report is the cutcome of a reference to the joint com- 
mittees to consider the whole question of the Councils attitude on 
the London underground railway question generally. At the meet- 
ing of the committees referred to the subject was discussed from the 
point of view of selecting & course which the Council could be 
recommended to follow in dealing with the schemes at present before 
Parliament and in providing a workable project in which the Council 
would be interes The joint committees decided that the most 
effective method open to the Council in connection with this matter 
was to invite the assistance of the Government, and, taking into con- 
sideration the recent disagreement between rival promoters of tube 
railways, the joint committees consider that the Board of Trade if 
again approached would regard with greater sympathy than hitherto 
any scheme prepared by the Council which might be placed before 
them. Reference also is made to the report of the Joint Select Com- 
mittee of the two Houses of Parliament, which sat in 1901, and it is 
urged that since that report the question of tube railways for London 
has greatly advanced. The opinion is expressed that the Conncil 
should now ask for an immediate and complete inquiry into the 
whole question, and that in the meantime opposition should be 
offered by the Council to all schemes of tube railways for the 
metropolis, 


London-Paris Telephone.—A bill was submitted to the French 
Chamber on Thursday last providing for the approval of the conven- 
tion concluded at Paris on July 29, 1902, between Great Britain and 


France for the regulation of telephonic correspondence between the 
two countries. 


Moerschell) announced on Tuesdav that tenors hud been received 
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for the supply and erection of generating plant, mains, &c., in con- 
nection with their electricity scheme. The total cost would be about 
£14,000, instead of £17,000 as originally estimated. 


Manchester and Liverpool Electric Express Railway,—The 
5 of this railway decided last week that a portion of the 
ine shall be constructed immediately, 7 miles in length, in the 
neighbourhood of Warrington. It is stated that the Board of Trade 
hesitate to sanction the execution of the complete plans without 
practical experience of the working of the system. 


Municipal Telephony—Tunbridge Wells.—There was a special 
meeting of the Council on Wedneeday to consider certain proposals 
of the National Telephone Co. 

The Town CLERK (Mr. W. C. Cripps) said certain communications had 

between himself and the National Company, which had ultimately 
resulted (only last Friday) in а written document. He would remind 
the members of the Council that the Tunbridge Wells Corporation 
had applied for а licence in the terms of the Act of 1899, had opened 
an exchange, and had up to the present continued to conduct tele- 
phone business, In 1896, only 112 people were connected with the tele- 
phone exchange of the National Company. By 1901 the number had 
increased to 450, the main increase having taken place since the Corpora- 
tion decided to apply for a licence. In 1901 the Corporation's exchange 
was cpened, and at the present time there were 1,568 subscribers 
connected with the two exchanges, of which 1,015 were National 
subecribers and 855 municipal system; 180 of these had found it 
necessary to subscribe to both exchanges. The Corporation entered into 
the telephone business with the object of obtaining for the burgesses 
a cheap and efficient service, and also with the object of extending the 
number of persons connected telephonically, and so far as he was able to 
judge, Tunbridge Wells, with the exception of some of the great manufac- 
turing communities, had a larger number of persons so connected than an 
other distriet in the country. But municipal subscribers were unable to aspe 
to the larger number connected with the National exchange, and subecribers 
tothe National service could not, on the other hand, speak tothe Corporation 
subscribers. The roads in the district were disfigured in many cases with 
a double set of poles and wires, and this difficulty might very poesibly be 
further increased in the future. On Aug. 15 last he received a notification 
from Mr. W. E. L. Gaine, general manager of the National Company, 
informing him of an unofficial visit which that gentleman had received 
from Ald. Stone, who had discussed with him the question of the “ waste ” 
going on at Tunbridge Wells, and suggested an interview with himself 
(the town clerk) on the subject. That letter cast upon him the responsi- 
bility of deciding whether he should accept Mr. Gaine's invitation to dis- 
cuss the matter with a view to stopping the waste which was now going 
on. А11. Stone represented а large body of opinion in Tunbridge Wella, 
and he came to the conclusion that he should be best doing his duty, as 
town clerk of Tunbridge Wells, and representing the whole of the inha- 
bitants, if he accepted the invitation. He saw Mr. Gaine in company with 
Ald. Stone, and found that gentleman prepared to discuss the matter on a 
basis which he felt it his duty to lay before the Council. The matter had 
been discussed most carefully, most thoroughly and, he believed, m-st 
energetically on both sides. He might be wrong, but he believed the 
course he took was in the interests of the ratepayers. The Council were not 
in the least degree prejudiced, but it was desirable that the Council should 
have something in a concrete form to consider. He, therefore, had the pro- 
posal put in black and white, in а form which would be binding if approved. 
The proposal is that from Nov. 22 the whole of the telephonic business of 
the Corporation shall be worked by the National Company, and the muni- 
cipal area shall form part of the National system, that the names of the 
municipal subscribers shall appear in the general list of the company 
which is circulated throughout the kingdom. For tbe purpose of carrying 
out the agreement, it is proposed that the Corporation plant as it exista is 
to be transferred to the National Company. The loan of £25,000 raised 
by the Corporation represents a liability of £28,000, the stock issued at а 
certain price representing the balance. The whole of the telephonic debt 
of the Corporation was to be taken over by the National Company, 
relieving the ratepayers of all charges in respect to instalments of principal 
and interest. The National Company would have to pay to the Corpora- 
tion every half-year a sum equivalent to the amount of these instal- 
ments, and would also pay a proportion of the expense incurred in 
connection with the expenses of the Corporation stock and registrar’s 
salary and the composition of stamp duty. The same clause provided a 
scale of repayments, which had been prepared by the borough accountant, 
and the ratepayers would thus be freed from all liability on their 
capital expenditure. The clause transferring the plant had a protective 
ision that where any part of the plant issituated on property actually 
belonging to the Corporation, or in streets vested in the Corporation, the 
National 5 only bave the power to maintain that plant to such 
an extent as may be reasonably necessary ; and a further proviso that if, for 
the purposes of the Corporation, it is necessary to have any part of the 
plant removed it will be taken away by the company, The National Company 
will indemnify the Corporation against all claims under their contracted 
liabilities. Then as to the position of municipal subscribers. At the present 
time the Corporation gave an unlimited service for £5. 178. 6d. The National 
Company would have in the future to charge the same rate, because its 
licence had been extended for 25 years on that condition. That charge of 
£5. 178. 6d. would be raised by 2s. 6d., so that the future rate would be 
£6 for unlimited service. As regarded the measage rate service, there was 


the £2. 108. rate and penny per call, which he was betraying no secret when 


he said the Corporation did not find а remunerative rate. That rate would 
have had to be altered, and it would now be done away with altogether. 
The £3. 10s. rate would be retained, with the halfpenny toll increased to a 
penny, with a minimum of £5, which meant 30s. plus the £2. 10s, rental. 


The Corporation would secure that until 1925, when the licence expired, . 
the rate would not be raised above £6. Any person who chose to have 
telephonic facilities prior to March 25 next would be entitled under the 
agreement to apply for and have exactly the same privileges at the same 
price as existing subscribera. There were clauses ensuring the reten- 
tion of certain privileges as to service by the Corporation, and the pay- 
ment of certain rentals for Corporation properties. There was also a 
clause for the protection of the Corporation telephone staff. Although 
2s. 6d. was to come out of the pockets of the telephone users, it was 
to be returned to the Corporation, and the agreement provided that 
on the 1,868 subscribers the National Company would pay a sum per head 
which would represent an annual profit to the Corporation of £100 per year. 
The Corporation on its part agreed not to again enter into competition 
with the National Company so long as the performance of the agreement is 
duly observed by the company. Another clause provides for the Post- 
masater-General's consent being obtained to the proposed arrangement. He 
had endeavoured to put clearly before the Council the heads of the agree- 
ment, under which the Corporation would be creditors of the company. 
There remained to be considered the position of the subscribers to both 
systems. In the first place, none of the rates now fixed could ever be 
raised. Secondly, every Corporation subscriber who now had the oppor- 
tunity of talking to 855 persons would in future have the opportunity of 
speaking to 1,868 persons for the payment of an extra 2л. 6d. The Cor- 
poration subscriber would appear in the National Company's directory. 
Withregard tothe National subscribers who were burgessesas well, they could 
now only speak to 1,015 people, but in future they would be able to speak . 
to 1,868. The National subscribers would also be placed in direct com- 
munication with the police and fire brigade stations. Thirdly, 180 bur- 
gesses would be saving £5. 158. each, inasmuch as where a subscriber had 
now to pay that amount for the National service, the Corporation would 
have to pay it to the National Company. Each person now paying £11. 53, 
would only have to pay £6, во that, therefore, he would make a saving out , 
of it, inasmuch as he would have one instrument instead of two, and pay one 
fee instead of two. He hoped the Council, and his friends on the Council, 
would acquit him of any discourteay or lack of municipal spirit in bring 
ing those negotiations to the point he had. He had honestly tried, with- 
out binding the Corporation in any way, to bring before the Council 
certain matters which could be arranged, on terms which the Council was 
not bound to ratify, unless it thought it was for the general advantage. 

Ald. STONE said he would be voicing the fe»ling of the Council when he 
taid they must be extremely obliged to Mr. Cripps, their town clerk, for 
the clear and lucid explanation he bad given them. During the past sum- 
mer various communications bad been made to him by members of the 
Council and other ratepayers on telephone matters. He did not wish to 
eay anything against the National Company, but it wasa fact that they 
all felt the great advantages of the telephone system, that the charges of 
the National Company were prohibitive, and that the service was bad. 
The Corporation telephone service was therefore started, and they all knew 
with what éclat it started, and with what success, and at much reduced 
rates. Directly they started, what did the National Company do? They 
reduced their rate to one-half. Now, everyone with whom he had conversed 
had said that they did not want two but only one thoroughly good telephone 
service. The result of the cutting of rates was that neither of the services 
were being worked at so good a profit as they hoped and as the National 
Company hoped. What, then, was their duty? It seemed to be to find 
some method by which that cut-throat policy could be ended. Three 
courses appeared to be open to them: The first was a working arrange- 
ment ; second, to buy up the National; third, to sell their service to the 
National. The first course seemed impossible. Then as to buying out 
the National. That was a large order. The National was all over the 
country, while the Corporation was confined to their Tunbridge Wells 
district. It was, therefore, practically impossible that the National should 
Hell to the Corporation. Then came the question whether they could sell 
to the National, and make a good arrangement without loss to the rate- 
payers. The National would not open the negotiation, and the Corpora- 
tion Telephone committee would not go to the National. Somebody, there- 
fore, must act as intermediary. He happened to be a lawyer, as was also 
Mr. Gaine, and lawyers could undertake business in a sacred and confi- 
dential way, without prejudice to the interests of those they represented. 
So he undertook the task, along with the town clerk, in seeing what could 
be done. They now knew exactly the position. There was no secrecy, no 
taking advantage of anyone, no acting for any party, or carrying out any- 
one’s particular views. They would remember one point, that future 
subscribers must come on before Lady Day next. If they did not do so they 
would not get the same advantages as would be afforded present subscribers. 
He would ask them to come to a definite conclusion that day. The respon- 
sibility was upon them, and he would propose that the mayor be authorised 
to affix the corporate seal to the agreement between the Corporation and 
the Company which had been presented to the Council, and that the town 
clerk be instructed to apply to the Postmaster-General for his consent, in 
accordance with the provisions of the Corporation licence. 

Councillor ELvy Ross seconded the motion. In his opinion the thanks 
of the burgesses of Tunbridge Wells were due to Ald. Stone and to Mr. 
Cripps. The telephone battle that had been fought was a credit to the 
participants, and would linger long in their memory. If they got this 
agreement sealed a task would be well done, By this agreement they got 
а service for an additional cost of only 2s. 6d., which carried with it the 
advantages of a subscriber being able to speak to all subscribers to both 
services, As they had absolutely nothing to gain by going on, but got all 
security for their telephone subscribers, he recommended the Council to 
adopt the terms of the agreement. 

Councillor STRANGE though they could not prejudice their interests by 
adjourning the discussion for а week, and he proposed that that be done. 

Ald. SroNE said by Nov. 22 the decision of the Council would have had 
to be obtained, together with the consent of the Postmaster-Genetal. 


120 


THE ELECTRICIAN, NOVEMBER 7, 1902. 


Councillor Marsa seconded the motion for adjournment for a week. He 
would like to know how a proper and efficient service was defined in the 
agreement. 

The Town CLERK said it was impossible to give a definition, but if the 
company did not give a proper service they would be liable to an action 
for damages. 

The amendment for adjournment was lost by 15 vot ss to 9. 

Councillor WzsrLEv Smita said statements had been made that the 
municipal telephone scheme showed a profit. He, however, very much 
doubted that, and he would like to hear some member of the Telephone 
conimittee give their candid opinion on that point. If it was not paying, 
it was surely the duty of the Council to accept the agreement. If the 
undertaking was making a profit, the burgesses might well say, Why sell 
it? It was admitted they had 853 lines at £28,000, instead of 1,148 lines 
at £25,000, and he supposed that this alteration would make a difference 
in the other figures. Therefore, looking at it all round, he thought they 
could not do better than agree to the proposal that had been placed before 
them. 

Councillor Barton said there was no reason why they should go into 
facts and figures; it would, in fact, be inexpedient to do eo. They had 
before them a magnificent offer, and one which he suggested should be 
adopted. Delays were dangerous, and he should vote that the agreement 
be adopted. 

Ald. PuTLAND considered the National Company should give them 
£10,000 for their business. 

Councillor BouRNES hoped they would be able to continue to carry on 
the telephone business, and show the country that they were able to carry 
it on and make a handsome profit out of it. 

Ald. DELvES said as a member of the Telephone committee and chairman 
of the Finance committee, he unhesitatingly recommended the Council to 
adopt this agreement at once. He had never said the enterprise would 
show a profit, although the growth of the undertaking had far exceeded his 
expectations. 

Councillor Penn thought the absence of figures showing whether there 
was any profit spoke volumes as to the real position of their telephone 
undertaking. 
suaded that an appeal to the burgesses would show a large majority in 
favour of the agreement being adopted. 

Councillor Аввотт thought there had been a great deal of secrecy in this 
matter. There might be an invention to-morrow which would reduce the 
price of telephones, but if they entered into this agreement the National 
Company would not lower their price, but with the municipal system they 
could lower the charges. 

Councillor Hicks moved that the borough accountant be instructed to 
prepare a proper account for the year ending Sept. 29, and that this 
account be submitted to the members of the Council at a special meeting 
called to consider the resolution after the accounts bad been printed and 
considered. 

The amendment was lost by 16 votes to 10. 

Councillor MarsH then moved that consideration of the 
deferred till Nov. 12. 

This amendment was carried by 14 to 11, and the meeting adjourned. 

Hull Corporation have applied for a loan of £47,350 for a tele- 
phone service for the whole area. It was reported at a meeting of 
the Telephone committee on Tuesday that the National Company 
had offered to meet representatives in London of the Corporation to 
discuss the present position of the telephone question at Hull. It 
was decided to decline the offer. 


New French Oables.—The examination of the tenders for the 
supply of submarine cables from Brest to Dakar, Tamatave to 

union, Réunion to Mauritius, and Saigon to Pontianak took place 
at the Ministry of Commerce, Paris, on Oct. 21. Two French firms 
competed, the Société Industrielle des Téléphones and Mons. A, 
Grammont, the latter securing the contract for the cable from Saigon 
to Pontianak for 4,960,500fr. (£198,420). The other tenders received 
were above the maximum price fixed, and these, therefore, remain in 
abeyance. 

Newcastle-on-Tyne.—The directors of the Newcastle and Dis- 
trict Electric Light Co. have decided to reduce the charge for electric 
current for private lighting from 6d. to 44d. per unit from Jan. 1 next. 


Newquay.—Communications from Mr. Е. Н. Headley, Messrs. 
Crompton & Co. апа the Cornwall Electric Power Co. in regard to 
an electric lighting scheme аге before the Couucil, and will be 
considered at the next meeting. 

Nottingham.— A successful trial trip took place la st week on the 
Wilford-road electric tramways. This section completes the original 
scheme of the Tramways committee. 

Oil Fuel.—Among those experimenting with oil fuel, in order to 
obviate the smoke nuisance, are the electricity departments of tbe 
Hammersmith and St. Pancras Borough Councils. 


Ootacamund (India).—The consulting electrical engineer (Mr. 
Molesworth) has presented bis report on the proposal to establish 
electricity works for public and private lighting of Ootacamund, 
Coonoor, and the cantonment of Wellington. The water power 
available at the junction of the Coonoor and Karlari rivers is, in Mr. 
Molesworth’s opinion, sufficient to generate electric current for the 
three towns and also to work the Nilgiri Railway over its entire length. 
The expenditure would render the scheme impracticable for lighting 
alone, and for that purpose it would probably be more economical to 
use steam plant in Ootacamund, The report favours the extended 


matter be 


Having regard to the result of the elections he was per- 


scheme, provided the railway adopted electricity as its motive power 
in its projected extension to Ootacamund. The Ootacamund Muni- 
cipal Council have forwarded the report to the Government and have 
asked the railway authorities whether they are prepared to work their 
line electrically. 


Personal.—Mr. К. F. Ferguson, borough electrical engineer at 
ш; has tendered his resignation, to take effect on March 25 or 
earlier. 


Peterborough.—The Council have received sanction to a further 
loan of £13,900 for electricity supply. 


Queenstown (Tasmania).—Mount Lyell Mining and Railway 
Co. are putting down generating plant for the supply of electricity 
for lighting and motive power at their works, and also for public 
and private uses. The contract for the plant has gone to Messrs. 
Ganz & Co., through their local agents the Austral Otis Co. 


Reading.— The Council have asked the Reading Electric Supply 
Co. to quote for the supply of electric current for three to six 
months for working 12 or more tramcars. 


Riga (Russia).—The electric tramways are being extended. A 
new branch has recently been opened which crosses the Ріпа by а 
pontoon bridge. The rapids of the Düna might, it is pointed out, be 
turned to account for generating electricity either for power for the 
tramways or for lighting Riga and neighbourhood. Within 10 miles 
of the town, in a 4-mile stretch of the river, there is a fall of 12ft. 
Engineers, said to be connected with a British syndicate, have been 
surveying the neighbourhcod of the rapids. 

Shipley.—Mr. A. Baker, arbitrator in the matters in dispute 
between Shipley and Bradford Councils as to the electric tramways 
in Shipley, has issued his award. The matter was fully reported in 
our issue of Oct. 3. Mr. Baker has decided that the lease is to be for 
30 years; Bradford is to pay interest and sinking fund charges 
at the rate of £5. 14s. 6d. per cent. per annum for 30 years on 
£27,614 expended on construction, and £4. 10s. 3d. per cent. on 
£12,642 on street improvements; Shipley Council is to supply 
energy at 1 id. per unit, this price to be subject to revision every tive 
years. Shipley is aleo to maintain the tramway, with the exception 
of the overhead equipment, charging Bradford £100 per mile per 


annum. 


Southampton — Application has been made for sanction to loans 
of £4,315 to meet itional expenditure in connection with the 
new generating station and £920 for mains extensions. 

Southport. —The York-road-Birkdale Common electric tramway 
1 the Southport Tramways Co. was officially inspected on 

uesday. 


_ Swindon.—The Council have fixed the price of electric current for 
lighting at 5d. per unit, or 2d. per unit for all current consumed, plus 
£7. 10s, per kilowatt per annum. The Town Hall is to be wired. 


Swinton and Pendlebury.—The Board of Trade have given the 
Council another year to carry out the terms of their provisional order. 


Tadcaster.—The local electricity company will apply for powers to 
extend their supply area to Bramham, Boston Spa, Clifford and 
Thorparch. 

Telephones at Cape Town.—The number of telephone sub- 
scribers at Cape Town to Sept. 30 was 1,200. The system is worked 
by the Government Department of Posts and Telegrapbs. 


Tottenham.—On Tuesday the Council decided to appoint Mr. 
W. C. C. Hawtayne consulting electrical engineer on the terms set 
out in our last issue. 

Transvaal Customs Charges.— The Transvaal Government 
* Gazette Extraordinary " of Oct. 8 contains the complete customs 
tariffs now in operation in the colony. Appliances for the produc- 
tion or transmission of electrical power and telephone and telegraph 
connections and apparatus are admitted free. 


Trunk Railways and Electric Traction. —The chairman of the 
Great Eastern Railway Co. (Lord Claud Hamilton), with Mr. Gooday 
and Mr. Holden (general manager and locomotive superintendent 
respectively), inspected the Liverpool Overhead Railway on Friday last. 


Twopenny Tube Circle Railway.—It is announced that the 
directors of the Central London Railway Co. have decided to renew 
their application for Parliamentary powers to construct a tube rail- 
way in cortinuation of their present system, The scheme will, it is 
said, be similar to that rejected by Parliament last year. It pro- 
vides for the construction of а double line between the Bank and 
Shepherds Bush via Hyde Park Corner, the new line to start from 
the Bank, proceed to Bishopsgate, turn again Bankwards at Liver- 
pool-street, and proceed by Queen Victoria-street, Blackfriara, Lud- 
gate-circus, Fleet-street, Strand, Charing-crosa, Piccadilly-circus, 
Piccadilly, Hyde Park Corner, Knightsbridge, Kensington Gore, 
Kensington High-street, Kensington-road, Hammersmith, Goldhawk- - 
road to Shepherds Bush. The estimate for this extension amounts 
to £4,000,000, and it is anticipated that it will not be completed 
until, at earliest, 1906. A uniform fare of 2d. will be charged on any 
portion of this extended route. Opposition of à very thorough 
character is threatened. iC 


THE ELECTRICIAN, NOVEMBER 7, 1902. 


121 


Volk's Electric Railway.—Brighton Corporation have consented 
to an extension of this railway beyond the borough boundary to effact 
a junction with the Brighton and Rottingdean Seashore Ruilway, 
but the extension is not to be a subject for compensation in the event 
of the Council acquiring the line within the borough. 

West Ham.—Last week a proposal was submitted to the Council 
that 72 houses erected under the Housing of the Working Classes 
Act should be wired for the electric light. It was pointed out that 
the main was 1,100ft. away and the cost of the connection would be 
at least £500. Ald. Ivey protested that such rash expenditures should 
be put a stop to. The resolution was rejected. 

West London Tramways.—The Board of Trade inspection of 
the Twickenham-Fulwell section of the London United Tramways 
took place yesterday (Thursday) and the cara will ran between 
Shepherds Bush and Richmond on Saturday. 


Wireless Telegraphy in the Bahamas.—Transmitting or receiv- 
ing meseages by wireless telegraphy is prohibited (under a penalty 
of £200) in the Bahamas unless with the previous consent in writing 
of the Colonial Secretary. 

Social.—The first social concert of the staff of Messrs. Elliott 
Bros., Century Works, Lewisham, will take place on Nov. 22, at the 
Horseshoe Hotel, Tottenbam Court road, London. Ап excellent 
programme has been prepared, and friends are invited. Tickets 
can be obtained from Mr. Collins or Mr. Passmore, at the Century 
Works. 


Marriage.—Mr. David D. Cameron, eldest son of Mr. John 


Cameron, secretary and manager of the Blackpool and Fieetwood 
Electric Tramway Co., who is about to take up the position of 


station engineer at Durham, was married at Hambleton, on O:t. 29, 


to Miss Mary E. Wright. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 


The directors of the Caledonian Railway Co. invite tenders for the 
supply of various stores for 12 months, from Jan. 1903, including 
telegraph appliances, telephones, &c., electric lighting material and 
fittings, bolts and nuts, copper rivete, &c., crucibles, drysalteries, glass, 
hardware, indiarubber and asbestos goods, galvanised wire, oils and 
grease, screws, tools, timepieces, Ke. Specifications, after Nov. 10, 
from the stores superintendent (Mr. James Lorimer), Charles-street, 
St. Rollox, Glasgow, where patterns may be inspected after Nov. 10 
till Nove 21. ‘Tenders to the secretary (Mr. J. Blackburn), 302, 
Buchanan-street, Glasgow, by Nov. 24. See also advertisement. 


Lowestoft Corporation invite tenders for overhead line equipment, 

les, &c., underground feeder cables, &c. Specifications, &c., from 
the town clerk (Mr. R. Beattie Nicholson) The works are to be 
carried out in accordance with plans and specifications prepared by 
the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
piace, London, E.C., from whom further particulars can be obtained. 

enders to town clerk by 5 p.m. Nov. 26. See advertisement for 
additional information. 


Blackburn Corporation invite tenders for the supply and erection 
of two Lancashire boilers with mechanical stokers, &c., six super- 
heaters, one battery of economisers, two feed pumps, three ejector 
condensers and а complete system of pipe work, tanks, valves and 
accessories, and а on and ash conveying and elevating plant. 
Specificatione, &c, of the consulting engineers (Messrs. Lacey, 

lirehugh and Sillar), 2, Queen Anne's.gate, Westminster, after 
Nov. 10. An advertisement contains further particulars. Tenders 
to the town clerk (Mr. Robert E. Fox) by noon Nov. 21. 


Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board invite tenders for the supply, delivery and erection of 
motor-generators, combined change-over and equalising switches, 
starting motors and transformers, combined boosting sets, combined 
balancing sets and air compressors ; also accumulators and hand 
travelling cranes. Further particulars are set out in an advertise- 
ment. Specifications, &c., from the clerk (Mr. Frank Schofield), 
Town Hall, Stalybridge, to whom tenders by Nov. 24. 


Durban Corporation invite tenders for a complete telephone 
exchange equipment for an ultimate capacity of 7,200 lines, the 
contract to make immediate provision for 2,520 lines. The 
equipment will comprise distribution and switch-room boards, power 
plant and wiring, also underground dry-core air-space cables. Fur- 
ther particulars are given in an advertisement, and specifications, 
&c., may be obtained from the agents to the Corporation (Messrs. 
Webster, Steel & Co.), 5, East India-avenue, London, E.C., to whom 
tenders by Friday, Dec. 5. 
Erith District Council require meters and cutouts. Specifications, 
&c., may be seen at, but not obtained from, the offices of the consult- 
. ing engineer (Mr. W. C. C. Hawtayne), 9, Queen-street-place, London, 


E. C., and may be obtained from the clerk of the Council (Mr. Charles 
H. Fry) Tenders to the Council offices, Bexley-road, Erith, by 
noon Nov. 12. See advertisement. 


Aberdeen Corporation invite tenders for an electrically-driven 
tower waggon, complete with secondary batteries, motors, &c. Speci- 
fications from city electrical engineer (Mr. J. Alex. Bell), to whom 
tenders by 26th inst, Sae advertisement. 

Londonderry Corporation invite tenders for the supply of carbons 
for one year from Jan. 1, 1903. Schedules of quantities, &c., from 
the borough electrical engineer (Mr. R. V. Macrory), and tenders to 
the town clerk (Sir R. Newman Chambers) by 22ad inst. Ses 
advertisement. 

The directora of the Midland Railway Co. invite tenders for stores 
for 1903, including telegraph instruments, telegraph stay-rods, bolts, 
&c., telegraph and signal wire, castings, steel, files, hammers, screw 
augers, spanners, &c. Patterns and samples may be inspected at the 
general stores department on Nov. 3. Forms of tender from the 
stores superintendent (Mr. Alfred Derry). Tenders to secretary 
(Mr. Alexis L. Charles), Derby, by 9 a.m. Nov. 11. 


Dumfries Corporation invite tenders from companies for (1) taking 
over the Council's electric lighting order, (2) lighting and traction 
combined, (3) supply of energy for tramways if worked by Corpora 
tion, (4) for lease of lighting and traction works if constructed by 
Corporation. "Tenders to town clerk by Dec. 1. 

London County Council invite tenders for three low-tension feeder 
switchboards, and for erection of one in each of the Council's sub- 
stations at Clapham, Brixton and near the Elephant and Castle. 
Tenders by 10 & m. Nov. 11. | 

London County Council also require tenders for road work and plate- 
laying for tramways from the Elephant and Castle to Greenwich 
and New Cross ; also & 50-ton electric travelling crane and a 2-ton 
hoist for Greenwich station, Tenders by Nov. 18. 


Pontypridd District Council invite tenders for tramway permanent 
way, a traveller and a storage battery. Tenders to chairman, 
Electric Lighting and Tramways committee, by noon Nov. 22. 


Bristol Electrical committee invite tenders for arc cables. Tenders 
to city electrical engineer (Mr. H. Faraday Proctor), Temple Back, 
Bristol, by noon Nov. 14. 

Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
high and low tension switchboards. Tenders by noon Nov. 28. 


Radcliffe District Council invite tenders for steam engines 
dynamos, boilers, superheaters, economisers, jet condenser and feed 
pumps. Tenders by Nov. 14. 


Manchester Tramways committee require span-wire brackets for 
tramway poles and cast-iron curbs for centre tramway poles, Tenders 
by 1 p.m. 15th inst. 


Hammersmith (London) Borough Council require tenders for 
supply and fixing of oil fuel apparatus to a boiler ‘at the electricity 
works, Tenders by 15th inst. 


Pontypridd District Council invite revised tenders for the erection 
of generating station, offices and car sheds, Tenders by noon Nov. 22. 


Southampton Corporation invite tenders for car bodies, electrical 
equipment and trucke. Tenders by Nov. 18. 

Halifax Tramways and Electricity committee require a 750kw. 
steam dynamo and a condenser, Tenders by Nov. 20. 


Dartford Council invite tenders for wiring premises Tenders by 
noon Nov. 12. 


Eastbourne rl atid invite tenders for motor omuibuses to 
accommodate not less than 16 passengers each. Tenders by Nov. 29. 


Cheshire Lines Committee invite tenders for stores, includiug tele- 
graph materials. Tenders by Nov. 28. 


Salford Electricity committee require tenders for 1,500yds. of lead- 
covered pilot wire. "Tenders to town clerk by Nov. 12. 


War Office Contracts.— The Secretary of State for War notifies 
that tenders are invited from time to time for specific quantities of 
various articles, including electrical stores, scientific instruments, 
wires, cables, lamps and lanterns, oils, chemicals, tools, traction 
plant, fuses, ironmongery, indiarubber goods, & e. Manufacturers 
who desire to tender should address the Director of Army Con- 
tracts (Mr. A. Major), War Office, Pall Mall, S. W. Firms already on 
the list need not apply. Further particulare are given in an 
advertisement. 


TENDERS RECEIVED AND AOOEPTED. ~ 

Tenders were recently invited (under contracts 1 and 2) for the 
electric lighting of the West London District Schools, at Ashford, 
Middlesex, to the specification of the consulting engineer, Mr. T. J. 
Digby. Contract No. 1 was for dynamos, booster, storage battery, 
switchboard, &c, and No. 2 for feeders and wiring. For No. 1 
31 tenders were received, and that of Messrs. R. Dawson & Co. for 
£911 was accepted, the highest tender for Ше work being 
£2,032. 17s. 6d., the lowest £840.) For contract No. 2 23 tenders 
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were submitted, that of Messrs. R. Dawson & Co. being also accepted 
at £645. The highest tender was £2,032. 17s. 6d., the lowest £583. 


Messrs, Belliss and Morcom (Ltd.), Ledeam street works, Birming- 
ham, have received an order (through Messrs. Dick, Kerr & Co.) for 
a 360 н.р, engine for Burnley, and (through the Electric Construction 
Co.) for four steam engines for King Williamstown, South Africa. 


St. Petersbu cm Council have placed a contract with the 
Antwerp Telephone and Electrical Works for the equipment of a 
telephone exchange in the city intended for 12,000 subscribers. 


The National Telephone Co. have again accepted the tender of 
Rowland Carr & Co, 6 and 8, Lime-street-aquare, London, E.C., 
for supply of insulating compound for a further six months, in addition 
to the current year's supply. 


Messrs. Willans and Robinson (Ltd.), Rughy, have received an 
order for two 100 H P. engines, for direct-coupling to dynamos, for 
the Ladysmith (South Africa) electricity works ; and au extension 
order from the South Wales Electrical Power Distribution Co. for four 
360 нр. engines. 


Rotherham Corporation have accepted the tender of Mesers. Kelvin 
and James White for switchboard extension at £843. 53, and that 
of Messrs. Babcock and Wilcox for extension of pipe work at £1,716. 


Dublin Corporation have accepted the tender of Messrs. H. and J. 
Martin (Ltd.) for the construction of a subway under the Grand 
Canal Co.’s Dock, Victoria Bridge, in connection with the electricity 
undertaking. 

Wigan Electric Light and Tramways committee have accepted the 
tender of Hurst, Nelson & Co. for tramcars, equipments and life- 
guards, that of R. W. Blackwell & Co. for overhead equipment, 
and that of J. G. White & Co. for construction of permanent way. 

cet (Lancs.) Council have accepted the tender of Askham Bros. 
and Wileon for cast steel points and crossings with renewable parts 
and that of the Forest City Electric Co. for copper bonda. 


Messrs. C. A. Parsons & Co., Heaton Works, Newcastle-on-Tyne, 
have secured an order from the Agent-General for New South Wales 
for two seta of turbo-pumping engines for the Sydney water works. 
Each set will consist of a compound steam tui bine, with surface 
condenser and air pumps, direct coupled to three centrifugal pumps 
capable of arrangement either in series or parallel. No. 1 set will 
deliver either 1,040 gallons of water per minute against a head of 
720ft., or 3,120 gallons per minute against a head of 249tt ; and No. 2 
set will deliver either 2,300 gallons per minute against a head of 
240ft. or 6,900 gallons per minute against a head of 80ft. Messrs. 
Parsons have also, through their agents (Messrs. Reunert and Lenz 
of Johannesburg), secured an order for the construction of a turbine- 
driven air compressor for the George Goch mine. This machine 
will deliver 4,000 cubic ft. of air per minute at a pressure of 8010. 
per square inch, and will consist of & steam turbine driving an air 


turbine, 
BUSINESS NOTICES. 


The offices of the London representative of Himmelsbach Bros., 
Freiburg, Baden, manufacturers of ктар les and conducting 
masts, wooden railroad sleepers, &c, have been removed to 45, 
Farringdon-street, E.C. 

Prof. Hy. Adams and Mr. Hy. Williams, consulting engineers, 60, 
Queen Victoria-street, London, E.C., have dissolved partnership. 

The Metropolitan Amalgamated Railway Carriage and Wagon Co., 
Oldbury, have acquired the undertaking of the Patent Shaft and 
Axletree Co. of Wednesbury. 


Meeara. F. J. Stone and Co. have removed to Bishop's House, In, 
Bishopegate-street Without, London, E C. | 


BANKRUPTCY. 
In the 5 of W. V. Scott, electrical engineer, lately (f 
Shaftesbury- road ast, Hammersmith, the trustee (Mr. E. S. Grey, 
O. R, Bankruptey- buildings, London, W. C.) has been released. 


, Sale by Auction.— Mesers Wheatley Kirk, Price & Co. have been 
instructed by the Charing Cross and Strand Eleccricity Supply Cor- 
poration to sell by public auction, at an early date, surplus plant, 
Including six Willans engines coupled to Edison-Hopkinson dynamos, 
seven Babcock- Wileox water-tube boilers, two Worthington pumps, 
&c. Detailed catalogues of the auctioneera, 46, Watling-street, 
London, and Albert.square, Manchester. See advertisement, 

Plant for Sale.—Mesars. Carr Bros., Darlington, have for sale a 
150kw. dynamo, a 60kw. motor, and two spare armatures. Зее 
advertisement, 

Messrs, Joseph Grey & Co. (Ltd.), Sawmills, Newgate-street, 
: nen yne, advertise in another column some electric motors 

or sale. 

An advertisement gives iculars of two engines, two dynamo 
switchboard, arc lampe, Ges for sale, d 

Plant Wanted.—The D.P. Battery Co. require а 100-volt shunt- 
wound dynamo (50 to 100kw.) See advertisement, 
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Catalogues Wanted.—Messra. J. and F. Borde, commission 
agents, Apartado, 19, Tampico (Mexico), are anxious to receive cata- 
logues from manufacturera of electric glass engravers and glass- 
marking pencils. 


Edgewise Grip Contact Switch. —Messrs. Dorman and Smith are 
introducing a new pattern edgewise grip contact switch, as shown in 
the accompanying illustration. The following particulars are sup- 
plied by the makers:—In these switches the switch blades are 
gripped on to the contacts by means of a toggle gripping ues s 
ment which is operated by a continued motion of the switch handle 
after the switch blades have reached their position on the contacta. 
On opening the circuit the first movement operates the toggle aud во 
reduces the pressure on the contacte ; at the same time a trigger is 
lifted, and the switch arm flies off, moving over thecontacts witha light 
rubbing pressure. This arrangement ensures a quick, certa/n break. 
The blades cannot stick on the contacts, even 1f burnt, and in putting 
the ewitch on and off the light rubbing pressure is sufficient to keep the 
contacts clean. The main circuit-breaking switch is combined with an 
auxiliary switch, interlocked so that the main switch is closed first, 
then the circuit completed through the auxiliary switch, leaving the 


Switch Closed. 


Switch Open. 


main switch, quite free to be opened by any automatic device. This 
auxiliary switch cannot be opened until after the main switch has 
been opened. The switch is well adapted for generator or power 
circuits and can be used as a hand-operated switch as well as an 
automatic switch. The automatic device on the overload or maximum 
switches presents several novel features. It eneures absence of 
friction immediately the armature has started to move. Great power 
is secured at the end of the armature movement, very greatly in 
excess of that required to lift the latch to open the switch, so that 
failure in this particular seems absolutely impossible. The standard 
patterns are being made to open circuits up to 500 volts for all cur- 
rents up to 2,000 amperes, and they are made in the following 
patterns and combinations :— Overload or maximum current, mini- 
mum current, reversed current, maximum and reversed combined or 
maximum and minimum combined. 


Catalogues, &c.—The International Electrical Engineering Co., 
Clun House, Surrey-street, London, W.C., are issuing an illustrated 
description of a central electricity supply station at Ploesci, Roumania 

А good list of direct-coupled machines for two system supply is 
issued by Lahmeyer Electrical Co., 109.111, New Oxford-street, 
London, W.C. A number of these machines are illustrated. 

The Rbodes Electrical Mfg. Co., 70 ani 71, Bishop:gate-street 
Within, London, Е.С, have ready a list of continuous-current К.Е. 
type motors manufactured at the company's works at Bradford, where 
Messrs, Rhodes and Webster (the predecessors of the company) have 
traded for some years. The Bradford works are being considerably 
extended and new modern labour-saving tools are being put down to 
meet the increasing demand for R.E. motora. The partners in the 
new company are Mesars, А. L. Rhodes, S. W. England, S. Н. Fielden 
and J. A. Halford. 

From the Christensen Engineering Co. of Milwaukie we have 
received lists of (1) electrical machinery, (2) straight air-brake equip- 
ments with independent motor compressors. 

Messrs. Geipel and Lange are placing on the market a new form of 
portable potentiometer called the * Vulcan.” It is claimed for this 
potentiometer that it is a self-contained piece of apparatus, the stan- 

d cells and the whole of the resistances for measurements of 
pressure being contained in the case, whilst-it only requires standard 
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resistances which can be supplied for the measurement of current of 
any size. There is a difference both in weight and size between the 
“Vulcan” and other types of potentiometer on the market, whilst 
the claim of the makers is that the accuracy obtained is equal to the 
best. The instrument was shown at the recent Tramways Exhibition, 
and was favourably commented upon. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the ee of British manufactured 
electrical apparatus and material (including кени fle and telephone 
wire and material, but not including electri Ша which 
is not separately specified) from Oct. 29 to Nov. 4, with the ports 
of destination :— . * 

Africa—Alexandria, £21; Cape Town, £6,389 ; Durban, £6,802 (in- 
cluding £6,629 telegraph material) ; East London, £1,363 ; Port Elizabeth, 
£511. <Australasia—Auckland, £6; Fremantle, £300 ; Launceston, £60 ; 
Melbourne, £2,517 (including £2,505 telegraph wire); Perth, £152; 
Sydney, £654 (including £113 telegraph wire); Wellington, £812. Brazi 
—Rio Janeiro, £135. JBurma—Rapgoon, £12. Ceylon— Colombo, £123. 
Chili—Valparaiso, £30. China—Shanghai, £337. Denmark—Copen- 
hagen, £49 (telegraph тіге). Germany—Hamburg, £205. Gibraltar, £21. 
Holland Amsterdam, £40 ; Hong Kong, £140. India—Bombay, £1,219 
(including £294 telegraph material) ; Calcutta, £255. Japan—Nagasaki, 
£619 ; Yokohama, £44. Malta, E145. Russia—Libau, £225 ; St. Peters- 
burg, £341. Sweden—Stockholm, £28 (telegraph wire) U.S.4.—Phila- 
delphis, £50. West Indies—Trinidad, £35. Total £23,646, against 
£98,156 in the corresponding week last year (Oct 30 to Nov. 5). 


PATENT RECORD. 


[d 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mussrs, MEWBURN, ELLIS AND PRYOB, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification, The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk ts affixed. 

Unless otherwise stated, the application is made in London. 

October 6, 1902. 

21,687. J. ANNAL. Plaistow. Brackets for electric fans. 

21,706. J.T. ARMSTRONG and А. ORLING. Telegraphic-recording apparatus. 

21,732. A. ExsTBüM. Telephone signalling systems.“ 

21,733. J. C. Fert. Electric fans. (W. E. Coleman, C. S.)“ 

21,734. G. HovsicaNT. Telephone apparatus. 

21,756. R. Tai'BR & Co. Apparatus for producing gyratory lines of force 
for therapeutic purposes. (Date applied for, March 12, 1902, 
date of application in Switzerland.)* 

А. M. ARTER. Arc lamps. 

Е. S. WonsLEY. Arc lamps.“ 

October 7, 1902. 

R. A. LzHF£LDT. Rheostat. 

С. HookHAM. Incandescent lamps. 

Rail or track bonds. 


21,742. 
21,748. 


21,765. 
21,769. 
21,771. W. R. Bowker. Halifax. 
21,801. К. DogR RTT. Terminals. 
21,822. A. DuvENBECK. Indicating apparatus. 

21,851. W. J. Davy. Arc lamps. 

21,842. J. G. Lorram. Insulators, (E. Н. Tyler, India.) 


October 8, 1902. | 
W. Bark. Birmingham.  Electro-deposition of metals on small 
articles. 
D. кшз. Edinburgh. Indicator.“ 
J. Н. HAWEBSWORTH and D. К. Вколрвехт. Lamp-holders. 
В. G. Lamu. Electrical distribution. (Date applied for Oct. 14, 
1901, date of application in U.S )* 
P. Scumi and C. FABRE. Accumulators. 
L. SCHÜLER and FERRANTI LiMiTED. Alternating-current motors. 
H. H. Lake. Regulation of dynamo-electric machines. (G. E. Co., 


U.S.)“ 
Oetober 9, 1902. А 
21,935. G. SwrrH. Manchester. Plug boxes and plugs 
21,938. Е. G. TuRQUAND. Automatic suspension and contact. 
21,952. J. W. TUNSTALL. Liverpool. Electric signalling on railways. 
21,969. E. S. HALSLET. Illinois, U.S.A. Electricity meter. (Date applied 
for March 13, 1902, date of application in U.S.) 
22,017. Т. E. DzvoNsHIRE. Underground conduite. 


October 10, 1902. 


21,846. 


21,856. 
21,885. 
21,888. 
21,901. 


21,913. 
21,914. 


22023. H. BRECKNELL, E. M. Munro and H. I. Roagrs, Bristol. Insu- 
lators for trolley wires. 
22,024. E. M. Munro, Н. BRECKNELL and Н. I. Rogers. Bristol. Life 


guards. i 

H. OPPENHEIMER. Switches A.G. Mix and Genest, Germany. 

J. Н. Ѕоттон. Conduits for cables. 

22,071. J. J. RATHBONE and H. SPARKS. Thermostatic capsules. 

22,106. SiguENS Beos. & Co. Safety fuses. (Siemens and Halske A.G., 
Germany.)* 

22,107. Ѕівмехз Bros. & Co. Sockets for safety fuses. 
Haleke A.G., Germany.)* 

22,108. 5ткмкнв Bros. & Co. Safety fuses, (Siemens and Halske A.G., 
Germany.)* 


22,050. 
22,067. 


(Siemens and 


. SPECIFICATIONS PUBLISHED. | 

NoTE.—All Specifications can be obtained at the uniform price of 8d. each, 

| 1901. 
Commutator trimming apparatus. 

Electric percussion drills or tools. 

16,712. YERBURY. Automatic control of speed of electric vehicles, 

18,990. NicHotson. Electrical ignition devices. 

19,224. B.T.-H. Co. and Horpzw. Electricity meters. 

20,752. Preston. Regulating currents for lighting, heating and ventilating 
railway trains and other structures. 

21,600. Освгчвкі. Electric clocks. (Date applied for April 1, 1901.) 

21,878. Moraan. Electric time switches. 

21,974. GRIFFITHS and BEDELL. Collector for use on electric vehicles. 

22,012. LANDER and SIMPLEX STEEL Conpurr Co. Fittings for conduit 
systems. 

22,220. Murray. Perforators for electric telegraphs. 

22,503. Marino and Marino. Batteries and electrolytical apparatus. 

22,899. DUDDELL and MATHER. Wattmeters. 

25,058. Branson. Arc lamps. . 

25,115. LAMME. Windings for electrical machines. 
April 17, 1901.) 

23,166. Ковевтвон. Devices for use in electric wiring. 

25,556. Dowsine. Treating patients with lighting and heating rays. 

235,659. GRAETZEB. Hoisters for suspended electric lamps. 

24,276. JaNDUS Авс LAMP AND ELEOTBIO Co. and JONES, Arc lamps. 

24,470. ABEL (Cie. Anonyme Continentale pour la Fabrication des Comp- 
teurs de Gaz et autres appareils). Electricity meters, 


COMPANIES' MEETINGS AND REPORTS. 


m 


Brookie-Pell Arc Lamp (Ltd.). 


The third ordinary general meeting was held on Wedneeday, Lord 
SUFFIELD presiding. 

The SECRETARY (Mr. W. J. G. FitzGibbon) having read the notice 
convening the meeting and the report of the auditors, 

The CHAIRMAN, in moving the adoption of the report, said it was more 
satisfactory than any which had been previously issued by the company. 
He hoped that the dividend was an indication of the commencement of 
better times. The increase of 40 per cent. in the sales showed that the 
business was steadily expanding, and although competition, owing to the 
cutting of prices by English and foreign manufacturers, had been very 
keen, the number of new orders, as well as the many repeat orders 
received, proved that the Brockie-Pell lamp maintained its reputa- 
tion. Competition had compelled the company to reduce prices, and 
in order to meet the demand they had introduced a lower-priced lamp. 
There was exceptional dulness in trade from the end of March last until 
the end of July, but the orders received during September and October 
had been most encouraging. The most important contract undertaken by 
the company during the past financial year was for the lighting of the 
Glasgow Exhibition, and the resulta had fully justified the board’s action 
in taking on the work. About 950 of the company’s lamps had also been 
placed in the streets of Westminster. Опе of the most recent orders was 
for lamps to be used at the durbar at Delhi next January. Since thecon- 
clusion of the war in South Africa several very satisfactory orders had been 
received from that country. The company’s prospects for the new year 
were decidedly hopeful. | 

The VICE-CHAIRMAN (Sir Е. D. Dixon-Hartland, Bart, M. P.), in 
seconding the motion, said that during the year their sales had risen by 
£10,000. The Westminster contract, which was largely due to the chair- 
man's influence, had made the company well known over the whole of 
London. Their trade in South ica was becoming very important, 
not only in regard to the lighting of the towns, but also in respect of the 
lighting of the mines. 

Mr. A. BERGTHEIL referred to the large item in the aocounts— 
* patent rights and good will £59,051," and asked how much of that could 
be considered goodwill and how much patents ? 

The VICK-CHAIRMAN replied that taking the company as a going 
concern, the patents and goodwill would be properly valued at the figure 
put down, but if they had to wind up, those patents and goodwill would 
not be worth anything like the money. It was merely a matter of book- 


keeping. 

Mr. BROCKIE said he would be inclined to write up the value of the 
shares and the patents, because the latter were getting more and more 
valuable every day. They were increasing in number. In. а short time 
nobody would have anything to do with old lamps. Не solemnly affirmed 
that the patents were much more valuable to-day than when the company 
bought them. 

The motion was adopted. ` 

The Hon. К. Brougham, the retiring director, was re-elected, the auditors 
were re-appointed and the meeting terminated. 


W. R. SYKES’ INTERLOCKING SIGNAL CO. (LTD.)—At the meeting last 
week the chairman (Major-Gen. С. 8. Hutchinson, С.В.) said the com- 
pany’s affairs had been going on prosperously during the year, and they 
had done a good, steady businees. The works had been fully occupied, 
and the work had been spread over а number of companies and individuals. 
The question of electrical and other power signalling had been receiving 
attention by most of the railway companies. Mr. Sykes had paid great 
attention to the subject, and had now perfected a system which compared 
favourably with what other companies had been doing as regards both the 
installation of the electric working of points, and also as to the mainten- 
ance of the system. Mr. Sykes had also been paying attention during the 
past year to an insulated joint and bond at the joint. Those matters were 
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intimately connected with automatic block signalling now beiog introduced 
on railways. They had already received large orders for the joint and 
bond, which could be manufactured at а considerable profit. The work at 
St. Enoch's, which had been а big work for the company to undertake, 
was now nearly complete, and in two or three months the installation would 
be complete, aud they hoped that the syatem would receive considerable 
attention from railway companies. The orders in hand amounted to about 
£7,000, and during the past year they bad orders from 16 railway com- 
panies, including two new ones, and among the orders received last year 
there had been a good one from Russia. 


WESTERN UNION TELEGRAPH СО. — The annual report of the president 
for the year ended June 50 states that the capital stock outstanding is 
unchanged ($97,3570,000.00), of which $29,495.86 is in the treasury of the 
company, and the bonded debt at close of year was $21,504,000.00. The 
revenue for the year was $28,073,095.10, an increase of $1,718,944.25, and 
the expenses $20,780,766.21, an increase of $1,111,863.55 compared with 
last year. Interest on bonds amounted to $992,580.55, and $4,868,031.25 
was appropriated for dividends, leaving $1,431,717.29, which, with surplus 
from 1901, brings the total to $10, 751, 002.82. The expenses for the year 
included—operating and general expenses $14,727,406.92, rentals of leased 
lines $1,568,534.40, maintenance and reconstruction of lines $5,591,065.17, 
{ахев $575, 351. 84, and equipment of offices and wires $318,427.88. There 
were added to the company's system during the year 2, 520 miles of poles, 
57,218 miles of wire, and 329 offices. Of the newly- constructed wires 
28,767 miles were of copper. The number of messages transmitted was 
69,374,883, or 3,717,834 more than in 1900-1. These figures do not include 
the messages sent over wires leased from the company nor those of railroad 
companies. The average toll for messages transmitted was 51 cents, the 
average cost 25.7 cents, There was expended on construction work during 
the y ear $2,188,101.03. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


GENERAL INTERNATIONAL WIRELESS TELEGRAPH AND TELEPHONE 
CO. (LTD.) — Reg. Oct. 31, capital £150,000 in £1 shares, to adopt agreement 
with J. T. Armstrong, to use, develop, grant licences in respect of and 
otherwiee turn to account the patents, inventions and rights referred to 
therein, and to carry on the business of electricians, mechanical engineers, 
suppliers of electricity, telephone and telegraph constructors and owners, 
manufacturers of and dealers in torpedoes, actinauts, railway and other 
signals, fire alarme, lamps, military equipments, mine exploding apparatus, 
&c. The subscribers (with one share each) are :—Lieut.-Col. Sir Gerard 
Smith, K.C.M.G., F. A. Moore, D. H. Morgan, M.P., W. A. McArthur, M.P., 
W. Е. Panhurst, F. C. Burnett and W. Н. White. 

ROMAPAC TRAMWAY CONSTRUCTION CO. (LTD.)—Reg. Oct. 28, capital 
£10,000 in £1 shares, to carry on businees of tramway and railway con- 
structors and owners, engineers, machine and engineering tool makers, 
founders, metal workers, contractors, proprietora of electrical and other 
works, &c., and to work tramways by electrical or other power. 

WREKIN FOUNDRY (LTD.)—Reg Oct. 29, capital £5,000 in £1 shares, 
to take over business of engineers, iron and brass founders, &c., carried on 
by W. R. Mansell, and to carry on the business of mechanical, electrical, 
gas and general engineers, founders, metal workers, &c. The first directors 
are W. C. Parkinson, B. R. Parkinson and W. R. Mansell. 


LIENS, &c, REGISTERED AND DISCHARGED. 
LANGDON-DAVIES MOTOR CO. (LTD.)—Issue on Oct. 25 of £2,000 
debentures, part of series created Oct. 15, 1902, to secure £6,000 charged 
on company’s entire undertaking and property, present and future, includ- 
ing uncalled capital. No trust deed. Holders: A. W. Cree, C. E. Cree, 
A. Soames, С. W. S. Crawley, A. Hartmann, G. Hartmann and W. Hart- 
mann. No previous issue of same series. 


LEWISHAM AND DISTRICT ELECTRIC SUPPLY CO. (LTD.) — Debenture 
dated July 8, 1902, to secure indefinite amount, and now stamped to cover 
£6,000 charged on entire undertaking and property, has been registered. 
Holders : Blackheath and Greenwich District Electric Light Co. (Ltd.). 

MONORAIL PORTABLE RAILWAY CO. (LTD.) Memorandum of satisfac- 
tion to extent of £100 of first debentures and £800 of second debentures, 
dated April 23, 1902, securing respectively £2,666. 158. Ad., and £5,333. 68. 8d., 
has been filed. Amounts previously paid off: First debentures £200, second 
debentures £1,200. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—lIssue оп 
Oct. 16 of 2,500 debentures, part of series created Oct. 5, 1901, to secure 
£250,000, charged on company’s entire undertaking and property, p resent 
and future, including uncalled capital. No trust deed. Total ан 
previously issued of same series, £130,700. 

A. REYROLLE & CO. (LTD.)—First mortgage debenture, dated Oct. 8, 
1902 (creatéd Sept. 19), to secure £2,000, charged on company’s entire 
undertaking and property, present and future, including uncalled capital, 
has been registered. Holders: C. J. Spence and J. W. B. Pease, bankers, 
of Newcastle-on-Tyne. | 


RUSSIAN ENGINEERING CO. (LTD.)—The chairman (Mr. Arthur Green- 
wood), at the meetipg last week, expressed regret at the unsatisfactory 
result of the company's operations which he attributed to the absence of 
engineering work in Russia. Some improvement was shown in business 
during the first three months of the current year, 


CITY NOTES. 


4 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of silver 
25:54. per os. (Nov. 6). Consols (23 per cent.) 921—933 for money, 
95,,-—935;, for account; 24 per cent. 931—933 (Nov. 6). Consols Pay 
Day, Dec. 1; Stocks and Shares Continuation Days. Nov. 11 and 25; 
Ticket Days, Nov. 12 and 26; Pay Days, Nov. 15 and 27 ; Mining Share 
Carry-over Days, Nov. 10 and 24. 


ELECTROLYTIC ALKALI co. (LTD.)—A dividend on the 7 per cent. 
cumulative preference shares has been declared to Aug. 51. 

ELECTROMOBILE CO. (LTD.)—Durivg the week this company invited 
applications for 20,000 ordinary £1 shares at par. 

STOCK EXCHANGE NOTICE.—Application has been made to the Stock 
Exchange Committee to allow $7,500,000 5 per cent. consolidated mort- 
gage 50-year gold bonda of $1,000 each of the Havana Electric Railway Co. 
to be quoted. | 

WEST INDIA AND PANAMA T&LEGRAPH СО. (LTD.)—The directors 


recommend a dividend of ба. per share on account of arrears of dividend 
on the first preference shares. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


idus Week g Ino. AGGREGATE. 
E OF ©. No.of] Amount. | 120: 
2 — | 69) жек O Dee. Dee. (a) 
| £ £ | £ % 
Aberdeen Corporation...| Oct. 25 | 826 |+ 195 21 22,081 Ea 5,575 
Ayr Corporation ...... . Nov. 1 188+ 50 24 8,647 
*Birmingham Tramways| , 1 | 5,198 + 406, 17 86, 087 + 3, 447 
*Blackburn Corporation..| Oct. 51 727 T 9 32 26, 579 ‘+ 3, 614 
Blackpool Corporation.. „ 30 566+ 53 31 35,559 + 91 
Blackpool and Fleetwood} Nov. 1 258:+ 10 18 | 19,384 271 
Bolton Corporation ...... ж. 4 pau 231 51 50,960 + 3,399 
аара 25 | 25 «d ; 
Bradford Corporation.. ., 2 | 3,412 + 2,586 31 105,439 +70,655 
Brighton Corporation .. 2 | 797 — 49 37,415 . 
| 


Brisbane Tramways......|Sept.17 | 2,121 |+ 188 12 


*Bristol Trams & Oct. 51 | 4,411 |+ 469 23 | 84,490 | 14,762 
Buenos Ayres & Belgrano| „ 5 | 5,528 |+ 287 14 | 40,270 + 1,965 
Burnley Corporation .. Nov. l| 679 |+ 602 5 | 3,510 + 3,021 
Calcutta Tramways Co.. „ 1 |R26529.-R7,531 18 |R48i,753 | +810006 
Cardiff Corporation ...... Oct. 25 1,505 50 | 42,856 | .. 

Carlisle Tramways Co... Nov. 1 170,+ 28 44 7,874 + 565 


Central London Railway| , 1 7156 + 526 18 


117,065 | + 10,062 
Chatham & Dist. Lt. Rys. | 


City & South London Ry.| „ 2 3,284 +1, 173 18 52,491 718,275 
Cork Elec. Tramways Co.] Oct. 50 719 + 299 5435 | 26,306 `+ 5,717 
Devonport & Dist. Trams , 24 441 |+ 59 424 18, ‚551 ap 1,121 
Doncaster Corporation. | 8 ais 

Dover Corporation.... . Nov. 1 | 201+ 4 31 7,545 ` 217 
Dublin & Lucan Railway} „ 2 110 21 18 2.331 + 52 
Dublin Southern Dist....| Oct 31 769'+ 2 118 19, Po + 1,719 
Dublin United ............ „ 31 3.704 ＋ 172 118 70, 528 
Dudley — Stour bridge. „ 24 714 |+ 15! 423) 32,269 + 3,896 
*Dundee Corporation ...| ,, 29 764 |+ 146 821 17, 593 eh 
East Ham Council .. Nov. 1 454/+ 102 19 9,964 .+ 1,837 
Gateshead & Dist. Trams} Oct. 24 | 862/+ 246 424 32,134 + 6,069 
Glasgow Corporation . . Nov. 1 12,760 |— 435 21 269,421 |- 12,635 
Gravesend—Northfleet | Oct. 24 197| ... 12 ' 2,610 п 
Greenock & Port Glasgow| „ 24 | 449|4 180 424| 21616 | +12,747 
Hartlepool Tramways ..| „ 24 215|— 18, 421 10,949 + 1,089 
Hull Corporation ......... Nov. 1 1,733/+ 120| 31 55,707 4 2,376 
Isle of Thanet Coo. „ 380 + 4, 18 | 21,497 . 4- 19,023 
Kidderminster & Dist....| Oct. 24 | 107 — 9 42: 5,590 + 19 
Leeds Corporation Nov. 1 6,060 + 935, 31 165, 488 +27,5355 
*Liverpool Corporation...) Oct. 25 | 9,919 + 749 43 419, 988 + 52,511 
Liverpool Overhead Rly. Nov. 2 | 1,527 + 82 {18 28,368 — 96? 
Manchester Corporation| ,, 1 5,516 73, 149 72 228,957 |^ s 
Merthyr.... .. .. Oct. 24 181|- 9 42! „ 1,578 
Middleton See Gy 24 253 303 9,559 
Newcastle-on-Tyne Corp Nov. 1 3,061 ... - "TC 
Oldham, Ashton & Hyde. Oct. 24 | 552 |+ 45) 423 22,854 |+ 1 210 
Perth( W. A.) Elec. Tram „ 31 | 1,122|+ 272/943 | 45,527 |+ 7,592 
Poole & Diat................ „ 24| 247|- 16] 424 11,256 |- 115 
* Portamouth Corporation| Nov. 1 1376| T 325| ... AE. 
Potteries .................. Oct. 24 | 1,595 |+ 170| 424) 63,338 + 5,164 
Rothesay .................. „ 2 481+ 21| 93 1,644 + 594 
Salford Corporation .. Nov. 5 | 2,889 7 1,1700 31 83, 186 
Sheffield Corporation. „ 4,130 ＋ 503 18 | 76,585 715851 
Southampton Corp. ......| Oct. 30 964 + 855 Не 
Southend Corporation... ,, 29 207 T 51 30 9,598 . 
*Southport Tramways ... „ 24 241 |+ 96 423 11,160 + 5,929 
8. Staffordshire Trams... , 24 710 — 94| 424 32,524 - 979 
Sunderland Corporation. Nov. 2 1,060 |+ 37] 31 | 37,657 |+ 2,699 
Swansea Trams... . Oct. 24 | 454 |+ 4| 424| 20,567 + 1,276 
Taunton Trams... „ 24 535 — 12 425] 2,880 - 315 
Tynemouth & Dist, ... „ 24 247 . 45 424 12,918 + 1,718 
Weston-super-Mare .. „ 22 47 — 244 5,288 

Wigan Corporation ...... oe | m "n | 
Wolverhampton District! „ 24 302|4 184| 424| 8,852 + 5,745 


erts OTITA PORE кете ттевро Я 
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ELECTRICAL COMPANIES' SHARE LIST. 


AMOUNT PREVIOUS Price Rats PER BUSINESS DONE 
eo ` ОР nm NAME, Weex’s PRIOR, | Wednesday, |  OxwT. DIVIDEND DUE. DURING WEEK 
SHARE. | DEND. Ост. 29, Nov. 5. YIBLDED. ENDING Nov, 5, 
x 3 ONE „ЭТИВ ЭЙ: a Я £ s. d. Highest | Lowest 
Ы s.e & ch D'st'ot Bleo. Lt. ур Ps oo E oes 
100,000 | Stock 4 Do. 4} 1st Deb. Stock Prv. Certs, (red. & oon a). 105 108 106 10 481 — — " 
7,500 10 1 Bournemouth and Poole Elec. Suppl canta tas і 18 12$ 255 5 8 8 - - - 
7,500 19 4/6 De por Gent Oamaiative Pret. ipa 0$ 1 10 311 4 110 " - - 
20,000 $ 8/6 Do. per Oent. quema eda а. EOE 10} 103 103 10 B 5 1 Магоһ апа September ee s.. 
87,000 5 8/0 | Oalcutta men Be ply Ord. (1 to 80,000) .. x 7 8 1 8 815 0 - - ә 
10,000 5 os Do. (30,001 ** 40,000). 7 8 7 8 а — on 
£350,000| Stock % | Central Electric Supply on 4% Guar, Deb. Stock.. 106 109 106 10) 814 2 ee 108$ — 
—— 4/0 Charing Cross & Strand Elec, Вар. (1to 50,000) ? 5 91 5 5 8 | February and August 97 98 
ees . БО 001 to 70, 000 ... +. rr 45 өө» - oon LIII 
2 : 2/3 Do. (20, Oent. 8 de : 5i 3 S} 3 15 0 IT] T] ese eee 
— D ing 4 um. Prei ak - - ‚за 
£250,000 Вск | 4% Do. 4x bet Undertak Ming 44% с 105, 107 105, 107 136 ˙3 | = 1163 бе 
64,426 16 Chelsea El upph Ord 08. 1-14, 000420, )01-50,986 t ; arch . * 6g ose 
8) 50,000 | Steck 4x Do, pe Coni. ri (Nos Lii Stock m öin 109 112 109 112 4 0 6 | June and December... ва ine 
70,595 10 10% ongoi Electric Lighting Ord. . ТТТ eo^ 008 94^ 10 11 10 11 4 10 11 February and August e vec 
40,000 10 6 6 per Cent. Oumulative Pref, ........... 183 i4 13h — 14i 4 2 9 | January and July 14 ove 
£400,000 Stock 5 * Do, ; por Gent. Debenture Stock (red.) ..... 123 128 123 158 818 4 | June and December.. ove eve 
480 , 00 Stock чх Do, 429% 2nd Deb. Stock Certa. (ап pd.) wwe | MA 107 104 107 453 vee - - 
40,000 10 4/0 Oounty of London and Brash Prov. "n 8% 9% 8% 9 4 E 3 ... oe eee 
3,000 10 Do. брег Cent. Cumulative Preference ...| 114 lit 11 12 416 0 | Marchand September — 
4400, 0 | Steck x Do, Deb. Stock (all pd.) (red.) 110 113 110 118 $0 $ PE 1103 EN 
19,000 5 2/ Folkestone city Supply Co. Ord ow t 64 6 64 5 0 0 e - — 
£50,000 Stock soe 44 lst — А Ак» (red. ). ГГ Ж ҮЛЕ 102 106 102 105 oe oe eee eee 
11,000 D 3/6 Thom Blectric Li h ting Ordinary. Тү % „%“ 7 8 74 8} 4 14 2 Load soe * 
11,000 E 5/0 and Knightsbri Ordinary соса ШЕ MENT 10. 11. 4 10 11 — ee en 
10,000 5 i Do, 6 [ta CCC ei ё e 61 4 811 January and July. — 
£90,000 | Stock 4 Do. 47 Deb, Stock (red.). I Bob. Stk. (red.) 101 104 101 104 8 16 11 #2 — - 
$115,000 | Stock 4% Emein.& — 00.4 & Notting Hill Oo.(J't. St u.) 4 104 107 104 107 814 9 эю өөө — 
#111000 3 so- London Electric upp! Ordinary өөө өөө өзөт ee 1 2} 1 2 Pes eee Я: ove 
5 2/6 D^ 6 per Cent, erence ээлөө V 490019 M7 OO: 55 4 5i d 4 t 5 14 3 see 
£350,000 | Steck 4% 4 per Cent. let. M e Debentures . Se 96 99 t6 99 4 1 3 Mar., June. Be b.,Dec. 98 a 
100,000 10 7/0 1 Elec. Su (1 to 85,000) 164 16$ 15% 164 4 410 4 and October...... 16] 14 
Btock Do. per 8 mE! First Mo 110 115 110 115 8 18 11 June and December ... - 
Btock i Do, 5i Cent. Mort. Deb. ка 1. J. 99 102 99 102 AT ONES өө - ө. 
10.852 R- Mug H!! ectric Ordinary . ... 134 14# 184 ‘43 4 2 n March Oe ee pot 008 вве Oe eae ore ... 
222 : -— 4% Do. 4 per Cent. Ist Mert. Debs... ie = 1 ци я и 1 гга n e^ 
6 — Electric Ordinea TTELLA Beso “str өөө рөө ** 4 "n wee ere 
&50,000| Stock | 4% | Do. 40% Debenture Stock . .. . 98 101 98 101 | 319 7 * 8 ге 
300,000 1 oo Band Electric .. s99947^2400) өтөөө 14 іё 14 H өөө eee oe ow 
£125,000 | Stock . | RiverPlate Elect. Lt. & Traction 6% let Mor.Deb...| 70 75 70 75 + January and July ...... ќа ом 
£100,100 100 44% Royal Electric Oo. of Montreal 43% 1st Mrt.Dba. ..| 101 108 101 103 4 7 5 | April and October...... * - 
40,000 : = Bt. -«- 1 Mell — Os Ordinary ы 14 161 d p - n T February and August - - 
, per t. reses "n "n n ven LII] 
MEM [NX |. oo З WA | Ж ш (t 2 E = 
.* ete ec e u y [ITI AI] „ eee s.. eee 
050,000 | Btock | dx | Do, 4% Debentures «eremo ss 80 90 8 9 |4811 ex ^ = 
65,000 t Panth Tendon Blectric Supply Ord in ery news d маз 23 8 23 4 SA o^ 24 2 
80,000 5 18 | Urban Electric Supply Ord. (£4 paid) 90 4 4 3i D des es — "a 
80,000 б 1/8 Do. 59% Cum. Pref. (£4 paid) ... .......... жга 3 44 34 ji 2 bes ilh 3l. 
110,000 * 56 | Weetminstor Mlactrie f5np!« пеат rs sed 11$ 124 ll; 1? 4 8 9 | March and Beptember 12 — 
28,141 5 1/8 Do. брег Cent. Cum. Pref. . .. 9. 6 6$ 6 е4 8 16 11 = 6 6 
TELEGRAP HS. 
£67,100 108 4x "Afrim Direct — — 4% Mort. Deb. (red. ] 98 102 98 102 818 5 | January and July ...... eee — 
25,000 10 oes seen Jeben ntures tetor 00900 004 (OT OF! Co OO ө» 35 “ 3$ 44 oon June aad Decem ee oe D 
£119,700 100 ese [1 per Tri Da 00009: 004 (9. OF! өө ва э, 70 B0 10 80 oe eee ses soe 
£78,840 Btock 15/0 n 8990907 90999* 009009» 0095 OO воч 207 ООЛ 09« Cor OF эө» 50 53 51 > 54 5 9 4 Feb,, May, Aug., Nov. 524 51 
£8,105,580 | Stock | 80/0 TFC 94 6 95 97 5 13 11 " " oed 95 
£3,105,580 | Stock 2/0 Do. Deferred REN ER TEM s 2 81 9 1,1 J 15 i 91 81a 
$13,333,800 | $100 $1 Oommercial Cable Capital Btock . ee ee 178 158 178 188 4 5 1 Jan., Apr., July, Oct. |  .. — 
1.841.200 Biook 4% |* Do. 4 per Oent. Debenture Reet sais ser cc) | 9 £6 94 96 4 8 4 T 963 944 
16,000 — é Ouba Submarine Ordinary . a ИНН, 55 €$ 5 64 613 4 | February and August ES 455 
8,000 10 10% Do. Preference 10 рег Gent. 6 0900999 . ** xd 18 14 12 134 7 8 2 11 n ves soe 
13,000 b 2/0 | Direct Spanish Ordinary e . 2% 84 24 34 5 14 4 | April and October. өсө в 
6,000 5 5/0 Do. 10 per Cent. alativo Preference el. 8 7 8 6 5 10 e» — 
£30,000 50 44% Do. 4 Cent. Бөһеппгөй.................-. 99% 108% 99% 103% 47 8 January and "July — - — 
60,710 х 3 Direct United States Gable 10 11 10 1L 518 2 | Jan., Apr., July, Oct. | 103 103 
+ 06,300 100 4 Direct West India Oable 4 Bg. ‘Db. “(within Nos. i| 100 108 100 з 4 71) | June and December .. - 
24.000, 0% é Stock 25 Eastern Ordinary . [to 1,200) (red.). 124 129 124 129 5 7 8 Jan., Apr., July, Oct. 126 124 
1,055,565, Stock 17/6 Do, N per Cent. Preference Stock .. 8) 92 89 92 316 1 Т Т 90 594 
£1,634, Stock 4 * ро. 4 per Cent. Mort. Deb. Stock (red. Y ха! 166 109 104 107 814 9 | May and November... 105 10, 
800, 10 2 Eastern Bziension $e ToS UR E 12] 12 123 5 12 0 | Jan., Apr., July, Oct. iB 12 
· 820,000! Stock E Do. 4 per Cent. Debenture Stook ...-.. r 210 107 110 813 0 | February and August Ау - 
£300,000 100 4% |*Bastern and B. African 4% Mort. Deb., 1809 ... 99 102 99% 102 318 7 | Feb and 3 | 100% ee 
£200,000 25 47 Do. 4 per of Dope Mauritius Bub. Debs. (rec xc] 10'7 104% 992 1027 818 Б | May and November . К oe 
150,000 10 5/0 | Great Northern of Оо 27) 84 27 28 6 7 2 | January and July...... 18 е 
470,000 100 44% Halifex& Bermuda Cable Mort “Deh. (tncs 100 103 100 103 4 7 6 June and December .. an ove 
17,000 2% 12/6 | І5д0-Епгорвар....................... 1 to 1, 200) (red. xd} 38 42 88 42 519 1 | May and November .. - e 
£100,000 100 6 London Platino-Brazilian б per 1 — Dens., 1004. 101 105 101 165 514 8 | March and September өөө - 
£100,000; 100 4 Pacific & European Tel. 47 Guar. Debs, (red.) .... | 99 102 99 102 818 Б June and December. а 
—.— 10 es  |*West African Telegraph Shares . . . . . . e 3 4 3 4 - e e e 
008 | See West — pie el ee 000904795 ес 8^ ө» i i : 9 ove 
£150,000 100 4% Do. 4 per Cent. Debentures e $409" pan ost os 98 101 98 01 3 19 7 Јаппағу and J T» abi 
85,821 10 ees "Wen India and Panama. % %%% „% %%% „% „6 6 6565 i - i > May and Novem 5 Y i 
из 10 6/0 Do, 6 per Oent. Ist Pre. . . .. % 5 4 5 [12 0 0 " " 4t e 
4.669 10 ... Do. ^ per Cent. 2nd Preference .. ТТЛ or toss 3 4 8 4 » ene eee 
£30,000 100 5X |* Do. Б per Cent. Debentures ..... wdi ДЖ) 108 100 108 417 7 Januar and July «гы aes - 
307,980 10 „Меат Towgra (late Br zili n Submarine) ... кы. xd| 11095 121 111 14 512 0 une, Oct., Dec. 12 11§ 
£15,000 100 Б we Б. Debs. (ind Series, 1806) ...... 102 1(5 102 105 435 10 jud а December... бү eee 
4400/00 Stock 4 ро. H per Cent, Deb. Stock (red.) . 92 — 1? 99 10 3 19 3 vee e: 
TELEPHONES. 
14,000 5/0 | Ohili Telephone (fully paid) ... 869 3 43 tł 4 517 8 | Augus e m 
224.850 10/0 8 Consolidated Telephone Соп. and Mang. 1,0 2/0 1,0 2/0 15 о 0 | April ate October... AE өлө T 
12,680 ! Monte pum Telephone Crdirary .ssse seses sses: +... | т i 5.0 0 | Novembeg | "EA - 
86.492 1 Do. 5 per Cent. Preference sees . voo 1 1 500 " — e 
£1,963,838 | Stock 2 National Co. Preferred Stock . .. . 93 95 92 94 6 6 4 ose 04 921 
£1,966,667 | Stock 4 Do. Deferred Stock . 58 t8 56 58 TU i1 бә 563 bes 
15,000 av {0 Do, 6 per Cent. Oumulative Ist ‘Preference. 121 134 12% 133 4 8 IL | Februazy and August 135, 1214 
$5,000 10 6/0 Do, бра Cent. Cumulative 2nd Ргеѓотепоє... 1 ! 124 14 12 413 0 T T e . 
150,000 5 2/6 Do. ö per Oent. Non-Cumulative 3rd Pref, .. 4 54 44 X b 0 1 " » É 58 41 
42,000,000 X |+ Do.  Dobenture Stock 3 per Cent. (red. уы :96 99 95 t8 311 6 | June and December... 96 " 
£500,000 Stock 4 Do. á per Cent. Debenture Stock (red.) .. 1(2 106 102 106 31» 6 es — 
171,504 1 0/6 Oriental Tere Sd xd i 1 { 1 епо : April and October ens | 0 ..0 
58,000 5 4/6 United Biver Plate SOCSH SOF FF CSTE Se ПЕЕ 900 SORE ҮҮ ККЕ 0068 - 41 5 4 bi © 13 4 | Jul .* 0 
40,000 Б 2/6 Do, 5% 0umulative Pref. . . . e 44 5 11 5 415 8 June and December .. x wi 
£179,947 Steen óX |+ Do.  5DerCent.Debenturs Steck (red.) =... 102 105 102 105 415 8 | June and December... is in 
FINANCIAL, INVESTMENT, As. | 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pref. .. Б 6 54 8 б 0 0 "T 4 
180,227 10 1/9 | Globe Telegraph and Trust . Xd g 10 94 10 b 3 Е | Jim, дук, RR Oct. | 93 
180,041 10 8/0 Do.  6per Oent. Preferenos , 1d 134 14 13% 134 4738 
11,888 8 oe Reuter's...... ... эстет» BÜT2449B189400940 04099 P3 OQET BOOED вето +65, 64 74 64 1% Б 6 8 april d Octo ber.. "b U 
5,580 Cert Submarine Cables Trust sccm secon онен . 110 120 110 120 500 | igitized b j 


196 THE ELECTRICIAN, NOVEMBER 7, 1902. 
ELECTRICAL COMPANIES’ SHARE LIST. 

Amount| LAST Previous Price БАТИ PER BUSINESS DONE 

pt ОР Drvi- МАМЕ! laco Parcs, Wodnesday,| OCzxT. DIVIDEND DUX. DURING WEEK 

и DEND. Oot. 29 Nov. 5. YIBLDED, ENDING Nov, 6, 

ME ^ ELECTRIC RAILWAYS, TRAMWAYS, &o. 83 4 “ 2 r 4. FP Highest Lowest 
o-Argentine Shares (1 to 260, 9 00000000009. 00« pril and Oc Eu H 4 

£280,000 ЕЧ Ó Permanent 8 Deb. MED leet 125 130 125 130 412 2 = 4 а 

$0,000 10 Barcelona 8 A ——— 9 и 9 11 214 6 - os sae 

10,000 10 Do. Cumulative Preference 9 10 9 10 6 0 0 e aa s 

£148,100; 8 Do. Debenture Stock (red.) . . 95 100 95 100 410 2 ees a ees 

15,000 10 Blackpool and Fleetwood Tramways. . . | 12h 134 12 134 416 4 - e ese 

75,000 5 Brisbane Electric Trams, Investment Ord, .......... 4 4 4 dé * РЭ pon 

75,000 5 Do. 5% eee Д 5 5 500 = Т 

400,000 а Do. 47 Deb, Prov. Certa. . . een — ws — из - й. - » Yt 105 95 
, Bristol Tramwa and Oarriage ТП ebr uary an ugust see rm 
25,000 10 Do, OumulativePreference(fally pd) .......... 10 loi 10 10% 815 0 - — - 
4 00, 000 Do, 4 per Cent, Debentures . . fe | 100 108 106 03 8 14 9} | February and August — e 
10 British солна Railway Ordinary. 7 4 Hi 7.8 d 218 4 — ER xx 
20,000 10 — [III туген d 9 f 5 2 7 May and November ы see ee 
000 10 ^ P 1 seere: I DL. UI Li 101 1087 101 1087 ^ 7 Б eee 103 .- 
100,000 10 British 4 7 Tr Traction Ordinary Ordinary. . . 13 134 12 133 6 15 10 - 18i 127 
100,000 10 6/0 Ро, Nr 12} 122 12 124 410 0 | February and August 121 12% 
12600,000 | Stock Do. 22 Dent Perpetual De sis 124 127 124 127 818 9 ose 1263 1254 

100,000 à Buenos Ayres & Be 1 3 o DA 11 14 - e = ан 
40,000 5 ро, a “А” Pref. ТҮҮ vtt Hee 999990004 0106 5 5 5 el 5 9 1 2 22 ove 
37,500 5 Do, B” eee ee ee er: Oe coge OF Oe Oe вона вве OOF EEe рва "^f 99^ ee 5 bt 5 5 d 1 eee oe eee 
£320,000 Stock Do. Gent. Debentures . . . . . 105 108 105 18 413 8 à 5 м 
£120,000 Stock Do. 2nd Deb. Bt'k Prov. Certa. ia 98 101 08 101 509 «ái 1004 үз 
70,000 10 Calcutta AMETS. seeto tott II 7 if 7 7 4 0 0 eee [ 7 
32,268 5 Го. (£2, 108. pa: 'd) == "^a" agre eee eee OFF cee oe 43 4 4} 4 эз eee eee 
,000 100 4j Do. lst De Stock ( Red) ТЕ III MILI 1С6 109 106 109 4 8 2 ... 1074 .. 
490,000 1 Cape Electric Tramways Shares . 2% 28 24 28 614 9 die di — 
£1,8€0,014| Stock Central London — Béoclt eee BCG 111 108 111 812 1 June and December. 109 108 
94,098 Btock Do. 4 Preferred сок D XIII ILLI ALIAE 107 110 167 110 8 18 8 eee 193 10° 
£494 ,998 Stock Do. erred Stock ente er eee 103 . 111 | 108 111 8 12 1 P 108% 108 
1 100 Do. 496 Deb. "t ТЕЕ К LSU C08 fee eee ee 116 118 116 119 8 7 2 en fee LII 

40,000 t сиу oí irama, Co. 63% Оша. Prei 4 а | а а | 615 38 не 2 єз 

Күзү 100 А vL . MS. Sind бов. riina 122 E^ - = : d 10 THIS 9 е | e 
1,330, апд Воп оп ы 3 e ап " 78 
87,500 10 | — (Nos. 22, yal о 60,007; С 2282050 8 | oor oe I" LIII | LIII 
8150000 10 0/1 po (00, op, os * och 96 ses 959999988 * eee, 128 0 18! 128 өзө 131 8 16° 6 LLLI .. 
Btock t. Perpetual P LLLI } eee re 

,000 Btock Do. рог Оеп ГГА ЛҮҮ ЕЦ II ee T 126 123 126 129 8 17 6 г ore "s oe шы 
£150,000| Stock De 098) o o 3 122 196 | 192 126 319 7 — 126 12⁵ 
£446,463 | *tock Do.  4perOent. t. Perpotus) Dabantnre . 115 118 115 118 8 9 7 | Mayand November..| 117 — 
m Stoc k Colomt o Elec, Trams & Ltg. 5% 1st Mt. Deb (red, xd өө 102 102 418 0 К: b - 
,000 lu Duolin United Tramways (1896) Ltd., Ordinary...... 12 18 12 13 4 4 7 P» - eve 
59,987 10 Do, 6 Cent. EROR. әйе е» 168 15) 144  15j 817 5 ра ove * 
600.000 100 Do. por Cent, Mort. Debs, A4 béeeloó tes -- 95 (8 95 93 811 5 = бе ein 

80,000 5 Electric & Traction of Australia 6% Cum. Pref. 3i 44 34 4} 6 13 4 m - eee 
£15,000| Stock Do. брег Cent. Debenture Stock (red.) 99 10: 99 10° 418 0 sed - - 

78,600 10 Great —.— — City Railwy Pref, Ord, (4%) xd ті 84 74 84 810 7 one - - 

20,000 10 . «pe sea “OT ТҮ ТҮ ЕЛЕ tetest >e 23 24 23 24 2 17 2 March and Sepbember ... v 

10,000 10 8 2 Proferenos. . өөө» 18} 1384 13} 133 4 7 8} » А fT 2 

000 | Stock Do. 4 рег Оеп. Debenture ........... 110 112 11) 112 4 о 5 | January and July — oe - 
80,000 Б 2/6 тае of Thanet Elec. Trams апі Light'g 5% Pref, . 41 5 4} 5 500 Ae Ee 
- ee Btock т — Do. ap per Cent. ae Soc Jw. * 93 ү : 1 - d N - - 
9 10 v erhead Railway mary le 6 Fe - - 
10,000 10 15 к TE EN 9 000006 200000000000000 «e 10 104 98 10g 4:8 9 — * we eia 
$125,000 4 Do. pm Dobent ure . seses 99 101 92 11 3 19 8 | January and July eese - : 
+61,601 10 5/0 London United Trams 5% Cam. —— A "n 12 11 12 4 8 4 eve 111 1:4 
£0,999 10 2/8 Do. DIXI BALL 8 91 11 12 4 3 4 eee 
£655,341 | Stock 4% Do, 125 ist Mortgage Debenture Stock .. 1060 108 106 103 8 18 11 вое 107% 1064 
#169,659 | Stock 18/0 Do. v. Certa m 81 83 105 107 a. - e". өө 
$5,500,000 | $1,000 Milwaukee Hie Ral kt. Co. ‘Mrt. Bonds. 119 117 112 117 4 5 7 - T - 
860, 100 Montreal Str’t R’lw’ petu rt. Debs.(1908) .. 104 166 104 106 $14 8 ose ie en 
140.000 100 ^ Do. Bterling A Do — 1933) ......| 108 110 108 110 Е 6..9 ES xa d 
24,000 b 0 New General Tract on не FOC Cee He 09490090q^2909*. 2 8 2 à 6 13 4 LIII [LII] лз 
60,000 m | 6/0 D Oum ve LELETET 8 4 3 4 7 10 0 May 000 000000000 00008000000« oe oo 
£181,800 100 596 ч t. Mort. Debs. (Reg.) . 98 98 93 £8 622 8 one - eee 
, $150,000 | Stock 57 Perth W.A.) Elec. Trams, Ltd, 1st Mrt, Deb, Stk ..| 101 105 01 105 416 5 - ons - 
18,834 10 8/0 | Potte ADD pem, =— — ET] 81 2} 448 өзө ove - 
30,000 10 4/0 Do. Osnt, Oumulative соо." 20 11 10 11 41011 | February and August - ese 
4320,000| Stock «x Do. Debenture Stock 108 111 108 111 а 110 - - - 
$50, 1 vee South Lan Electric Traction & Power Ord... — «e өе = - - 

61,182 1 - Do, gren „„ - — - April and October...... © - 

50,000 1 өч Do. 627. paid) .. не 9999 P9904 Fee p — oo [77] — 
600.000 | Btock | .. Do. + Debentare Shock (501 paid) . 3 January and nd Ju... - 2 

£540,800 | Stock 8% Waterloo and City Ordinary - — | 91 94 92 {6 8 2 6 | June and Decem — - 
ELECTRI3 MANUFACTURING, &c. 

70,000 1 ва. Alliance Electrical Co. 6% Cum, Frei. 04000008000 ees oe. е 1 B 1 6 18 4 m TT cr 
125,000 1 oor Aron Electrici Meter Ordinary . Е Г P 1 ees soe owe * 
125,000 1 m Do, 6 mulative Preference #90008 098 O08 rh eee 4 12 0 0 March and €— one owe 
100,000 5 4 British ted Wire — ů eit tv. 7 8i 74 8t 5 9 1 |Julyand February . — — 
100,000 6 8/0 Do,  6perOent. Preference e eee 6 56 6 5 0 0 | January aud July ...... 6 ove 

£260,000 Stock 47, Do, 2 Ist Mort. Deb. Red. 900600000000 080 606 606 103 106 103 106 4 4 11 eec gos ыр 
200,000 ^ 8/U British Westinghouse 8% Preference. .... m.. sses 6 ei 6 6% 4 19 0 — 63 64, 
£500,000| Stock 14,0 Do,  4percent. Mortgage Deb, Stock 101 103 101 103 д - 1024 102} 
106,781 2 oe | Brush Electrical E 00004 ee. €. b — à 1 1 1 ө“ March III II I m eee 
150, 000 1 >.. | Do. 6 per Oent. Pref. on-Oum. Tee ET 1 l4 1 là ы March and Septem ber LLLI а 
£125,000 Stock Do. 9 per Oent, Perpetual Ist Deb. Stock- 100 103 100 103 4 7 7 | March and — — 
£125,000 | Stock Do. ual 2nd 3 W атон 94 93 98 93 411 6 | January and July э са 

85,000 5 б 9 ө Construction Ord. ............... A 15k p: 15 16 0 5 0 " " И! e 

40, 5 3/6 Do. &per Gent. Cumulative Prefe beni) u LENA: 4 00 " — - 
£90,000 | Steck 4 Do. xi per Cent. Ist Mo Dob. (red. )... 10) 118 109 118 819 8 | November and May ... ede - 

1450,000 1 0/7} | Osetner- er Alkali Oo. l ха ї 1 i 1 тоо ө `- oon 
£250,000 | Stock vi. Do. 73 First Mort. ob. (red. PS CER 94 93 95 100 410 7 ка 98] - 

60,000 1 71d. Ohsdburn's hi Telegrap h — i 1 1 930 March 99s stt rom esa d t n .. E 

85,000 3 l9; | Crompton and Оо. (Nos. 1 to 54,000) „................. з 27 2 21 611 2 | January and July . 274 — 

4100, 000 100 6% |* Do. брег Cent. First Mortgage Dob.(red.) . 101 12 101% 106% 4 14 4 " 1 224 — 
" nM H =s atam & 1 * A. (“ A" Shares) (43 paid) ... i al 1 at M February and August - - 

2 , eee . 2 .. —3*»„: ? wm2n 4 %% DIDI 4 . n n e.. — 
844.023 Stock 4* | Do. { per Ош. Morigage Deb. Stock (red.) 74 78 74 78 5 2 7 [ June and December... „ө eee 
£100,000 | Stock 5% Do, брег Cent. Second Debenture oe e| 44 82 77 82 6 111 ee oe — 

50,000 5 4/6 ЕВдшапдло а ty Oorporation Ота.... 6 6h 6 64 5 7 s | НаМ-увагіу............... a ons 

3,000 5 8/0 ns Cumulative Preference. "xi 6 64 6 6$ 4 12 4 өө one - 

£140,000 | Stock 44 per Cent. First Mort. Deb. SEM BEC. 107 110 421 — * pne 
112,100 2 РИА. 1 Об» — EN 14 9 lè 2 6 0 0 | January and July ...... 12 1j 
81,390 2 2/9) Do. 7 per Cent. Oumulative Preference — 24 23 24 21 5 110 |J /€—— — eee 
£182,500 | Btock 4x Do.  4perOent. lat Mortgage Deb. 99 102 99 102 319 1 January and July e ө 
122,985 1 ees Electrolytic Alkali Ordinary А ы. | i § 1 M - - - 

50 000 1 Ра ро. 7 per Cent. Cumulative Preference 14 i lt - — eee - 

25,000 10 5/0 General Electric (1900) Ltd, 6% Cum. Pref. ..... coors: 10 104 10 104 415 8 ove - vee 

£200,000 | Stock 4 Do. 49% lst Mortgage Debentures . e . 99 102 9) 102 3 18 11 - — - 

85,000 5 60 | Henley's hWorks Ordinary . e eee 16 17 16ф 17} 6 о 0 | February and August 174 17 

35,000 5 2/3 ро. рег t. Preference Т ll ill 51 51 ti 51 8 18 8 " "u 0 өөө 
448,050 + ро. per Cent, Мо Deb.Stock(red.)...| 109 118 109 118 819 8 " T - — 

50,000 10 5/0 | India Rubber, Gutta Percha, &c,, Works . 20 214 204 — 214 418 0 ' " 201 e 

4300, 000 100 4% Do. 4 per Cent. lst Mortgage Deb. (red.) ...... 99 102 109 108 817 8 March and Septem ber -— — 

32,506 10 pon Mather and Platt 6 per Cent. Cum Pref. |... «v 114 12 114 12 ав March and September өзө ess 

7,600 10 10% | Parker (Thomas) Limited Ordinary , e 1% 153 144 164 690 Мегер ons - 

37,260 12 12/0 | Telegraph Construction and Maininoe, ... E esas 87 40 87 40 519 11 | March and July LT 

£150,000 100 4% Do. per Cent. Debenture Bonds, 1900.........| 102 105 102 105 816 2 | January and Ju 

66,666 5 10% | Willans and Robinson . 9 à 81 t 5 5 4 дил. October — 

66,666 ‘ 6% Do. брег Oent. Oum ve —— 64 64 42 6 

£189,000 Stock IT Do, 4 per Cent. lst Mort. Deb. „ses. ы! 102 105 102 108 
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allowance has been made for accrued interest, but not 


Exchaugs Committee have x fused to quote these. 
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Аш, our readers will regret to hear that Mr. SWINBURNE was 
prevented, by serious indisposition, from delivering his presiden- 
tial address last night. Much depends on the manner in which 

a presidential address is delivered, and especially in the case 
of Mr. Swinsurne; the personal equation is most important ; 
so we do not wonder that the Council determined to make 
the meeting merely а formal one, and to postpone the hearing 
of the address until Mr. SwixBuRNE's recovery—which we all 
hope will be speedy—enables him to take the presidential chair. 
Ir is somewhat surprising, however, that the Council was 
not ready with a Paper which might have been substituted 
for the address in the evening’ в proceedings; they are appa- 
rently well fortified with promises of Papers for the new 
session. It cannot be denied that; во far as the Papers and 
debates at the London meetings are concerned, last session 
was not a conspicuous success, but we trust that in the 
long list of Papers read out by Mr. Gavey, who occupied 
the chair last night, electrical engineers are offering of 
their best to their own Institution. Questions of equal 
importance to civil and electrical engineers will doubtless 
still find their way to the Institution of Civil Engineers, 
and in this category. are Papers discussing on broad lines 
the relative merits of steam and electric traction on heavy 
railways. Eleetrio tramways, however, when treated in a 


Engineers rather than for the “ Civils.” 


detailed technical manner, as in the Paper by the Messrs. 
Норкімзох and Mr. Tarsor, which we publish in abstract in 
another column, are subjects for the Institution of Electrical 
The same applies to 
the details of the electrical equipment of railways, on which 
we hope there will be more than one Paper before the Institu- 


tion of Electrical Engineers this session. 


. 


Он Wednesday night the Tunbridge Wells Corporation 
decided by a majority of. nineteen votes to eight to authorise. 


the mayor to affix the Cor poration's seal to the agreement 
providing for the sale of the Corporation's telephone under- 
taking to the National Telephone. Có. This decision, in 
spite of the enthusiastic support which the idea of muni- 


cipal - telephony. received at Tunbridge Wells on the initi- 


ation of the scheme, is a decided defeat for the advocates 
of competitive telephony, and amounts to a confession that 
the first municipal telephone system to be opened in this 
country has been a decided failure after little over one year’s 
trial. The transfer cannot take place, however, without further 
negotiations of a different character, for there is a clause in 
every. municipal telephone licence reading as follows :— 


Licence not to be Assigned,—Except with the consent in writing of the 
Post master-General, the local authority shall not— 

1. As-ign, underlet or otherwise dispose of the benefit of the covenants 
herein contained, or of any of such covenants, ог the licences, powers or 
authorities hereby каше, ог by any of such licences, powers, or authori- 
ties ; or, 

2. Sell, assign, — or ' deliver or underlet, to any other licensee of 
the Postmaster-General any-plant used- by the local authority in supply- . 
ing the means of telephonic communication under these presents, or allow 
auch licensee ‘in any manner to have the use, benefit or enjoyment of any 
such plant in connection with his undertaking ; ; or 

5. Purchase, lease or acquire any interest in the business or plant of any 
other licensee of the Postmaster-General, or any part of such business or 
plant, or enter into апу working or other agreement with such other licensee. 


It will be interesting to see what attitude Mr. Austen CHAu- 
BERLAIN, the new Postmaster-General, will take in the matter. 


— 


Tue letter we print elsewhere from Messra. Geipel and 
Lange on the Ward- Leonard ” converter system contains а 
re-statement of the claim made by the advocates of this system, 
to which we referred in a previous issue. The claim is that, 
when starting a train, the large currents in the motors are at 
a low voltage, and that, therefore, the power required at start- 
ing is small when compared with that required by the usual 


method, which puts the full line voltage on the motors at. 
starting. This claim. was. clearly stated in the Paper by, 


128 


Messrs. MonpEv and /®нктн, when they said, the maximum 
demand occurs at the moment of starting, when the least 
power is being developed in the train. The output of the 
generating station, and the losses in transmission, in trans- 
formation and in wasteful resistance are then all greatest. 
The single-phase system, with its variable-ratio gear, saves all 
this loss, or a large part of it.” The fallacy of this argument 
has been already pointed out by Prof. Carus Wirsos, and also 
by Mr. Karr, who showed, in his contribution to the discus- 
gion on the Paper above referred to, that there was a time 
during starting when both large current and full voltage were 
required simultaneously in the motors, so that the maximum 
power was not reduced by this system. The power required 
at starting is not affected, as Messrs. Geipel and Lange seem 
to affirm, by the fact that the line voltage may be transformed 
down in the converter: the question is entirely one of fluctua- 
tions of power. Mr. Карр'в criticism has not been answered 
by the advocates of the converter system; it is, in fact, 


incontrovertible. 
— 


Тнк information which has recently come into our hands 
respecting the break-up of the convention between the English 
and foreign producers of heavy chemicals, may be fraught 
with serious consequences for the new electro-chemical works 
which depend upon bleaching powder for their profits. During 
the past four years bleaching powder has been maintained at 
an average price of £6 per ton by somewhat artificial means, 
and the electrolytic alkali works in this and other countries 
have benefited by the business arrangement which existed 
between the English United Alkali Co., as representing the 
old Le Blanc process, aud the Chemische Fabrik Elektron 
—the German firm which controls nine-tenths of the electro- 
lytic production on the Continent. Under this arrangement, 
the latter firm was allowed to dispose of 6,000 tons of bleach- 
ing powder per annum in the United Kingdom, and the 
immediate cause of the rapture is said to have been a request 
that this quantity should be increased to 8,000 tons. Whether 
this explanation be correct or not, there is no doubt as to the 
fact of the break-up of the agreement between the rival pro- 
ducers, and contracts have been signed for the delivery of 
large quantities of bleaching powder in]1908 at the low price 
of £4 per ton, delivered at the consumers’ works. 

— 

The question therefore arises, can the new electrolytic works 
produce bleaching powder at а profit at this figure ; and, if not, 
into what other form can they convert their surplus chlorine ? 
In this connection the article by Mr. J. B. C. Kersaaw 
upon the “ Present Position of the Electrolytic Alkali Indus- 
try,” which we commence in another portion of this issue, will 
be read with interest. According to Mr. Kersuaw’s figures, 
which are derived from official sources, the two English works 
are both earning satisfactory profits, and, judging by its 
dividends, the Chemische Fabrik ** Elektron” has also been 
obtaining satisfactory results during the past four years. The 
outlook for the future is, however, not encouraging. Taking 
the Castner-Kellner Company's maximum output at Weston 
Point at 12,000 tons of bleaching powder per annum, it is 
evident that a fall of £2 per ton in the value of this product 
will diminish the company’s profits by £24,000. This would 
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still leave the company a surplus, judging by last year's 
figures, but, should the value of bleaching powder fall—as 
some authorities believe it may fall—to £3. 5s. a ton, the 
margin for profit on this product would be practically wiped 
out, and many of the Electrolytic Alkali Works would find 
themselves in an unenviable financial position. The one con- 
solation for those interested in the newer processes is, that the 
older Le Blanc works will also be severely hit by the fall in 
the price of bleaching powder, and their owners will doubtless 
be prepared, after a short period of open competition, to meet 
their rivals half-way in any proposals for the further regula- 
tion of prices. We have our own views as to the side which 
will be the ultimate losers in the struggle, but for the present 
we shall not hamper either of the two combatants by gratuitous 


prophecy. 


=e ema 


A REMARKABLE decision was given by Judge Бентос, in a 
case heard before the City of London Court, on Tuesday. The 
City of London Electric Lighting Co. sought to recover 
£8. 1s. 10d. from а consumer in payment of a quarter’s con- 
sumption of electrical energy. It appears that this sum 
was considerably in excess of what had been claimed for 
similar quarters in previous years, and the consumer naturally 
assumed that the meter, which had been recently put in by 
the Company, was inaccurate. For the Company it was 
contended, on the other hand, that the meters which the 
consumer had had in previous years did not register when 
only one or two lamps were alight, and that the new meter 
registered correctly. The judge decided in favour of the 
consumer. Whether the new meter was accurate or not, 
however, we must find serious fault with this decision. The 
whole question turned on the accuracy of the meter, and 
according to the Electric Lighting Acts the meter reading 
must be held as primd facie evidence of the consumption. 
The consumer has always the option of having the meter 
tested by an electric inspector in the case of a disputed 
account, and if he fails to avail himself of this the meter 
reading must be assumed to be correct. In the City the eleo- 
trical inspector, Mr. Voysry, has a finely-equipped meter. testing 
laboratory, and the consumer had, therefore, no excuse for not 
having his meter checked if he desired it. Had the meter 
been found inaccurate by the inspector, the Company would 
have been liable for the testing fee, and would have had to 
amend its charge for the electrical energy consumed. In the 
circumstances, therefore, Judge Вехтоот’в decision was wrong. 

Tus Raworth “ Universal" engine was of exceedingly 
ingenious design, conceived on bold lines, but it has not, 
unfortunately, justified thesanguine hopes which were expressed 
at its birth. А perusal of the recent proceedings of the 
Watford District Council, published in another column, will 
show that although the Watford electricity works were only 
started in May, 1899, new piston valves, costing £230, are 
already required for their Raworth engines, and in addition | 
to this, £168 had been spent upon the two 150kw. sets during 
the past 12 months. The Brush Company, we need hardly 
Bay, has now given up making these engines entirely. The 
Universal has had a short life—but a merry one. 
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International Telegraph Conference.—The date for the hold- 
ing of the International Telegraph Conference in London has 
been definitely fixed for May 26, 1908. Some additions have 
been made to the Propositions ” originally published by the 
Berne Bureau for the use of the delegates. 

Society of Arts.—The 149th session of the Society of Arts 
will be opened on Wednesday next, the 19th inst., when Sir 
William Preece, F.R.8., K.C.B., ehairman of the Council, 
will deliver an address and also present the medals awarded 
by the Society during the past session. 

Physical Laboratory at Dundee University College.— The 
Dundee Advertiser states that plans are being prepared and 
will shortly come before the Council of University College, 
Dundee, of a new physical laboratory, which will doubtless 
prove a valuable acquistion to the college. 

Cambridge University Engineering Society.—At a meeting 
of the Cambridge University Engineering Society on Thursday 
last (Prof. Ewing, F.R.S., presiding), Prof. Carus- Wilson gave 
a lecture on “Polyphase Railways,” with experiments, and 
lantern photographs illustrating the polyphase railways of 
Switzerland and Italy. 

Personal.— Prof. J. J. Thomson, F.R.S., has been appointed 
Silliman lecturer at Yale University. This being merely an 
appointment to give one courae of leotures, it will not involve 
any interference with Prof. Thomson’s duties at Cambridge. 

It is announced that Mr. J. W. Swan, F.R.S., has resigned 
the vice-presidency of the Senate of University College, London. 


Annaal Dioner of the Institution of Electrical Engineers.— 
The annual dinner will take place in the Grand Hall of the 
Hotel Cecil on Wednesday, December 17th. It is proposed 
to shorten the toast-list and adjourn comparatively early in 
the evening to an adjoining room, so that members will have a 
better opportunity of social intercourse than is usually possible 
at such functions. 

Wireless Telegraphy Across the Atlantic.—4A Reuter telo- 
gram, published on Wednesday, stated that the captain of the 
“ Oarlo Alberto,“ now anchored at Port Sydney, has sent а 
cablegram to the Italian Ministry of Marine, stating that that 
vessel was in daily communication with Poldhu throughout 
the voyage from England to Canada, and even when the 
vessel had entered Port Sydney harbour. 


Electricity in Mining.—Mr. W. W. Hood has been appointed 
representative of the Miner's Association of Great Britain on 
the Committee appointed by the Home Secretary to investi- 
gate the applications of electricity to mining. This post was 
rendered vacant by the death of Mr. Hood's father, which took 
place soon after the formation of the Committee. The names 
of the other membera of the Committee were published in 
The Electrician of October 31st, p. 45. 

South African Society for the Advancement of Science.— 
According to Nature, a movement is on foot at the Cape to 
establish in South Africa a society on the lines of the British 
Association. The new society is to be called the South African 
Association for the Advancement of Science,” and Sir David 
Gill, K.C.B., F.R.S., H.M. Astronomer at the Cape of Good 
Hope, is to be the first president. The first meeting of the 
Association will probably be held at Cape Town at Easter 
next year. 

Electrical Contractors’ Associations.— We learn that a con- 
ference took place last week between the National Electrical 
Contractors’ Association and the National Electrical Manufac- 
turers’ Association, when it was agreed that the interests of 
the two associations should be united, with a view to bringing 
under the notice of the different societies and institutions the 
breaches of professional etiquette which have of late become 
so prevalent by architects and consulting engineers claiming 
trade discounts on their own or clients’ behalf. 

Proposed Electrical Voting Machine in the Reichstag —The 
Berlin correspondent of the Daily Chronicle states that owing 
to the threatened obstruction in the debates on the new 
Customs Tariff Bill, members on the Government side of the 
House are discussing whether it would be advisable to make 
a trial of an electrical voting machine which will decrease the 
time occupied in a division from 80 minutes to 30 seconds. 


It is stated that about 80 years ago Messrs. Siemens and 
Halske offered to construct an electrical voting machine for 
the Reichstag, but Herr Windhorst, then the leader of the 
Centre party, objected on the ground that it would lessen the 
dignity of Parliament. | 

Erratum.—T wo slight errors occurred in the description of 
the Pacific cable in our last issue. On page 108, in the 18th 
line below the table, it should be stated that outside the solid 
central copper conductor of the Vancouver-Fanning Island 
core four flat wires are laid. The centre of this core is solid 
and not stranded. A few lines lower down, the paragraph 
relating to the armouring of the deep-sea portion of this cable 
has become displaced. Itshould refer to the armouring of the 
Vancouver-Fanning Island section and not of the Fanning 
Island-Fiji section. It is the armouring of the former which 
consists of 18 galvanised wires of No. 14 (0-088in.), each wire 
being taped and compounded. 

The University of Birmingham “Engineering Journal.”— 
Three numbers of this interesting little monthly publication 
have now been published. Its original title was the Engineering 
Magazine,” but as a periodical bearing this name has been in 
existence for some considerable time, it was deemed advisable 
to alter the title of the new publication. Although it is 
primarily a journal for the engineering students at Birmingham, 
its great aim, we are told, is to draw the attention of engineers 
to the fact that higher engineering educational facilities are 
urgently needed for present and future generations. In this 
we wish it every success. The current number contains an 
article by Mrs. Ayrton on Women and Engineering," in 
addition to a great deal of other interesting matter. 

President Roosevelt's Trolley Accident.— The verdiot given 
at the inquest on William Oraig, who was killed in the recent 
accident to President Roosevelt's carriage, is that the“ unlaw- 
ful acts of James T. Kelly, conductor, and Euclid Madden, 
motorman,” of the electric car which ran into the President's 
carriage, contributed to the death of Mr. Craig. The find- 
ing was that the horses attached to the President's carriage 
were going at the rate of six miles an hour, and the car at 
from 15 to 25 miles an hour. There was a misunderstanding 
on the part of the street-car companies of the city as to what 
thoroughfares were to be closed to traffic during the Presi- 
dent’s visit. No evidence, the feport says, was found to show 
that the car was not running at regular schedale, or that the 
officials of the road had given any orders for it to be run other- 
wise than under normal conditions. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia - Cyprus. 2. June 21, 1899. — 
Dominica — Martinique May 9, 1908 .. — 
St. Lucia—Martinique ......... May 9, 1902 — 
Guadeloupe Martinique. . May 9, 1902 ... — 
Santa Crus —Teneriffe ... ..... July 7,1902 ... — 
Puerto Plata - Martinique .. July 10, 1902 — 
Anjer — Kalianda ................-. ug. 2,1902 ... — 
Guantanamo—MoleSt.Nicholas Aug. 5,1902 ... — 
Cayenne — Pinheiros ............ ug. 13, 1902 — 
St. Lucia—St. Vincent Sept. 19, 1902 — 
Maranham—Para ............... Sept. 19,1902 ... — 
Maranbam—Ceara ............... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 ... — 
Ascension—St. Helena Nov. 3,1902 ... Nov. 10, 1902 
Cadiz —Teneriffe .................. Nov. 3, 1902 ... — 
Trinidad—Demerara ............ Nov. 5,1902 ... — 
Guadaloupe Dominica Nov. 6, 1902. — 
Marseilles— Barcelona. Nov. 8, 19023 — 


Birthday Honours.— The birthday honours list includes 
but few names of those who are intimately connected with the 
electrical profession. Among the new baronets is Mr. Samuel 
Chisholm, whose term of office ав Lord Provost of Glasgow 
has recently expired. He has been a member of the City 
Council for 16 years, and is largely responsible for the success 
of the municipal lighting and tramways. Mr. Sheriff Brooke- 
Hitching, who was instrumental in persuading the Marylebone 
Borough Council to negotiate with the Metropolitan Supply 
Co. for the purchase of their standing orders for supply in the 
Marylebone district, has received the honour of knighthood. 
The new knight is also chairman of the West London and 
Provincial Electric Supply Co. (Ltd.). Mr. G. Н. Comport, 
superintending engineer of the Telegraph Service (Nottingham 
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district), and Mr. T. Mason, a traffic manager of the same 
service, have been appointed to the Imperial Service Order, 
which His Majesty recently instituted for members of the 
Civil Service of the Empire as а recognition of long and 
meritorious service. 

Institution of Junior Engineers.—The Council of this Insti- 
tution is anxious to bring its existence prominently under the 
notice of those junior members of the engineering profession 
who might desire to become members of it on learning of the 
advantages which it offers, and with this object in view a 
statement with reference to the work which the Institution is 
carrying on, &c., has been prepared, and a copy of it can be 
obtained on application to the secretary at 39, Viotoria-street, 
Westminster. The president for the session is Col. Edward 
Raban, C.B., R.E., who will deliver his inaugural address on 
Friday next, November 21st. The meetings are held on 
Friday evenings once or twice a month, and, in addition, 
frequent visits are made to works of engineering interest, and 
а summer visit is usually made to some engineering centre. 
Among the Papers to be read this session are: Practical 
Notes on the Use and Maintenance of Electric Motors for 
Factory Purposes,” by W. T. George; “ The Effects of Design 
on Methods of Construction from a Contractor’s Point of 
View,” by В. W. Newman; and ‘‘Calorimetry,” by С. Wernham. 

Faraday Club Dinner.—A most successful and enjoyable 
evening was spent by the members of the Faraday Club on 
Friday, 7th inst., when the annual club dinner was held at 
the St. Ermin’s Hotel, with Mr. James Swinburne, president, 
in the chair. He was supported by Mr. S. Z. de Ferranti, 
vice-president, Dr. S. Rideal, Messrs. A. P. Trotter, Hugo 
Hirst, Е. М. Lacey and а numerous company. Mr. Bennett 
Brough proposed the toast of the club, and Mr. Swinburne, in 
replying,-referred to the advantages it offered to those interested 
in engineering by providing a place for members to meet each 
other and their friends. Не said that the roll of membership 
now numbers about 180, and if only the club were more 
widely known this number would probably soon increase to 
much larger dimensions. Arrangements had been made with 
{һе hotel for the occupation of permanent quarters there, 
апа he was pleased to say that matters generally were in а 
most satisfactory condition. Mr. J. P. Maginnis proposed 
„The Guests, which was suitably replied to. An excellent 
smoking concert followed, and the evening concluded by 
Mr. F. Crawter proposing a vote of thanks to the hard- 
working hon. secretary (Mr. Perry) and those members of the 
clab who had contributed towards the evening’s entertainment. 


Starting Rotary Converters.—The Electrical World of New 
York describes two patents which were issued on Septem- 
ber 80th to Mr. B. G. Lamme for a method of starting rotary 
converters by means of continuous current, at a lower pres- 
sure than the normal voltage of the system to be supplied by 
the machine, but more than one-half such voltage. In the 
case of converters in & distant sub-station, the E.M.F. at that 
point may be materially below the normal voltage, and in 
starting up the insertion of a resistance to prevent a rush of 
current from the alternating to the direct-current side will 
prevent the converter from attaining the desired voltage and 
speed unless some special arrangement is employed, and it is 
to this arrangement that the patents relate. In a three-phase 
converter, three star-connected balance coils are employed, 
which by means of switches may have their outer terminals 
connected to the collector rings, and the common terminal of 
the balance coil by means of a switch may be connected to the 
continuous-current line. With full resistance in, the motor is 
first started in the usual way, and when it has reached the 
speed due to this condition, the balancing coils are thrown 
into the circuit, the resistance remaining. The conditions 
with the balancing coils are then those of half the normal 
voltage of the converter; the speed is, therefore, increased, 
and at synchronism the coils are cut out and the normal 
connection made to the alternating-current circuit. 

Electric Traction on Tramways and Roads.—In the Paper 
by Mr. W. R. Cooper, published in the Proceedings to the 
Institution of Civil Engineers, for which he received one of 
the premiums awarded to Papers which were not read at the 
meetings of the Institution, the various systems of electric 


traction are described and discussed. The author states that 

а large majority of the cases in which accumulator traction 

has been tried have failed owing to the fact that the attendant 

circumstances have been peculiarly unfortunate, or that the 
administration has been injudicious. Regarding public electric 
automobiles, he is of the opinion that they are unlikely to 
come into general use until either some new form of accumu- 
lator is discovered, or until manufacturera are able to guarantee 
the maintenance of а battery; the necessity of convenient 
charging stations is also mentioned. Mr. Cooper does not, 
unfortunately, state the whole case when he says that the 
cost of an electric omnibus is not likely to be less than that of 
an ordinary horse omnibus. The fact is, that an electric 
omnibus costs a great deal more than a horse vehicle, for not 
only must its bare cost be taken into account, but the cost of 
the charging station and other equipment divided by the 
number of vehicles must be added. The Paper contains valu- 
able figures relating to the installation and maintenance of 
the overhead, conduit and surface-confact systems, and the 
arguments for and against each are dealt with in a fair and 
impartial manner. 


The Accumalator Industry in Germany.— The Centralblatt für 
Accumulatoren und Elementenkunde for October 15th contains 
an interesting editorial article upon the present position of the 
accumulator industry. The author remarks that the tendency 
of all the larger manufacturing establishments in recent years 
has been towards the production of a cell of extreme simplicity, 
and the result is, that there is now but slight difference to be 
observed between the products of many of the leading factories. 
The raw materials of the manufacture are lead, sulphuric acid 
and glass, and the economical purchase of the former has 
become the most important factor in successful accumulator 
manufacture. The best conditions of purchase in the lead market 
demand cash payments or bills falling due at early dates, and 
consequently those firms possessing large reserves of floating 
capital are able to cover their requirements of lead much 
more cheaply than their less favoured rivals. The price of 
lead in Germany is also subject to marked fluctuations, and 
within comparatively recent date it has fallen from 87m. to 
21m. per 100kg. The recently formed Lead Trust in America, 
with a capital of $60,000,000, is not likely to affect prices 
materially, since Australia, Spain and Germany itself contri- 
bute largely to the lead production of the world, and lead can 
command cheap freights owing to its use a3 ballast on return 
voyages. The recent failures in the accumulator industry 
in Germany have weeded out the weaker firms, and our con- 
temporary thinks it probable that after a short period of free 
competition between the survivors, a union of interests, either 
on the Cartel“ or upon the Trust” basis, will follow. 
When this stage has been reached it will require some millions 
of capital for any outsider to attempt to establish himself in 
the industry in Germany. 


Electric Units.—In a Paper read by Mr. Alfred Н. Cowles 
at the meeting of the Electrochemical Society, at Niagara 
Falls, the rather remarkable fact was mentioned that an even 
500 ampere current in one mean solar day liberates, in the 
electrolysis of water, about 0°5lb. avoirdupois of hydrogen, 
and an even 100 ampere current in one sidereal day liborates 
just 1 cubic metre of hydrogen under standard conditions of 
temperature and pressure. Mr. Cowles points out that with 
hydrogen as unity in the table of atomic weights, these agree- 
ments are so close that they should be of great value in ren- 
dering it easy for students to master the table of electrochemical 
equivalents, for the atomic weight divided by the valency of 
an element gives its electrochemical equivalent, and having 
hydrogen in terms of an even pound, or an even cubic metre, 
it is easy to carry the whole table in the mind. The follow- 
ing are the data upon which Mr. Cowles’s conclusions are 
based :—If the atomic weight of hydrogen be taken as one, 
and the calculation based on Dr. Edward W. Morley’s deter- 
mination ot the weight of 1 litre of hydrogen, 0:089873 
+ 0:0000027 gramme, as given in his Paper on the atomic 
weights of oxygen and hydrogen, in the Smithsonian Con- 
tributions to Knowledge for 1896, then silver has an atomic 
weight of 117:11. Lord Rayleigh's determination of the 
electrochemical equivalent of silver is 0001118 gramme per 
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coulomb. This would make the electrochemical equivalent of 
hydrogen 0:00001043786 gramme, and under these premises 
100 international amperes for one sidereal day liberates 
1:00071 cubic metres of hydrogen under standard conditions 
of pressure and temperature. The most reliable determination 
ofthe distance from the pole to the equator is the one made by 
Olarke in 1880, when he found the distance from the pole to 
the equator to be 10,001,868 metres. Ву correcting the length 
of the metre in the light of this nearest known length of the 
ear te the cubic metre would then be slightly larger, and 
e 100 ampere current for one sidereal day would give 
100015 cubic metres of hydrogen, under conditions of atmo- 
spheric pressure at sea level 45deg. lat. and O'C. Mr. Cowles 
contends that this agreement is so close that it is well within 
the limits of error in the determination of the various con- 
stants. The sidereal day measures one true revolution of 
the earth on its axis, and is 86,164:091 mean solar seconds. 
Taken in connection with the law of Avogadro, and the 
valencies of the elements, this agreement reaches to all the 
elements in chemistry, where their quantities freed are com- 
pared on even planes of temperature and pressure. The 
amount of hydrogen freed is so close to a cubic metre that 
Mr. Cowles raises the question whether the agreement should 
be absolute or not, because of some interdependence of the 
dimensions of the units involved, and their relationship to the 
value of gravity and the velocity of revolution of the world 
in terms of the velocity of light, If, he says, a reason could 
be found showing that the agreement should be absolute, the 
periodic law of chemistry, the law of gravitation and Coulomb's 
law of the attraction between electrified bodies very probably 
could all be brought within some broader generalisation. 


MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


To-day (FRIDAY), November 14th. 
PuHysicaL Society. 

6 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “ The Theory of the Aluminium Electrode,” 
by Dr. W. W. Taylor and J. К. Н. Inglis. (2) ' A Determination 
of the Ratio of the Specific Heats at Constant Pressure and at 
Constant Volume of Air and Steam," by W. Makower. 


INSTITUTION Ov ELECTRICAL ENGINERRS : DUBLIN LOCAL SBEOTION. 
8 p.m. Meeting at the Royal College of Science, Dublin. 
ELECTRO-HARMONIO SOCIETY. 
8 p.m. e (ladies’ night) at the Holborn Restaurant (Crown 
Room). 


SATURDAY, November 15th. | 
INSTITUTION OP JUNIOR ENGINEERS. 

9:18 a.m. Visit to Messrs. Jarrow's Shipbuilding Works, Poplar. Train 
leaves Fenchurch-street at time stated. 

GLASOOw TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:30 pm. Moeting at 38, Bath-street. Paper to be read: “The 
Diesel Engine,” by Norman A. Thompson. 

MONDAY, November 17th. 
ON OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL SEOTION. 

8 p.m. Meeting at the Durham College of Science. 

TUESDAY, November 18th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be further discussed: “ Electric 
Tramways," by C. Hopkinson, B. Hopkinson and E. Talbot. Time 
permitting, the following. Paper will be read: “ High-speed 
Electrical Generating Plant," by T. H. Minshall. 

WEDNESDAY, November 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street,S,W. A discussion will take 
place on “Steam v. Electric Traction.” 

Royal METEOROLOGICAL SOCIETY. 
7:30 p.m. Ordinary Meeting at 25, Great George-street, S.W. 
SocIETY GF ARTS. 

8 рт. Ordinary Meeting. Address by Sir William Preece, F.R.S., 

and distribution of medals. 
InerrruTion OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 
8p.m. Meeting in the University, when Mr. Henry Lea (Chairman) 
wil deliver an Address on “Recent Progress in Electrical 
Engineering in Great Britain.” 
RovaAL MicroscoricaL ЗОСТЕТҮ. 

8 p. m. Meeting at 20, Hanover-square, when a Paper will be read by 
Dr. Philip E. Shaw on “ An Electrical Method of taking Місго- 
scopic Measurements,” 

FRIDAY, November 21st. 
INSTITUTION OF JUNIOR ENGINEERS, 

8 p.m. Meeting at the Westminster Palace Hotel, when the President, 
Col. E. Raban will deliver his Address on Тһе Preparation of 
Engineering Projects.” 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'AÁrsr.] 


Electric Epilation.—According to T. Guilloz, the electrolytic 
method of removing hairs is both the slowest and the surest. 
The active negative electrode is a fine needle of platinum, 
gold, or, better still, steel, which is introduced along the hair 
down to the bottom of the bulb. А current of 1 or 2 milli- 
amperes is passed for a time varying from 20 to 50 seconds, 
and that gives an effective galvanocautery. The intensity of 
the current can be increased if the patient can bear it, and 
the time of operation diminished proportionally. The hydrogen 
disengaged round the needle in the shape of a slight whitish 
foam forms а guide as to the progress of the eleotrolysis, and 
when it is finished the hair comes out without any effort, 
taking with it a number of inflated clear cells surrounding it 
like a sheath. Hayes, Brocq, Debédat and other authors have 
described with great care the technical details of this opera- . 
tion. According to Giovannini the cells of the epithelium 
and the endothelium are specially sensitive to the action of 
the current, whereas the epidermis and cornea resist better, 
80 that the destructive action of the current always acts upon 
the bulbs of the hairs although the needle may not touch 


them exaotly. 
Cr. GurLLoz, Arch. d' Electr. Méd., October 15, 1902.] 


Velocity of Röntgen Rays.—R. Blondlot has proved, by means 
of a method resembling Römer's method for the velocity of 
light, that the velocity of Röntgen rays is of the same order 
as the velocity of Hertzian waves. À translation of this Paper 


will be published in Zhe Electrician. 
(К. Вгонргот, Comptes Rendus, October 27, 1902.) 


Magnetic Resistance of a Stretched Bar.—M. Fraichet 
describes the following experiment upon an iron bar. The 
bar is made the core of an induction coil in which the primary 
coil is traversed by a continuous current. The terminals of 
the secondary coil are connected with a galvanometer, and the 
bar is stretched. The fibres of the iron are not all identical, 
and, therefore, they break one after the other. The galvano- 
meter shows a series of jerks as soon as the elastic limit is 
surpassed, each jerk meaning the rupture of a fibre, and indi- 
cating the size of the fibre by the extent of the swing. The 
flux through the fibre falls suddenly at its rupture, and then 
increases again as the rupture is cemented by non-fibrous 
iron entering the crevice. The number and amplitude of the 
oscillations increases the more fibrous the metal is. А bar of 
hard-tempered steel possesses no fibre, and, therefore, the flux 
traversing it varies continuously until the metal is ruptured. 
The same is the case in any bar which has already been 
stretched beyond the elastic limit. The latter can be variously 
defined. It is either the elastic limit of the cement or non- 
fibrous matter, or the elastic limit of the weakest of the fibres, 
indicated by the first oscillation of the galvanometer. Both 
these limits are usually close together, and close to the appa- 
rent elastic limit indicated by the testing machine. But some 
specimens of puddled iron show jerks as soon as loading 


commences. 
{Fraicugst, Comptes Rendus, October 27, 1902.) 


Magnetic Deflection of Plumb Lines.—Plumb lines should not 
be made of iron, as they are deflected by the earth’s field. Such 
is the opinion of W. Hallock, as a result of observations in the 
Tamarack mine, on Lake Superior. In this mine it became 
necessary to plumb down two points to a depth of 4,250ft., and. 
for this purpose the plumb lines were made of No. 24 piano 
wire, carrying а 50lb. iron weight. The points were 17:58ft. 
apart on the surface, but it was thought that they might show 
the convergence of the earth’s radii, or possibly the Newtonian 
attraction between the two 50lb. masses of iron. On mea- 
suring the distance apart at the bottom it was found that, on 
the contrary, they were 0:07ft. further apart at the bottom 
than at the top. This could not be explained as due to an 
attraction of neighbouring matter, since the effect of the latter 
would not exceed а displacement of 0:001ft. W. Hallock has 
studied the effect. He found that when two plumb lines 75 
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long, one of iron and the other of copper, were suspended side 
by side in the magnetic meridian, the bobs were about th 
inch closer together when the iron was south of the copper than 
when it was north. Hence copper or phosphor bronze wires 
should be used as plumb lines where accuracy is required. 
F. W. McNair points out at the same time that the true 
explanation of the Tamarack mine result was not a magnetic 
one. It was eventually shown to be altogether due to air 
currents in the shafts. 
[W. HALLOCk and Е. W.McNarr, Terrestrial Magnetism, Sept., 1902]. 


Absorption of Electric Waves by Gases.—That the rings in 
exhausted glass tubes produced in 1891 by J. J. Thomson in 
an alternating electric field are not due to electrostatic change, 
but to an absorption of electric waves by the gas, is further 

roved by E. Lecher by an experiment in which he winds a 
ifilar wire coil and a simple wire coil round the same tube, 
and sends strong electric oscillations through both. In spite 
of the high charge of the wire in both cases, a ring is only 
formed inside the simple coil. The author describes a method 


of studying the electric conductivity of gases by observing the. 


luminous phenomena thus produced. 16 consists practically 
of а vessel resembling a Bunsen ice calorimeter, the secondary 
coil being placed in the interior and the primary coil outside, 
with the gas or electrolyte in question filling the space between. 
The author finds that at a pressure of about 0-lmm. the air 
conducts much better than the best electrolytes. Such a 
pressure exists at a height of about 40 miles in the atmo- 
sphere. It is, therefore, evident that the upper atmosphere is 
very likely to absorb long Hertzian oscillations coming from 
the sun. It also explains the electric discharges often 
accompanying the fall of meteorites. 
(Е. LEcHER, PAysikal. Zeitschr., October 10, 1902.] 


Atmospheric Electricity.— A large amount of new material 
for the study of atmospheric electricity has been brought out 
by the last conference at Göttingen (May 15th and 16th). 
Е. Exner reported upon the activity of the stations establised 
by the Vienna Academy at Vienna, Trieste, Kremsmiinster and 
the new station on the Sonnblick. The instruments used 
were mechanical registering instruments for atmospheric 
potential and electric dissipation, working for eight days with- 
out attendance. At Vienna, the negative dissipation was in 
excess on 67 per cent. of the days, and, curiously enough, the 
direction of the wind appeared to be without influence, though 
the observatory was at one end of the city. The Kremsmiinster 
records appear to show a simple diurnal period of potential. 
They also show that the latter is strongly influenced by rain, 
but not perceptibly by snow. No relation could be found 
between the dissipation and the actinic power of the sky. At 
Innsbruck, the positive dissipation exceeded the negative. 
H. Ebert reported having found radio-activity in the air of a 
cellar whose walls contained no radio-active substance. 
J. Elster reported having obtained radio-activity even on 
positively charged wires, but 80 times feebler than on 
negatively-charged ones. 

[Phystkal. Zeitschr., October 15, 1902.] 


Electric Etching of Alloys.—In the testing of alloys for 
industrial purposes, the specimens are polished and exposed 
to a tempering flame. The different oxidising action on the 
various constituents brings out the orystalline structure of the 
alloy and gives valuable hints concerning its mechanical pro- 
perties. The method has been minutely studied by Behrens. 
Instead of tempering, the metals may also be etched in acids, 
but this method has various disadvantages owing to gas 
bubbles and the like. These difficulties have been removed in 
an electrolytic method devised by A. H. Sirks. The specimen 
is made the anode in an electrolytic’ cell, with copper as a 
cathode. The current is furnished by a battery of accumu- 
lators having a terminal voltage of 4 volts. The electrolyte 
used is water with six drops of dilute sulphuric acid per 
100 cubiccm. In this manner the formation of basic metallic 
deposits is avoided. Since the etchings are much more pro- 
nounced in this method than in the simple acid etching, it is 
not necessary to polish the specimens. Smooth filing suffices. 


It is possible to etch out individual crystals of the alloy, 
showing a definite and invariable proportion of the con- 
stituents. These orystals are the product of a chemical 
reaction between the constituents which has a profound 
influence upon the mechanical properties of the alloy. 

[A. Н. бівкв, Proc. Roy. Akad., Amsterdam, September 27, 1902.] 


Conduction of Electricity in Flames.—P. Lenard describes a 
phenomenon he calls ‘‘ visible wandering of ions in flames, 
and which does not appear to have been hitherto observed.. 
A Bunsen flame is placed in a horizontal electric field. If now 
a bead of some salt is brought into the flame, as for speotrum 
analysis, 16 is seen that the comet-shaped strip of luminous 
vapour runs slantingly towards the negative electrode. The 
angle of slant can be 45deg. or more. It is made very evident 
by charging and discharging the plates. If the negative plate 
is at some distance from the flame, the metallic vapour con- 
tinues its path sideways, projecting beyond the flame. The 
best source of electricity is a battery of accumulators giving 
an E.M.F. of 2,000 volts. It is a curious fact that the 
“ wandering " only sets in when the bead is brought into the 
interior of the flame. In the outer mantle the vapour ascends 
vertically. The wandering of the ions of sodium silicate is 
greatly increased by bringing a minute quantity of hydrochloric 
acid into the flame, the change in one case being from 8deg. to. 
80deg. The increased wandering is always accompanied by 
an inorease in the conductivity of the flame. A calculation. 
gives for the radius of the ion the value 6:7 x 10 m., a 
value about 10 times the size of an atom. 

(P. LzNaRD, Ann. der Physik., No. 11, 1902.) — 


Chemical Effects of Canal Rays.—Cathode rays are known 
to have a strong reducing effect. It may be supposed that 
the negative electron saturates a positive valency of the 
metallic atom. This, therefore, acquires a lower valenoy 
than before, and can no longer bind as many atoms of the 
halogen. 16 was to be expected that canal raya, consisting 
as they do of positive ions associated in some way with neutral 
atoms, would exert an oxidising action. G. C. Schmidt has 
undertaken some researches to test this supposition. He finds 
that there is no well-defined oxidising action. There is power- 
ful decomposition, but it depends upon the nature of the gas 
and the compound whether the decomposition results ia an 
oxidation or a reduction. Solid solutions which show lumi- 
nescence under cathode rays show the same under canal rays, 
but it decreases rapidly owing to decomposition, which is 
indicated by the spectrum of the glow becoming whitish. If 
the gas in the tube is oxygen, and an oxidisable body is in it, 
the latter is oxidised. If, on the other hand, the gas is hydro- 
gen, the latter reduces any compound capable of reduction. 
The most typical reaction for сапа! rays is the decomposition 
of sodium compounds. It takes place even when only traces 
of sodium are present, and is revealed by the D. line. | 

[G. C. Scumipt, Ann. der Physik., No. 11, 1902.) 


Oscillatory Condenser Discharge. Braun's application of 
oscillato-y condenser discharges to wireless telegraphy has 
made it very desirable to have a convenient method of deter- 
mining the period of rapid oscillations of wave-lengths vary- 
ing from 10 to 100 metres. Р. Drude has devised a resonance 
method which is more accurate than that indicated by Braun 
and elaborated by Mandelstamm. For short waves, of lengths 
less than 12 metres, the primary condenser circuit whose 
period is to be determined excites a secondary circuit consist- 
ing of two accurately parallel copper wires, 1mm. thick, joined 
permanently at one end, while at the other a metallic yoke 
can be displaced along the wires until accurate resonance is 
obtained, as indicated by a maximum luminosity of a vacuum 
tube laid in the centre between both ends. Then the wave- 
length equals the total length of the secondary circuit plus 
the length of the yoke plus 8om., due to the capacity of the 
luminous tube. For longer waves, the author uses a parallel 
circuit 2 metres long, which at one end contains a condenser 
consisting of two circular plates, whose distance can be finely 
regulated and accurately determined. The wires are bridged 
by a movable yoke, and maximum resonance is tested by a 
vacuum tube applied to one condenser plate. 

(P. Drops, Ann, der Physik, No. 11, 1902.) 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


133 


A LARGE FRENCH ELECTRICAL 


The. problem which the Société d’Applications Industrielles 
had {о deal with in planning its power distribution scheme 
in the Department of Aude was to utilise a fall of water 70km. 
from the centre of distribution, and to serve a distributing 
network radiating from the centre to distances of 30km. and 
40km. The whole network thus included no less than 400km. 
of high-tension three-phase circuit, which is increasing daily, 
and will ultimately be 600km. long, and the distances from 
the generating station to the most distant point at which the 
energy is utilised are 100km. to 180km. This is, needless to 
say, the largest power scheme put into execution in France, 
and, in point of the area covered by the network, is, we 
believe, the largest in Europe. The area is shown in the map 
below, and it inclades 100 parishes, some smaller than others, 
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The scheme was started more than four years ago, its com- 
pletion having been retarded by various accidents and incidents. 
from the outset it was decided that transmission should be 
on the three-phase system, and a frequency of 50 ~ per second 
was adopted, the pressure at the generating station being 
20,000 volts on each phase. The generating station at 
St. Georges must be capable of supplying 8,200kw. ulti- 
mately, but for the present 1,600kw. is sufficient: 

The dam has been built across the River Aude at about 
60km. below its source, a little below the village of Gesse, at 
& place where the valley widens, and this has permitted of the 
building of a basin above the dam large enough for filtration. 
Filtration is necessary, as the river brings with it a large 
amount of sand and ooze, which is chiefly a a of argil. 
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but the whole representing a population of 150,000. The 


generating station is situated in the Corbiéres, at the entrance 
It utilises a 


of the gorges of Saint-Georges, 2km. from Axat. 


laceous talo dust and sand from the granite which exists in 
great quantities in the bed of the river. The dam is of 
masonry capped with granite, and it forms a weir 40 metres 


fall on the Aude more than 100 metres in height. A long 
feeder leaves the distributing station, and, after running 
70km., terminates at the distribution centre at Fabrezan, the 
small ‘capital of the Department of Aude. From this centre 
three circuits are branched, the first going to Narbonne, 80km. 
distant, the second to Carcassonne, 85km. distant, and the 
third to Nouvelle, 80km. distant. These main branches supply 
energy directly, through transformers, to all points through 
which they pass, but they are chiefly for feeding the centres of 
distribution in which the extra high pressure is reduced to high 
pressure, and it is from here that the secondary distributors 
constitute distribution network properly so-called. 


long. There are two discharge sluices and the usual fish ladder. 
The flow of water in the Aude is somewhat variable during 
the year. For 10 months, however, it does not drop below 
6,000 litres per second. During the other two months of the 
year it drops to 4,800 litres per second. Nevertheless, as а 
second dam and reservoir may possibly be made in the upper 
valley of the Aude, the hydraulic outworks have been dimen- 
sioned for a stream of 6 cubic metres per second. The conduit 


from the dam to the works is chiefly underground, most of its 


length of 5,500 metres having been pierced through the sideof the 
mountain, but, for 1,500 metres it is open and carried in a cement 
duct (eee ‘illustration on p.138) The underground part of 
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SS eee 
the conduit is 2 metres square, and has a uniform slope of| А general view of the generating station is seen in the illus- 
0:16 per cent.; in the open part the grade isa little steeper | tration below, and a view of the interior is given opposite. 
and the section of the conduit is slightly reduced. About | There are four units at present installed, and there is room 
200 metres from the works there is a waste weir, and | for four more of the same size. The turbines, built by the 
immediately below this the reservoir from which the penstock | Société des Ateliers de Construction de Vevey, are on hori- 
starts. The latter consists of two steel tubes 1 metre in | zontal shafts and run at 800 reve. per min. They are rated 
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GENERATING STATION AT THE ENTRANCE OF THE GonGES OF ST. GEORGE. 


diameter and in lengths of 8 metres, sufficient to allow of 
the passage of 6,000 litres of water per second. The net fall 
from the surface of the water in the reservoir to the tail race 
is 104-40 metres, and the penstock is about 160 metres long. 
Twelve metres above the works, each of the metre pipes is 
branched into two pipes, each 0:70 metre in diameter, and 
each of these feeds one of the turbines. | 


at 800 H. ., and are of the Pelton type, the distributor having 
four nozzles. The shaft of the turbines is 8:50 metres above 
the level of the water in the tail race. The turbines cannot 
work drowned, but nevertheless the height from the shaft ‘to 
the tail race is not completely lost. By means of a special 
arrangement which allows the air to enter and so prevents 
the turbines being drowned, a column of water.mixed with 
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sir is maintained in the outflow tube which produces a rela- 
live vacuum and enables part of the 8:50 metres of the head 
to be regained. Each turbine is provided with an automatic 
governor which does not permit the speed to increase more 
than 4 per cent. for a variation of 50 per cent. in the load, or 
10 per cent. for a variation of 100 per cent. in the load. 

The alternators, which are directly coupled to the turbines 
through an elastic coupling, are of the Alioth make, capable 
of supplying 700kw. at а power-factor of unity, or 540kw. 
with a power-factor of 0:80. Their terminal pressure is 2,900 
volts, and their frequency, as already stated, is 50 ~ per 
second. The machines are of the inductor type, and their 
exciters are mounted on the main shaft on a bracket beyond 
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bars. The rheostats of the alternator fields can be connected 
up on to one handle, as is usual in Continental stations. From 
the ’bus bars connection is made to the step-up transformers, 
which raise the pressure to 20,000 volts. These transformers 
are of the Alioth make, and are single-phase transformers 
grouped three at a time in star connection. Each trans- 
former has a capacity of 200kw., each group, therefore, having 
600kw. capacity. There are at present four of these groups 
of three transformers. They have air cooling, and are placed 
in a special room ventilated by two large chimneys. The air 
passing into the transformer room comes from the machine 
room, and is comparatively cold and dry. No trouble is found 
with the air cooling, the transformera having been tested 
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GENERAL VIEW OF Dynamo Коом, 


the main bearing. The exciting current is 25 amperes at 50 
to 60 volts at full load—:.e, less than 1 per cent. of the full 
output of the machine. We are informed that the efficiency 
of the machines at full load is 98 per cent., and the drop in 
pressure at full load 5 per cent. at a power-factor of unity, or 
16 per cent. at a power factor of 08. They weigh 85 tons 
each, 12 tons of which is represented by the inductor. The 
current from each machine passes through fusible cutouts of 
silver placed near the machines, and from thence a connection 
is made by means of well insulated cable fixed on porcelain 
insulators to the switchboard. 

The alternator switchboard comprises the usual apparatus 
for connecting all the mains in parallel on to the omnibus 


to 82,000 volts for an hour between the windings and the 
frame. . Only one transformer has broken down, and the 
cause was that its insulation had been destroyed by a rat. 
The primaries of these step-up transformers are controlled by 
switches in the machine room, but the switches on the 
secondary are placed in a special high-tension room and are 
controlled from the high-tension board in the engine room by 
means of compressed air at 5kg. per square centimetre pres- 
sure. For working these there is an air-compressor driven 
by a three-phase motor, which is run from the transformer 
supplying current for lighting the works. 

The framework of the high-tension board is of iron, and the 
connections are carried on insulators similar to-the line insu- 
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lators illustrated on p. 138. 
four switches with a measuring transformer whose secon- 
dary is connected to a voltmeter, by means of which the 
voltage at any instant can be measured between the lines and 
between any line and the earth for testing purposes. Outside 
the station at the end of the high-pressure pole line there are 
three horn lightning conductors with the usual choking coils 
to protect the switchboard and machines. These choking 
coils are simply spirals made in the same cable which forms 
the line. | | 

The chief 70km. extra high-pressure feeder has been calcu- 
lated to have a maximum drop of 20 per cent. when the load 
on it is 1,620kw. at a power-factor of 0:8. In spite of this 


There is also a group of 10 metres high and 40 metres apart, the sag being 600m. 


The insulators are triple-lipped of the shapes shown in the 
figure. Before being erected they were all tested up to a 
pressure of 40,000 volte. Nevertheless, some have failed 
during working, but faulty ones are easily recognised as they 
areluminous at night. After erection the whole line was run 
for one hour at a pressure of 22,000 volts between each cable and 
earth, and then with a pressure of 80,000 volts between the wires. 
The telephone line is placed on double-petticoat insulators on 
the same poles as the high-tension line, but 2 metres below 
it. The telephone wires are crossed every 10 poles to over- 
come the effects of self-induction. As the feeder traverses a 
very mountainous country, a man is employed to supervise 
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800 н.р. GENERATING SET. 


large drop, the feeder alone required 75 tons of copper. The 
drop is large, but as there is plenty of power and copper was 
at а very high price when the material was bought two years 
ago, it was thought that the cable would be of large enough 
section. This opinion has been justified, for since the station 
has been running no difficulty has been experienced in regu- 
lating the pressure, which is done with due regard to the 
ammeter readings. There is also a telephone line connecting 
the generating station to the centre of distribution, and the 
regulation is such that the pressure at Fabrezan is kept 
between 17,000 and 17,200 volts. The feeder is formed of 
three cables, each 38 sq. mm. in section, placed at the angles 
of an equilateral triangle of 60cm. side. The poles are 


every 10km. of the line. He has to go along this part of the 
line once every day, and his post is in connection with the 
telephone line, so that he can communicate with the generating 
station after each inspection. Every Sunday afternoon from 
2 o’clock to 8 o’clock the line is shut down to give an 
opportunity for repairs. 

Some accidental short-circuits have been occasioned by 
branches of trees, wind, and also birds of prey. A great 
horned owl killed by the current was found beneath the line 
and also several eagles, one of which measured 2°60 metres 
between the tips of the wings. When a short-circuit occurs 
the pressure rises momentarily, and in one case it reached. 
85,000 volts. The lightning protectors always act on these 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


occasions. The wind is very violent in these parts, and, as 
already mentioned, the cable follows а very hilly route. It 
starts at an elevation of 430 metres; then, rising to 1,000 metres 
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working of the line. The insulation of the feeder is on an 
average 500,000 ohms between the three wires and earth, but 
їп time of rain or fog the insulation falls to 100,000 ohms. 
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46kw. THREE-PHASE TRANSFORMER, 17,000 : 5,500 Vorrs. 


in the forest of Fanges, it passes at the foot of the Bugarach 
mountain, and from there runs up to & level of 800 metres, 
ending at the plain of Fabrezan at 200 metres altitude. In 
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Ons oF THE 17,000 : 5,£00-Vornr SUB-STATIONS. 


winter the insulators have been completely covered with snow, 
and in some cases а complete block of ice formed round the 
insulators and poles, but this did not interfere with the good 


In the main distributing centre there is an iron-framed 
switchboard with the usual instruments, and all the con- 
nections are made with bare copper mounted on similar insu- 
lators to those of the line. The measuring instruments are 
also mounted on insulators, and the lightning conductors and 
their coils are placed outeide. As already mentioned, the 
villages on the main extra high-tension lines branching from 
the distributing point are fed directly by transformers which 
reduce the pressure from 17,000 to 18,000 volts; but in the 
case of those villages which are not directly on the line of 
route, there ia an intermediate transformation from 17,000 to 
5,000 volts, and the lines radiating from the secondary distri- 
bution points are at this pressure. These secondary dis- 
tribution points have transformers whose power is usually 
100kw. They are placed in kiosks, in which are the high- 
pressure switches, fuses and lightning conductors for the high 
as well as thelow-tensionlines. These kiosks usually contain, 
in addition, a transformer with a secondary pressure of 
125 volts for serving districts in the immediate proximity. 

The only general difference between the 5,000 and the 
20,000- volt lines isin the use of smaller insulators and smaller 
distances between the three cables. At each village the sub- 
station contains a single transformer, reducing the pressure 
from 5,000 to 125 volte. No high-pressure switches are pro- 
vided in these sub-stations, the cut-outs being used for this 
purpose if necessary. Usually, these transformers vary in 
size from 10kw. to 20kw. 

At the Carcassonne and Narbonne sub-stations, in addition 
to the distribution of three-phase currents at 5,000 volts for 
the suburbs of these towns and the surrounding districts, 
there is a continuous-current distribution on the 2 x 150 volts 
three-wire system. These stations were already in existence 
as steam or water-driven generating stations, but now they 
are transformed into sub-stations. At Narbonne there are 
two motor-generators of 150kw., consisting of an Alioth 
225 н.р. 500-volé synchronous motor coupled directly to a 
800-volt Alioth continuows-current generator, the set running 
at 480 revs. per min. At Carcassonne there is one set similar 
to those at Narbonne. Each of these sets is fed by a 200kw. 
three-phase transformer. 

Except at Carcassonne and Narbonne, the motors connected 
to the system are all asynchronous three-phase motors. At 
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starting, a resistance is inserted in the rotor of the motor, and 
in the case of the smaller motors, this is fixed on the face of 
the rotor, and, in fact, forms part of it and rotates with it 
Once the speed of synchronism is reached, this resistance is 
short-circuited by means of a piece of bronze fixed to a handle 
at the extremity of the motor sbaft. This device is similar 
to the one described in The Electrician, Vol. XLIII., р. 448. 
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PABT OF THE OPEN CONDUIT, 


When, however, motors have to start with a fairly large load 
on them, the dimensions of this resistance would be too large, 
and it has to be placed externally to the motor and connected 
to the rotor through slip rings. In Carcassonne and Narbonne 
the motors are usually on the continuous-current mains. 


Extra HIGH-PRESSURE INSULATOR. 


The generating station and high-tension lines were con- 


stracted by the Société d’Applications Industrielles for the 


Société Meridionale de Transport de Force. All the rest of 
the installation has been done at the expense of the local 
authorities or consumers. Municipal lighting in each case is 
supplied free to the extent of 25 16 o.p. lamps per 1,000 inhabi- 
tants. Private lighting is supplied on the contract system, a 
16 o.p.lamp being supplied for 32f. per year. The only meters are 


at Carcassonne and Narbonne, but there are Estrade ‘‘ basou- 
lateurs ” which do not allow more lamps to be lighted at one 
time than tbose provided for in the contract. Motors are 
used very largely for pumping purposes, and also in vineyards, 
breweries, ice factories and for other industrial purposes. The 
motors are generally provided with a minimum catout, so 
that should the current be cat off momentarily the motor is 
also disconnected, and when the current is re- estab' ished 
on the line the motor should not be started without resistance. 

Up to the present the power actually taken from the 
generating station is 1,100kw., or 84 amperes at 19,200 volts. 
It is expected that this winter the 1,600kw. provided for in 
the programme will all be required, necessitating three 800 н.р. 
alternators working at full load. 

We are indebted to the Société d'Applieations Industrielles 
for the loan of the photographic blocks illustrating this 
article. 


THE PRESENT POSITION OF THE ELECTROLYTIC 
| ALKALI INDUSTRY. 
BY JOHN B. C. KERSHAW, F. I. C. 


United Kingdom.—A fully illustrated description of the 
Middlewich Works of. the Electrolytic Alkali Company 
appeared in The Electrician, Vol. XLVIII., р. 807, and there is 
little further to report concerning the progress of this company. 
The visit of the shareholders and representatives of the 
technical press to the works in March last was preparatory to 
the issue of an appeal for £100,000, the capital required to 
complete the works, and the installation of the additional 
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plant is now being proceeded with. At an extraordinary 
meeting of the shareholders of the company held in June, 
Mr. G. H. Harrison of Stourbridge and Mr. W. Pilkington 
of St. Helens were added to the directorate. It is proposed 
to increase the capacity of the works to 250 cells, and it is esti- 
mated that the output will then amount to 12,800 tons of 
bleaching powder and 18,000 tons of soda crystals per year. 
There are now two units of plant in operation, and both are 
reported to be working satisfactorily. The second unit was, 
however, only started in August. The profits on the working 


of the plant was £1,242 during the first 44 months of opera- 


tion, and £6,420 for the 12 months ending August 818$ last. 
Practically the whole of this has been earned by the operation 
of one unit of the plant. At the annual meeting of share- 
holders on October 30th the directors’ report and proposal to 
pay the dividend due on the preference shares up to August 81st 
were agreed to. 

The Weston Point works of the Castner-Kellner Company 
continue to operate satisfactorily. At the annual meeting of 
the sbareholders, held in May, a net profit of £68,819 was 
reported for the year ending March 31st, and a distribution 
equal to 6 per cent. on the ordinary shares was announced. 
This compares with an 8 per cent. dividend in the previous 
year. The diminished dividend is due to the increased price 
of fuel and to the decreased demand for bleaching powder in 
1901. The directors have decided to adopt gas for boiler 
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firing in place of solid fuel, and they expect that increased 
economy will result from this change. Mond producers are 
to be installed. It is interesting to note that, both at Middle- 
wich and Weston Point, the concentration of the alkaline 
liquors running from {һе electrolytic cells is carried out by 
means of multiple-effect evaporators. In the older Le Blanc 
alkali works, this system of evaporating the weak liquors was 
rarely followed, and its adoption is an indication of the greater 
readiness now to use up-to date machinery and methods in the 
alkali industry. The total power available at Middlewich and 
Weston Point for the production of alkalies and chlorine pro- 
ducts is now between 5,000 н.р. and 6,000 R.., and when the 
additions to the first-named works are completed, over 7,000 H.P. 
will be devoted to the electrolytic decomposition of salt in this 
country. Should the whole of the chlorine liberated from the 
salt be converted into bleaching powder, the aggregate produc- 
tion of this chemical by the two electrolytic works will be 
about 25,000 tons per annum. 


n, “ae 


, 


Germany.—The group of electrolytic alkali works under the 
control of the Griesheim Company Elektron, situated at 
Bitterfeld, Griesheim and Rheinfelden, appear to be working 
satisfactorily. The new Aussig bell ” process (see The Elec- 
trician, February 7th) is being operated at one of the Bitter- 
feld works, and it is probable that in course of time it will be 
generally adopted by all the works under the control of the 
Griesheim firm. Views of the first electrolytic works erected 
at Bitterfeld, and of the generating machinery, are given 


ow. 

The following details of the plant at Bitterfeld and Rhein- 
felden are based on information supplied to me by Dr. Rathenau 
in November, 1901, and in August, 1902. 

The Bitterfeld works was started in January, 1895, and 
covers 21,500 sq. metres of ground. Brown coal is used 
entirely for steam generation, and the engine house contains 
eix 600 н.р. and one 1,800 н.р. sets, each engine being direct- 


coupled to a dynamo of equivalent power. The smaller 
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engines were built by the Görlitzer Maschinenbau Anstalt, 
and are of the horizontal tandem condensing type. The high- 
pressure cylinders are 600mm. and the low-pressure cylinders 
are 900mm. in diameter. They run at a speed of 105 reve. 
per min., with an initial steam pressure of 120lb. When 
using superheated steam at 220°C., the steam consumption of 
these engines works out to 6:4kg. per indicated horse-power. 
The dynamos to which these engines are coupled were built 
by the Allgemeine Elektricitàts Company of Berlin. Three 
of these machines deliver 5,000 amperes each at 65 volts, 
while the remaining three deliver 8,000 amperes at 180 volts. 
The large 1,800 н.р. engine was built by the Sulzer firm, 
and possesses a high-pressure cylinder 820mm., and a 
low-pressure cylinder 1,800mm. in diameter. This enginé 
runs at a speed of 90 revs. per min. with au initial steam 
pressure of 185lb. ТЬе steam consumption with superheated 
steam at 250°C. is 7-5kg. per indicated horse-power-hour. The 
exhaust steam from this engine is used for evaporating the 


| 
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GENERATING MACHINERY AT THE ELEKTROCHEMISCHE WERKE, BITIERFELD, GERMANY. 


caustic alkali liquora in a multiple-effect apparatus. The 
brown coal used at Bitterfeld has a calorific value of 2,700 
thermal units, and is burned in boilers with step grates, con- 
structed on the Keilman and Völcker system. The efficiency 
of the whole boiler installation works out to 70 per cent. The 
annual output of caustic potash and bleaching powder at this 
works is said to amount to 7,200 and 12,250 tons respectively, 
and in addition considerable amounts of sodium and magne- 
sium are produced. 

The electrochemical works at Rhinefelden is owned by the 
same company (an offshoot of the Allgemeine Elektricitäts 
Gesellschaft of Berlin), and was started in April, 1898. The 
works covera 16,000 sq. metres of ground, and four gene- 
rating sets of 850 н.р. each are installed in the power house. 
The turbines were supplied by the well-known Zurich firm of 
Escher, Wyss & Co., and are of the Francis double-wheel type, 
mounted in the vertical position. The dynamos, built by 
the Allgemeine Elektricitäts Gesellschaft, are direct-current 
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machines, and when running at 65 revs. per min. they deliver 
5,000 amperes at 180 volts. The mean fall at the power 
house is 4-75 metres. Portion of the electrical power at this 
works is devoted to the production of calcium carbide, and the 
output of heavy chemicals is reported to amount to 5,800 tons 
caustic potash (or the equivalent amount of caustic soda) and 
10,000 tons bleaching powder per annum. 

The maximum output of the group of works at Griesheim, 
Bitterfeld and Rheinfelden is stated to be 25,000 tons 
caustic potash and 40,000 tons bleaching powder per annum; 
and the electrolytic works of the Solvay Company at Oster- 
nienberg add about 5,000 tons to the latter total.* The home 
demand for bleaching powder is, therefore, more than covered 
by the output of the electrolytic works, and the development 
of the export trade in bleaching powder is essential for the 
maintenance of the German electrolytic alkali industry. 
Already in 1900 the total exports amounted to 25,958 tons, 
while only 898 tons were imported, and the competition for 
orders in outside markets is increasing in severity. The latest 
phase of the struggle between the English and German pro- 
ducers is the collapse of the agreement regulating sales in the 
United Kingdom. The prospect of free trade in bleaching 
powder has caused a fall of £8 per ton in the market 
price of the chemical in this country, and contracts are being 
signed for delivery of large quantities of bleaching powder in 
1908 at the low price of £3. 12s. 6d. per ton. 
| (To be concluded.) 


SOME RECENT WIRELESS TELEGRAPHY PATENTS. 


On October 22, 1900, Prof. J. A. Fleming and Marconi’s 
Wireless Telegraph Co. made application for a patent for 
an invention relating io ‘‘ Improvements in Apparatus for 
the Production of Electrical Oscillations." The invention 


— 
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consists of an arrangement for producing electrical oscilla- 
tions of very high frequency and also great energy, for the 
purpose of accomplishing long-distance wireless telegraphy. 
The complete specification states that although the primitive 
arrangements, consisting of an induction coil with oscillator, 
will give rise to electrical oscillations, yet they are not suf- 
ficiently powerful for long-distance work owing to the fact that 
the oscillations, though of relatively high frequency, do not 
possess great energy. A diagram of the apparatus for which 
the patent is claimed is shown in Fig. 1. | 

A represents an alternator giving 2,000 volts, or less 
according to the excitation, at a frequency of 50 periods per 
second. The terminals of the alternator are connected to the 
primary coil P of the transformer T,, and the circuit is inter- 
rupted by the mercury switch U. It will be observed that the 
circuit can be completed or broken by depressing or raising 
the key К. В is a battery which energises an electromagnet, 


* The Electrolytic Alkali Works at Ludwigshafen does not produce 
alkali or bleach for sale. 


E or El, according to the position of the key. The lever І is 
so balanced that it will remain in whichever position it is put, 
either up or down. On the shaft of the alternator is placed a 
drum, D, made of metal, which has an insulating piece, t, let 
into it; against this drum press two springs, ti, which are 
electrically connected when the drum D is in such a position 
that the insulating strips are not under the contact springs. 
It will thus ba seen that if the key be pressed during the time 
that the insulating strip is underneath the springs no current 
can flow round either Е or E,, and, therefore, the alternator 
circuit can neither be made nor broken. Of course, this state 
of things can last but for a very brief part of a second, varying 
according to the speed at which the machine is being driven. 


‘Exactly on the opposite side of the drum is another strip 


similar to 1. The arm æ has to be set in such a position rela- 
tively to the coils on the armature that the time when x is passing 
the curved sector C, synchronises with the maximum value of the 
E.M.F. of the alternator. The width of the insulating strip i is 
such that, whilst the arm 7 is passing the sector О, the con- 
tact springs t and t, are on the insulating piece i. The arm x, 
which is mounted on an insulating bracket, revolves with the 
alternator, and in the course of its revolution nearly touches 
the sector C,, which is connected to one terminal of the 
secondary Ө. It will be seen from the diagram that as the 
arm revolves it causes the condenser C to be charged by 
the knob & coming into proximity with the sector C,, and 
discharged by the knob passing C,. The length of the 
sector О, is so adjusted with reference to the speed and 
frequenoy of the alternator that the time when the knob k 
passes the sector is identical with the time during which the 
E.M.F. of the alternator has its maximum value during а 
phase—that is to say, supposing the complete period of the 
alternator is th of a second, then the length of the sector C, 
is so adjusted that the knob k passes over its whole length in 
about ,3,th of a second, or а similar proportion, the E. M. F. 
reaching its maximum value just when the kaob k is passing 
the centre of the sector C,. The condenser, therefore, becomes 
charged to an E M.F. nearly equal to the maximum of the 
alternator. When the arm moves round to C, it discharges 
the condenser through the primary P, of the transformer T., 
setting up oscillations in the secondary Q,. Good results were 
obtained when the capacity of the condenser C was about 
half а microfarad, the E.M.F. in the secondary circuit of 
the transformer T, 20,000 volts, and both the alternator and 
transformer T, being of 25k w. capacity. The patent specification 
continues :— 

The oscillation transformer Т» is formed of two coils of insulated cable, 
very higbly insulated, and wound over one another. The primary coil Pj 
may conveniently consist of 100 turns of 7/16 cable wound on an insulated 
drum lft. in diameter. The secondary circuit Q, may consist of a number 
of separate coile, having in all 500 or 400 turns, of the same cable—viz., 
7/ló—very highly insulated with indiarubber. The terminals of the 
secondary circuit of this oscillation transformer are connected to two dis- 
charge balls D;, and to a second condenser, C*, through the primary coil Pa 
of a secondary oscillation transformer, Тз, the secondary circuit of tbis last 
oscillation traneformer being connected by one end to an insulated con- 
ductor, V, and to an earth plate, ER. The capacity of the secondary con- 
denser Cx may be, say, sth of a microfarad, and the number of turns in 
the primary circuit P, of the second oscillation transformer may be five 
ог віх. The numbér of turns in the secondary circuit Q4 should be so 
adjusted with reference to the capacity of the aerial conductor V, that the 
two circuits Р. and Qs are in tune with one another. This can be done by 
trial, and when the two circuits are so in resonance, electric waves thrown 
off from the aerial V, have their maximum intensity. 

Each time a discharge takes place through the primary circuit of the 
oscillation transformer Т, a series of oscillations will be set up in Pi which 
will create secondary oscillations of greater E. M. F. in Qi, and this E. M. F. 
charging the condenser Cx through the primary coil Р, of the second oscil- 
lation transformer T, will create electrical oscillations when that charge 
discharges itself across tbe spark balls Di. 

In this manner, by а double transformation we can create electrical 
oscillations of extremely great energy in the last circuit Qs, and therefore 
waves of very great energy are thrown off from the aerial conductor. These 
waves can be cut up into long and short trains of waves by manipulating 
the key K ; but it will be seen that the arrangement comprising the drum 
D and the contact springs t, t, prevent the circuit of the alternator from 
being interrupted during the moment when charging or discharging of the 
main condenser C is taking place. ` 

When the continuous current dynamo takes the place of the alternator 
and of the secondary circuit Q of che first alternating current transformer 
TI, one terminal of the continuous-current dynamo would be attached to М 
and the other to the insulated sector C,. The switch U would then be 
inserted in the circuit of this dynamo, all the other connections remaining 
the same. In this сазе the sector О, would always remain charged with 
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electricity of one kind, вау positive electricity, and as the arm > revolves 
round, it would alternately charge the condenser C from the sector Ci, and 
discharge it inst the sector Ca, and the continuous-current dynamo 
would take the place of the alternator and the first alternating-current 
transformer Ti. 

On November 14, 1900, application was made by Prof. 
Fleming and the Marconi Wireless Telegraph Co. for a patent, 
No. 20,576, on an invention relating to an apparatus designed 
in order to overcome the danger due to a sudden make or 
break in the primary circuit of an alternating current trans- 
former. By this devioe the primary circuit of the transformer 
T (Fig. 2) is always kept closed, and underneath the spark 
balls, B, in connection with its secondary terminals is arranged 
а glass or porcelain tube, W, drawn out to a nozzle through 
which is supplied a powerful blast of air. This tube is so 
arranged on a pivot that in its normal position it is held by a 
spring in such a way that the blast of air does not pass 
between the discharge balls, but that when pulled by a lever 


or spring attached to a signalling key, the tube can be pulled. 


for а long or short period of time into a position in which it 
directs the blast of air between the spark balls, extinguishing 
the alternating arc and setting up oscillations in the condenser. 
The air nozzle may, however, be kept fixed, and the supply 
of air interrupted by a valve. When ihe pivotted tube is 
employed it is found advantageous to place a small screen by 
the side of the discharge balls in such a manner that a very 
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small movement of the nozzle to one side directs the air blast 
away froma between the two balls. Ву one or other of these 
methods the air blast can thus be periodically interrupted, 
which has the effect of suddenly starting and stopping the 
oscillations in the condenser circuits, and so creating trains 
of electric waves cut up into signals without breaking the 
primary circuit of the transformer. The alternator is con- 
nected to the primary of the transformer, the secondary being 
connected to the primary of the second transformer. In series 
with the secondary is а condenser, and in parallel are the 
spark balls with the blowing arrangement. The secondary of 
transformer T, forms part of a similar circuit without the air 
tube, and the secondary of transformer T, is connected to 
earth and the vertical wire. When spark balls, B, are brought 
within sparking distance of each other, an alternating current 
arc is started between them, and this prevents the production 
of electric oscillations in the circuit, or at least limits them to 
a very small amount. The arc must be extinguished in order 
that oscillations may be created, and this is accomplished not 
by breaking the primary circuit, but by means of the blast of air. 
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On December 5, 1900, application was made for a patent 
(No. 22,126) to cover an invention designed to obviate the 
breaking and making of the primary circuit in order to send 
intelligible signals to a distant point. It is found by having 
the two primaries of the transformers T and T, (Fig. 3) in 
series, that the alternating arc between the pair of spark balls 


B, can be prevented. Т, is called the oscillating transformer 
and T the regulating transformer. The ratio of the former 
is 2,000 to 20,000 and of the latter 2,000 to 200. WW are 
water resistances, and when the circuits containing these are 
broken by the keys К, and К, an arc occurs at the spark 
balls Bi; but if these circuits be closed and the electrodes 
gradually lowered into the liquid, a current is permitted to 
flow around the secondary of the regulating transformer T 
thus imposing an impedance on the primary. This causes a 
reduction of current through the primary of the oscillating 
transformer T, and the arc ceases. 


Another patent (No. 23,163) applied for on December 18, 
1900, relates to an invention of a special van for conveying 
portable wireless telegraph apparatus for military and other 
purposes. The instruments, both sending and receiving, are 
mounted upon spring tables, and in establishing communication 
а large sheet of copper has to be buried under or near the van 
in order to secure а good earth. 


The last patent of Prof. Fleming’s, of which the complete 
specification may be seen at the Patent Office, is No. 3,481, 
applied for on February 18,1901. This relates to apparatus 
designed to obviate the opening and closing of the primary 
circuit in order to cut up the trains of waves into signals. 


| 
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Fig. 4 shows a diagram of connections whereby this end may 
be attained. Essentially, the arrangement is the same as that 
shown in Fig. 2, but it will be observed that in the primary 
circuit (1) there are two coils, Н, and H,, but the blower is 
absent. The coils referred to have iron cores, I, and L,, which 
may be lowered or raised so as to vary the impedance of the 
circuit, and they stand on iron plates, л, and A, The iron 
core of one of them, say H,, is so adjusted that no greater 
current can flow through the primary circuit of the trans- 
former T, than it is fitted to safely carry, even although the 
spark balls S, may be in contact with one another. Then the 
iron core of the other choking coil H, is lowered right down into 
its coil, and it entirely impedes the passage of a current through 
the transformer TI. It will be observed, however, that the coil 
H, can be short-circuited by a key, K, and the current through 
the transformer at once increases to its full value. The two 
choking coils with the key constitute, therefore, an arrange- 
ment for starting or stopping the largest possible safe current 
through the primary of the transformer T, without ever open- 
ing the circuit of the alternator. It is found possible then to 
во adjust the position of the iron core of Н, that no permanent 
arc is established at the balls S,, but the condenser О, is 
charged and discharged through the primary of the oscillation 
transformer whenever the coil H, is short circuited. The 
secondary of T, may be either connected as in the diagram, 
or to the aerial wire and earth direct according to whether it 
is desired to increase the voltage and frequency of the oscilla- 
tions or not. The condenser C consists of a number of stone- 
ware boxes filled with double boiled linseed oil, and in these 
are placed 20 glass plates, 153 in. square, coated on both sides 
with tinfoil 12in. square. Eighteen such boxes were employed 
in parallel, the total capacity being about 1 microfarad. In 
order to get the best results all the circuits must be tuned to 
each other. This is accomplished is the following manner :— 

The last oscillation transformer T, has a primary circuit of indiarubber- 
covered 7/16 copper cable forming one turn round a square or round 
wooden frame of 18in. diameter, seven to 10 strands being in parallel. The 
secondary circuit consiste of eight to 10 turns of 7/16 cable laid over the 
primary. 

The last or secondary condenser, C», has to have its capacity adjusted so 


that the circuit formed of the primary of the above, named oscillation 
transformer T» and the secondary condenser has an oscillation period equal 
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to that of the aerial and the secondary circuit of the oscillation transformer. 
This may be effected in the following manner :—A hot wire voltmeter 
suitable for measuring 3 to 5 volts has its ends connected to a length of 
copper cable a foot or two in length. This cable is inserted in the circuit 
between the aerial and the secondary of the last transformer. When an 
oscillation is set up in the aerial this will cause the wire of the voltmeter 
to be heated and to move the index needle of the instrument. The exact 
size and length of the copper cable can be found by trial, so that а conve- 
nient deflection of the instrument is produced. It will then be found that 
if the capacity of the secondary condenser is altered there is а certain 
capacity corresponding to which the oscillation in the aerial circuit is a 
maximum as indicated by the hot-wire voltmeter. The serial circuit and 
the first oscillation circuit are then tuned. In the same way the primary 
oscillation circuit may be tuned to the secondary oscillation circuit by 
inserting an inductance coil of variable inductance in the circuit between 
the secondary of the first oscillation transformer, Т,, and the second ball 
discharger, Ss, and varying this inductance by trial until the secondary 
spark is as long as possible. The circuit of the alternating-current trans- 
former and the primary condenser must then betuned by varying thenumber 
of the alternating-current 
transformers, TI, joined in 
parallel, and the frequency 
of the alternator (which can 
be done by varying the speed 
of the motor) until the pri- 
mary spark has the greatest 
poesible length consistent 
with remaining an oscillatory 
spark. In tbis manner all 
circuits can be brought 
into tune with each other. 

The key, K, for short circuiting is preferably of that type in which the 
electric circuit is broken simultaneously at a number of different places, 
say 10 or 12, so that the break spark is cut up into harmless sections, and 
the switch is best worked under insulating oil. 

When a number of condensers, such as are described above, have to be 
arranged together with а spark-gap for the pu of making electrical 
oscillations, we find it to be of great importance that the length of the path 
of discharge of each condenser considered separately should be equal. 

Accordingly we arrange the condensers, as shown in Fig. 5, in which it 
will be seen that the distance measured round through any condenser, and 
the spark-gap and the transformer is equal. Hence all the condenser 
di travel in the same time to S and all have the same frequency. 


(To be continued.) 
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ELECTRICITY WORKS ACCOUNTS. 


Blackpool Municipal Blectric Supply Works and Tramways. 

Last year, in discussing the 1900-1 accounts of the Black- 
pool lighting undertaking, we had occasion to note the severe 
effects that the increased price of coal had on the costs. The 
fuel item had exhibited a rise from 0'7d. per unit to 1 22d. 
It is gratifying to find, from last year’s accounts, that, following 
upon the slightly reduced prices ruling in the coal trade, the 
fuel item is returning gradually to the normal value. 

А less satisfactory feature of the present accounts is the 
item of repairs and maintenance at the station. This was 
already high in 1900-1, and it has now increased to O 3d. per 
unit, which is about double what it should stand at. 

The stores item, under generating costs, is also rather high. 
The management and property charges have again been 
reduced and stand at the very low value of O-25d. This 
excellent result has gone a long way towards neutralising the 
high works costs, and as a net result the total costs are too 
high by about 0:294. per unit. | 

The strong feature of this undertaking is the low capital 
expenditure relatively to the output and the plant capacity. 
To this is owing the satisfactory financial results shown, as 
the total revenue per unit is decidedly under the average. 

Turning to the tramways table, since March 31, 1901, a 
considerable portion of new line has been opened for traffio— 
viz., the Marton and Central Drive route. The total length 
of this route is 8:475 miles, of which 2:61 miles are laid with 
double track and 0:86 with single track. It will be noticed 
that a considerable expansion of business has taken place. 
Unfortunately, the cost and financial results are less satis- 
factory than they were in the preceding year. The total 
revenue has fallen from 15:28d. per car-mile to 18-24d., while 
the total costs have risen from 8:544, to 8:95d. The falling 
off in the revenue per car-mile is chiefly due to the smaller 
average number of passengers carried per car-mile run, and 
this suggests that the newer districts served are legs profitable 
than the old. In 1900-1 there were 10 assengers per car- 
mile, while last year the number was aly 7:67. It will be 


noticed that the revenue per passenger has considerably 
increased, The daily averaga number of passengers was 
16,016, and the highest number in any one day 57,062. The 
highest number of car-miles run per day was 8,326. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Munioipal).. - 27, 1901 | Kensl'gton & Knightsbe'(Oo.) Apr. 11, 1902 
es 25, 199 Kingston-upon-Hull (Mun.) J 18, 1900 
e O- 


ооз „„ 


3 pal 


12, 1901 | Manchester (Municipal)....Aug, 29, 1908 

- Sept. 12, 1902] Metropolitan Elec. Supply Co. Ар 95, 1902 

Bromley (Rent) (Co.) .. М 16, 1902| N (le and Dist (G0) оен а 1909 
Macc ay ewcastie an 

Brom Каро (Co.)June 6, 1902 Nen caede unen 4005 Dec. 20, 1901 

) Feb. 7, 1902] Newmarket (Company) Vicar Oct. 94, 1902 


Cambridge (Company)... June 18, 1902| Northwich (Company) ...... 
Canterbury Qf unii uel) ке запт) 
Oardiff (M unici 


Chelsea on) (Css 
Cheltenham (Municipal).. .. Mar. 14, 1902| Pontypool (Comp 
uniocipal).. .. =. ,1 Portsmouth (Municipal) 
Clty of London (Company). - April 25, 1902| Prescot (Company) = .. .. 
Clerkenwell (Company) Мау 9,1 
Coventry (Municipal) ...... Feb. 
Crewe (Municipal) ........ July 11, 1902| Richmond (Company) . June 29, 1900 
Croydon (iunicipal TP Oct. 31, 1002 Salford (Municipal) ..... .Jan. 24, 1902 
Crystal Palace 
Derby beg a 
Dews шү (Маш 
Dover ( 2, 1902 Com 
pal)... .. Ded. 6, 1901|Sheffield лың arm 
Ealing (Municipal) ........Oct. 81, 1002 Shoreditoh (Munici 
Bastbourne (ичери) = Mar. 14, 1902 Smithfleld Markets, 
— ( unicipal) ...Dec. 6, 1901 South London (Com 
Exeter (Municipal) ........Aug.  5,1898|8outh Shields (Mun 
Folkestone (Com: ) -..May 2, 1902 |Зопіћат 
M «= = -.Sept. 12, 1002 Southport (Muniol 
Glouceater (Municipal) ....Aug. 


Great Varmonth (Mun.) 18, 1901 | Stepney (Municipal)........Oct. 8,1 
Greenock (Municipal) ...... Aug. 80, 1901 Sunderland (Municipal) Aug. 1, 1902 
Guernsey e 190? | Taunton (Municipal) .- June 16, 1899 
Guildford (Com )  – ..Осб. 19,1900| Tun тен un.) ..Aug. 23, 1903 
Halifax (Municipal)... — .. . 27, 1901| Wakefield (Municipal) -.. Deo. 1, 
Hammersmith (Municipal) - Oct. 31, 1902| Walsall (Municipal)........May 23, 1902 


Hampstead (Municipal) - Nov. 7, 1902 Wandsworth (Company) May 9, 1 
Hanley (Municipal) ........Aug. 9,1901| Westminster (Com April 
Harrogate (Municipal) ....Jan. 25, 1901| Whitehaven (Municipal) - Feb. 8, 1901 
Harrow (Company) ....... 

Hastings Municipal ЗР July 18, 1902 | Winchester (Company) ....June 20, 1902 
Hereford (Muni ) ? 902 дк 


Hove (Com ) ——---3July 18,1902 торы Sompa .... Dec. 22, 1899 
Huddersfield (itunicipal) - May 93, 1902| Wolver ( pront unioipal) Jan. 24, 1902 
Hull (Municipal) July 4,1902| Woolwich (Company) — 81, 1901 
Isle of Wight (Company)... Sept. 26, 1902| Worcester (Municipal) - Apri 15, 1902 
Islington (Municipal) .- Nov. 93, 1900 Wycombe (Company) ...... Oct. 17, 1902 
Birmingham Trams. (Co.).. May 80, 1902) Dublin United (Co.)........ Feb. 28, 1902 


Blackpool Corp.Trams.(Mun,) Oct. 4, 1901 | Dublin and Lucan Sa .. Feb. 21, 1902 


Blackpool & twood (Co.) Feb. 21, 1902| Glasgow Corporation (Mun.) Aug. 11, 1899 
Brighton & Rottingdean Sea- Isle of Man (Co.) .......... May 27, 1898 

ore (Co.) .............. May 25, 1900| Leeds City (Mun.).......... June 2, 1890 
Bristol Tram. &a Оо.) Mar. 21, 190? | Liverpool Overhead (CO.) . Aug. 15, 1902 
Br'mpt'n&Picc'dillyCir.(Co.) July 8, 1808 Liverpool Trams. (Мцо.) . May 80, 1903 
Central London (Co.) ...... Aug. 15, 1902| New General Traction (Co.) May 27, 1898 
City & South London (Co.).. Jan. 81, 1902 | Oldham, Ashton & Hyde(Co.) July 5, 1901 
Douglas Southern (Co.) .... May 27, 1898| Waterloo & City (Co.) ...... Mar. 1, 1001 


REMARKS TO TABLES. 


BLACKPOOL.—a Reserve fund. b Machinery £56,279, transformers £10,325, 
meters £8,958, iastruments £355, public lamps £12 953. с £3,409 for current, £1,421 
for attendance, carbons, &c., and £327 interest and sinking fund on outlay on 
public lamps. d Coal and coke £7,286, unloading coal £140, terminal charges on 
coal £57, shunting £214. e Of stokers, &c., £697, engine vers, &c., £581, elec- 
tricians, £591. f Of buildings £166, boilers, &c., £491, engines, &., £372, ов, 
exciters, £c., £48, rectiflets £26, switchboard and connections £28. g Of cables £181, 
transformers £209, meters £263, demand indicators £43. A Carbons and carriage 
of same £361, repairs and maintenance of lamps and lamp posts £626. i Includes 
insurance. j Of electrical engineer £267 (after charging £133 to tramways), office 
staff including draughteman £205, storekeeper £72, meter readers £55, town clerk 
and borough treasurer £328. k Maximum demand system. J Traction 2d. per unit 
up to 250,000 units, 13d. after. in Buildings only. ^» Machinery £69,430, trans- 
formers £10,684, meters £9,668, instruments £1,340, public lamps £14,054. o Current 
£3,706, attendance and repairs £1,281, interest and кй on outlay on 
public lamps £959. р Coal and coke £7,867, unloading coal £311, terminal 
on coal £81, shunting £187. 9 Oil and waste £235 in 1900-1 and £138 in 1901-2 and 
water £745 in 1900-1 and £1,073 in 1901-2. r Stokers £714, engine drivers £637, elec- 
tricians £519. „ Of buildings £565, boilers £736, engines £586, dynamos and 
exciters £73, rectiflers £120, switchboards and connections £107. t Of cables £442, 
transformers £337, meters £174, indicators £40. и Carbons and carriage of same 
£242. v Proportion of engineers’ salary £267 and of assistant electrical engineer 
£100, office staff £356, storekeeper £70, meter readers £64, time keeper £29, pro- 
portions of salaries of town clerk and borough treasurer £345. 


BLACKPOOL TRAMWAYS.—« Purchase of undertaking from tramway company 
£15,815, reconstructing centre channel, plant, machinery, &c., £6,565, conversion 
from conduit to trolley system £11,359. b Insurance £103, rent £171. c Chief and 
assistant electrical engineers (proportion) £233, manager 300, clerks £576, pro- 

rtion of salaries of town clerk, borough treasurer and surveyor £325. d After 
Aedueting 21,403 part of special expenditure in doubling the line at places. e Trans- 
ferred in aid of rates. f After deducting £1,706 third instalment of cost of doubling 
Promenade line and £1,724 expenditure in excess of sanction to loan for conversion 
of tramways from conduit to trolley system. 


REVENUE PER MEAN KW. CAPACITY 


sold for public lighting, &c. ...... 
sold for traction ................ 5% 


SPCR КИ eee eee it. t 


UNITS SOLD per MEAN 8 c.p. CAPACITY 


Number of publiclamps ............. . 
Number of consumers Aahe өтө» 

Connectionsto mains in 8с.р. at end year 
CAPACITY of PLANTin KW.at END YEAR 


CAPITAL— 
AUTHORISED n 
Share 


КК eee eee eee ee ИИ" ИИИ 
Fete „% „% „% „„ „ „%„„%„„%„ „ „„ 


„„ „ „„ "abest? 


meters, 

public lighting ............ 
supply for traction ...... 
miscellaneous sources .. 


e —À 
Fuel (including cartage, &c.) 
Oil, waste, water, stores 
Wages at station ..................... 
Repairs & maintenance at Station 
Distribution of T | 


ih hh ne ee oe 


Sere eee 9. me 


eee „„ 


„„ 


nne n b A n n 
„ eee eee „„ 


Dr 


Carried to Depreciation Fund 
Carried to Reserve Fund 


Deficit 
ORDINARY DIVIDEND PAID ............ 


TER CENT.ofTOTALCOSTStoREVENUE 
Expenditure per mean kilowatt capacity 


REV. PER 8-C.P. CONNECTED, MEAN... 
Price charged for lighting, per unit 


for power, unit ...... 

323 publie lighting Eur. 
Receipts per unit for private supply ... 
„ for publie lirhting... 


3 for traction 


— — 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


BLACKPOOL. 


[con.-curr. for tramway supply. 
Alt.-eurr. trans. sub-stitions for lighting and 


Charles Furness. 


MAR. 51, 1901. 


1,760,459 2,262,516 
1,515,363 2,018,132 
858,415 924,415 
264,754 289,659 
392,197 804,058 
28,573 53,299 | 
202 217 | 
1,460 kilowatta 1,625 kilowatts | 
. ‘B69 14:2% 
240 arc, 290 (8 c.p.) glow arc, 290 (8 c.p.) glow 
910 930 
82,204 101,000 
2,400 3,550 


162,515 
160,860 


1,655 0:466 
3,541 0:998 
14,925 4°20 
213^ 0 060 
171,033 482 
25,8157 7°27 
105,076” 29:6 
57,924 1077 
2,218 0:625 
Per unit of Per uni 
Total. total units Total, total — 
sold. sold. 
£23,523 3°725d. | £27,912 3:184, 
14,658 2˙321d. 15,748 1°871d, 
5,656 0:896а. 5,9469. O0 707d. 
5,120 0:4944. 6,123 0 728d. 
89 0:0144d. 94 — 
£16,016 2:536d. | £18,720 2:225d. 
14,147 2'241d. 16,627 1:976d. 
11,970 I'895d. 14,083 I'670d. 
7,6971 1:219d. 8,445» 1:004d. 
9804 0:155d. 1,2114 0°144d. 
1,870¢ 0°296d. 1,8707 0:2224. 
1,425/ 0 225d. 2,528* 0°300d. 
756 0°120d. 1,298 0" 154d. 
7562 0:120d. 1,295! 01544. 
1,421 0 225d. 1,281 O 152d. 
454 0 0694. 489 0°0584. 
987^ 0:156d. 792" 0:0944. 
1,869 0:296d. 2,094 0:249d. 
150 00244. 141 0`01?а. 
362* 00574. 531 0°039d. 
1,857 02154. 1,622 0: 193d. 
926 5 0°147d, 1,232» 0°146d. 
104 0 016d. 111 O 013d. 
| 327 | 00524, 279 00554, | 


MAR. 51, 1902. 


Total. ела. Total. Басра 
£7,507 5707 £9,192 5'81% 
163 | 0124У| — = 
| 1550 | 573% | 9,134 | 578% 
= = 58 | 00377. 
— — 58 0:037% 
205 0'156% - Ss 
pi: A — 
6817. 6717 | 
£6. 13s. 7d £6. 5a. 10d 
£9. 16s. 2d. £9. 7s. 70. 
58. 105d. 6s. 1d. 
1d. (1 hr.) to 2d.^ 7а. (1 hr.) to 2d.“ 
214.1 14. 
7d. (1 hr.) to 2d.“ 544. per unit 
4*10d. 4*09d. 
зла 5&87а 


Worked, by 
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BLACKPOOL TRAMWAYS. 


Blackpool Corporation. 


[1899, 


Dateof Commencement of Working) Conduit system, 1885. Trolley system, July, 


System 
Tramway Manager 
Engineer 


eRe „% „ „ „ COR eee ee eee eee eee eee 


"2*9," eee eee eee eee ee ee 


Overhead trolley at 500 volts. 
J. Lancaster. 
Charles Furness, 


YEAR ENDED MAR. 31, 1901. | MAR. 31, 1902. 
QUANTITIES, 
Car mileage ......................... | 483,796 758,363 
Passengers Carried | 4,828,010 5,809,190 
Total Length of Route ............ 3°75 miles 9:598 miles 
" „ Bingle Track 10 mile 3:627 miles 
» » Double , .. 2°75 miles 5:971 miles 
Total Equivalent Length of 
Single Track Worked........ 6:50 miles 1557 miles 
Rolling stock, No. of motor cars. 41 — 
»" No. of trailers nil nil 
Total Capital Expenditure ...... £156,180 £214,580 
ОҢ DENKE Louer reed 127,378 * 161,829 
Ой GALE Ty, ө ( ( АН | 11,943 20,390 
Gr A нн qs v: | 5,994 5,994 
On buildings .................. 10,805 18,967 
Amount borrowed .................. 115,936 229,616 
Sünde cede 15,775 16,726 
%%% ͤ ˙¹¹AA ОРЫН 2,678 2,779 
REVENUE. | 
BORD: GaU ed dt cdd £30,683 | 1523d. | £41818 | 1324d. 
Passenger traffic........ ......... 50,500 15:04d. ‚407 15114. 
Arc 585 0'1904. 0°1514 
EXPENDITURE. | 
C ² AAA £17,203 8'540d. 8:950d. 
Total Working Expenses......... 14,363 7:130d. T'679d. 
At Station. Lenses tenes éd | 505 025 1d. 02874 
РИКИ eu copas 126 00634. 0`1054 
Cleaning and repairs ............ 126 0°063d. 0:093d 
Electric lighting | | 235 0-117d 0:062d 
Coal, coke, water and gas А 0:016d 
On ROAM гылым od mi Hn 13,858 6'S83d. — 
У PA EAE ERIT 5,811 2:883d. 2'850d 
Electric power for traction and 
ing ТТЕ 5,485 1-7284. 1:937d 
Cleaning valli... ror see ses 149 0:0744. 0'071d 
Repairs and maintenance— 
bd and rain әрә 1,151 0°571d. 0:674d 
Motors and gearing ............ 398 0:198d. 0:178d 
Cars and wheels 1.419 0°705d. 0:863d 
Overhead system 989 0:491d. 0:576d 
I| Oil, waste, &c., for cars, motors 
and gering. circo itia rad aont 107 0:0534. 0*045d 
Uniforms, badges and bell 
punches 9 РИТЕ 552 0:1764d. 0:165d. 
Management and General 
САТОВ" ͤ Аалаа; | 2,842 14114. 12784. 
Rent, rates and taxes and 
insurance...... AY dec ko PRU: 1,854 0:672d. 0'64 14. 
Management. ауласа | 1,258 0*6 22d. Cid. 
C | 1,032 0:5124d. 0:4544d. 
Printing and stationery  ...... | 221 0˙110d. 00704. 
General charges... оо. 235 Ad. 00474. 
| Per cent. to | Per cent. to 
Total. mean capital Total. mean capital 
expended. | expended. 
FINANCIAL RESULTS. | —— | —- — = 
Working Profit ..................... £13,479 10:487, | £13,558 7:817, 
Carried to reserve fund............ — | — — Ed 
Interest and sinking fund......... 4,642 5:617. 6,649 5:58% 
Net profit for уеаг.................. | 44344 579% 5,4797 1:88% 
Balance from last account nil — nil | 
Balance Available for Distribu- N 
A 7.434 579% 3,479“ 1:887; 
Percentage of total expenditure ESA 
to e ЖКУ e ГЫР 56`0%/ — 61767; | — 
Revenue per Mile of Track £4,720 — 29,686 | — 
Expenditure per Mile of Track. 2,646 — 1,814 | — 
Revenue per Mile of Route 8,185 — 4,360 — 
Expenditure per mile of route... 4688 | , — | Cy | > 
Revenue per Passenger from Digitized by | 8 Bw 
PAJA. eitan sees 05> enen 151 l. Jd 1 711d | p 
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All Letters relating to Subscriptions, Advertisements, and other business 
matters to be addressed Aer, TH ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O. to be crossed “Coutts & Co." 

All Editorial communications to be addressed to THE EDITOR. Letters for 
insertion in the "THE ELECTRICIAN," or containing quesitons, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications, 

«Тнк ELECTRICIAN" £s published every Friday morning. The Journal 
ds on sale at the railway bookstalls on Friday morning, and cam be 
obtained of all Newsvendors ; or direct from the Offices as above. 

Subscription Rates. The Rates for Subscriptions to “THE ELECTRICIAN ” 
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5 

% THE ELECTRICIAN “ offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. 2/5 statement is guaranteed. 

Advertisement Rates, Sc., forwarded on application to the Publisher. 

TRADEADVERTISEMENTS intended for the current issue must reach the Office 
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SPECIAL NOTICE. 


NOW READY.—Vol. XLIX. of “Tus Егжотвісан.” (1,052 pages) 
bound in strong cloth, Price 17s. 6d., post free, 188. 6d. Also ready, Cases 
for binding. Price 2s., post free, 2s. да, ur 

A complete set of “THs ELEOTRICIAN " (1878-1902) can now be supplied 
These seta are very scarce, and early application should be made, 
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ELECTRICAL BOOKS AND PUBLIOATIONS, 
All Books, Newspapers, and other publications can be ordered direct of 
t THE ELECTRICIAN” Printing and Publishing Co.(Ltd.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at present consists of 
«THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Subscription price 7s. 6d., postage extra, before 81st December in any 
year for next edition. Published about 8let January. Price 12s. 6d. ; by 
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HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, 
By Dr. J. Ai Fuzmrye. Vol. I., 128. 6d., abroad 18s. Vol. II. (n preparation. 

THE ALTERNATE CURRENT TRANSFORMER IN THEORY AND PRACTICE, 
Ву Dr. J. A. Frzwisg. Vol. L—THE INDUCTION OF ELECTRIC 
CURRENTS. New EprTION. 128, 6d, Vol. IL—THE UTILISATION OF 
INDUCED CURRENTS. 12s. 6d. 

THE ELECTRIC ARC. By Mrs. AYRTON 12s. 6d. 

ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS. By J. Exron Youna, 
M. I. E. E. 10s. 6d., post free; abroad 11s. 

STUDENT'S GUIDE TO SUBMARINE CABLE TESTING. By Н.К. C. Fisums 
and J. C. Н. Darsy. бв. net, by post 6s. 3d., abroad ба. 6d. 

“THE ELECTRICIAN” 8 POCKET-BOOK. Edited by Г. C. 
RAPHAEL. 58. net. ; 

PRIMARY BATTERIES Their Theory, Construction and Use. By W. R. Coon. 


108. 6d. 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH: Edited b 
C, E. S, PHILLIPS, With an introduction on the h of Crookes Tube and 
Röntgen Ray werk, арда арок giving Practical Hints ” on the subject. 5s. 

ы LU 


THE POTENTIOMETER AND NCTS. By W.C.FisHuR. бе. 
MOTIVE POWER AND GEARING E. TREMLETT CARTER. 128. 64., post free, 
SUBMARINE CABLE LAYING AND AIRING. By Н. D. WiLkiwsox. 128. 6d. 


ELECTRICAL LABORATORY NOTES AND FORMS (Hlemen and 
Advanced). By Dr. J. A. FLEMING. In two styles. Particulars on а application 
ELECTROMAG IC THEORY. By Ошүкв Hzavisrpm. Vol I. 198. 64.3 


Vol. II., 128. 6d. Vol. III. in ration. 

TRAMWAY TRACTIVE EFFORT AND POWER DIAGRAM. By ARNOLD G. 
HANSARD, B.A. 4g. 6d., free in tube 5s.; mounted on linen, 6s- post free. 

ELECTRIC LAMPS AND C LIGHTING. By Prof. J A. Fra e. ба. 

MAGNETIC INDUCTION IN IRON AND OTHER METALS. By J. А. Ewina, 
M.A. New Edition. 10s. 6d. 

ELECTRIC MOTIVE POWER. By A. Т. SNELL. 108. 6d. 

THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical and 
Practical), By Dr. G. GORE, 108. 6d. | 

ELECTRO-CHEMISTRY. Ву Dr. G. GORE: 28. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. Е. KENNELLY and 

А А ILKINSON. 


. 6d. 
DRUM ARMATURES AND COMMUTATORS (Theory and Practice). By 
F. M. WEYMOUTH. 78. 64, 
ITS MANUFACTURE. By G. В. Ram, 7s. 0d. 
INEERING FO . Ву W. GIIrII. 


THE INCANDESCENT LAMP AND 
POCKET BOOK OF he ia t eit wii и 
and Н. M. Кпаоов. New Edition, Price 78. 6d. net, post free 78. 94.; abroad 
WIRELESS TELEGRAPHY: SIGNALLING Across SPACB WITHOUT rius pe 
ELECTRIO Waves. By Dr. O. J. Lopes. New Edition. 58. net. 
M EIE LAW OF ELECTRIC LIGHTING, ELECTRIO TRACTION, 
TE 8, TELEPHONES, &c., 1902. By A. C. CuRT1S-HAYWARD. 88. 64. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By F. JENI, 10s. 6d. 
MANUFACTURE OF ELECTRIC LIGHT CARBONS. А Praotioal Guide to the 
Establishment of а Carbon M 6d. 


STEAM ENGINE INDICATOR AND INDICA’ 
AM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Mdited by W. 
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SECONDARY BATTERIES: THEIR MANUFACTURE AND USE.—By E. J. 
Wan. Fully illustrated, The Author in this work will deal 
briefly with the Theory and fully with the Chemistry, Design, 
Construction and Manufacture of Secondary Batteries or Acoumu- 
lators READY IN NOVEMBER. 

HANDBOOK OF PRACTICAL TELEPHONY.—By Dam man and Е. O. 
RAPHAEL., In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY 
Vol, IL By Dr. J. A. Fund. Jn preparation, 

ELECTROMAGNETIO THEORY. Vol. Ш, By OTW HmavmipR Jn 


preparation. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS. By. F. С 
RAPHAEL 78. 6d. New Edition nearly ready. 

ELECTRICITY IN HORTICULTURE.—By Prof. S. Іжмзтабм, of Helsingfors, 
Illustrated. Jn preparation. 
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UNDERGROUND RAILWAYS IN LONDOR. 


In view of the answer given by Mr. Barrovs to a question 
in the House of Commons on Tuesday, it is apparent that the 
sanction of new routes for ‘ tube railways in London may 
be still further delayed if public opinion is not guided to an 
appreciation of the true position of the matter. As a result 
of the recent disagreement between Messrs. Morgan and 


the London United Tramways, the whole question of loco- 


motion in London has practically made no progress since 
the period prior to the appointment of the Joint Committee 
of the two Houses of Parliament in 1901. This combined 
scheme fulfilled adequately over the Hammersmith-City route 
one of the main principles laid down in the report of the Joint 
Committee—viz., the desirability of through routes (see The 
Electrician, Vol. XLVII., р. 558), but its rejection does not 
warrant the appointment of another Committee or Royal Com- 
mission to reconsider the whole question de noro, and the 
consequent postponement of further development of new lines 
of communication for another year. Whatever the advantages 
such an investigation might possess, undoubtedly it possesses 
the disadvantage of occasioning further delay, and we are 
pleased to see that Mr. Barroux's hesitation to appoint a 
Royal Commission is influenced by this consideration. At 
the time of the appointment of the Joint Committee in 1901 
complaint was made on all sides that all tube schemes for 
the session were suspended, and although, as we then empha- 
sised, the reference to the Committee was somewhat complex 
and disjointed, it is difficult to conceive that any other similar 
Committee or Royal Commission will be in any better position 
to deal with the matter or to do' more than lay down general 
propositions. | 


Criticising the London County Council's desire that a Com- 


mission should be appointed *' to report as to the desirability 
of establishing some authority to prepare and issue provisional 
orders for confirmation by Parliament authorising the con- 
struction of such underground railways as such authority may 
be satisfied will be for the public benefit," we are bound to 
confess that this appears to us even more reprehensible, 
although characteristic of the general policy of London's 
governing body. It is part of the County Council’s recom- 
mendations that no more lines should be sanctioned during 
the coming session, and the Council desires that all further 
schemes for tube railways should be considered by a new special 
tribunal possessing, it will be noted, precisely the same powers 
as are at present vested in Parliamentary Committees. It is 
perfectly obvious, however, as we stated in our last issue, that 
this proposal is merely a ruse on the part of the Council in 


order to gain time, so that it may bring forward such а scheme 


* 


"THE ELECTRICIAN, NOVEMBER 14, 1902. 


of its own, probably in connection with its tramways. Inci- 


dentally, the hope may be expressed that when the time comes |: 


for appointing Parliamentary Committees to consider the new 
underground railway schemes of next session, the Government 
will not see fit to appoint Lord RrRRLS ůD ALR as chairman 
of one of these Committees. He was, it is true, chairman of 
one of the Committees which considered the tube" Bills this 
year, but the partisan spirit of the recent utterances of the 
noble lord in favour of the proposals of the London County 
Council (of which he is a member) sufficiently indicate a 
decided bias in his views upon this important question. 
Whatever the individual opinion of many of the members of 
the Government may be as to the threatened predominance 
of the American millionaire in the ultimate ownership of lines 
of communication in London, the House, as expressed in Com- 


mittee, does not care where the money comes from for building | 


these lines, and, but for the promoters’ quarrel mentioned at 
the beginning of this article, no hint ав to the re-appoint- 
ment of another Joint Committee or a Royal Commission 
would have been heard. Had the through route from Palmers 
Green to the City and Hammersmith been sanctioned—as 
it no doubt would have been but for the internal “ split ” 
between the promoters—the recommendation of the Joint 
Committee of 1901 would have continued to be considered 
amply sufficient to guide future policy. The Oommittees of 
1902 were endowed with full powers to enforce all the recom- 
mendations made in 1901; and, as a matter of fact, the small 
mileage of new lines sanctioned this year is not so much due to 
the state of chaos to which the lines rejected might have reduced 
the problem, as has been asserted, as to a vigorous exercise 
of the powers granted to Committees to enforce the opinion of 
the Joint Committee. It seems hardly possible to lay down any 
fresh general principles in addition to those contained in this 
report of 1901 other than those which any Private Bill Com- 
mittee might, in its wisdom and knowledge of the particular 
cireumstances of the case, add for itself. Why, because one 
special scheme broke down of its own accord, and through no 
inherent defect in its organisation, engineering or route, this 
should be seized upon as an opportunity for the re-opening of all 
the questions which were understood to have been sufficiently 
analysed and reported upon in 1901, is beyond us. Practically, 
all the questions into which inquiry is now being solicited will 
be found to have been duly considered and applied where 
necessary by both Lord Winpsor’s and Lord RIBBLESDALE’S 
Committees this year, and in view of the success, both 
financially and from the engineering point of view, of all 
the underground electric railways at present working in 
London, the London County Council is foolish to cast 
doubts upon the utility of this particular means of travel. 
It endeavours to do this in a passage of the report of 
its Joint Committee, composed of members of its Parlia- 
mentary, Highways, Housing and Finance Committees, 
which asks whether deep level tube railways will afford the 
best results as against shallow tunnel tramways. One would 
have thought there was room for both in a congested city like 
London. At any rate, the Council evidently thought so in apply- 
ing for and securing powers to construct such a shallow tramway 
in opposition to the tube” railways which already exist. 
Altogether we fail to see that, assuming the Joint Com- 
mittee of 1901 failed to grapple efficiently with the problem, 
any other similar body is better able to do so. The con- 
ditions to-day are very much what they were 18 months ago, 
and there should be emphatic protest against the matter 
being shelved by its relegation to а Royal: Commission, or by 
any other action that might delay the sanctioning of the new 
lines of tube railway of which London is in urgent need. 


REVIEWS. E Я 
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(Copies of the underm tioned works can be had from The Electrician О ^ 

free, on receipt of published price. Add 5 per cent. for red or for foreign b ) 


Ignition Devices for Gas and Petrol Motors. Ру 8. К. Borron, 
(London : G. Pitman.) 1902. 2s. 6d. 

There is a feeling amongst motorists that a book on this 
subject is wanted, and Мт. 5. Bottone’s work does not alter 
that impression. The present book has 92 pages, the first 19 
of which give generalisations as to the engine and gearing of 
petro] cars. The middle part of the book describes the 
' dynamo-coil" made by S. Bottone & Sons. As. early as 
page 28 the author is “ driven to the conclusion that бой] i igni- 
tion in some form or other is best. for general purposes,” and 
it is certainly best for the purposes of the present work, whioh 
devotes pages 45 to 92 inolusive to the manufacture of aņ 
induction and Rhumkorf coil. 

Lord Rayleigh’s experimental results on the value of 
rapidity of break in the primary circuit and Mr. Duddell's 
considerations on the use of the condenser are as if they were 
not to Mr. Bottone. The troubles which occur with electric 
ignition are not dealt with as one would reasonably expect in 
а book of this kind. On the primary circuit of an ignition 
coil the voltage used is always low—generally 4 volts—and 
now that all popular experience of switches, wires, fuses and 
connections is derived from 100 or 200-volt circuits, motorists, 
unless they be also telegraph engineers, are apt to overlook 
the causes of failure inherent in low-voltage cireuits due to 
dirty binding posts, oxidised copper on terminals, or wires 
covered with*sulphates or sulphides. The motoriat’s enemies 
are dirt and ignorance-—not only his own ignorance, but 
that of the maker. “Flexible” tied in а knot to save binding 
screws were common on ignition appliances as late as 1901— 
e.g., the Minerva, Excelsior, or other bicycle motors. Even 
at present the absence of lock-nuts on electrical circuits is to 
be found on cars where every other ntt has a set-pin or a 
split-pin fixing. The absence of а quick break is а still more 
common fault with mechanically actuated tremblers. Again; . 
even the best of cars and motor cycles have an earth return 
circuit involving a hinged joint, which experience (as evidenced 
by the Rymer. Jones key and other telegraphic appliances) was 
long ago condemned as unreliable with low voltages such as 
4 volts. Flexibles sweated solid at the place where the terminal 
holds them are certain causes of breakdown. Electricians and 
motorists of experience know full well that fine copper, such 
as used in flexibles, becomes brittle where soldered, and breaks 
without warning if exposed to vibration. The cells are liable 
to run down unduly fast owing to excessive length of contact 
at each ignition, or owing to the driver's leaving the coil 
inadvertently running during stoppages, or, again, owing to 
abraided insulation or a bad wetting of the car. All of these 
troubles are likely, and some of them are certain, to visit and 
puzzle the ordinary motorist, Should or should not any of 
these matters be mentioned in a popular book on the ignition 
of petrol engines? Mr. Bottone seems to think not; at any 
rate, he is too much bent on telling the amateur how to make 
an induction coil to find any room for them. 

How to test a sparking plug under pressure, how to repair it, 
how to know when it has failed, what electrical spare parts to 
carry, how to mend a high-tension wire, how to wire cars under 
the numerous conditions of one, two, three or four cylinders, 
and under the numerous excellent systems at present in use, 
how to get on if a coil does fail—-none of these things has he 
room for. On the other hand, space has been found for 
statements of the following kind : — 

Up to the present most motors are fittéd with a horizontal engine. 

The circulating pump is usually of the single- acting plunger type. 

There should be an oil-hole in the exhaust valve stem. 

Anything that requires an engine speed of over 800 or at most 1,000 revs. 
per min. is to be shunned. 

А 8 B. P. engine should not consume more than 4 gallons of petrol i in N 
four-hour run of 80 miles. 

To those who know, such generalisations are ridiculous, bui 
they are useful to the reviewer of this book as showing the 
extent of Mr. Bottone's knowledge of motor cars. In con- 
clusion, if it is true that a book on ignition devices is wanted, 
it is also true that the book wanted is not the present one. 
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Handbook for the Use of Electricians in the Operation and 
Osre of Electrical Machinery and Apparatus of the U.S. 
Seacoast Defences. Ву С. L. ANDERSON, A. M., Capt. U.S. Artillery, 
(London: Crosby Lockwood & Son; New York: D. Van Nostrand 
Company.) 21s. net. 

This is а most excellent book, not only for the electricians 
of the United States seacoast defences, but for every man who 
has steam and electrical plant under his care. Theoretical 
‘considerations are not much in evidence, but practical points 
‚ате gone into in great detail, and machinery and instruments 
described very thoroughly. The author advises his readers to 
take care of their plant in a certain order: First, storage 
battery; second, steam boiler; third, generating set, and so 
on. This advice might very well be carefully considered by 
others than electricians in the United States navy. The 
storage battery is extremely important in the case of emer- 
gency, and yet it is frequently absolutely neglected ; its value 
is, of course, greatly enhanced in naval or coast defence work. 
The illustrations and diagrams are up-to-date and well 
executed, and all explanations are given concisely and clearly. 
The book is unsuitable for the trained engineer who has 
thoroughly mastered his subject, but for the student and 
artisan it will be found to contain information of a practical 
nature seldom obtained in a single text-book. 


Handbuch der Elektrotechnik. Vol. I.: Die Elektrophysik und die 
Theorie des Elektromagnetismus. Von Dr. C. HEINKE und Dr. Н. 
Expert. Part I.: Elektrophysik, 408 pp., 4to, 77 illustrations, 

(Leipzig: Hirzel.) 18s. bound. Г 

The task of writing & scientifio introduction to an electro 
technical handbook is a peculiarly thankless one. There is 
probably no branch of science which is less suitable for such 

a use, for electrical science is in the throes of a conflict 

between no less than four leading principles, these being the 

old fluid theories, the Faraday-Maxwell lines of force, the 
purely mathematical ether strain theory, and the electron 
theory. Each of these has some department of electrical 
science which it can claim as peculiarly its own, and though 
the electron theory seems destined to explain or supplant its 
rivals, the final struggle is only beginning, and the task of 
the writer who has to give the electrical engineer a clear and 
consistent view of theoretical principles is a very forbidding 
one. If to this difficulty is added the fact that the first 
theoretical) volume of this work is being written by two 
ifferent hands, and that the whole work is in the hands of по 

less than 19 collaborators, it may be confidently expected that 
we shall finally have more of a symposium than a guide. 
This, of course, does not exclude the possibility of each 
volume being a masterpiece in its own way. The present 
volume is certainly ав carefully worked out as it is handsomely 
got up. It consists of a short history of electricity, treated 
in many ways from a new point of view, a chapter on Auxili- 
ary Conceptions,” and another on “ Dielectric Phenomena." 
The second of these gives a most valuable and up-to-date 
account of the various attempts to formulate a consistent 
electrical theory. We do not quite see of what use this 
account will be to the electrical engineer, but there is no 
denying its intrinsic worth, and until a simple and complete 
theory is available, it will perhaps serve to explain the lack 
of one. ‘The treatment in the following chapter of frictional 
and induced electricity and the behaviour of dielectrics is 
excellent, combining as it does the latest experimental facts 
and theoretical points of view with a lucid style and practical 
interest. Of references to authorities there are very few, but 
references to a few standard works take their place, and these 
will suffice in most cases to put the student on the track of 
more complete information. 


| BOOKS RECEIVED. 

Copies of the undermentioned works can be had from The Electrician office post 

ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 
“ Gas and Petroleum Engines.” By Prof. William Robinson. 

2nd edition. (London: E. and Е. N. Spon.) 21s. 


* (las Works Directory and Statistics, 1902 3.” (London: Hazell 
Watson and Viney, Ltd.) 6s. net. 

* Electrical Dictionary : English, German, French." By Paul 
Blaschke. (Leipzig: S, Hirzel.) 6m. "M 
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THE DESIGN OF CONTINUOUS-CURRENT DYNAMOS.* 


BY HENRY A. MAVOR. 
(Chairman of the Glasgow Local Section.) 


Following up the Paper on this subject read by the present author 
at the International Engineering Congress, Glasgow, 1901, there are 
some points to which he proposes to give further elucidation. As 
in the case of the former Paper, it is not proposed to enunciate any 
new theories, or to discuss the bases of dynamo design. The present 
investigation has to do rather with the application to practical desi 
of the results of the calculations and experiments of others. The 
generally accepted constants and formulæ may be by this means 
subjected to such criticism as to lead to modification of generally 
accepted views, and therefore such an investigation is not without 
its uses, Referring back to the Congress Paper, the author there 
suggested that the essential part of the dynamo 1s the region occupied 
by the armature conductors in the magnetic field, and suggested the 
naine “active belt” for this region, which is bounded by the peri- 
pheral surface of the armature, the surface of the core at the bottom 
of the slots, and the ends of the core. He pointed out that an exami- 
nation of the dynamo in terms of the energy generated in this 
active belt shows that machines of widely varying size, output and 
speed, give a remarkably constant value in watts generated per cubic 
centimetre of active belt at unit velocity in unit field. 

In an interesting Paper read before the British Association in 
Belfast this year by Prof. Silvanus Тарарюв, the professor gives the 
results of calculations on а large number of machines considered 
from this point of view, and confirms the value given in the Congress 
Paper referred to. "This value it often exceeded, but the statement 
originally made that 5 ergs per second per cubic centimetre at unit 
velocity in unit field may be counted upon as a safe load is fully 
confirmed. "The application of this method of study to machines of 
smaller sizes has shown that this value must be subjected to consider- 
able modification, the reason being that in the er machines the 
losses in the armature are relatively more important than in the 
larger sizes. Оп machines of 24in. diameter and upwards it appears 
that the output may safely be given in watts per sevalation-- that is 
to say, that а given carcase will give an output directly, or nearly 
directly, proportional to the s of rotation of the armature. In 
modern designs of large machines it is not difficult to determine this 
to the commutating conditions und to the 
temperature of the armature. The design of the smaller machines, 
for which the market is very rapidly increasing, is not less worthy 
of close attention, and it would appear, judging from the machines 
now on the market,that this part of the subject has not yet received the 
attention which it deserves. A very interesting series of articles at pre- 
sent appearing in the journal Traction and Transmission, by Mr. Henry 
M. Hobart, is dealing somewhat fully with this subject, and should be 
read by all interested in dynamo design. In this connection it is 
interesting to note, as a forecast of the probable development in this 
country, that in America the year’s census of work, according to the 
American Electrical World, is 9,182 continuous-current machines of 
498,601 H P., giving an average of only 35kw. per machine for the 
year 1900. 

Confining, as before, our attention to the armature, the points 
requiring consideration in the design of the machine arise primarily 
from the commutating conditions, and from the limit of temperature 
rise imposed. The commutating conditions on small machines can 
be fairly safely dealt with on the lines indicated in the Congress 
Paper, and it will be found that this part of the question is much 
more easily solved than the other. The temperature rise in the 
armature is taken to be due to the following expenitures of energy on 
the material of the armature :— 


l. саш in the core. 

2. Eddy currents in the core. 

3. Hystereeis in the teeth. 

4. Eddy currents in the teeth. 
5. Eddy currents in the winding. 
6. C?R losses in the winding. 

"These are all losses which may be expressed in watts, to be deducted 
from the effective watts of the machine, "The subject of hysteresis 
and eddy currents has been discussed with great fulness in various 
treatises on etism and on dynamo design, and it is not proposed 
here to enter into any discussion on these subjects, but to assume 
relations between those losses and the induction, periodicity and 
weight. It is quite certain that the constants deduced from the study 
of these phenomena in the past must be subjected to some consider- 
able modification, and the storv is not yet told of all that takes plac 
in a piece of iron under changing etisation and in а copper con- 
ductor in а changing magnetic field, but the constants now in general 
use have proved sufficiently near the truth to warrant their being 
used for our present purpose, and we may, therefore, follow to а 
logical conclusion the assumptions involved in those constants, 


* Chairman’s inaugural address to the Glasgow Local Section of the 
Institution of Electrical Engineers, delivered on Tuesday. 
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reserving to ourselves the right to retrace our steps and amend our 
éonstants when they prove inconsistent with the results of experience. 
We are just as much warranted in doing this as we are in accepting the 
testa of tensile strength of steel and cast iron, and to all ap ce 
the electrical data are even more reliable than the physical data to 
which we have referred. It is customary to treat hysteresis and eddy 
currents in the core and hystereeis in the teeth as being proportjonal to 
the periodicity, or the rate of change of magnetisation in that core— 
that is to say, to the speed. Eddy currents in the teeth are usually 
taken to be proportional to the square of the speed. The eddy cur- 
rents in the winding are usually assumed to be negligible in machines 
in which the winding is embedded in slots and tunnels, and to. be 
also of comparatively small importance on smooth-cored machines 
where the conductors are well laminated. "These losses appear as 
heat, producing a rise of temperature in the armature. The cooling 
effect of the circulating air round the moving armature tends to 
dissipate the heat, and a point is found when the heat production in 
the armature is balanced by the radiation from it, and the tempe- 
rature becomes approximately constant. It is customary to vri 
this constant temperature at something between 70°F. and 90°F. 
above the temperature of the surrounding air. On small machines 
this is an exceedingly uncertain standard, because it is difficult to 
ascertain what ів the temperature of the armature. It is difficult 
even to ascertain what is the temperature of the surrounding air. 
There is a further difficulty that a very insignificant variation in the 
condition or distribution of the material in a small machine very 
materially modifies the temperature rise. As, however, no more 
satisfactory standard of comparison has been generally adopted, we 
shall aleo assume, for the purpose of the argument, that it is prac- 
ticable to forecast the age AnS rise of the machine, and to 
measure it when it occurs. For practical purposes, speaking gene- 
rally, there is no very great difficulty in doing so. e exceptions, 
which fre quently arise, are usually due to ascertainable abnormalities. 
Assuming for the present that the proper constants have been 

ascertained for determining each of the losses, we may symbolise 
them by— 

Ain = Hysteresis and eddies in the core in watts. 

А „n= Hysteresis in the teeth in watts. 

A 4? = Eddies in the teeth in watts. 
Å, = Watts lost in the winding. 


The radiation of heat from the armature is taken as proportional 
to the square root of the speed. The constants are determined for 
any given rise of temperature by experiment. The expression for 
the total lost watts radiated by the armature takes the form 


A, Vn, 


and the copper loss is ascertained by deducting the iron losses from 
the value A, Vn. 
Thus A. Nn- Am- Ay А үп? == Ау. 


That the text of the Paper be not unduly defaced by formules, they 
are relegated to an appendix which gives constants and formulæ:— (I) 
For the determination of core and tooth losses. (2) Radiation from 
the surface of the core. (3) The watts generated by the machine, ita 
output and efficiency. 

he total watts generated in the winding of & dynamo, or absorbed 
in the winding of & motor armature, are directly proportional to the 
equare root of the watts lost in the winding, the equare root of total 
cross-cectional area of the copper, the volume of the core, the induc- 
tion in the air space, and to the rate of revolution, and inversely pro- 
portional to the square root of the length of each turn of the winding. 


Wa Aq x VS, x DLB. 10 x n 
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See Appendix III. | 

This formula for total watts symbolises the fact that the total 
cutput of the armature varies as the square root of the loss in the 
winding and directly as the speed. Now, if the loss in the winding 
be relatively small, the output will, for practical purposes, vary 
directly with the speed. "This is the case in large machines In 
small armatures, on the other hand, the winding loss is relatively 
large, and it is worth while to look for the conditions which give 
maximum output. This can with a little labour be done for any 
machine by a simple graphic method. 

Plotting the values of y п, n and л>, multiplied by the relative 
constants to scale, we get a diagram (Fig. 1) for any armature giving 
the value of A,,,, th 


Thus 


па— 

Again plotting values of W and » we get а diagram of the form 
shown in Fig. 2. | 

The form of this curve is interesting. It shows that there is for 
every machine а maximum possible output for a given rise of 
temperature, and that this maximum is at a definite speed of rota- 
tion. "The poeition of this curve and of its maximum may be varied 
by several means. For low shred the total watts and the efficiency 
are greater with a deep slot and high inductions, For high speed the 


total watts and the efficiency are greater with a shallow slot and low 
inductions. | 

The ratio between the iron and the copper can be adjusted to suit 
the conditions of work to which the motor is likely to be subjected. 
If, for example, it has to run constantly with а varying load on out- 
side supply paid for by meter, it is evident that the iron losses should 
be kept low and the copper losses high, whereas if the machine is to 
run at full load it should be deeigned to give the output under the 
moet favourable conditions of combined iron and copper losses. 
Attention to this point results in a very considerable saving in cost 
of working. A reference to the formule» in the Appendix will show 
how the values of these losses have been determined. The losses in 
the core are seen to depend upon its weight, the core induction and 
the periodicity of magnetic reversal (see Appendix I.) It is con- 
venient to find expressions deriving the core induction from the 
induction in the air space, and this is contained in a formula given 
in Appendix 1. A high value of the induction keeps down the 
quantity of material in the active belt, the number of turns of wire 
required and the reactance voltage. On the other hand, the induc- 
tion in the air e is limited by the necessity for mechanical 
clearance and by the size of the carcase. The author has not gone 
into the investigation of the highest permissible value of the induc- 
tion in the air space. This maximum will be found to depend with 
any given form of magnet on the relation between the length of the 
path through the magnet and the space available for wire. 

It is now almost universal to demand a fixed brush position for all 
loads, and, therefore, it is of the highest importance that the values 
of the induction in the air space and teeth should be kept as high 
as practicable. 'The range of speed variation by shunt regulation 
depends on the reduction ofthe field strength, so that it is advan- 
tageous on this ground also to have the initial strength as high as 
possible. It will be seen that the value of the core loss is not 
susceptible of any very great variation, that a reduction in the quan- 
tity of material with consequent increase in the induction does not 
materially affect the loss in the core. We, therefore, turn to A,, and 

N | 


WATTS 


TOTAL WATTS 
Еа. 1. Fic. 2. 


А, 88 the quantities susceptible of the most effective change. A, 
and A,,, are seen to depend upon the weight of the teeth. Here 
again it is convenient to derive this weight directly from the slot 
depth, and a formula has been arranged and given in Appendix I. 
deriving the dimensions of tooth and slot from the slot depth, the 
induction in the air space and the maximum induction in the teeth. 
The factor which is susceptible of the most effective variation is the 
slot depth, and diagrams showing the effect of the variation of the 
slot depth take the form shown in Fig. 3, which is worked out for 
а 185) 188 of lOin. diameter. Тһе value of the induction in the 
teeth, though susceptible of considerable variation, cannot be reduced 
so as to materially affect the result, Considerations of commutation 
call for a high value of the tooth induction as well as of the induc- 
tion in the air space, во as to provide a “stiff” field and to throttle 
or minimise cross induction and consequent shifting of the diameter 
of commutation with change of load. e limit to the tooth induc- 
tion appears to be fixed by the risk of the leakage field into the alot, 
causing eddy currents in the conductor. The values of the induction 
in the air s which appear to be vere in current practice, and 
as indicated in the Paper by Prof. Silvanus Thompson already 
referred to, appear to be not very far from the value chosen in the 
Congress Paper —viz., about 6,000 to 8, 500 lines per centimetre. The 
value of the tooth induction commonly adopted is a maximum of 
20,000 to 22,000 lines per centimetre. 

Speaking generally, the changes which can be made have the 
following effect :— 

Increase of core induction, slot depth, air space induction, and tooth 
induction all have the ваше effect upon the output ourve of the 
machine as increase in speed, and increase in slot depth produces by 
far the most conspicuous change. The iron losses decreasing with 
decrease in slot depth, a point is reached when the slot becomes too 
shallow to hold the wire, and a limit is reached in this direction. If 
the wire be outside the slot the risk of eddy current loss must be 
taken into account. 

Turning now to the value А v n. The radiation factor is suscep- . 
tible of some variation. The demand for enclosed motors, which we 
may вау in passing does not seem to have any gocd theoretical justi- 
fication, but like so many de mands which have become common, and 
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Which have been accepted by the designers of machines without 
sufficient consideration or resistance to outside influence, appears to 
de entirely injurious. This requirement of enclosure of motor, 
which prevents circulation of air, and thus prevents the armature 
from getting rid of ita heat to the moving air, restricts the out- 
put of the machine quite unnecessarily. Under certain circum- 
stances it is necessary to protect the motor from moisture, but the 
most injurious kind of dust which can lodge on an armature is the 
dust from the commutator and brushes, A hard commutator 
and high quality of carbon brush make very little dust, but a certain 
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4,000 5,000 
Total Watts. 
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6,000 7,000 8, (co 9,000 


amount of wear on the carbon brush is unavoidable, and the carbon 
dust is а conductor, whereas most of the dust floating in the 
atmosphere consists of oxides, silicates and other non-conducting ' 
matter. Artificial methods of ventilating the motor shell are pos- 
sible, and in cases where the motor must be protected from damp 
may be found useful, but the best way of procuring a circulation of 
air is, where it is possible, to expose the motor freely to the atmo- 
phere. Venfilation of the cores of small machines is an expensive, 
and on very small machines an impracticable, expedient. | 
Turning now to the question of efficiency, this may be considered 
from the points of view of use of material and of converaion of 


energy. Taking the use of material first. If we insert, the value now 
given for W, the total watts of the machine, in the value of K (see 
Appendix III.), we get | 

К = ergs per second per cubic centimetre per second х 107, 


VAn QS, x 1075 
= — , 
ds x A/ L4 ш 


which brings out very clearly the importance of the cross sectional 
area of the copper on the machine, QS" is this factor. The energy 
per cubic centimetre of the active belt is proportional to the square 
root of this value, and inversely proportional to-the square root of 
the length of each turn and to the depth of the slot. The author 
has for some time been using the method of consideration first pub- 
lis hed, во far as he is aware, by Mr, Henry M. Hobart in his Paper 
in Traction and Transmission in October, 1909, in which he lays 


great stress upon the шоңа of а high value for the cross sec- 
tional area of copper in the active belt (QS,). While admitting to 
the full the truth of Mr. Hobart's remarks on this point, it must not 
be forgotten that the insulation of armature conductors has to be 
considered as а question of mechanical clearance and protection as 
well as of specific insulation, so that it is conceivable that a high 
value of Q would result in greater risk of breakdown from the arma- 
ture conductors coming into contact with one another in handling. 
This is a point which can only be settled by experience, and the 
arguments used in favour of multiple coverings on cables apply with 
still greater force to armatures—i.¢, that a covering in many layers 
of a lower specific insulation is better than a covering of one layer 
of higher specific insulation. This accounts for the practice of cover- 
ing armature conductors with several layers of tape, and, in addition, 
insulating the elot itself by means of paper, or binding paper to the 
conductors themselves. The use of a comparatively thick layer of 
paper is much more effective and safer than of a thinner layer of 
mica, which, though of a much higher insulating property is much 
more liable to mechanical 
The efficiency of conversion of energy is the ratio between 


Total watts generated less watts lost in machine Ж-А _ 
Total watts generated plus watts lost in iron WTA, In Ann 


- Here, again, the inpr of keeping down the iron loss is clearly 
brought out, and the following diagrams show the great importance 
of this factor in a small machine: — Fig. 3 is to summarise the argu- 
ment of this Paper. It contains five curves, and has reference to a 
machine the carcase of which is shown in longitudinal and in cross 
section in Figs. 4 and 5. Curve 1, Fig. 3, represents the total watts 
generated in the armature, which is 25 40m. in diameter, 10°16cm. 
long, with a slot depth of about 2°38cm., and was run at a speed of 
1,000 revs. per min., giving &n output of 4,600 watta, with a tempera- 
ture rise of about 70°F. above the temperature of the surrounding air. 
Curve No. 2, Fig. 3, represents the total watts generated by а similar 
armature with a slot 16cm. deep, which was run at the same speed 
and gave approximately the same output. Curves 1а and 2a repre- 


sent the calculated outputs of two armatures respectively, with the 
same windings as 1 and 2, but with no slots—i.e, smooth cores with 


different depths of winding. Curve No. 3 is the approximate re 
of all possible curves of output for this carcase. This curve may 
slightly varied by variation in the inductions, but within practical 
limits it is not subject to much variation, and shows the maximum 
output obtainable from the carcase at all speeds. The magnet wind- 
ing and air epace induction is the same in all the cases. 

А study of this diagram will throw considerable light on the pro- 
blem of estimating the possible output from any carcase, and also 
upon the po effect of speed of rotation on the output of any 

lven machine carcase. It will be evident that as the iron losses 
ecome less important, as they do in the larger sizes, the envelope 
will tend to become fuller in form, and as the speed of the larger 
sizes of machines is limited by the strength of the material, the rate 
of rotation is reduced, the upper part of the curve becomes of less 
importance, and the lower of the curve approaches more and 
more nearly to the straight line, which is consistent with the experi- 
ence that on the larger sizes the watts generated are nearly directly 
proportional to the speed of rotation. 
Symbols used in Appendix. 
a= Induction in air space in C.G.S. lines per centimetre. 
c = Induction in core lines per square centimetre. 

В, = Induction in teeth in C.G.S. lines per centimetre. 

c =Total current in amperes. 

E =Total E. M. F. of armature in volts. 

G = Sections in commutator. 

d = Diameter of core measured to the middle of the active belt in centi- 

metres. 

di = Internal diameter of core discs in centimetres. 

d, = Diameter of core to bottom of teeth in centimetres. 

D = Diameter of core overall in centimetres. | 

L Length of core in centimetres. 

m = Armature turns per section of commutator. 

п =Revolutions per second. 

p = Paths through armature. 

Р = Number of poles in the machine. 

Q = Copper area in alot 
Area of slot 
S Depth of slot in centimetres. 

S, = Area in centimetres of 1 slot x number of slots. 

Pole surface x Р 


то. ` 


. iron in core 
z Ratio of — are 24 
У ыы total cubic content of core 


APPENDIX I, 
Fermulæ and constants fur determining соге and tooth losses :— 
Hysteresis and Eddies in the Core. 
An- weight of соге discs x В,!°® x periodicity x 3°25 x 10-9 in pounds, 


, Weight of core discs = 0:0168у (a, 2d12)L. 
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Weight of 1 cubic centimetre of iron = 0'01681b. 
B= ByerDL 
Py(d - di) 
Periodicity = e 
Hysteresis in Teeth. 
A, n == weight of teeth x BM x periodicity x 1°85 x 10-°. 


Eddies in Teeth. 
Alun = weight of teeth x B;?x (2) x $84 x 10-12, 
Weight of teeth is derived from— 
D QD-283& _ 
Belt volume (g) *( 5 ) = 7S(D -8). 
Width of tooth at bottom = Br ОВ, 
Byz Bry 
| р -2s Bap 
Width of alot * a By y 
Volume of slota=SvL = Las(D — 28 — y 
B,y 
BaD 


— 


volume of teeth = т - 8)- (D - 28-3), )=Lwa(8+ Es) 


B,D 
Weight of teeth =0-0168yLn(8+ B.). 


APPENDIX II. 


Theee constants are believed to be reasonably accurate, but they have 
to be carefully checked by actual resulta for various types of carcase. 

Formule and constants for determining radiation from the surface of 
the core only for a rise of 70°F. above an atmospheric temperature of 70°F. 


Partially enclosed armatures, without ventilating spaces : | 
Av In watts radiated from core surface = DL x 00073x A/D. 


Open machines, armatures, with ventilating spaces : 
Av In тр1, х 00152 x „/трп. 

Open machines, armatures, without ventilating spaces: 
Av /n- YDL x 001 x Vun. 

Totally enclosed machines : 
Av In xDL x0:0073 х 4/xDn for 90° rise. 


Formule and constants for determining radiation from the whole surface 
of core and ens winding for a rise of 70°F. above an atmospheric tem- 
of 70°F. 
Partially enclosed armatures without ventilating spaces : 


Av Jn=7D(L +3) x 000565 Ar Dn. 
Open machines, armatures, with ventilating spaces : 
Av A/n- »D(L + =) x 001 Ibn. 
Open machines, armatures, without ventilating spaces : 
Av n vD(L + 2) x 0008 D.. 
Totally enclosed machines : і 


Av /п=+ї( 1+ 2) х 000565 Jr Dn, for 90° rise. 


APPENDIX III. 
Formule and constants for determining winding data: 
4D Ti 


=p 1 4 pP 
Length of one turn complete 2 L + N 


Copper area 4, 98, 
Slot area Q, area of each conductor = 21G 


Specific resistance of copper at 150°Е. taken at 0'2 x 10-5, 
: QS, D744 
Weight of copper on armature = 8221. * )o-0194, 


Р 
D744, 2nG 


"Аш = жаба lost in winding = (2) (21+ P Jos, х02х10-°хт0, 


Length of end winding 


Resistance of one turn х0'2 х 10-5, 


* Where the опы is calculated from the radiation from соге only, 


substitute 2L P in value of Ai for watts lost in slot winding only. 


and 
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ЕС= T x DL B. x 10-8x 2x n. 
Au * s, x TDLB x 10 ow 
.. p744 9 
V 
m JA gux Ir x 10-5 


K = = Y, Ы 
т01з x rdn x Bat wdsx A ap 108 


EC= 


ELECTRIC TRAMWAYS.* 


BY C. HOPKINSON, B. HOPKINSON AND E. TALBOT. 


The authors stated that when, about the year 1897, electric tram- 
ways had begun to be constructed in Great Britain on a at scale, 
there had already been many thousand miles in operation in America, 
and a vast amount of American experience had been available in 
connection with this branch of engineering. Consequently, British 
tramways had been constructed largely according to American 
methods, and showed a good deal of the uniformity characteristic of 
American practice. The authors’ experience had been pune prin- 
cipally in the construction of the tramway systems of Leeds and 

ewcastle-on-Tyne, and the Paper discussed a number of important 
points in tramway practice, which were illustrated by reference to 
these two systems of tramways. The Paper was divided into four 
sections, viz.—(1) Generation of power ; (2) transmission of power to 
the cars ; (3) rolling stock ; and (4) earth returns. 

The nature of the load on a tramway generating station was dis- 
cussed, and it was shown from actual records to what extent increasing 
the number of cars resulted in making the load more uniform. With 
70 cars or more, the load was so nearly constant that the steam con- 
sumption per unit was substantially the same as though it were 
constant and equal to the mean. Hence, in a station of this size, 
equalisation of the load by means of a storage battery was of no use 
as regarded economy, though in a small station it might be of great 
value. A storage battery equal to replacing one-third of the gene- 
rating plant for half ап hour, should, however, be installed in a 
continuous-current power station for the pune of replacing a 
generating unit in case of breakdown, and for running cars at 
night. e effect of short-circuits on the generator was con- 
sidered ; in the worst case there might be a force equal to 
three or mcre times the normal force applied at the periphery 
of the armature for a period of th of a second, that being the 
time which a circuit-breaker took to open. This necessitated 
a very strong connection between armature and flywheel. Another 
effect of the opening of the circuit-breaker was the sudden diminu- 
tion of the load on the engine to nothing, which necessitated special 


arrangements for preventing the engine from running away. This. 
required either very quick governing or a heavy flywheel. Except 
for short circuite, an ordinary governor and an ordinary fly-wheel 


were sufficient. Tachograph-records showing the riee of speed on 
one of the Newcastle engines when the load was thrown off were dis- 
cuesed. The question of over-compounding dynamos was considered; 
апа dynamos wound for constant potential were recommended. 

The simplest method of transmitting the power to the cars 
was to make the trolley-wire into an electrically continuous net- 
work and to feed the current into it at various points In 
раси however, it was found necessary to divide the trolley- 
ine into sections insulated from each other, each section being 
fed at one point. The points of division in the centre of a city 
were determined by considerations of safety ; in the outer districts, 


questions of economy and the necessity of keeping the variations. 


of line-potential within limits might come in. The principles 
were illustrated by reference to Newcastle-on-Tyne. "There was no 
objection to the line potential occasionally dropping 100 volts below 


normal; and this led to the result that a 23-minute service of cars. 


could be worked up to а distance of 2 miles from a feeding point. 
The most economical size of cable was next considered ; the mean 
current-density should rarely exceed 300 amperes to the square inch. 


This entailed а mean drop of potential of about 13 volts per mile of 


feeder, and feeders could be carried to a distance of 1 or 14 miles 
without boosting. The loss in the trolley-wire in supplying 10 cars 
on 1 mile of double track from one end was between 2 and 4 per 
cent. of the power given to the cars The conclusion was that on 
the outer sections the line might be divided into sections 2 miles. 
long. In many cases excessive traffic on a particular route had to 
be dealt with on a few days of the year, the traffic being small on 
other days, This was illustrated by reference to a case in Leeds, 
where 50 cars had to be supplied with current on 20 days in 
the year at an dg distance of 33 miles from the generating 
station. The method by which this was done with continuous 
current and boosters was discussed, and was compared with and found 


— * Abstract of a Paper read before the Institution of Civil Engineers on 
Tu : 


› 
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pn to three-phase high-tension transmission and conversion. 


e Leeds tramway system was as extensive a system as could be | discovered by Messrs. Ayrton and Perry. 


economically served by a single continuous-current generating station 
placed in the centre of the system. 

The most important requirements in а motor car for use in city 
tramway systems were that it should be capable of rapid and well- 
sustained acceleration, and that it should be able to go quickly 
uphill, These requirements could be fulfilled only ds motors 
capable of travelling on the level of speeds far above what was 
allowable in practice. Curves were given showing the acceleration 
of the car from rest with various motors and under various conditions. 
A mean acceleration of 3ft. per second per second up to а speed of 
10ft. per second could be obtained with motors of a type found to be 
satiefactory in Leeds and Newcastle. The effect of bad driving on 
starting was considered. 

There was much difference of opinion on the subject of earth 
returns, In Great Britain the Board of Trade restriction of the rail- 
drop to 7 volts had made the cases of electrolysis by return currents 
very rare, but it could not yet be said that absolute safety was secured 
for metallic pipes in the neighbourhood of tramway tracks. The 
resistance of the rails and bonds used in tramway practice as 
determined in experiments by the authors was given. Ia а new 
fished and bonded joint а good deal of current went through the 
fish-plates and sole-plates. The Falk cast-welded joint was described, 
and also the Thermit "-welded joint. It was inadvisable to use such 
joints on sharp curves or on crossing a bridge with steep approaches 
on account of the effect of expansion and contraction. On straight 
track, however, the lateral support to the rails prevented variations 
of temperature from doing damage. Experimente were described 
from which it appeared that from one-sixth to one-fourth of the 
current in the rails was diverted into the earth. A service of about 
10 cars per double mile could be worked over a dietance of 2 miles, 
the feeding-point being at one end, without the 7-volt limit being 
exceeded. The system of return feeders in Newcastle and Leeds 
was described. Where the Board of Trade limit was exceeded, if all 
the current were taken out of the rails close to the power station, the 
extension of the return fecder to poínts about 4 mile distant from the 
power station would produce a very marked reduction in the rail- 
гор, owing to the fact that the great concentration of current which 
took place in the centre of the city with converging routes was 
thereby avoided. This was the system now adopted in Newcastle-on- 
Tyne, but provision bad been made on the switchboard whereby 
the cars could be divided into two groups, each group being run by 
its own generator. The first comprised all the cars outside a radius 
of 3 miles, and a second all within that radius. In Leeds the greater 
part of the current would be taken out of the rails close to the 
power station, but a portion sufficient to bring the drop of potential 
in the rails within the legallimit would be sucked back through & 
number of return feedeis about 1 mile long. Exceptional traffics at 
particular points were dealt with by special boosters and return 
feeders, The authors’ experimentsshowed that acurrent of 300amperes 
in the rails between two points, 2 miles apart, implied a potential of 
about 5volts between those twopoints. The potential was proportional 
to the current within 1 per cent., which showed that the conduction 
of the leakage current through the earth was metallic in its nature 
and not electrolytic to any considerable extent. Examination of the 
current in the rails and of the potential at various points of the 
tramway system with a constant current of 300 amperes passing 
had shown that only a very small vortion of the current got into 
the gas pipes. This result was discuesed, and was shown to be 
not surprising. The possibility of electrolysis with such currents 
as did get into the pipes was considered. Unless there were strata 
of such small extent and high conductivity compared with the 
average, and so placed as to cause a concentration of the current 
into the pipe to а density of a thousand times the mean current- 
density or more, no corrosion of the pipe would take place, and 
the 7-volt limit might be exceeded many times without damage 
to the pipe. On the other hand, if such strata were present, 
electrolysis (with damage to the pipe) was quite possible even 
though the 7-volt limit was not exceeded. 


ELECTRIC VISION AT A DISTANCE.* 
BY J. H. COBLYN, 


The problem of the electric transmission of an image to a distance 
is based upon the variation of electric resistance experienced by a 
selenium cell inserted in the circuit. The variable current во pro- 
duced, which depends upon the brightness of the point explored at 
the instant under consideration, must be transformed at the receiving 
station into the variations of intensity of a luminous source. The 
author proposes to leave the brightness of the source constant, in 
contradistinction to the gas telephone of M. Lazare Weiller, which 
acts direct upon the flame ; the current transmitted stops more or 


* From the Comptes Rendus, October 27, 1902. 


less the beam emitted by this source, in accordance with the principle 
For this it suffices to use 
the soft iron oscillograph of M. Blondel and to let the movable piece 
consist of a hollow tube oscillating in the field. 

It remains to “explore” the image, and the manner in which 
this is done forms the subject of the present note. Referring to the 
theory of M. Lazare Weiller, who explores the image by means of 

el bands, it must be pointed out that the original image must 
be described in a uniform manner, and that no point must be 
described several times in a tenth of a second, in order to transmit 
every point with its proper brightness. 

То obtainthisresult we employ the followingsystem :—A diaphragm 
with а very small hole is placed at the principal common focus of 
two converging lenses One of these lenses 18 placed in front of the 
image. Thue, thoee luminous rays of the system are isolated which 
come from the image in a direction parallel to the general axis of the 

stem. 
he other lens is in front of a hollow cylinder pierced with helical 
slits and turning in а direction perpendicular to the optical axis of 
the aystem with a velocity of five turns per second. 

Matters are so arranged that the diaphragm and the slits of the 
cylinder only allow a single ray of a point of the image to pass, that 
ray being normal to the axis of the system. If the rotation is con- 
stant, the point explored is displaced along a series of horizontal 
bands with a uniform motion. 

Furthermore, on replacing the diaphragm by the mirror of a 
tuning-fork vibrating vertically, the series of horizontal lines is 
changed by optical composition into a system of sinusoidal curves 
which, by means of a special device, form a kind of rectangular net- 
work. This exploration is the most rational, for it decomposes the 
i into a series of patches having all the same area. : 

. The detailed description of the proposed apparatus will be given 
eventually in the Eclairage Electrique. 


CORRESPONDENCE. 


: ——G 
SINGLE-PHASE RAILWAY SYSTEMS. 
TO THE EDITOR OF THE ELEOCTBICIAN. 


бв: In the leading article on “ Single-Phase Railway 
Systems," which appears in your issue of the 31st ult., there 
is the following :— : 


There is no doubt that with the converter system a tram can be moved . 
from rest at a slow speed, as, for instance, in shunting, with a smaller cur- 
rent than in the ordinary method, but if the train is accelerated at the 
same rate up to the same speed in both casea, the maximum current in 
the motor must be the same if the weights are the same, and since the 
converter-equip train weighs more than the other it will take not a 
smaller but a larger maximum current to start. The usefulness of the 


“converter system thus appears to be confined to railways where the varia- 


tions of load due to grades is excessive, and where the traffic consists of 
heavy trains that would in any case have to be hauled by locomotives. © 

Earlier in the article you explain that the converter system 
to which you allude is that frequently referred to as the 
ч Ward-Leonard” system. We are acting as Mr. Waed- 
Leonard’s agents in this country, and, therefore, take leave 
to point out to you that the writer of the article in question 
appears to рате overlooked the fact that although the maximum 
current required by the motors in starting the train might be 
greater with the ** Ward-Leonard” system, yet that current 
is required at a low voltage. It is one of the objects of the 
** Ward-Leonard ” system to avoid drawing the large current, 
required for starting and accelerating, direct from the line. 
As is well known, the converter is used to take from the line 
a small current at high voltage and deliver to the motors a 
large current at a low voltage, varying according to the speed 
of the motors. We venture to suggest that this system, instead 
of not being suited for the case stated—viz., for trains where 
frequent starting is required combined with high acceleration, 
is, on the contrary, peculiarly suited for such purpose. 

With regard to the extra weight of the motor generator to 
which you also refer in your article, we believe that it has been 
recently admitted by both Mr. Huber and Mr. C. E. L. Brown 
that this can be considerably reduced by the use of higher 
speeds ; and, further, we would point out that there is a con- 
siderable saving in the weight of the controlling apparatus as 
compared with other systems, inasmuch as in the case of the - 
“ Ward-Leonard ” system it is confined to the mere regulating 
of the field of the generator.— Yours, &o., 


Westminster, S. W., Nov. 8. GiiPxt/ AND LANGE, 
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TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Through the single-phase motors in use on the Wash- 
ington, Baltimore and Annapolis Railway, attention has once 
more been drawn to the possibility of employing a repulsion 
type of alternating-current motor for traction and other 
purposes, where good starting torque is.an essential. 

During the past three years, with Prof. Ayrton’s permission, 
I have had an investigation carried out by Messrs. Faussett 
and Ablett on the properties of these motors, aud feel that state- 
ments made in the leading article of your issue of Oct. 31 and 
also in the account of Mr. Lamme’s Paper call for some com- 
ment. In the first place that motor described ia the leading 
article аз ‘‘ the repulsion motor, 
current motor with laminated magnetic circuit," ів really only 
one type of the repulsion motor, and, as far as we have been 
able to ascertain, one of the worst types, very inefficient, and 
troubled with vicious sparking. The latter fault is, of course, 
met with in most forms to a larger or smaller extent, but we 
have entirely overcome it with the help of special yet simple 
construction. The efficiency of the machine, too, we find 
may be cunsiderably improved by means of special windings. 

Again, in the article referred to the question of the '' pos- 
sibility of developing this motor on a scale necessary for traction 

purposes with a good efficiency and power factor " is raised. 
Now, Mr. Ablett has found recently that the starting torque 
is entirely а question of design—that is to say, that the motor 
may be arranged to start under full load almost equally well 
with small currents and low power-factor, or with large currents 
and high power-factor; but in no case need there be large 
currents and low power-factor as in the single-phase induction 
motor. . 

With regard to Mr. Lamme’s objection to the repulsion 
motor, on the ground that it is difficult to reverse the direction 
of rotation, our experience is that the reversal of the repulsion 
motor can be easily effected ; and, if the movement necessary 
to eause this is performed while running, the motor immedi- 
ately begins to act ав а powerful electric brake. 

The repulsion motor has the advantage over the alternate- 
current series motor in that the motor and commutator are 
jn no way connected with the transmission line or stator 
windings, so that there may be a low pressure on the commu- 
tator, while the pressure of the line or stator is very high.— 
Yours, &c., WILLIAM Cramp. 


Central Technical College, Nov. 4. 


THE MARYLEBONE ARBITRATION. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: My attention has been called to two paragraphs which 
appeared in your issue of October 81st as part of your report of 
the evidence given at the arbitration between the Metropolitan 
Electric Supply Co. and the St. Marylebone Borough Council. 

Daring the examination of Mr. Todd in respect of the heater- 
detartarisers which I provided to his orders for the company's 
stations at Sardinia-street, Manchester-square and Amberley- 
road, the Umpire is reported to bave asked Mr. Todd why the 
heater. detartarisers, which he had stated to have given remark- 
ably good results at Sardinia-atreet, had not been applied at 
Rathbone-place. To this Mr. Todd is reported to have replied 
as follows :— 

At Sardinia-street and Manchester-equare we work nothing but tur- 
bines, at Rathbone-place we have Willans engines, and the vil that goes into 
the steam of the Willans engine would, of necessity, have to mix with the 

ed water. In order not to run any riak of getting oil into our boilers I 
did not think it advisable to put the heater · detartarisers at Rathbone-place. 

The Umpire then asked, “Is there any similar reason for 
not using them at Willesden,” to which Mr. Todd replied, 
" At Willesden we run condensing, and they are applicable 
only to a non-condensing station.” As these replies, if allowed 
to pass without comment on my part, might be prejudicial to 
my business, I am sure that you will be so good as to give 
publicity to the following :— 

There is no danger of oil passing from my heater-detar- 
tarisers to the boilers when the feed water which passes 
through them is heated and softened by means of exhaust 
steam from Willans engines, or any other form of recipro- 
cating engines. This is fully proved by the fact that large 


simply а continuous- · 


numbers of my heater-detartarisers are in use with Willans 
engines, and with various other types of high-speed and low- 
speed reciprocating engines, and in no case has grease been 
found to have been conveyed to the boilers; and I may add 
that I have never known а boiler insurance company to raise 
the slightest objection to the employment of my heater- 
detartarisers under such conditions. 

With respect to Mr. Todd’s remark that my machines are 
applicable only to а non-condensing station, I can only say 
that I am sorry that he should have formed such an opinion, 
which is against the evidence of facts, inasmuch as my heater- 
detartarisers are in successful use, and have been so fora 
number of years, in condensing stations. I could mention 
five large condensing stations in the immediate vicinity of 
London in which my heater-detartarisers are in successful use. 
In one of these instances, where slow-speed horizontal engines 
are employed, the water from the surface condensers is pumped 


into a tank, whence it passes direct to my detartariser, and 


although no outside means are taken to separate the oil from 
the exhaust steam or water of condensation, the oil does not 
pass through my detartariser, the water from which is per- 
fectly limpid, and no trace of oil has been found in the boilers 
after nearly two years’ running.—Yours, &oc., 

London, Nov. 10. Ұплллм Вову. 


THE INCORPORATION OF UNIVERSITY COLLEGE, 
LONDON, IN THE UNIVERSITY OF LONDON. 


TO THE EDITOR OF THE ELECTRICIAN. 


Вів: The policy of the incorporation of University College 
in the University of London has met with general approval 
аз an important step in the direction of establiehing in London 
а real teaching university which shall have its own professors, 
laboratories, buildings and equipment. For the purposes of 
incorporation a sum of £92,000 has already been subscribed. 
A further sum of £108,000 still remains to be raised in order 
io place the medical school of University College school on а 
proper footing, and to transfer University College School to. a 
more suitable quarter of London, and thus to satisfy ihe 
demand that exists in the suburbs of London for secondary 
education of the first grade. This sum of £108,000 includes 
the estimated cost of a new site for the school of advanced 
medical studies, which itis found desirable to provide in order 


to avoid encroaching on the ground it is proposed to place at 


the disposal of the University for the further extension of 
university buildings. | B 
The University and the College are both equally interested 

in speedily obtaining the money that is still required, and in 
view of the important issues involved 16 cannot be considered 
that the total sum asked for is à large one. We appeal with 
confidence to those who are aware of the needs of London in 
respect of university education, to assist in carrying out the 
proposed incorporation. Subscriptions should be sent ad- 
dressed to Sir Richard Farrant (University College, London, 
Gower-street, W.C.), who will be glad to supply any infor- 
mation desired.— Yours, &c., 

Reay, President of the College. 

Brassgy, Chairman of the Appeal Committee. 

RicHarD Farrant, Treasurer of the College. 


Univereity College, London, Nov. 7. 


RELAY WATTMETERS. 


An Italian manufacturer of electrical instruments, Signor Olivetti 
of Ivrea, has just introduced some new recording instruments which 
possess several: new features, among these instruments being a watt- 
meter designed by Signor Arcioni, which is said to be a very accurate 
recording instrument. The principle on which the instrument is 
based is the same as that which controls the working of a torsion 
electro dynamometer. 

The following is a description of the principal features relating to 
the construction of a combined indicating and recording wattmeter 
which may be used on a three-phase alternating-current circuit :— 

Fig. 1 gives a general idea of the construction of the apparatus, 
and Fig. 2 shows the diagram of connections. In Fig. 2 the high- 
resistance coils 1 and 2 are connected across the mains by means cf 
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two flexible connections, 6 and 7, through two non-inductive high 
resistances, 10 and 11, whose temperature co-fficient is ко nil. 
The two coils 1 and 2 are of insulated wire held together rigidly by 
а frame, 3, this latter being supported by a vertical spindle, 4, which, 
with the coils 1 and 2, is capable of being deflected a very short 
range. The spindle is pivoted on two supports, 5, 51. Coils 8 and 9 
are the series coils, connected as shown in Fig. 2. 


Fic. 1.—SHOWING GENERAL VIEW OF CONSTRUCTION OF WATTMETER. 


The spindle 4 and the equipment as described above, are deflected 
by means of a spring, 13, connected tojone of its extremities by 
means of a rigid pin, 14, and the other end of the spring being 
fastened to a small shaft, 15. The shaft on which the spring is 
fixed carries a toothed wheel which can be made to rotate by means 


Fic. 2.—SHowina DiacRam OF CONNECTIONS, 


of a worm wheel, 17, driven by a small electric, motor, 18. A third 

shaft, 19, co-axial with the former ones and connected to the spindle 
4 by а spring, 20, and the small arm 21, carries a rigid pin, 22, fitted 

with a thin silver ribbon, which can oscillate between two fixed 
points, 23 and 24, also of silver. The worm wheel, 17, is connected 
to a second toothed wheel, 25, which by means of another wheel, 26, 
operates a rack 27, as shown on Fig. 1. This rack carries a pointer, 
28, which gives readings on a divided scale, 29. To the pointer 
structure is fixed a pen, 30, which records the readings on a divided 


strip of paper revolving ona drum, 31, operated by a clock-work 

stem, 32. In non-recording indicating wattmeters the wheel 26, 
the rack 27, the drum 31 and the clock-work 32 are omittéd, and 
the pointer is fixed direct to the wheel 25, the range of rotation being 
within 300deg. 

By means of a flexible conductor, 33 (Fig. 2), the spindle 22 is 
electrically connected to one brusb, 18,, of the small motor, while 
the other brush, 18,, is connected by means of the conductor 34 to an 
intermediate point of connection of the two resistances 35 and 36, 
which are connected in series with the series field-winding of the 
motor and in a parallel with the line (if neceesary, through a small 
transformer, 39). The contact point 23 is connected by means of a 
conductor, 37, with one end of the resistance 35 and the point 24 by 
means of a conductor, 38, with the other extremity of the resistance 
36. The two resistances 35 and 36 are connected in such a manner 
that, at their extreme ends, the current has a different polarity in 
respect to the point of union, and, accordingly, if the spindle 22 
comes in contact with the point 23 or 24, the direction of the current 
in the armature is varied. The motor is so constructed that, by 
reversing the current in the armature, the rotation of the latter is 
reversed, and, therefore, by means of a screw wheel, 17, and a gear 
wheel, 16, the spring 13 becomes tightened or loosened according to 
the direction of rotation of the motor. When the spindle 22 is in 
an intermediate position no current passes through the armature, 
and the motor is thus at rest. 


Fic. 3.— WATTMETER WITH COVER OFF. 


For the sake of illustration, let it be supposed that the 
instrument is connected to a circuit in which current is flowing. 
The windings 1-8 and 2-9 act on one another so as to deflect 
the moreg frame in one direction with a torque proportionate 
to the total energy of the three-phase circuit. is deflection, 
which covers a very small angle, 18 transmitted by means of the 
shaft 4 and of the spindle 21 to the spindle 22, which then 
comes into contact with one or other of the contact pins 23 and 
24. Suppose that it comes into contact with 23 : as soon as 
this takes place the motor starts, and by means of the screw 
wheel 17 the motion is transmitted to the gear wheel 16, and, 
consequently, to the extremity of the spring 13. The equipment 16 
will then have rotated within a limit proportional to the energy of 
the circuit, and the rack 27 will have moved on for a distance also 
proportional to the energy. If the action between the coils is reduced, 
the motor will reverse, so as to cause equilibrium again. Owing to the 
coefficient of elasticity of the spring being constant, the divisions 
on the scale are absolutely uniform. A Faraday disc, 40, makes the 
instrument aperiodic in its action, and also regulates the speed of 
the motor. 


* 
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The instrument is absolutely free from iron, and is not influenced | to sidings on the electric road at a flat rate of $5 per car, 
‘by the shape of the curve or the frequency. The energy required | and piece freight is transported on a one-rate plan between any 
- for the operation of the instrument is, we are informed, on an average | two points on the road for 5 cents per hundred pounds, no 
as follows :—Energy consumed in the series coils, 18 watts; energy | package being handled for less than 10 centa. A freight motor car 
consumed in the shunt coils for every 100 volte, 2:5 watts; energy | with a crew of two men carries package freight and hauls from one 
consumed by the motor, 30 to 40 watts. to four steam-road freight cars. There are six freight sidings along 
The minimum current taken by the shunt coils can be reduced to | the road, not including the company's yards. Live-stock shipmenta 
0:08 ampere, this admitting of inserting these coils directly with the | arean important part of the business. In summer refrigerator cars 
addition of non-inductive resistances, on to high-potential circuits | are run twice a week over the Chicago and North-Western Railway 
without the necessity of using an intermediate transformer, which | for the benefit of creameries situated on the electric road, and last 
tends to impair the аш of the apparatus. The paper used in the | winter 3,000 tons of ice.were hauled from Lake Geneva for local 
ә 


recording instrument has а iib of approximately 120ft., and is 74in. | use along the line. The company receives $500 per year for haul- 
wide, 6in. being used for recording purposes. A clock moves the paper | ing mail two trips daily each way. Passenger tickets are sold by 
our 


at a uniform speed of дїп. or Gin. per ‚ ав desired, the alteration 
in speed being effected simply by changing a gear wheel. 

On the same principle Signor Olivetti makes several large recording 
ammeters and voltmeters for continuous current similar to the watt- 
meter described above. In these instrumenta the fixed coil is replaced 
by two permanent magnets. The moving coils в in the air-gap, 
and are connected to shunts or series resistances depending upon 
whether the instrument is working as an ammeter or voltmeter. 

Another important instrument based on the same principle is an 
ч electrodynamic voltmeter.” In this instrument the moving coil 
is actuated by two fixed coils, All the coils are in series with a 
resistance having а negligible temperature coefficient and self-induc- 
‘tion, and are in shunt to the main circuit. The scale follows the law 
of the squares. These instruments require a current on high-poten- 
tial circuits of 0-06 ampere, and are made to measure potentials up 
to 20,000 volta. 


the electric road to points on the steam roads and baggage is carried 
free. The power house is located at Murray, and contains two 
generators of 500kw. each. . The equipment consists of 10 motor 
cars and six trail cars. The maximum speed is 45 miles per hour. 

While many electrio roads have been constructed cheaply and of 
light materials, the tendency is more and more towards a substan- 
tial type of construction similar to the best steam railway practice. 
The Grand Rapids, Grand Haven and Muskegon Railway, recently 
completed, is equipped with standard 70lb. T. rails laid on a private 
rigbt-of-way. The road runs from Grand Rapids to Muskegon 
(Mich.), a distance of 35 miles, with a branch 7 miles long to Grand 
Haven. It parallels steam roads to both cities, the running time of 
the electric and steam cars being about,the same. The country is 
well developed industrially, containing tin-plate and paper mills, 
knitting factories and machine shops. Grand Rapids has a popu- 
lation of 96,000, Muskegon 26,000 and Grand Haven 5,000. The 
country near Grand Haven is largely occupied as a summer resort 
by people from Grand Rapids, Chicago and Milwaukee. In 
passing through towns and cities, the road uses the overhead 
trolley system, for which the cars are equipped with a trolley arm, 
while upon the enclosed right-of-way through the country the 
third-rail system is employed. The third rail is discontinued at 
crossings, the current being carried under the highways by 
conductors imbedded in pitch in underground conduits. The 
conductor rail is of 651b. section and standard composition, and is 
supported Ба reconstructed granite insulators. The power 
house, located at Fruitport, contains five 250kw. generators, three 
of which are double-current machines, generating both direct and 
alternating currents, while two are standard alternators. All are 
direct connected to Weatinghouse vertical compound engines and 
are arranged for operation in multiple. 

Another interesting road running out from Grand Rapids is the 
Grand Rapids, Holland and Lake Michigan Rapid Railway, 
extending from Grand Rapids to Holland and there connecting | 
with two short lines to the lake shore. This road traverses a rich 
farming country, thickly settled by Dutch and Germans, and the 
two lines to the lake shore reach a favourite summer resort 
district. The aggregate length of track of the combined roads is 
71 miles, the total distance covered being 45 miles, 19 miles of this 
comprising the two roads running from Holland to the lake. Cars 
are operated on a headway of one hour and кше at the present 
time 90 minutes for the trip from Grand Rapids to Holland, This 
time is to be reduced as soon as the roadbed is improved, anda a 
maximum speed of 45 miles will be realised, with an average speed 
of 26 miles per hour, including stops. The line is supplied . 
through sub-stations at various pointa on the road, to which three- 
phase 25-cycle alternating current is transmitted at 20,000 volta 
over aluminium conductors. The transmission lines are carried 
upon the poles supporting the trolley wire, the whole being pro- 
tected from lightning discharges by a strand of barbed wire strung 
at the tops of the poles and grounded at each sixth pole to galvanised 
iron pipes driven 12ft. into the ground. ME 

While electric roads are approaching steam lines in type of con- 
struction and methods of operation, many of the latter are finding 
it advantageous to adopt eleotric traction, especially for short-haul 
and suburban servioe. 'The Quebec, Montmorency and Charlevoix 
Railway has in this way within two years increased its total yearly 
capacity and receipts from $44,221 to $73,292. The overhead 
trolley is used ара the cars are equipped with two 50 н.р. motors 
and air brakes, and are capable of running 45 miles per hour. The 
total cost of the electrical installation for 30 miles of track, including 
six double-truck cars and a 600kw. alternating-current generatin 
station was $169,375. On Sundays and holidays the road is us 
so extensively that its resources are fully taxed and it has been 
found necessary to inorease the rolling stock, so that in addition te 
the regular cars specials may be run at 10 and 15-minute intervals. 
It will further be necessary to construct a double track between 
Quebec and Montmorency. In addition to the electric traffio, 
steam, freight and special pilgrimage trains are constantly handled, 
and no collision or other accident has so far occurred. | 
Another road which has greatly improved its service by adopting 
electric traction is the Buffalo and Lockport Railway. The com- 
pany operating this road was organised in April, 1898, and leased 
for 99 years the Lockport branch of the Erie Railroad, running 


H 


— 


HIGH-SPEED ELECTRIC INTER-URBAN RAILWAYS. 


An interesting sketch of the progress made in inter-urban 
electric railways in the United States, by Mr. George H. Gibson, 
appears in the September. number of the Engineering Magazine. 
At the present time, the author says, $1,600,000,000 are nominally 
inv in electric ‘‘roads” in the United States and upon this 
sum $7,000,000 are paid in yearly dividends ; 300,000 employés 
receive yearly in wages $250,000,000, and there are 20,000 miles 
cf track on which 60,000 cars are run. In 1899, 10 miles of electric 
rosd were built for every mile of steam road constructed. 

The greatest development of inter-urban railways and tramways 
has, it appears, taken place in the great agricultural districts of 
the middle western States, where they have grown to a truly 
surprising extent. It is often said that electric railways have 
checked the concentration of population in great cities by creating 
surburban districts, but in the farming regions they have had a 
still greater effect in building up many small centres of population. 
The Union Traction Co., of Indiana, operates 109 miles of inter- 
urban track and 54 miles of city track in the gas belt of that State 
and serves a population of 350,000. It connects the cities of 
Anderson, Marion, Muncie, Indianapolis and about 20 smaller 
towns, and traverses six of the most prosperous counties of the 
State. The inter-urban lines are located almost entirely on private 
right-of-way protected by fences and cattle guards. Tests have 
shown that a maximum speed of 58 miles an hour may be reached 
and an average speed of 45 miles an hour maintained. Cars are 
run in each direction every hour, and special cars are furnished for 
‘theatre parties, excursions and picnics. The rates of fares are 
approximately 1 cent. a mile. The daily receipts of the inter- 
urban lines are said to be $3,000 dollars on an average, but this is 
frequently increased to $8,000 and on one occasion was $11,000 in 
a single day. Large additions are contemplated, about doubling 
the present mileage. Power is generated in a central station at 
Anderson, containing three 1,000kw. Westinghouse alternators, 
and is transmitted by three-phase alternating current at 14,000 
volta to eight sub-stations, which are supplemented by storage 
batteries. 

It has frequently been stated that, although admirably adapted 
for a suburban service, electric traction was unsuitable for goods 
traffic. Mr. Gibson considers, however, that in the latter lies one 
of the greatest possibilities of the inter-urban railway. It is well 
fitted, he says, for the transfer of farm produce and supplies for 
farmers and for carrying package merchandise, and it can often 
give great convenience of delivery and the possibility of handling 
freight economically, especially in small cities. Ав an illustration 
he cites the Chicago, Harvard and Lake Geneva Railway, which not 
only has a large freight traffic of its own, but, carries on an inter- 
change of business with steam lines, to a greater extent perhaps 
than any other electric railway in the United States. Its southern 
terminus is at Harvard, on the Chicago and North-Western Railroad, 
and at Walworth, 84 miles north of this place, the road crosses 
the Chicago, Milwaukee and St. Paul Railway, thence running 
2 miles north-east to Lake Geneva, one of Wisconsin’s most popular 
summer resorts. One-third of the business of the road is in 
handling freight. Freight cars from the railroads are hauled 
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from Lockport to North Tonawanda, N.Y., and comprising 133 
miles of single track. It has since bought 53 miles of road in the 
streets of Lockport, 1} miles of single track between Buffalo and 
North Tonawanda, and 1 mile of track in Buffalo, making the total 
length of the line at present 29 miles, and giving through service 
from Buffalo to Lockport and Niagara Falls. Power is obtained 
from the Niagara Falls Power Co., and is transmitted at 10,500 
volts to a rotary converter sub-station located at Lockport, from 
which it is fed as direct current at 1,500 volts to the trolley wires. 
Both passenger and freight traffic are handled, trolley cars being 
used for the passenger service and two electric locomotives, built 
by the General Electric Co., for the freight service. These loco- 
motives weigh 36 tons each. Since the road is a feeder of the 
Erie Railway system the freight traffic is considerable, and the 
‘locomotives are each equipped with four 160 н.р. motors designed 
to give a draw-bar pull of 3,400lbs. when running at 15 miles 
per hour, which is considered sufficient to handle a 340-ton 
train. The locomotive trolleys are controlled from the cab by 
means of a pneumatic arrangement. The most marked change on 
the road, however, has been accomplished by the trolley cars in 
connection with the passenger traffic. The equipment includes 
five cars which are operated on a half-hour headway. Each car is 
equipped with four 52 н.р. motors, and а maximum speed of more 
than 60 miles per hour has been reached. The trip between 
Buffalo and Lockport, a distance of 25 miles, can be made in one 
hour, including stops.. The cars are 31ft. long, and have two 
passenger compartments, one of which is a smoker. In addition 
to the regular passenger car, one combined baggage and passenger 
car is operated, carrying mail and express. 

Perhaps the field of greatest activity in the United States for 
the construction of high-speed inter-urban lines has been in northern 
Ohio and southern Michigan, where there is now в network of 
highly equipped roads upon which through traffic is being esta- 
blished, offering even such accommodations as parlour and sleeping 
cars. It is said that a service of this character will shortly be 
established between Columbus and Cincinnati. The schedule time 
between Columbus and Cincinnati will be about six hours. 


The power house of the Cleveland, Elyria and Western will be 
the first railway power station in the United States to be equipped 
with steam turbines, Two Westinghouse turbines running at 
1,500 revs. per min. are to be directly connected to two 1,000kw. 
two-pole generators, delivering alternating current at 400 volta and 
25 cycles per second. Steam will be supplied to the turbines at 
150lb. pressure and 200deg. superheat, and the exhaust will be 
under а 20in. vacuum. The steam consumption is guaranteed not 
to exceed 10 8lb. of steam per horse-power-hour ; and at one-half 
load Ње steam consumption per horse-power is not to increase more 
than 15 per cent. These turbines are somewhat novel in construc- 
tion in that the steam is expanded consecutively in two chambers— 
that is, the steam first passes through-a high-pressure cylinder, 
then through a re-heater, and finally through a low-pressure 
cylinder. The rotating parts of both the high and low-pressure 
cylinders are upon one shaft, the bearing being placed beween the 
two cylinders. Full load may be carried without superheat or 
vacuum. The adoption of steam turbines has inoreased the possible 
capacity with the space available in the existing power house from 
` 2,000kw. to 5,000kw. Two 300kw. rotary converters are being 
installed as connecting links between the present direct-current 
plant and the alternating.current apparatus. The power is trans- 
mitted to sub-atations along the road by alternating current at 
20,000 volta. 

One of the roads connecting Cleveland and Toledo is the Toledo, 
Fremont and Norwalk, about 60 miles in length and controlled by 
the Lake Shore Electric Co. "The power house at Fremont, about 
the middle of the line, contains four alternating-current genera- 
tors direct connected to 1,750 н р, Westinghouse steam engines. 
Current is transmitted at 16,000 volts to six sub-stations, which are 
combined with passenger and freight stations in order to cut down 
the cost of attendance. "The high-tension transmission wires are 
carried upon the poles supporting the trolley brackets. "The road- 
bed, partly upon private right-of-way and partly upon public turn- 
' pike, is constructed for speeds exceeding 40 miles per hour. In 
preparing for а through service between Cleveland and Toledo, a 
series of experiments is being made by the Lake Shore Electric Co. 
. with а view of determining the most desirable motors for the 
traffic. А cross-country schedule of 35 to 40 miles per hour has 
been established and a speed of over 60 miles per hour has been main- 
. tained for short distances. Some of the cars are fitted with four 
100 н.р. electric motors. The cars now in service on the Toledo, 
Fremont and Norwalk are equipped with 75 н.р. Westinghouse 
motors. That part of the Lake Shore Electric Co.'s line between 
Cleveland and Norwalk is entirely on private right-of-way and is 
rock ballasted and laid with 751b. T- rails. 

Extending north from Detroit 73 miles to Port Huron, Mich., 
and comprising in all 110 miles of single track, exclusive of sidings, 
are the lines of the Rapid Railway Co., an early pioneer in the 
electric inter-urban railway field. This road is an excellent illus- 


tration of the great advances n the building of electric roads 
made possible by high-tension power transmission. All power is 
generated at a main station at New Baltimore, and transmitted in 
either direction by alternating currents at 16,500 volts. The power 
house is equipped with all the latest improvements in the way of 
coal and ash-handling machinery, mechanical draft, economisers, 
Ko., and contains three 1,000 н.р. Westinghouse steam engines, all 
direct-connected to three-phase generators, There are five rotary- 
converter sub-stations—two north of, two south of, and one at the 
power house. This railway passes through a rich agricultural 
country, and at its middle part through a noted summer-resort 
district, which is rapidly being built up in consequence of the 
transportation facilities furnished by the electric line. About the 
same fares are charged as upon the Detroit, Ypsilanti and Aun Arbor 
road, and arrangementa have been made for an extensive freight 
traffic in fruit, fish, vegetables, groceries and general merchandise. 
It is said that 50 per cent. of the lighter trade going to Detroit is 
now carried by the electric road. The cars are run on train 
despatchers’ orders, telephone stations being placed at all sidings. 
After leaving the city limits of Detroit there are no grade ось 
and the track is thoroughly well laid and ballasted. Опе of the 
branches of the road closely follows the shore of Lake St. Clair, 
and the northern part of the road follows the St. Clair river, passing 
through many fishing, hunting and boating resorts. Hourly service 
is given regularly over the whole line, and cars are operated at 
shorter intervals between points where traffic is dense. The 
schedule time for the cars is 27 miles per hour, including stops, 
and between stations the speed reaches 45 miles per hour. 

In the State of Michigan there are 24 inter-urban lines actually 
in operation and franchises have been asked for 47 more. The 
great activity in building electric roads in this territory is due, 
perhaps, more than to anything else, to the fact that it was here that 
a number of the earliest and most successful roads in the country 
were constructed, thus bringing the possibilities of electric traction 
before the eyes of business men and capitalists. 

While the middle west has been the scene of the most active 
electric railway building in the United States, considerable 
progress has been made in some of the more thickly populated 
eastern States. At Hudson, N.Y., begins a long electric railway 
system which extends a distance of 105 miles to Warrensburg, 
near Lake George, running for a great part of the way along the 
Hudson and through a semi-mountainous country and giving a 
view of the Catskills and the Berkshire hills. The first 37 miles 
is covered by the Albany and Hudson Railway, a small part of 
which is operated by trolley and the remainder by the third-rail 
system. Except through city streets the company owns its own 
right-of-way, which is fenced in and laid in a very substantial 
manner. Both running and conductor rails are of T-section and 
weigh 80lb. to the yard, the third rail being somewhat lower in 
carbon than the service rails in order to reduce the electrical 
resistance. The track has been heavily ballasted and the ties 
are laid 2ft. centre to centre, every fifth tie being extended to 
support the third-rail insulators. The latter are supported 
6in. above the tie and are made of wooden blocks toppes by 
malleable cast-iron caps or chairs. At all highways and farm 
crossings the third rail is interrupted, but the continuity 
of the circuit is not broken. Power is supplied from a hydraulic 
plant at Stuyvesant falls, on Kinderhook creek, about 10 miles 
north of Hudson, and is transmitted by three-phase current at 
12,000 volts to three sub-stations along the line, where it is trans- 
formed to direct current at 600 volts. The water-power station has 
a total capacity of 4,000 нр. and is relayed bya steam plant of 
2,750 H P., there being in all five generators, all built by the 
General Electric Co. The car equipment consists of five winter 
passenger cars, twocombined passenger and baggage cars, twoexpress 
cars and a number of summer cars. The passenger cars are 53ft. long 
and seat 60 people. They are provided with two trolley poles at each 
end of the car and two pairs of contact shoes to operate on the 
third rail. А special switch placed on the platform allows the 
motormen to throw the controller upon either pair of contact shoes 
or upon the trolley, leaving the other devices ‘‘dead.” This is 
necessary, since the shoes are raised and lowered by hand at the 
junctions of the third rail and the trolley sections. The summer 
cars are each equipped with four 50 н.р. motors and the winter 
cars with four 75 Н.Р. motors. The road is operated according 
to standard steam-line practice, the cars being controlled by 
telephone, or by telegraph in case of emergency. At Hudson this 
foul. meets the lines of the Hudson Valley Railway Co. operating 
over 100 miles of rond and running north from Albany and Troy 
to Saratoga, Lake George, and the Adirondacks. At the present 
time, power for operating this road is derived from several inde- 
pendent power stations located at Stillwater, Saratoga, Middle 
falls, Glens falls, and Caldwell, but ultimately power for operating 
the entire system will be developed on the Hudson near Waterford. 

In view of the high-speed experiments-with three-phase motors 
that have recently been carried on in Germany, it is gratifying to 
note that similar experiments with direct-current motors are shortly 
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{о be made in America. The Aurors, Elgin and Chicago Railway 
has been designed for a oontinuous maximum speed of 70 miles 
per hour and the traok is of such substantial character and easy 
-alignment that higher speeds can be attained. The service rails 
-are to weigh 80lb. to the yard, the track is to be rock-ballasted, 
and all bridges will be of concrete and steel construction. The 
"third rail is to weigh 10011, to the yard and is to be supplied with 
irect-ourrent from sub-stations, to which power vill be trans- 
mitted at 26,000 volis by three-phase alternating current over 
aluminium feeders. The schedule speed will be 40 miles per hour, 
including stops at stations 3 miles apart. Cars are to weigh 
.40 tons, and are to run at a maximum speed of 65 miles per hour 
with a possible 70 miles per hour on a level track and with normal 
voltage on the third rail. The cars are to be operated either singly 
or in trains, and are to be equipped by the General Electric Co. 
Several other electrically-driven inter-urban lines are described 
in the article, which also includes some interesting photographic 
illustrations. 


PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


On Tuesday, in the House of Commons, 

Mr. BRYCE asked the First Lord of the Treasury whether His Majesty's 
Government would comsider the advisability of instituting an inquiry by 
Royal Commission or otherwise into the means of locomotion and trans- 
portation in London on and beneath the surface, including the better 
regulation of vehicular traffic, the possibility of appropriating certain 
thoroughfares to certain kinds of traffic, the means of facilitating the con- 
atruction of electric tramways along or immediately beneath the streets, 
and the steps to be taken for creating a properly-arranged and conveniently 
interconnected system of deep-level electric railways. The right hon. member 
did not mean it to be inferred, however, that such a committee of inquiry 
should supersede any ordivary inquiries before Committees of the House. 
Jt was meant to lay down the outlines of a acheme and especially to copsider 
the question of deep-level railways. 

Mr. BALFOUR, in promising to consider the matter, feared that a 
Royal Commission would have the effect of undue delay. At the same 
time, probably this would be the best course. 

Mr. HEALY asked that the question of how the capital for these 
schemes was to be obtained should be mentioned in the terms of reference 
to any Royal Commission. No answer was returned. 

Оа Wednesday, Sir J. DICKSON-POYNDER asked that, if a Royal 
Commiesion was appointed, it would inquire specially as to the advisability 
of appointing a body with statutory powers to deal with the question, 
and if eo, whether, pending the report of the Commission, any other action 
might be deferred. 

Mr. BALFOUR, in reply, would not go beyond the answer he gave 
on Tuesday. The appointment of a body with statutory powers would 
bave to be by Act of Parliament, and this would be а rather formidable 
undertaking. 


THE ELEOTRICO LIGHTING AOTS. 
In the House of Commons on Wednesday a bill, introduced by the Lord 
Advocate, to amend the borrowing provisions of the Electric Lighting Act 
of 1882 and the Electric Lighting (Scotland) Act, 1890, was read a first time 


TUNBRIDGE WELLS TELEPHONBS. 

Mr. LOUGH, in the House of Commons on Tuesday, called the attention 
of the Postmaster-General to а "secret agreement" prepared by the 
National Telephone Co. with regard to the purchase of the municipal tele- 
phone system at Tunbridge Welle, which had been approved by the town 
clerk without the consent or knowledge of the Council or ratepayers, and 
asked whether he would withbold his ccnsent to the proposed transfer. 

Mr. AUSTEN CHAMBERLAIN replied that no application having yet 
been made by the Corporation of Tunbridge Wells, he declined to express 
any opinion on the subject. 

Mr. LOUGH, therefore, asked leave to move the adjournment of the 
House in order to call attention to this as a definite matter of urgent 
public interest, but the Speaker refused to accept the motion, on the ground 
that the town clerk had no authority to bind the Corporation. 


TELEGRAPH OFFICIALS. 

In the House of Commons last night Mr. FENWICK asked the Ровё- 
master-General whether, in the interests of the public and the staff, he 
would consider the advisability of enforcing the retirement of telegraph 
officials at the age of 60, and whether he would give a return showing the 
number of men retained after that age in the telegraph service, with the 
reasons tbat made an extension of time necessary. 

Mr. A. CHAMBERLAIN said he did not consider it advisable to alter 


the present practice. 


Electrically-driven Pumps in the Transvaal —The United 
States Consul points out that there is a demand in Johannesburg for 
high-lift centrifugal pumps with a capacity of from 6,000 to 15,000 
gallons per hour, fitted with bed-plates for direct driving by electric 
motors, А number of this class of pumpe, it is stated, are being 
manufactured by Continental firms for the South African market. 


LEGAL INTELLIGENCE. 


re 
Metropolitan Electric Supply Co. (Ltd.) and 8t. Marylebone 
Borough Council. 
ARBITRATION. 


After the cross-examinaiion of Col. Crompton, as reported in our last 
issue, Mr. S. Z. Ds FERRANTI was examined by Mr. Cripps, К.С. 

Mr. CRIPPS: You have been 22 years in electrical work, and build 
electrical plant for the supply of electrical undertakings — Ves. 

I think, since its inception, you have been closely acquainted with the 
Metropolitan Electric Supply Co.’s undertaking ?— Yes. 

They started with an installation on the high-pressure alternating sys- 
tem i —Yes. 

Having regard to the conditions which then obtained, was that right 
I think, considering the largeness of the area to be dealt with, and that it 
had to be attacked pretty quickly, it was wise to start as they did. 

Now that they have a much larger demand in proportion to the area, do 
you think they are wise in making the alterations they are making /— Yes, 
I think that is generally agreed. If you get а thick consumption, as it 
is sometimes called, the low-tension system is the best and most convenient. 
It is cheaper per customer to make the connection, and generally speaking, 
it is commercially the best thing to do. 

It ie suggested that the Metropolitan Company's plant is not up to date, 
or not well repaired and maintained !—Some of the plant is old, and not 
as good as if put in to-day, but if it had been more up to date. more money 
would have been made by it, and the undertaking would have shown a 
greater value. That has been the handicap of the undertaking. It iskept 
thoroughly well up to date as regards condition, it is in good working order, 
and is able to maintain an efficient service. But I do think the total result 
would have been better if some of the changes now being made had taken 
place earlier. It is very bard to вау when ecrapping of plant should take 
place and fresh expenditure of capital be incurred. 

Now, Table 1 is an inventory of certain plant. What do you say as 
regards its condition ?—It is in such condition that it serves the purpose 
well for giving an efficient supply ; it is thoroughly well maintained, and 
it would not pay to spend more money in maintaining it. 

And the turbo-generators on order will go to keep the works up to date ! 
—Certainly. | . 

Now, Table 2. It is suggested that there is a material depreciation or 
deteriorationin the distributing mains — Well, some little time back I should 
have liked to see some material deterioration in these mains. Take the 
117 miles of rubber cables. А company with which Iam associated has 
sold the bulk of the newer mains to the Metropolitan Company, and we 
wauted to show them that these 117 miles had deteriorated, so as to get 
the order to replace them, as we have in other cases, but unfortunately for 
us we could not show that. The rubber which has been laid in Maryle- 
bone has stood wonderfully well, and has not shown any sympton of 
deterioration, though many others bave deteriorated and have been 
replaced. I think the explanation is that it was very good when put in, 
and it is only worked at 1,000 volts pressure, wbich is not a severe strain 
for these cables. Ав to the rest of the mains, they are principally of our 
manufacture, and in this case there does not appear to be the least sign of 
deterioration or of the mains becoming obsolete. They are of the most 
permanent character possible, I consider that in 1951 these mains will be 
in no sense commercially inferior to what they are to-day. That is the 
result of my experience of paper, lead and oil used in cable manufacture 
during the last 16 years. 

On Table 3 only one question arises. Do you think if the company's 
plant had been modernised a little earlier better results would have been 
obtained 1— Ves, the working costs would have been lower. 

Table 4 shows certain percentages of increase as regards the number of 
houses supplied and number of consumers in those houses i—Yes, it cor- 
responds with all I know of other electrical undertakings. Progress is 
rapid and continuous, and we do not appear to have nearly touched the limit. - 

Tables 5 and 6 are statistical, but Table 7 is a very important table, and 
I should like to ask you one or two questions. First, as regards the esti- 
mate of units sold for lighting in Marylebone. In your view is that estimate 
a maintainable one! I consider itso. As to prices, I think these are at 
present unnecessarily high, and might be reduced without affecting the 
revenue. That is for lighting. As to the power question, that is heating 
and various uses otber than lighting, the probable sale is very much 
understated. I should like to emphasise what Col. Crompton said on this 
point. It is not always in large cities that the greatest advance is made. 
At our cable works at Prescot, Lancs., we have a small electric light 
station, and carry mains along country roads, and there we give current at 
a low price. We have cheap coal, and it is beiog taken up, quite a good 
deal, both for cooking and heating. What is being done is this: Several 
people I know have put in hot water cisterns so that the house may be 
generally heated from a heated radiatcr, and each room has an electric 
radiator in it which ів turned on for a short time and serves the purpose. 
I am installing it in my own house to reduce domestic labour which is an 
exceedingly difficult problem and will become more ao, and that is one of 
the things that will tend enormously to a larger use of electricity. This 
installation of ours at Prescot, by giving cheap current for these other pur- 
poses, has brought up our load-factor already to 22 per cent., and our cost 
of production to below, in the first five months of this year, 0*8d. per unit. 
That ів a toy installation compared with this. Tbe heating and power 
costs average ld. The supply is on the maximum demand system, but I 
forget the highest price. 

The UMPIRE: ld. charged to the consumer 1— Ves, but we have very 
cheap coal there, and what would sell there for 1d. would certainly sell in 
Marylebone for 14d. or 2d. 1d. is the actual price charged at all times 
for any purposes other than lighting. 
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Is your cost to generate your cost for all purposes es. Coal is about 


10s. a ton. Then at Burnley, a small place, they have tram ways and run a 
good deal of lifting, and their cost has come out 0°68d. with their coal 
contracts at 10s. а ton. Of course, load-factor is a vital point in con- 
nection with these figures. 

Mr. CRIPPS: Then as regards price, you think it will pay the company 
to bring it below 2d. t—Yes. | 

And that the gross revenue would be maintained !—Yes. The public 


would get more for their money, and the undertaking would remain of 
about the same value to the горо 
Then proceeding to Tables 8, 9, 10, 11 and 12. Do you think the 


economies in working estimated by us in the last two tables (11 and 12) 
from the introduction of water-softening apparatus and detartarisers will be 
realised 1—I think they are a very fair statement. 

Table 13 is as to current losses arising from the use of house tranformers. 
Do you consider the figures given accurate 1—Yes. 

On Table 14 I want to ask you this: Have the Metropolitan Company, 
in your view, installed as much plant as the stations within Marylebone 
are capable of holding 1—Yes, they have put in plant up to the last kilowatt 
in their property at Marylebone, and I consider they have put in more 
plant than was really good for the best economical results—that is to say, 
the stations are crowded to the last limit. 

The UMPIRE: Do you refer to what they had done prior to the end of 
1901 1— Yes, but I understand they have had to put in a large amount of 
plant within the area according to their agreement. 

Mr. CRIPPS : In your opinion we have utilised the stations in Marylebone 
up to their maximum capacity ?— Yes, and I think if it was not for the 
agreements the engineers would hardly have put in so much. 

Now, Table 15 shows the amount of estimated future capital required 
as the demand grows. I think you have worked this oub yourself in various 
years. What is your view as to the sufficiency of our capital estimate, 
having regard to future output !—If there is any error it is upon the side 
of providing over fully, in the way of capital, for the units to be sold—tbat 
is, the plant is put down on the high side as regards cost. | 

Now, ав to the load-factor. You know that ав we are now working over 
our whole area we have the load-factor 11°71 1— Les. 

Your own estimate shows ап improvement which by 1921 comes to 
20 per cent 1—Yes, and I think that good load-factor will be arrived at 
much sooner, We find already 16:6 for the St. James’ Company, 16 per 
cent for the Westminster Company, and for the Charing Cross Company, 
which i4 not far off, there was а load-factor last year of rather over 18 per 
cent. In Marylebone tbel11771 is wholly lighting, as the rest of the busi- 
ness has not been developed. Another thing which improves the load- 
factor is adding on small consumers to the system. It is not the best 
houses, occupied by people who are out of town for & portion of the year, 
that are so good for electric lighting. It wasthought so at first, but it is 
the small houses that consume with a much better load-factor. In Porte- 
mouth, for instance, these large-house consumers were not nearly so 
valuable. The houses in the “slummy ” districts burn for long hours, and 
have greatly improved the undertaking. The tendency in Marylebone has 
been to take the rich customers first, especially when they had the indi- 
vidual tranformers and it was costly to connect any customer. If he was 
з small consumer he was hardly worth putting on. 

Now, Table 16, bearing in mind what you have told us as regards the. 
probable output and the probable cost, do you think the figures of net profit 
we have put in will be realised 1— Ves, qualified by what I mentioned 
before—that the public would be getting & lot more for the same price. 

As to the depreciation of 1 per cent. Do you think that sufficient 1— 
Yes, I think that is an ample figure. Repairs and maintenance, which are 
given in the table, affect the value of the plant, and so does depreciation in 
considering its money value at the end. I find that in the table the 
amount allowed to be spent on repairs апа maintenance—in other words 
buying new plant from time to time—comes out to £750,000 over the 
period, and that appears to be а very material thing to take into con- 
sideration in relation to the value of this undertaking in 1931 ; that is, 
you can spend so much on repairs and maintenance that you can almost 
obliterate depreciation. ^ 

- Passing on to Table 20, we come to the figure of damage consequent on 
severance. Have you looked iato the details — Only from the point of 
view of the reduced output due to taking away a portion of the business, 

and as increased output is of value in reducing cost so reduced output is 
important in regard to an іпсгећве of cost owing to the diminution of units 
supplied. Ido not think there is anything imaginary about the loss which 
the company will suffer through this area being taken away. 

Cross-examined by Sir EDWARD CLARKE: We know you have experi- 
ence of electricity, but have you ever been associated with the practical 
work of an electric supply company ! —Yes, some years ago I was the engi- 
neer actually running а station and conducting all the business of supply 
and distribution of the London Electric Supply Corporation. 

What was the result of your administration of the Deptford under- 
taking! —Exceedingly bad financially. I did not, ав a matter of fact, 
administer the financial part, but if my mechanical part had been better 
the financial part would have been eaaier. 

On Table 1, When did you inspect this plant? — About three months ago. 

Is there any part of this plant, and if ко, which, which ought to have been 
scrapped before now !—I should have preferred to shut up all the stations 
in the area and have done everything from Willesden. 

And scrap the local plant ! —No, kept it there as a stand-by, 

Suppose you consider these local stations as separate from Willeaden 
altogether ; do you say it is possible or impossible from those local stations 
as at present equipped to serve the area ?—The area can be served, but not 
as efficiently as it could under other circumstances. 

And suppose it had to be served from those local stations, would it not 
be essential that а good deal of this machinery should be scrapped t—No, 
because I do not see how it is going to be improved upon, 


Now, supposing you had to deal with tbis local supply from these local 
stations, do you say there is any part of this machinery you would get rid 
of and replace by other !—I should leave Manchester - square just as it will 
-be at the end of the present year. The alteration that is being made I 
look upon аз an alteration that ia essential for the purpose of serving the 
district more satisfactorily. 

Ав to Rathbone-place and Marylebone-passage, is there no part of that 
machinery you would scrap 1—I should get rid of nothing at Rathbone- 
place so long as that station is used at all. I look upon Manchester-square 
and Rathbone-place as stations inside a town, and as most unsatisfactory. 

Now, Table 2, “ Deterioration of Mains.” Do you think it was a satis- 
factory test to take out a piece of it to test! —Satisfactory, as showing its 
general condition ; but the most satisfactory teat is that these mains work 
all right and do not fail in practice. 

Passing over Tables 5 to 6, we come to Table 7. You said that the prices 
charged for current in Marylebone were unnecessarily high 1—I consider 
there would be more electricity sold at lower prices, and if these lower 
prices were charged the profits would be very much greater. 

Looking forward over a series of years, and considering the question of 
the price to be c , you have many considerations to bear in mind. 
Competition of all kinds, for instance. I do not mean of other electric 
supply companies merely, but the competition of other forms of lighting. 
For instance, the illuminating power of gas!—Yes, but that has not mate- 
rially affected the demand for electric current. 

Now, as to your theory of small consumers. When you have the small 
consumer and the small shop and the small house there is a larger period 
of consumption of light and a more steady consumption all over the year ? 
—That is what we find. 

But the expense of connection has been too great hitherto for this class 
of consumer to be encouraged !*—On the separate transformers, yes; on 
the low-tension continuous-current supply that is not so. The cost of 
taking in a high-pressure service is much greater than that of connecting 
low-tension mains to the customer. I think the cost of connection of the 
consumer in the London Electric Supply area was above £20, and that 
would be prohibitive altogether with regard to small consumers. 

Coming away down to Table 15. Have you, for. the purpose of dealing 
with the queetion dealt with in this table, made any calculation with regari 
to the cost of the plant This figure of £2,443,000 comes out approximately 
at £70 per kilowatt of plant installed. I look upon that as a very ample 
figure for the future. | 

The UMPIRE: Is that plant which you could instal in Marylebone ? — 
No, I have looked at it from the point of view of cost of plant as regards 
generation installed out of the area, and as regards distribution, of course, 
installed within the area, low-tensioa mains, sub-stations within the area, 
feeders partially within and partially outside the area, and generation 
entirely outside the area. 

Re-examined by Mr. CRIPPS, K.C.: You said that in your view the 
cheapest, and, therefore, the best form of generation would be what І may 
call the Willesden system, and bringing energy into the area for distribu- 
tion ?— Yes, I think that is the only possible system in thie case. That was 
my original view at Deptford. I saw all over the old maps of London there 
were gas generating stations dotted about. І have seen those sites sold and 
replaced by buildings suitable to the locality, and I said to myself if gas 
found it necessary to do this electricity must surely follow the same lines, 
The only trouble was, I said it too soon. 

Then, taking the supply in Marylebone, our obligations in connection 

with this supply, and looking at it as a prudent matter as economy, 
and во on, you think, as soon as the liability we were under was justified, 
we were right in going outside !—I think the only prudent course possible 
was followed. 
Tou were asked about competition other than that that came from com- 
peting electric supply. Do you think that competition is in any way likely 
to interfere with your estimate of the future of this company !—I do not, 
in the least. People are getting to the point when they will not have gas 
and will have electric light. 

We have been told that in some houses if gas fittings were put in for 
nothing, and gas supplied for nothing, they would not have it ?—In some 
houses, certainly not. 

Then you have told us that £70 per kilowatt gives sufficient capital. Is 
that £70 on the 20 per cent. load-factor !—Y ee. 

This concluded the evidence of Mr. Ferranti, and was followed by the 
re-examination of Mr. JoHN CoxAcHRR by Mr. Cripps. 

Mr. CRIPPS: You were asked, Mr. Conacher, by Mr. Moulton, in his 
cross-examination, about the reasons of your Company actually ordering 
certain large machines on July 2, 1901. As a fact, had the negotiations 
gone on for a considerable period of time before the actual order was given? — 
Yes, the order for the fifth engine at Willesden had been given early in 
1900, and the Company directly after took into consideration the kind of 
machinery that they were to order for the purpose of meeting the require- 
ments of the company after the services of the fifth engine bad been 
exhausted. "There was а considerable discussion going on in the engineer- 
ing papers as to the advantages which were to be derived in the future 
from the adoption of very much larger units than even those which the 
company had introduced at Willesden. Eventually the engineer of the 
company. Mr. Todd, was sent to the Paris Exhibition in September, 1900, 
to get all the information he could ; and in the autumn of that year the 
chairman of the company had a conference with one of the directors of the 
American Westinghouse Company, who was then in Engiand, and as the 
result of that, our opinion was confirmed that in order to reduce the cost 
of production it was desirable that we should go beyond the 1,500kw. limit 
which our then machinery had reached. Eventually, on Jan. 2, 1901, I 
think, I wrote to the Westinghouse Company asking where the engines of 
that large type could be seen at work. That led to the Westinghouse 
Company, on Feb. 18, 1901, sending us a design and a tender for a 3,500kw. 
generator. That design was considered by Mr. Todd,and on his advice 
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the board instructed him to advertise in the engineering papers, not only 
in this country but also on the Continent and in the United States, for 
designs and tenders of generators of 3,000kw. capacity. In response to 
that invitation we received, in the month of May, a number of designs, and 
on these being carefully examined the engineer, on June 4, 1901, issued a 
definite specification for two large generators, and sent that to most of the 
firms who bad sent in designs. We received tenders on June 11, 1901, and 
on June 18, 1901, the board authorised the chairman to conclude the con- 
tract. The terms of the specification and the price were finally settled on 
July 1, 1901, and on the following day the board ratified what the chairman 
had done, and the order was given for these two new generators. To com- 
plete the story, I may say that the contract with the contractors was not 
executed until Aug. 29, 1901. The reason for that was that after the 
order was given, on July 1, Mesars. Witting Bros. (Ltd.) found their memo- 
randum of association would not permit of their undertaking a contract 
which involved getting the ateam part of the plant from one firm and the 
electrical part from another. Consequently, they constituted themselves 
under the name of Messrs. Witting Bros, Electrical Engineers and Con- 
tractors (Ltd.), and as soon as that was done the contract, which had been 
settled on July 1, was formally executed. 
It was suggested to you more than once by Mr. Moulton, I think, that 
we hurried on these orders at a time when we ought to have held our hand, 
having regard to the proximity of the purchase by the Marylebone Cor- 
poration. Is there anything at all in that ?—No, I think the dates I have 
given are a sufficient answer. There was not a shadow of an idea or a 
thought of that kind in the minds of the company. 
In another part of his croes-examination Mr. Moulton puts it to you that 
ou had, as it were, designedly worked your undertaking so as to make 

illesden essential to the Corporation of Marylebone, altbough, in fair 
working, that would not have been necessary. Has there been any such 
special design '—Not at all; the generating plant in the area had been 
worked to its full capacity; stations had been equipped to their full 
capacity, and no plant had been installed outside Marylebone for which 
there was room in either of the generating stations there. 

You also wish to explain something about the £70 per kilowatt item ?— 
I wanted to explain that this sum includes engines, mains, taking the 
current down to the town stations, boilers, steam pipes, switchboards and 
buildings, and a proportion of the land and all other matters incidental to 
the equipment of Willesden. 

You were asked also as to when you sent a turbine to be changed —The 
order, as I have stated before, for constructing new electrical parts for the 
existing machines їп Manchester-square had been in couree of execution in 
Parsons’ works for some time. The object with which one of the existing 
machines was sent from Mauchester-square—that is, both the steam aud 
the electrical parts—was to enable the manufacturers, by means of the 
steam part of that machine, to test the new generator and to gain the 
necessary knowledge for the purpose of constructing the other five gene- 
rators. It will not be necessary to send any of the other five machines 
from Manchester-square. All that will take place now will be that Messrs. 
Parsons, with the information they have obtained, will construct the whole 
of the electrical parts апа send them to Manchester-square, апа substitute 
them for the present electrical parts of the alternating machines. 

Then, as to your suggestion regarding the ultimate income of £4 per 
bead on the resident population of Marylebone, in anticipation of 15 lampe 
per inhabitant, Mr. Moulton's suggestion was that, as our ultimate figure 
of revenue worked out to £4 per head on the resident population—man, 
woman and child—it was eztravagant!—We do not think во. . The 
St. James and Pall Mall Company at the present time receive £4. 14s. 4d. 
per head of their resident population, and the City of London Company (an 
extreme case) are receiving over £8 per head of the resident population. 
We believe, as the use of the property in Marylebone increases, the amount 
per head of population will increase, and tbat £4 per head of the resident 
p is not an extravagant figure for us to assume at the end of 

years. 

While we are upon this point, you will recollect that Mr. Walker told us 
that he expected to have 500,000 lamps connected in the next 10 years and 
1,000,000 in 20 years !i—Yes. 

There you get rates of 25 and 46 lamps respectively per head !— That is 
во, and the number 15 was put to me in cross-examination as extravagant 
for 50 years hence. | 

Taking the figures given by Mr. Walker, the expectation of the St. James’, 
if I remember right, in 1920 (not 1930), was 46 lamps per head —that 
is, 25 in 10 years, and 46 after 20 years ! —Yes. 

Questions were put to you in cross-examinstion as to the price of the 
company's shares at different dates !—Yes, I said they were £22 in 1898. 
I find the exact price was 212. In the answer I further said there were 
some negotiations going on at the time of tbat high price, but I find on 
looking into the matter that there were no negotiations of any kind with 
reference to the purchase going on at that time, so that the high price 
had nothing to do with any negotiations. 

Now, Table 5 gives the number of units supplied to consumers connected 
to Dec. 51, 1899, whose accounts for the year 1901 amounted to not less 
than £100. Have you bad a similar calculation made, simply taking the 
first 25 names upon each of four of your meter books, whether large or 
small 1— Les. They are taken approximately, and comparing (ће number 
of units which those consumers obtained in their first complete year of 


supply with the number which. was supplied to them last year, I find that. 


the number which those 100 consumers had in their first complete year 
was 55,748 unite, and in 1901 92,945 units, an increase of 75 per cent. In 
each case it was a complete year of supply. 

In the estimates of additional capital in Tables 7 and 15, we had a load- 
factor gradually increasing from 11:71 to 20. It is common ground that 
a better load-factor strongly influences the amount of additional capital. 
What exactly was the load-factor on which you made your calculations — 
It was on a general consideration that by 1951 the proportion of current 


which the company would then be supplying would be three-fourths for 
lighting and one-fourth for motor power, instead of practically all for lighting. 

Then as to the manner you worked out the net profits of your under- 
taking in Table 16. Is that worked out over the whole period of the con- 
cession—42 years!—Yes, averaging the dividends for 42 years. This 
company had to work without dividends at all for the first two years, for 
the second two years the dividend was 2 рег cent., in tbe fifth it was 24 per 
cent., in the sixth 5 per cent., in the seventh 4 per cent., in the eighth 
5 per cent., and in the ninth 6 per cent., but in the tenth (1899) it fell to 
5 per cent. in 1900 it became 6 per cent., and last year it was 64 per cent. 
The result of our estimates for the current year is to make a dividend of 
7'7 per cent. In the last year the return would be 15°24 per cent., or the 
average over the whole period would work out at 10°80 per cent. for the 
shareholders. | 

The UMPIRE: On the share capital ?—On the share portion of the 
capital. If you take it upon the whole capital invested, the dividend is 
much lees, | 

You have, of course, deducted the 5} per cent. you have to pay on your 
loan capital !— Yes. 

Mr. CRIPPS: At the end of the 42 years, eo far as your business is con- 
cerned, you lose that without compensation '—Quite so. The terms of 
purchase in the Act of 1882 allow nothing for goodwill or profit. 
should get back the then value of our plant, and so on. 

The UMPIRE: You have taken your revenue for the year 1931 as here 
estimated ; you have treated your then estimated capital as being two- 
thirds share, aod one-third loan—the one-third loau being at 53 per cent. 
Then you told us what had been the dividends upon the share capital, and 
then, taking the sbare capital in the rame way you have calculated tho 
return you will have over the whole 42 years of the life of the company. 
That is what you have just been telling us?—Thatis so. Avd having 
regard to the riske, the serious nature of which the company had some 
experience of in their firet years of working, I think that an average of 
10 per cent. as an inducement to capitalists to launch into а new enter- 
prise wbich, if carried through to its ultimate issue, was to involve such а 
large proportion of capital as 24 millions, was n t a bit too much. 

Mr. CRIPPS: As to outside generating stations, There was a joint 
Parliamentary Committee which reported in 1893 as between having your 
generating stations in London or outside ?—Yes, the report was in favour 
of outside generating stations. That Committee held its inquiry into the 
company's own bill of that session for the establishment of the Willesden 
station, and the principle was affirmed both in our own case and in the 
report of the Joint Committee of that year, and at the very earliest time 
really when the principle was laid down in any general form we applied it 
to Willesden. We were followed by the St. Jame? and the Westminster 
Companies establishing their joint station on the Regent’s Canal. 

As regards the possibility of further employment being obtained for 
Willeeden so as to make up for the Marylebone loss, which is, of course, а 
great part of our claim here: Have you made careful inquiry to see 
whether you are likely to make up the loss or not ?—Yes. Since November, 
1900, we have made six different efforts to obtain businees at Willesden 
from sources other than our local areas of supply, but have failed. Last 
year we looked round all the areas outside London which were withiu 
working distance of Willesden to see whether it would be worth while 
going to Parliament to get powers to lay trunk mains for those areas, and 
+o get some busine:s to make up the missing business from Marylebone. 
We found that those areas were already ia the hands of other undertakers, 
and that we had no chance of getting any powers which would be of 
service to us. 


Mr. Conacher’s re-examination was then concluded, ап1 evidence as to 
land values, &c., was tendered by Mr. DANIEL Watney, surveyor. This 
witness was followed by Mr. Recinatp R. Topp, engineer to the Metro- 
politan Company, who was recalled and cross-examined by Mr. Fletcher 
Moulton. 

Mr. MOULTON : Just look, Mr. Todd, at Table 14, which really repre- 
sents the extent to which electric lighting in Marylebone is not self-con- 
tained. If the Marylebone plant eupplied Marylebone, of course Willesden 
would not be needed for Marylebone ?—That is so. If it were possible to 
put down sufficient generating plant for the requirements of Marylebone 
that would be the case. 

You could not say that your plant and stations in Marylebone supply 
Marylebone without the help of Willesden !—No, not as the stations are at 
the present time. We have not steam plant sufficient. | 

Then the whole of Table 14 would go if Marylebone was a self-contained 
supply ? — Ves. | 

Now Table 15. You would not say there is any permanent ratio between 
capital expenditure and the 1,000 uuits sold. Capital expenditure is pro- 
portional to the maximum demand as a rule, is it not! —Yes. 

Then, again, Table 154 assumes that you are going to have your extra 
supply from Willesden, ani does not apply supposing that Marylebone 
ought to be a self-contained supply !—No, it does not. 

You take the cost of connecting up new customers as £24. 6s. per con- 
sumer, May I take it you consider that to be a fair estimate of the actual 
cost? — Ves, for the inside work and the meter; the mains have to bs 
estimated. | 

Now, coming on to Table 21, relating to the local trunk mains for the 
supply of current from Willesden to the Marylebone stations. Now, sup- 
pose you had 600 more statio transformers at Amberley-road for Willesden 
current, these would do just as well as these mains could do at any moment} 
—If we made due provision at Willesden. 

You would have to make за much provision for output at Willesden 
whether you sent this current to Amberley-road via Manchester.square or 
sentit direct !—The result would be very different, because with our trunk 
mains we can work in different ways. We can ring the changes by shutting 
down Amberley-road when working light loads, and Manchester-square the 
ваше. 


But we 
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How would Amberley-road be worse off if 16 had 600kw, of static trans- 
formers suited for current from Willesden instead of these local trunk 
mains from Manchester-square 1— It would have Manchester-square taken 
away from it, and would have to rely absolutely upon Willesden. 

The whole theory of this table is that Willesden is to be kept working, 
and then those mains would be no good; but there are occasions when 
Willesden is shut down for repairs!—I must differ with you, because we 
are putting in motor-generators which can generate alternating current 
as well as continuous current. If we wanted to supply those trunk mains 
from Manchester-square it would be as simple to do it after the change as 
it is at the present time. | 

Have you been supplying Amberley-road from Manchester-square — We 
do it frequently to а small extent. "There has so far been no neceesity. 

Then at the present time there is no necessity for these mains unless 
you want to shut down Amberley-road and Willesden at the same time ?— 

t is во, 

Then Table 22, again, entirely depends on the installation in Marylebone 
not being self-contained ! —Yes. | 

The UMPIRE: With the addition that the installation in Paddington 
is to become self-contained at the end of 1904 ?— Yes. 

Мг. MOULTON: And Paddington, you assume, takes nothing from 
Willesden after 1904 !—Yes. 

Turning to Table 22. What was the maximum demand on Willesden 
from Marylebone in 1901 !—Roughly, it was about 2,500k w. 

Now look at Table 22в. Do you suggest that Marylebone would at its 
maximum demand take 7,000kw. from Willesden ia 1904 ?—Yes, I should 
say it would. Not necessarily with Marylebone working its own plant. I 
do not say it is necessary for Marylebone to work its own plant. 

Oh! That is quite a new view. Then Willesden bas been prepared for 
Marylebone not to work its plant !—It is prepared to work either with its 
own plant or without, whichever the company may think fit. This table 
is calculated on the plant that is put down at Willesden. 

The UMPIRE : Mr. Todd can tell us what would bave been the maximum 
generating power of Marylebone іп 1904 !—The maximum generating 
pu in Marylebone will not be altered from what it is in 1901, 


w. 
Mr. MOULTON : You are claiming for Marylebone an increase of 500k w. 
year; and whereas the maximum deficiency їп 1901 was at most 
2,051kw., in 1904 you charge it with a deficiency of 7,000kw. !—Yee, that 
is because the district will be worked chiefly from Willeaden. 

Therefore, if Marylebone was entitled to a self-contained system, the 
whole of this fabric goes ?—Y es. 

Then you put in Table 224, Mr. Todd? That table is bated on the 
estimated units to be generated. Take the percentage of costs (35 per 
e in 1905, that is based on 2,200,000 units estimated to be generated ? 
— Yes. 

. The consequence is that if the estimate 2,200,000 is a perfectly baseless 
number, that 35 per cent. goes with it !—Certainly, the whole of the table 
would go if these estimates are not correct. 

Re- examined by Mr. CRIPPS: You have been asked as to the experi- 
ments you made in reference to loss in connection with house transformers, 
and as to the period of time over which those experiments were made. I 
do not know whether the suggestion was that there was anything mislead- 
ing in the time you took, but you took the time which it was possible for 
you to take for making an experiment of that kind, and that would give a 
1 in your opinion, on which to calculate the loss ?— Yes, a very fair 
tes 

. And as to the introduction of water softeners and detartarisers, if they 
had been put in earlier they would have constituted a saving to the com- 
pany, and have given а better return as regards net revenue ? —Үее, 

Then, as regards the 16 per cent. on Table 13. I think that 16 per 
cent. is on the 3,956,228 units for 1893 and would come to 622,000 units 
—Roughly, yes. 

Then, if you abolish the transformer losses you would have to consider 
the loss in the mains, and во on, at the same 16 per cent., would not you ?— 
Yes, but the 16 per cent. would be taken on the smaller current. 

What would the 16 per cent. be taken on ! —If it was taken from the 
generated units in the way that was suggested it would not apply to this 
table at all, because in the one case you generate not only the current that 
is sold, but the loss due to the transformers. That loss being eliminated, 
the 16 per cent. would be applied only to the generated units after the 
transformers would be abolished. 

Whether you do it in that way or as we have done it —which, I think, 
is inaccurate—you would have no substantial difference No. 

The UMPIRE: The transformation takes place at the end of the 
distribution ?—Yes. : 

Now Mr. Ferranti and Col. Crompton, and I think Mr. Swinburne, told 
us we ought to get а much better load-factor, about 20 per cent. What is 
your view of that as an engineer ? Do you think that, with a concern of 
this kind, in the future you ought to get во good a load-factor as 20 per 
cent. !—I think so. Since the original figures were put in, having heard 
the other engineering witnesses, I must say that I am fully convinced that 
the figures we have put, in of the units are considerably lower than they 
should be for future business. i 

Then, on Table 15А it was suggested to you tbat as regarde the cost of 
connecting new consumers there was no reason for the sudden change from 
£24. 6s. in 1902 to £21. ба. їп 1905 and £19. бе. in 1904, but I think you 
explained, did you not, that the change was as your system changed ?—As 
the system develops the mains can be used to better advantage. There- 
fore in future years the cost of mains per consumer must of necessity 
become less owing to the better load upon the mains, the greater use of 
them, and their use to better advantage. It depends on the better market, 
as we have called it, not on any change of system. 


(То be continued.) 


City of London Electric Lighting Oo. v. Oakley. 

In the City of London Court, on Tueaday, before Judge Rentoul, K.C., 
plaintiffs sought to recover £3. 18. 104. for а quarter's electric cur. ent 
supplied. Defendant objected to pay because he alleged plaintiffs’ meter had 
registered incorrectly. For а number of years he had been а customer of 
plaintiffs, and during the past five years the amount he bad paid them for 
the corresponding quarter now sued for was £1. 18s. 6d., £1. ls., 168. 10d. 
and 16s. respectively. He paid into court £1. 3s. 6d. The demand, he 
urged, was utterly out of proportion. 

The COMPANY'S REPRESENTATIVE said that by clause 56 of their 
Act of Parliament the record of the meter was to be held conclusive evidence 
of the consumption of electricity. Defendant had only been charged accord- 
ing to meter. 

Judge RENTOUL said that was all very well, but he must be reasonable. 

DEFENDANT said the meter had been changed, and it must have been 
faulty. He had asked the plaintiffs to make him an allowance, but they 
would not do so. The meter had been c three times. On one 
occasion, in two days he had doubled the consumption of a whole quarter 
in previous years. | 

PLAINTIFF3' REPRESENTATIVE eaid he thought defendant was 
making a mistake. The period referred to was six weeks, not two days, 
the meter-reader having inserted a wrong date on the consumer's card. 

DEFENDANT said he was going by the entries of the plaintiffa own men. 

Judge RENTOUL said it was certainly a very extraordinary jump. Нз 
did not know how the plaintiffs could insist on their demand when they 
changed the meter themselves. They had admitted that something 
apparently was wrong. DUM . 

PLAINTIFF3" REPRESENTATIVE said in the meter supplied to 
defendaut there was a well-known difficulty to contend with. Defendant 
was rather economical in his consumption of the light, and when only one or 
two lights were going the meter sometimes failed to act. He asked 
permission to call the company's chief meter inspector to show that the 
two changes of meter which had taken place were made for reasons 
altogether apart from the question of accuracy of registration. Plaintiffs 
felt that they had a claim for previous undercharges, and that the change 
in meter had put the account right.* 

DEFENDANT : There was nothing wrong with the other meters. 

Judge RENTOUL did not see how he could assist the plaintiffs. They 
could not sustain their claim in the face of the evidence. There must be 
judgment for defendant, with costa. 


Blectric Lighting Boards (British Mfg. Co., Ltd.). 
This matter came before Mr. Justice Byrne, on Tueeday, on the petition 
of Messrs. De Grelle, Houdret & Co. 
Mr. T. TERRELL, K.C., for petitioners, said his clients had arranged, 
with bis lordship's approval, to take a supervision order, and it was pro- 
poeed to appoint Mr. Kegen to act as joint liquidator with the present liqui- 
dator. The assets amounted to £18,000, and these were said to be assets 
for the debenture holders, but these debentures were disputed. He added 
that there would be a re-construction of the company. 
His Т, rdship made the usual supervision order. | i 


Blectric Railways Oo. (Ltd.). 
On the petition of Н. A. Nepean, Fyers & Co., Mr. Justice Byrne made 
the usual compulsory order. | 
Mr. EVE, RC. said negotiations for the support of the Great Western 
Railway Co. for the projected line from Kennington to Paddington had 
fallen througb. 


Telephone Rentals. 


Before Judge Russell, at Wandsworth County Court, London, on Monday, 
the National Telephone Co. sued a Balham tradesman for £17 due under 
an agreement. In July, 1901, defendant entered into an agreement with 
the company for the use of the telephone for five years at £17 per annum, 
payable in advance. When the second year’s rent became due in July 
defendant wrote regretting that, owing to badness of trade, he would be 
obliged to discontinue the use of the instrument. The company replied 
that they could not release him from his contract, but offered to charge 
him £5 per annum and а penny per message. Defendant was unable to 
accept this offer. Ра 

Judgment for company, with costa. 


Bow, McLachlan & Оо. v. Dutilh-Smith, McMillan & Co. 

In the Court of Appeal on Wednesday the Master of the Rolls and Lords 
Justices Romer and Mathew gave judgment in this case, fully referred to 
in our last issue. 

The MASTER OF THE ROLLS, in giving judgment, said it seemed to 
him that there was no reason to anticipate that Mr. Fidler would not 
honestly act between the parties in his position as arbitrator. The appeal 
would be dismissed with costa. 

Lords Justices ROMER and MATHEW concurred. : 

On the application of Mr. Hamilton, K.C., who appeared for plaintiffs, 
their lordships stayed the proceedings under the arbitration for a week to, 


* 


enable plaintiffs to appeal to the House of Lords if they so desired. 


The December quarter meter readings were as follows: — 1898, 56 units; 
1899, 45 units ; 1900, 24 units ; 1901, 104 unite. The company point out 
that defendant's office is in a dark basement, and it must be always im- 
possible for him to do without artificial light during the day. The use of 
one or two lamps only might not һе sufficient to cause the meter to act, 
but would be quite enough to account for between 30 or 40 units. 
Meters, as our readers know, are now being made which are sensitive to & 
very low load, and the company's position was that they have only 
recently ascertained the defendant's correct consumption. 
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Boddington v. Clayton Engineering and Electric Construction 
Бы the High Court on Saturday this case came before Mr. Justice Swinfen 


у. | 

Mr. SARGENT said it was a debenture-holder's action, and a motion for 
judgment upon admissions in the defence. Certain defendants did not put 
їп а defence. Plaintiff was owner of 3,000 out of a total issue of 20,000 
debentures, and there were a number of subsequtat incumbrances. 
Resolutions to voluntarily wind up were passed in September, 1901, and 
їп April last a receiver and manager was appointed. 

Judgment was given for plaintiff, the usual inquiry being ordered. 


8. Z de Ferranti v. British Thomson-Houston Co. (Ltd.). 


This appeal came before Lords Justices Vaughan Williams, Stirling 
and Cozens-Hardy on Thursday, and was brought to set aside the decision 
of Mr. Justice Swinfen Eady, dated Jan. 50, 1902, giving judgment for the 
defendants. The action upon which Mr. Justice Swinfen Eady's judgment 
was given was fully reported in T'Àe Electrician for Nov. 15 and 22, 1901, 
and the judgment on Jan. 31, 1902. The present appeal was opened by 
Mr. Crippe, K.C., for the plaintiff, who was presenting hiscase to the Court 
when the adjournment was taken yesterday (Thursday). 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 

The Brush Electrical Engineering Co., 119, Belvedere-road, 
London, S.E., require representatives for Glasgow, Liverpool, Man- 
chester, Belfast and North of Ireland and South Wales districte. 
See advertisement. 

Kirkcaldy Corporation require an electrical engineer to take charge 
of their electric supply and tramway department. Salary £250. 
Particulars from town clerk (Mr. W. L. Macindoe), to whom appli- 
eations by 22nd inst. See advertisement. 


Bermondsey (London) Borough Council require an engineer-in- 
charge for their electricity and destructor department. Applications 
to town clerk by noon Nov. 17. 

Greenock Corporation require a burgh electrical engineer at a 
пау of £250 per annum. Applications to the town clerk by 

inst. 


An inspector is required for Birkenhead electric tramways. 
Applications by 17th inst. 


Mr. Thos. Rooke, A.M.LC.E, has been appointed by Sydney 
(N.S. W.) City Council electrical engineer to superintend the erection 
of the electricity supply plant (under Messra, Preece and Cardew) at 
a salary of £600 per annum. ` 

On the recommendation of their Light Railways committee, 
Southend Corporation have appointed Mr. W. E. J. Heenan per- 
manent engineer at a salary of £350 per annum, 


Mr. W. M. Nelson, borough electrical engineer, Greenock, has 
resigned, and has accepted an appointment with the Brisbane Tram- 
ways Co. Mr. Nelson will relinquish his duties in about three weeks. 

Mr. A. G. Mackie, assistant telephone engineer to the Guernsey 
State Telephone Department, has been appointed telephone manager 
of the Swansea municipal telephone., | 


Mr. J. M'Maclachlan has been appointed assistant controller of 
the Central Telegraph Office. 


Mr. А. P. Dryburgh, of Swansea, has been appointed chief assis- 
tant electrical engineer at Dewsbury at £120 per annum. 
Mr. J. W. Towle, electrical superintendent of the Dublin United 


Tramways Co., has accepted a position with the London Underground 
Electric Railways (Ltd.). 


Arc Lamps as Burglar Alarms.—The premises of Messrs. D. S. 
Woolf & Co., Westminster Bridge-road, London, were broken into on 
Sunday last. ‘The opening of the warehouse door operated an auto- 
matic switch controlling the outside arc lampe, the lamps were 
lighted, and the timely warning enabled the police to effect the 
capture of four burglars. 

Ayr.—The Council recently applied for sanction to employ surplus 
revenue of the папата to meet capital expenditure, which is likely 
to exceed by £6,000 the £70,000 authorised to be borrowed under 
the Council's 1899 Act ; but the Secretary for Scotland has intimated 
that the surplus revenue must be carried to reeerve and will then 
be available for * providing for deficiencies and contingencies.” 


has, however, applied for authority to undertake 

There are about 650 miles of telephone lines on this island, with 
516 service instruments belonging ќо a private company, and about 
35 miles of telephone lines belonging to the Government, all over- 
je, Tiz i no local tels = service, 


Barnstaple.—A writ has been issued against the Corporation. 
The plaintiffs (the Attorney-General and Mr. C. E. R. Chanter, a 
local ratepayer) claim a declaration tnat the Corporation are not 
entitled to sell, let on hire, or supply any wires, lamps or apparatus 
other than meters, or to apply for those purposes any rates or any 
money borrowed on the rates; and (2) an injunction to restrain 
defendants from selling same. The town clerk has been instructed 
to defend the action. 


—The poll on the question of the municipalisation 


of the tramways has resulted in 15,139 votes being recorded for the 


Corporation bill and 8,558 against. 

Bournemouth.— We are informed that negotiations are proceeding 
between the Corporation and the Poole and District Electric Traction 
Co. for the purchase of the company’s undertaking in Bournemouth, 
Poole and Branksome. No definite agreement yet been con- 
cluded, and nothing has transpired as to the terms of purchase. 


Bradford.—The annual reports of the electricity supply and tram- 
ways departments have been issued. There are 1,560 customers of 
the electricity department—an increase of 155. For the tramwaysa 
year ago the maximum demand was 1,400 н.г., but at present the 
maximum is 2,800 H.P. The output per week is now 114,000 units, 
against 42,000 at the corresponding period last year. The mileage 
of lines worked by the Tramways committee has been increased 
during the year from 22 to 49. The number of accidents was 840, 
and out of that number four were fatal. 


Bristol.—A report on the increasing demands for electric current 
and on the steps to be taken to meet consumers’ requirements was 
considered by the Council on Monday. It was estimated that during 
the next two or three years it would be necessary toexpend £73,550. 
App icanon has been made for sanction to borrow this sum, and the 
Electric committee has been authorised to carry out the extensions 
when necessary. 

Ald. Pearson (the chairman of the committee) said it was proposed to 
spend £5,500 on trunk lines, and.an alternate set of trunk lines along 
another route. This work would be done without waiting for the consent 
of the Local Government Board. About £10,700 would be spent on low- 
tension distributing mains, which would provide about another 10 miles, in 
addition to the 150 miles already laid. Twenty-four miles of additional 
alternating-current feeders were to be provided, and arrangements madè 
to meet the demand for power. In 1897 they only supplied about 3 н.р. 
for power, but now the demand was equal to 1,000 H.P., with 300 n.r. 


| further waiting to be supplied. It was intended to add 11 miles of power 
mains. 


The committee anticipated connecting up another 800 customers, 
and at the present rate of increase there would be no need to come to the 
Council again for three years when the additional borrowings were obtained. 

Broughty Ferry.—4A proposal by a company to construct а tram- 
way from Broughty Ferry to Dundee has been rejected by the Council. 


Cape Town.—There were at Sept. 30, 1902, an equivalent of 
78,000 8 c.p. lamps connected to the Corporation's electricity under- 
taking. The number of consumers at the same date was 864, Water 

wer is used for generating to a large extent during the winter. 

nsiderable extensions to the plant are now being carried out. The 
price of current per kilowatt-hour for lighting is from 1s. to 8d., and 
for power from 7d. to 4d. The price for gas at Capetown is 10s. 6d. 


r 1,000. i 
P*Cheltenham.—A Statement of the financial position of the Elec- 
tricity department has been issued. The capital expenditure to 


March 31 was £141,544. 158, Id., gross profit £5,075, and deficit 
(after paying interest and исү for 1 rere instalment) 
£2,790. 128. 7d. The accumula deficit to March 31 last was 
£13,422. 12s. 5d. At present there are 628 consumers, with the 
equivalent of 39,100 8 c.p. lamps connected for private lighting. 
‚ An agreement has been come to between the National Telephone 
Co. and the Corporation for the settlement of outstanding differences 
in regard to disturbance caused to the company’s telephonic system. 
by the electric light cables and for placing the telephone wires under- 
ground. The heads of the agreement are :— 

1. The Corporation to give consent to company putting its wires under- 
ground, and the company to withdraw all claims for interference by the: 
Corporation's electricity supply department. 2. Works involving inter- 
ference with any street to be executed by Corporation at expense of com- 
pany or by company uuder supervision of Corporation. 5, The company 
in its discretion to place its main routes of wires within the borough 
underground, and to reconstruct its system in Cheltenham on the twin 
wire principle. 4. The company not to carry ану open or uninsulated wires 
across any of the routes traversed by electric trams. 5. The company to 
pay the Corporation by way of wayleave the maximum amount they pay 
in other large towns—viz., бв. per annum per subscriber, 10s. per large 
manhole, and ба. a small manhole, with a minimum of not less than £10) 
per annum. 

Chesterfield.—The Corporation decided on Monday to put down 
another 200kw. generating set, and to reduce the price of current to 
6d. for the first hour and 3d. after. The present charges are 7d .and 3d. 

. Olacton.— The Council have made application for authority to 
borrow £15,225 for electric lighting. 

Cocos-Keeling Islands.—In a report of a recent visit to these 
islands by Mr. L. H. Clayton, district officer of Christmas Island, ће: 
refers briefly to t'he recently established station of the Eastern Exten- 


1,0 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


— ... — . — — .' — — —————— ————— À— — n2: — c mnm —————ÁáÁ M AAA ———— —————n—————HÁÀ—ntn——ÁÀ——d 


sion Tel h Company on Direction Island. Mr. Cameron, the 
ЕЕ has nine European assistants, with 14 Chinese ser- 
vants and four Malay boatmen. There are, in addition, at present 
on the island three Europeans and 39 Chinese engaged in the erection 
of permanent buildings for the staff. The chief difficulty so far 
experienced has been lack of water, but & condenser has now been 
erected and the yearly rainfall would appear to be ample for all 
uses. The Chinese workmen appear to be very contented, and state 
that they are well treated in every way. Dr. Curtis has been engaged 
by the company as medical attendant on the island. 


Dartford.—Ash and Kingsdown Parish Council object to the 
Rural Council constructing electric tramways, but Wilmington Parish 
Council support the scheme. 

Derby.—It is proposed to apply for sanction to a loan to meet 
estimated capital expenditure (£3 500) of the Electric Lighting com- 
mittee for six months to March 31 next. 

Devonport.—The Council are to proceed with the projected 
extensions of the tramways, and Mr. C. Chadwell has been retained 
as consulting engineer at a commission of 4 per cent. 


Dundee.—Official inspection of the permanent way of the Con- 
stitution-road tramway route took place on Tuesday. 


Blectric Coal Cutters.—At Leicester on Wednesday representa- 
tives of the Miners’ Council and the Coal Owners’ Association had а 
conference on a question of wages at Snibstone Colliery, caused by 
the projected introduction of electric coal-cutting machinery. Elec- 
tric coal-cutters are employed at Ibstock Colliery, where the day 
wage is 7s. 6d. The Snibstone colliery owners also contemplate 
introducing similar machines, but the men require that they shall 
be paid on the same scale as at Ibstock. No decision was come to. 


Electric Cranes for Docks.—Whitehaven Harbour Commis- 
sioners have resolved to erect electric cranes at their docks. 


Blectric Lighting Notices.—Maesteg Council are applying for a 
provisional electric lighting order. 

London Electric Supply Corporation (Ltd.) are applying for au 
order for so much of the borough of Camberwell (London) as is not 
included in their orders of 1889 and 1890. 


Electric Tramway Notice.— Halifax Corporation intend to appl у 
for a provisional order authorising the construction of about 2 miles 
of tramways, the doubling of existing lines, &c. 


Exhibition.—The proposal to re-open the Wolverhampton Exhi- 
bition next year has been rejected by the guarantors. 


Glasgow.—The Corporation’s ground plans of the proposed Olyde- 
bank electric tramway extension have been approved by the Clyde- 
bank Council. 


Hackney (London).—The Council are putting down another 
1,500kw. steam dynamo, at an estimated cost of £25,500, to keep pace 
with the rapidly increasing demand for electric current. Prepay- 
ment meters are to be adopted for small consumers, and supply will 
be given at 44d. per unit, including meter rent. 


Hammersmith (London).—The borough electrical engineer (Mr. 
G. Gilbert Bell) has reported that for the past year the revenue of 
the electricity supply department was £17,826. 158, an increase of 
£3,472. 158. 31. on the year. The receipts from public lighting were 
£3,888, 78. 2d , an increase of £187. 7s. 7d. 


Hampstead (London) —In a recent report to the Borough 
Council the Lighting committee stated that they had given careful 
consideration to the question whether the electricity supplied to 
committees should be charged at the same rate as that supplied to 
public lamps or at the eame rate as ordinary consumers, Owing to 
the necessity of setting aside a sufficient sum for depreciation and 
also to the low charge for current supplied to consumers, and the 
high price of coal, the Lighting committee found that electric current 
supplied to the departments of the Council was charged at approxi- 
mately cost price, and therefore they recommended that no reduction 
in the price should b» made to those departments at present. 

In moving the adoption of the report, the Chairman (Ald. PRITCHARD) 
said it was difficult to ascertain the cost of the generation of current, 
which included not only management expenses, &c., but also depreciation. 
А great deal of plant became obsolete which caused considerable deprecia- 
tion. Great difference of opinion existed as to the percentage to be set 
aside for depreciation ; 3 or 4 per cent. on capital outlay had been sug- 
gested, but no company in London bad set aside as much as 2 per cent. 
The Council's engineer did not consider 3 or 54 per cent. enough —5 рег 
cent. beiog the correct amount in his opinion. His own view was that about 
4 percent. was а safe sum. The yearly profits had been wholly set aside to meet 
depreciation, and amounted roughly to £40,000, or 4% per cent. per annum 
—а position which no other undertaking in the kingdom could claim. 
There were only three or four local authorities who had a la reserve 
than Hampstead, and none in London with half their amount. Shoreditch 
was the only authority supplying current at a cheaper rate than Hamp- 
stead. Forty-two years was a general term fixed by the London County 
Council for the life of general plant. He thought this too long, and that 
25 years was nearer the mark. А reserve had been set aside on 
purpose to meet that depreciation. It had been suggested that the light- 
ing undertaking should be so carried on as to make profits to be used in 
reducing the rates. They, however, regarded the electric light as the best, 


the purest, and the most sanitary form of light, which they desired to see 
in the houses of the poor. To accomplish that prices must be lowered to 
compete with the gas, and that, he contended, should be done before any- 
thing was done to lighten rates. Their profit, this year, after paying 
interest, was £8,000. Next year it would probably be £12,C00, and it 
would continue to increase, so that he confidently anticipated the under- 
taking would be placed on a perfectly sound financial basis. The debate 
was adjourned. 


Horley.—Reigate Rural Council have consented to the application 
of Messrs. Bennett and Quin for a provisional order. 


Hornsey.—A report, prepared by the engineer (Mr. E. J. Love- 
grove) on Mr. В Hammond's supplemental scheme of electric 
lighting was adopted by the Council on Monday. It was stated that 
the capital expenditure had exceeded the authorised borrowing 
ронан by 28,462. 1s. 31, this being mainly due to the station 
пш and chimney. It was resolved to apply for a further loan 
of £16,000. 


Huddersfield. —An agreement has been entered into between the 
Tramways committee and Messrs. Martin, Sons & Co., of Lindley, оу 
which the committee engage to convey for seven years the coal 
required at the company’s works. A further short length of tramway 
will have to be laid from the coal shoots at Hillhouse siding to 
Bradford-rcad before the scheme becomes operative. Specially con- 
structed trucks to hold about 5 tons each will be used, and fitted 
with two electric motors, as in the case of the electric passenger сагв, 
Between 45 and 50 tons of coal are handled per day. 


Infirmary Lighting.—Specifications are being prepared for the 
electric lighting of Swansea workhouse infirmary. 


Iaquests.—The inquest upon the bodies of the four persons killel 
in the sad electric tramway disaster at Chatham o 1 О. 30 was resumed 
on Monday, when 

Joh Corrsy, pilot of the runaway саг, was recalled, and denied the 
story of a second car running away down the hill after the accident 
occurred. He wasin charge of that car,and had it under control all the time. 

а. Н. Bruce, dockyard driller, a passenger, said the car waited at the top 
of the hill for a pilot for some minutes, and then started without one. A 
little way down the hill the car seemed to go at lightning speed. The 
driver did his best to stop the car. 

Е. C. PEARGB, driver of the car, said that at the top of Westcourt-street 
he stopped for five minutes for the pilot, and rang the bell for him about 
20 times. When he saw the pilot approaching he started the car, as he had 
done on previous occasions, with the idea of picking him up about half-way 
down. He started the car by releasing the hand brake, and then applied 
the electric brake. After going about 8yde. the car seemed to lurch 
forward, and he shut off the electric brake. He let some sand out, and 
again applied the brake, but the car went at a terrible speed again, and 
dashed round the curve and overturned. Не was a regular driver, and hat 
been at the work four months. He was previously а labourer. Не had 
driven that particular car before, but had not met with any accident. Н з 
was quite satisfied before he started from the station in the morning that 
the brake equipment on the car was in good working order. It was a foggy 
morning, and the rails were in a bad condition. but he had had them quite 
as bad before and had gone down the hill all right. He felt quite compe- 
tent to go down without the pilot, and he used the same brakes as before. 
He had the slipper brake applied all the time. He did not know then that 
he could reverse the current on the car. All be knew was that he could 
apply the three brakes. He did not believe the additional number of pa-- 
sengers had anything to do with the accident, as he had gone down before 
with an excess number. The car had a wheel worn flat on the right-hand 
side, and that would upset the running. He reported this to the yard 
foreman, and he was told that it had been taken out, but he proved the 
flat was there by seeing it a'ter the accident. The wheel jolted. His 
instructions were not to go down the hill unless the pilot was on the car. 
He checked the car, and it was only going 8 miles an hour at the points. 
The wheels skidded nearly all the way down, and this was caused by the 
electric brake locking them. Не believed the pilot could have got on the 
car if he had tried while it was going down the hill. 

А$ the conclusion of the driver's evidence the inquiry was again adjourned. 


Ou Wednesday, Dr. Danford Thomas, coroner for Central 
London, held an inquiry into the circumstances attending the 
death of a fitter named Withers, aged 26, employed at the Metro: 
politan Electric Supply Соз works, South-street, Manchester- 
equare, London, who met his death from electric shock whilst at 
work on Monday. Mr. G. Scott Ram, Electrical Inspector of 
Factories, watched the proceedings on behalf of the Home Office 
месе Deceased had been employed by the company for some 
months, 

Norman, a fitter's labourer, said he was with the deceased at work as 
usual, and in the evening they had to pay some copper strips down in the 
subways situated in the basement of the works. Witness and another 
man was in the subway to receive the copper strips from deceased, who was 
in the engine room, and whose duty it was to pass the strips down through 
an opening in the floor. The strips were between 20ft. and 506. long, and 
were like ribbons. They had received some 16 of these slips when witness 
heard Withers call out, and on looking round saw him getting up from the 
floor after having received a shock. He then saw that ks were on 
the strips that had been laid down in the trench, and he called out that 
they were alive. He looked upwards and saw deceased was on the 
ladder leading to the engine room, and had hold of &. copper pole. 
Current was at once cut off. Deceased fell off the ladder into the subway, - 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


161 


and when he went to bim he found that he was in an insensible condition, 
A doctor was at once called in, but deceased died in about five minutes, 
The following morning he found the accident was caused through the 
copper strip that was passed down having cut the indiarubber round one 
of the mains and come in contact with the live main. 

Mr. Квогчлір Topp, chief engineer to the company, said deceased and 
the other men were about cheir ordinary work, and he was satisfied that 
they were doing it in a proper manner. If proper care was taken, there 
was no more than ordi danger, because at large electric worke such as 
these, men bad naturally to be careful to see they did not receive a 
shock. On visiting the works he found that in letting down one of the 
copper strips it had been allowed jto catch the rubber that covered one 
of the mains. After the experience now gained, of course further measures 
would be adopted to protect them. The men were, of course, fully aware 
the mains were alive because the current was continuously on. 

Mr. A. WYATT, superintendent at South-street works, said deceased had 
been working there for six months and was an experienced workman. 

Mr. WiTHERS, father of deceased, said deceased was fully aware of the 
danger of electrical works, because he had previously worked with witness 
at the Leyton electric works. 

Dr. JoHN PoLLock Simpson said he was called in and found deceased 
insensible. Endes vours were being made to restore animation, but deceased 
gave a few gasps and expired. Death was due to asphyxia following on 
electric shock. 

The jury returned a verdict of accidental death, and added a rider 
recommending that tlie compeny should in future see that the mains were 
more effectually ргоѓес'ед. 


Islington (London).—The conditions of electricity supply to 
flats came before the Council last week. It was reported that a 
demand had come in from certain flats in Tollington Park for about 
100 lamps, and the owner was required to give а guarautee that such 
a supply of electric energy would be taken for two years as wonld, at 
rates of charge for the time peng produce & revenue equal to at least 
20 per cent. per annum upon the estimated cost of laying mains. 
This, however, he declined to give. Tenants were now demanding а 
supply, and the owner шо that he should not be required to give any 
guarantee inasmuch as the cost of wiring fell upon him, and unless 
tenants conld obtain "apply without such guarantee no owner would 
goto such expense. The Lighting committee thought it would be 
to the advantage of the electricity undertaking if reasonable facilities 
were given to the public to avail themselves of supply, and that in 
the case of flats wired by owners, extension of mains should be made 
without insisting upon а guarantee, subject to each саге being indi- 
vidually considered by the committee. The estimate for j^ i 

distributing mains was £180, and this expenditure was authorised, 
the committee's report being adopted. 


сее ай week the report of the borough electrical engi- 
neer (Mr. J. M. Smyth) for the year ended June 30 was presented 
tothe Council The expenditure was £46,471, deficiency £2,519, 
the total deficit from the commencement being £4,058. The number 
of consumers was 92, number of public lampe 72 (24 arcs and 48 
incandescents), motors 12, equal to 64 н.р, 139,425 units of elec- 
tricity were generated, and of these 51,194 were sold to private con- 
sumers and 39,543 for public lighting, 32,510 being used on works. 
The present machinery is capable of supplying about three times the 
maximum demand of last year. The prices charged for electric current 
ате too low to make the undertaking self-supporting until the output 
is considerably increased. It is estimated that the output for the 
current year will be about 180,000 units, and Mr. Smyth thinks that 
the undertaking may become self-supporting at the end of the fourth 
year of working, or sooner if the tramways require power next year. 
The Council decided on Wednesday to apply tor a provivional 
order authorising an extension of their tramways to Stockbridge. 


Kingswear (Dartmouth) —Brixham Council have agreed to per- 
mit the Urban Electric Supply Co. to lay cables across the river 
Dart and in part of the Brixham district to give a supply of electric 
current in Kingswear. ' 


Knuteford.—The Council are applying for an extension of time 
carrying out their provisional order. 


Launceston.—The Council have approved the agreement with 
Mesers. Crompton & Co. in regard to electricity supply and obtaining 
a provisional order. 

Light Railways.—The Buxton District (Electric) Light Railway 
application is to be confined to proposed lines from Maccleefield and 
Buxton to 5 the portion from the latter place to 
Chinley having been dropped. 

For the Leek and Manifold Valley Light Railway scheme the 

propose to make а grant of £17,500 and the Staffordshire 
County Council have advanced £10,000. 


oo cattle market is to be wired for the electric 


London County Council.—At Tuesday's meeting the adjourned 
report of the joint Parliamentary, Highways, Housing and Finance 
committees on the subject of underground railways was dealt with. 

was referred to in The Electrician last week. After con- 


üderable debate the several recommendations of the joint committees |. 


Were ad 


Mr. DicKINSON saw no reason why tbe Council should not formulate a 
scheme, and ridiculed the idea that it would cost £50,000,000 to get an 
underground scheme for London. 

Mr. Sr Low thought the Commission would come to the conclusion 
that shallow tramways would be better than deep-level railways. 

Mr. Borns said in his opinion tube railways had already become an 
obsolete form of locomotion, and that the future rested with surface 
electric trams. 

Telephones —A report was submitted by the Establishment com- 
mittee that the offer of the National Telephone Co., amounting to 
£327. 15s., for an adequate provision of telephones at the Council's 
central offices be accepted. —A djourued. 

Omnibuses —It was resolved not to proceed with the application 
to Parliament for powers to run omnibuses during the reconstruc- 
tion for electric traction of the Council's tramways, as а section of 
rail has been designed which enables а temporary track to be laid on 
the surface of the carriage way. 

Electric Light Wiring.—The Parliamentary committee reported 
that further requests had been received from local authorities asking 
the Council to insert in its General Powers Bill of 1903 clauses 
empowering metropolitan borough councils as are or may be author- 
ised to supply electric energy to wire and fit consumers’ premises 
on such terms as they may decide upon, and to obtain loans for ғо 
doing. Last session thesé clauses were struck out of the bill, and 
the committee, in now recommending that they be again inserted, 
pointed out that the success of the application to Parliament must to 
а very large extent depend upon the co-operation of the borovgh 
councils. —This was carried. 

Lowestoft.—The Council have refused to comply with а request 
to give a supply of electric cutrent for theatre lighting at a flat rate 
of 4d. per unit. | 

Lye and Wollescote (Wores.).— The Board of Trade have 
deferred for a year the question of revoking the Council’s electric 
lighting order. 


Lynn.—The Council have received a request for a fupply of elec- 
tricity in Queen’s-avenue, outside the borough boundary, and appli- 
cation has been made to the Board of Trade toallow this to be доге, 
The mains are also to be extended to the docks. 


Maidenhead.— Capt. Jas. E. Pearce, electrical engineer, was сц 
Monday elected mayor of Maidenhead. Capt. Pearce, whose father 
was mayor of Maidenhead five times, served throughout the South 
African war as а volunteer, and is chairman of the Electric Lighting 
committee, 


Manchester.—The chairman of the Electricity committee (Dr. 
Bishop) has resigned his membership of the Council, thus terminating 
his connection with the Electricity committee. | 


Mangotsfield (Bristol)—The Parish Council have appointed a 
committee to further consider electric lighting matters. 


Marlow.—The District Council have been asked by Messrs. Roberts 
& Co., parliamentary agents, who are acting for a London syndicate,. 
to consent to an application for a provisional electric lighting order. 
The matter is before а committee. | 


Mexborough.—Application for sanction to a loan of £2,500 for 
electric lighting extensions has been made by the Council. 


Monmouth. —The Council have agreed to undertake the wiring of 
houses in the district with Corporation labour and on easy terme. 


Motherwell—Further extensions of the electricity works are 
i to meet increasing demands for current, and application 
been made for sanction to a loan of £20,000. 


Municipal Fire Insurance.—Last week a further conference of 
London local authorities was held at Shoreditch to again consider a 
proposal to formulate a scheme of municipal insurance. 

Dr. Н. MansFigtpD ROBINSON (town clerk of Shoreditch) presented a 
report, which stated that Nottingham and Glasgow Corporations had 
formed fire insurance funds by special Acts of Parliament, and that the 
London School Board had formed a similar fund without statutory autho- 
rity, no objection being raised by the Local Government Board auditor, 
and they had counsel’s advice that the scheme now suggested could be 
legally entered into without Parliamentary authority. The leading features 
of the scheme were that the insuring authorities should pay their fire 
insurance premiums into a common fund, to be managed by an executive 
committee, the commíttee being authorised to admit to the scheme any 
municipal or local authority in the United Kingdom. 

On the motion of Mr. PRYxzs (City Corporation) it was decided to sub- 
mit copies of the report and the scheme to the consideration of the metro- 
politan local authorities, who should then appoint, delegates to a conference 
to be held two months hence. 

Municipal Telephony.—By 36 votes to 12 Brighton Corporation 
rejected, on Monday, а motion to abandon their proposed municipal 
telephone service. 

e Local Government Board have sanctioned a loan of £20,300 
for the Swansea municipal telephone service. 

On Monday Hull City Council authorised application being made 
for sanction to a loan of £47,000 for providing a municipal telephone 
service. An amendment to refer the matter back was defeated. 

West Hartlepool Council has been granted а licence to establish a 
mmnicipal telephone schem», 
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Northampton. —The of the Northampton Electric Light 
and Power Co. for electric current for lighting are to be reduced at 
the end of the ei to 6d. per unit for the first hour and 3d. after, in 
lieu of 634. and 34d. respectively. 

Paddington (London).—Au adjourned report of the Gas and 
Electric committee of the Borough Council recommending the adop- 
tion of incandescent gas instead of arc lighting for Westbourne. 
terrace has been referred back. 


Penang.—The electricity supply works for this district are 
expected to be opened early in 1903. The total plant capacity is the 
equivalent of 6,600 8 с.р, lamps. Messrs. Preece and Сафон аге 
consulting engineers for the works, 


Penny-in-the-Slot Electricity Supply.—A proposal is made to 
supply electric current for lighting Sunderland model dwellings on 
the prepayment meter system. It is éstimated that current for an 
8 c.p. light for 53 hours can be provided for Id. 


Personal.—We regret to learn that the health of Mr. F. E. 
Andrews, A.M.LE E., works secretary at the Falcon Works of the 
Brush Company, bas broken down. He has, in consequence, been 
ordered a six months’ rest at Davos Platz, and the board of the com- 
pany have readily acceded to the request. We sincerely wish Mr. 
Andrews a speedy and complete recovery. 


Plymouth.—The return for 1901-2 of the electricity supply under- 
taking shows receipts £13,323 and expenditure £8,487, leaving gross 
pron £4,835. The cost per unit has beon 2 194, exclusive of capital 
charges. 

Mr. Paar, at Monday's Council meeting, criticised the statement and 
said that instead of a net profit there was really a deficit of £600 after 
providing for sinking fund (£700) and other charges. No provision was 
made for depreciation or renewal. 

Ald. Raprorp (the chairman of the committee), in ly, said that 
depreciation and repairs were necessarily small in a new undertaking. 

Mr. DRBNJAM reminded members that they had machinery installed 
much in advance of their requirements, 


Prestwich.—The Electric Lighting and Tramways committee 
have been authorised to apply for a provisional order, which is to be 
transferred to Salford Corporation. | 


Rugby.—The Council have rejected а recommendation of the 
rus qois committee to approve а tramway project for the district 
and to make a contribution towards the widening of thoroughfares. 

Some time ago the school authorities decided to cease generating 
current and to take supply from the Council. The authorities have 
now changed their iude and the Council are considering the 
probable effect of this decision upon their municipal scheme, 


Runcorn.—Application has been made by the Council for an 
extension of time for carrying out their provisional order obtained 
in 1899. 

Sheffield.—A pplications for current for power have been received 
by the Corporation's electricity department from C. Cammell & Co. 
for 260 Ен P. and from W. Jessop & Sons for 250 E H. P., the latter 
firm undertaking to ultimately double their demand. ft 

The Electric Light committee propose to increase their yearly 
salary list from £3,190. 4s. to £3,402. 163, Amongst those whose 
salaries are to be increased are Mr. H. S. К. Parton (secretary), Mr. 
A. Cuthill (chief station 1 and Messrs. B. F. Callis, H. Wragg, 
P. Hewitt, A. T. Nixon, F. P. Seager (engineers-in-charge), Mr. J. W. 
Barnes and Mr. C. E. К. Biggin (superintendent and assistant super- 
intendent of the wiring and fittings department), and Mr. J. W. 
Beauchamp (superintendent of factory). 


South African Orders for America.—It is reported that the 
Westinghouse Electric Co. of Pittsburg has received an order for a 
complete railway system to be laid down in the De Beers mines, 
where six electric locomotives will be used. The General Electric Co. 
of America has secured a contract for 119 electric motors of various 
sizes, six dynamos and other electrical machinery for the workshops 
of the Natal Government Railway. 


South London Tramways.—The shareholders of the South 
London Tramway Co. on Wednesday approved the agreement for 
the sale of their undertaking to the London County Council. 

The Highways committee of the London County Council propose 
to introduce the queue system at the Blackfriars terminus of their 
tram ways. 


Southampton.—The Corporation application for loans of £4,315 
for additions to the new electricity station buildings on the western 
shore and £2,162 for tramway feeders was inquired into last week. 


Tiverton.—A report on electric lighting, prepared by the borough 
engineer (Mr. J. Siddals), was considered by the Council on Monday. 
The report included recommendations to establish electricity supply 
ìn conjunction with the municipal gas works, and to adopt gas-driven 
plant (with producer gas), having an initial capacity of 2,000 8 c.p.. 
to be ultimately increased to 6,000 8c.p. The initial outlay would 
be £8,900, the annual charges £1,110. Before coming to a decision 
it was resolved to obtain farms from companies for taking a transfer 
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Torquay.—Some of the incandescent electric lamps used for 
street lighting are to be replaced by Nernst lamps. The utility of 
Nernst lamps for N lighting is to be tested after the ar: 
lamps are extinguished. 


Tottington.—The Lancashire Electric Power Co. offer to give a 
supply of electricity in bulk at prices stated in their 1901 bill, less 
20 percent. Bury Town Council have also been asked to quote terms. 


Tramway By-Laws at Leeds.—The Board of Trade have 
sanctioned the by-laws recently drawn up by the Leeda Corpora- 
tion for the regulation of their tramway traffic. The by-laws 
authorise the carrying of excese passengers standing inside the cars, 
but not on the outside. Express permission of the conductor will be 
required. The tramways committee decision is to allow eight extra 
passengers inside the car on special occasions” (after noon on 
Saturdays, all day on Sundays and on holidays, and at times when 
the weather is inclement. This matter was (dealt with in our is u: 
of Oct. 10. Doubt is expressed by those who are opposing the cor- 
cession as to the power of even the Board of Trade to allow such 
overcrowding. 


Tramways and Light Railways Association.—The secretary 
(Mr. Ernest Benedict) informs us that the statement of a daily paper 
that Mr. E. Garcke is a member of Council of this association is not 
correct. Mr. Garcke retired last year, and does not seek re-election. 


Tunbridge Wells Telephones.—The adjourned special meeting 
of Tunbridge Welle Council was held on Wednesday, under the 
presidency of the mayor (Ald. Finch). A report presented by the 
town clerk (Mr. W. C. Cripps), the borough accountant (Mr. J. W. 
Forster), and the telephone manager (Mr. G. S. bd eae had been 
printed and distributed to the members of the Council. In this 
report the position of the municipal telephone undertaking was 
reviewed exhaustively. 

It was pointed out that only so short a time back as February last, on 
the Council obtaining a loan of £15,000 additional for the telephone service, 
it was estimated by Mr. A. R. Bennett, consulting engineer to the Council, 
that this sum (bringing up the total expenditure to £25,000) would pro- 
vide 1,148 actual revenue-earning lines. The estimated revenue from thes? 
lines gave a surplus of income over expenditure of £1,086 to meet contin- 
к On the appointment of Mr. Wallace as telephone шападег in 

uly, 1902, that gentleman presented a report upon the undertaking, 
showing that at June 50 810 working lines had been erected, including 
24 junctions and 40 inside extensions, leaving net 746 working lines, 
the capital expenditure.at that date being £21,753. Mr. Wallace estimated 
that an expenditure of £450 further would be necessary to bring this number 
of lines into proper working condition, making a total capital expenditure of 
£22,183. There were at that time (June 30) 192 spares in the then exist- 
ing underground cables, and a certain amount of spare room on the poles ;. 
£2,817 was in hand, and instruments, stores and tools to the value of 
£1,200. But Mr. Wallace pointed out in his report that the easily-connected . 
subscribers, thoseat the centres of the telephone area, had been supplied, aud 
the department had, therefore, to go further afield for new subscribers. Mr. 
Bennett, in his evidence at the inquiry into the Council's application for a 
further loan, stated that when the 1,148 lines were completed there would be 
only 40 spare wires in the underground cables, and these would have to be ' 
divided over 44 distributing pointa, so that long before the limit was reached 
additional cables would have to be laid to provide the necessary connec- 
tions. This, Mr. Wallace indicated, would require larger proportionate 
expenditure, the amount depending upon the number of new districta to 
be connected up to the system, and he set out a proposition by Mr. Benne. t 
whereby 55 completed lines in six different districts would entail an expen- - 
diture of £2,737, or £49. 158. per line. With regard to these extensions, 
Mr. Wallace proposed their being deferred until a satisfactory return upon 
capital could be assured. If this policy were carried out, then Mr. 
Wallace’s estimate of completing the 402 lines necessary to perfect Mr. 
Bennett's original estimated total could be completed for а sum of £7,133 
in excess of the £2,817 remaining of the original £25,000 borrowed. 
Mr. Wallace then recommended that a review of the telephone poaition 
should be taken, pointing out that unless the Council were assured of 
some 300 or 400 new subacribers in the immediate future some few years 
must elapse before the full revenue from the plant then installed would 
be received. If, on the other hand, it was decided that no further loan 
should be applied for, steps would have to be taken to reduce the then 
expenditure, and for this purpose Mr. Wallace set out a full list of the 
works in hand, involving capital expenditure of £2,743, apart from the 
sum of £7,671 which would bs required to complete the telephone work 
then already sanctioned. Mr. Walluce intimated, further, that the cost of 
extensions to switchboards, structural alterations and general contingenci +8 
would bringthetwolastmentionedamouutsto £3,000and £9,000 respectively. 

When this report was received the town clerk pointed out that Шив 
involved an application for а further loan of £9,000, although the work 
comprised in Mr. Wallace’s report had actually been included in the esti- 
mates placed before the Local Government Board by Mr. Bennett to be 
covered by the loan of £25,000 sanctioned by the Board. 'The matter 
having been brought before Mr. Bennett, that gentleman found he had 
inadvertently omitted in his estimate an item representing £2,500, and 
at the same time the borough accountant reported that the average earn- 
inga of each subecriber's line, which had been reckoned at the Local 
Government Board inquiry at £4. lls. 5d., was steadily falling, and 
the town clerk expressed the view that in the state of affairs disclosed by 
Mr. Wallace's report it would be practically impossible to succeed in 
obtaining a further loan if determined opposition were offered. At the 


same tine the town clerk suggested that either the National Tel 
Cn = -° abino in Tanhriden Walla ahould ha aannirad he tha Connail. 
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or that, on the other hand, the Council should dispose of their own system 
to avoid ita becoming а upon the rates. The committee decided 
that it was not desirable to publish Mr, Wallace's report, as this was 
calculated to injure the Corporation's undertaking and to reduce its value. 


and to reduce the wages outlay and generally to cut down expenses, At the 
end of October, 1902, the number of actual revenue-earning lines was 853, 
and Mr, ‚е was of opinion that this number could be raised to 883 

her capital expenditure ; and it was further suggested that if 
Mr. Bennett would waive the whole of his commission Mr. Wallace would be 


i This was followed by a deputation from Tunbridge 
Wells ratepayers similarly urging the Council to think twice before 
adopting the National Company’s proposals, and recommending, in 
fact, that the offer of the company be rejected. The National 
Chamber of Trade of Hull also put in a word for municipal tele- 
ny, and practically charged the National Telephone Co. with 
and corruption, enforcing its irresponsible views by the 
naive suggestion that “if the te роле is worth to the National 
Compeny the money expended by the Corporation, aurely it is worth 
the same money to the Corporation." 
subsequent proceedinge, did not seem 
particularly 


This view, in the light of 
à to strike the Council as 
rly logical, specially coming from an outside source. 
At this stage of the proceedings the following telegram was 
received from Mr. A. R. Bennett, and was read by the town clerk :— 
If my name is brought into discussion I consider Town Council do me 
great injustice if they come to any resolution without consulting me. 
Would be obliged if you will convey this message to them. 


The Mayor then declared the ad Journed debate open, and 

Councillor Marsa repeated his complaint that.they were disposing of 
their undertaking without payment. 

Councillor STRANGE said they were doubtless in А 
Their new loan was all but exhausted, their estimates were exceeded, and 


engineer be deferred until the end of the present financial year. 

Councillor EDwARDs seconded. 

Councillor Ѕмітн said at the inquiry when the loan of £15,000 was 
asked for, the estimated receipts were £5,248 from 1,148 lines at £4. 11s. 5d. 
In October, 1902, that number was reduced to 850, and they had spent all 
the money and bad a loss of something like 


great responeibility if they continued the undertaking. 

Councillor Epwarps said the trouble had all arisen through the 
decision of the telephone committee not to publish Mr. Wallace's report, 
Which was one the most honest and businesslike he had been privileged to 
peruse. 


Councillor Hicks took strong exception to the way the municipal tele- 
phone had been boletered up from the financial n 
the annual cost of the telephone to the Council 


lot the Corporation telephone, Every effort had been made to support the 

: They complained of rate - cutting, but who had 
He thought the time had 
come when a full exposé should be made of the methods adopted in con- 
nection with this telephone undertaking. The estimated loss of £19 per 
sunum which had been presented to them was fallacious, inasmuch as it 
wa based upon the estimate of securing new subscribers oul; of money 


which Mr. Bennett was going to refund to the Corporation. He urged 
that there was a total loss of 21,600 on the new system. It was a gross 
impertinence for the Hull Trade Council to come to them as they had 
done and compare the National Telephone Co. to Tammany. He had con- 
vinced himself that the telephone undertaking would entail a heavy loss 
upon the rates and he should vote for the aale to the National Co. 

After several amendments had been proposed and either ruled out of 
order or lost, Ald. Stone’s resolution that the offer of the National Tele. 
phone Co. should be accepted, was carried by 19 votes to 8. 


Walthametow.—The electricity works here have been in opera- 
tion for just over 12 months, and the accounts of the first year’s 
working show a profit of £1,027, after paying interest and sinking 
fand charges. The capacity of the works when the present exten- 
sions are completed, will ba 810kw., comprising Westinghouse gas 
engines and producer plant. The electrical engineer (Mr. F. A. 
Wilkinson) reports that applications are in hand for an equivalent of 
26,400 8 c.p. lamps. 


Watford. In the minutes of the Electric Light committee pre- 
sented to the Council last week, it was stated that the electrical 
engineer (Mr. C.lebrook) reported that the valve gear of the 150kw. 
sets required renewal, and would cost £230. The nature of Mr. 
Colebrook’s report induced the committee to refer the matter to 
the Council Mr. Colebrook also reported other defects in the 
engines in use at the station necessitating the shutting down of the 
plant for half-an-hour the previous Saturday. 

Mr. BENSKIN (chairman of the committee) said that unless they adopted 
their engineer's suggestions serious consequences would follow. During 
the last 12 months £168 had been expended on repairs to these engines. 

Mr. СогЕввоок, who was called upon to explain the matter, said if the 
Council's financial position were stronger he would recommend them to 
throw the present engines out entirely. They were of an experimental 
type, and were no longer made by the Brush Electrical Engineering Co., 
who supplied them in the first place. The maintenance contract only 
extended over 12 months and had expired. E 

The minutes were approved. 


Wath-upon-Dearne.—The Board of Trade have deferred the 
revocation of the Council’s electric lighting order for a year. 


Wednesbury.—Oa Monday the Council passed a formal reso- 
lution requiring the South Staffordshire Tramways Oo, to sell so 
much of their undertaking as lies within the borough, | 


West Ham. Ihe foundation stone of the new electricity genera- ` 
ting station at Canning Town was laid on Friday. 

To the Council’s omnibus bill powers are sought to extend the. 
tramways system at a cost.of £130,000. 


Whitehead (Ireland).—Arrangements have been made with the 
National Electric Wiring Co. for the erection of electricity works 
for supplying current for public and private lighting. | 


Wilmslow.— The Conncil have rescinded their reaolution to 
establish electricity works. ; 


Wimbledon.—The District Council are applying for a provisional 
order to authorise supply of electric current to Merton, in the rural. 
district of Croydon. : 


‚ Wolverhampton.—On the electricity undertaking for the past 
year there was a net profit of £507. 138. 114. after paying out of 
revenue £405. 6а, 4d. for altering the system of supply. 


Workhouse Lighting—The Local Government Board have 
informed the guardians of the City of London Union that they con- 
sider less expensive fittings than those suggested for the Bow 
Infirmary should suffice for a poor law institution, and that they 
cannot assent to a departure from the regulations requiring adver- 
tisements to be issued. | 

Sanction has been given to a loan of £1,850 for the electric 
lighting of the Wakefield workhouse. 

Doncaster Guardians have decided to adopt electric lighting for 
their board room and offices, 

Dartford Guardians have asked the electrical engineer to the Coun- 
cil me Waterland) to report as to cost of electric lighting of 
workhouse, 


Wrexham —An inquiry was held on Thursday last week into the 
Council's application for sanction to borrow £11,000 for electricity 
supply extensions, The town clerk (Mr. Thos. Bury) said the money 
would be mainly employed in providing additional generating plant > 
to supply electric en to the Wrexham and District Electric 
Traction Co. for operating the Wrexham-Rhos tramway. There 


was no opposition. 


Yarmouth.—The Council recently decidedto obtain Parliamentary 
powers to extend their tram ways, and a resolution to this effect was 
passed at a meeting when only 30 members attended. It has been 
discovered that at least 32 members should be present to give the 
two-thirds majority necessary under the Tram ways Act, and counsel's 
opinion is to be sought as to a solution of the difficulty. . 

Blectro-Harmonic Concert. —A ladies’ night concert will be lield 
in the Crown Room of the Holborn Restaurant, London, this Friday) 
evening at 8 o'clock, unda: ‘he residency of Mr. John E. Т: | 
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Cricket Prizes.— The first annual social and prize distribution of 
the Leeds city electric lighting department cricket club took үе 
on Saturday. The т (Mr. Н. Dickinson) presided and dis- 
tributed prizes to Meesrs. Oddy, Newby and Wildman, who attained 
the best averages during the past season. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
дау; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Durban Corporation invite tenders for a complete telephone 
exchange equipment for an ultimate capacity of 7,200 lines, the 
present contract to make immediate provision for 2,520 lines. The 

uipment will comprise distribution and switch-room boarde, power 
plant and wiring, also underground dry-core air-space cables. Fur- 
ther particulars are given in an advertisement, and specifications, 
&c., may be obtained from the agents to the Corporation (Mesers. 
Webster, Steel & Co.), 5, East Iudia-avenue, London, E.C., to whom 
tenders by Dec. 5. 

Manchester Electricity committee invite tenders for the whole of 
the work required in connection with the supply, testing, delivery 
and erection of power and distributing circuits complete, and a 
system of arc and incandescent lighting at Stuart-street generating 
station and 10 sub-stations. Specifications, &c., from the secretary 
(Mr. F. E. Hughes), Town Hall, Manchester, and tenders (addressed 
to chairman) by 10 am. 26th inst. See advertisement. 


Bridgend District Council invite tenders for the construction of 
electric light maine, fittings, arc lamps and standarde, incandescent 
lamps and fittings, sub-station fittings and other works. Specifica- 
tions, &c., from the consulting engineer (Mr. Herbert T. Sully), 
Scottish Widows Building, Bristol, or of the clerk to the Council 
(Mr. T. J. Hughes), Courthouse Buildings, Bridgend, to whom tenders 
by noon, Nov. 25. An advertisement contains further particulars. 


Buluwayo (Rhodesia) Municipal invite tenders for the constructi: n 
and 5 of an electric tramway system. An advertisement 
contains further particulars. Copies of the draft 8 &c., can 
be obtained from the London agents (Messrs, Davis and Soper), 
54, St. Mary Axe, London, E.C., to whom tenders by noon Feb. 26. 


Clacton District Council invite tenders for supply and erection of 
boiler-house plant, engine-house plant, switchboard, street work, 
accumulators and travelling crane. Specifications of the consulting 
engineer (Mr. W. H. Trentham), 39, Victoria-street, Westminster. 
Tenders to the clerk (Mr. Geo. T. Lewis) by 3 p.m., Dec. 22. See 
also advertisement. 


The directors of the Caledonian Railway Co. invite tenders for 
various stores for 12 months, from Jan. 1903, including telegraph 
appliances, telephones, &c., electric lighting material and fittings, 
bolts and nuts, copper rivets, &c., hardware, indiarubber and asbestos 
goods, galvanised wire, oils and grease, screws, tools, timepieces, &c. 
Specifications from stores superintendent (Mr. J. Lorimer), Charles- 
street, St. Rollox, Glasgow, where patterns may be inspected till 
Nov. 21. Tenders to secretary (Mr. J. Blackburn), 302, Buchanan- 
street, Glasgow, by Nov. 24. 


Stalybridge, Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board invite tenders for the supply, delivery and erection of 
motor-generators, combined change-over and equalising switches, 
starting motors and transformers, combined boosting sets, combined 
balancing sets and air compressors; also accumulators and hand 
travelling cranes. Tenders to clerk (Mr. Frank Schofield), Town 
Hall, Stalybridge, by Nov. 24. 

Blackburn .Corporation require two Lancashire boilers with 
mechanical stokers, &c., six superheaters, battery of economisers, two 
feed pumps, three ejector condensers and complete system of pipe 
work, tanks, valves and accessories, and coal and ash conveying and 
elevating plant. Tenders to town clerk by noon Nov. 21. | 

Dumfries Corporation invite tenders from companies for (1) taking 
over the Council's electric lighting order, (2) lighting апа traction 
combined, (3) supply of energy for tramways if worked by Corpora- 
tion, (4) for lease of lighting and traction works if constructed by 
Corporation. Tenders by Dec. 1. 

Aberdeen Corporation invite tenders for an electrically-driven 
tower waggon, complete with secondary batteries, motors, &c. 
Tenders to city electrical engineer by 26th inst. 

Londonderry Corporation iuvite tenders for carbons for one year 
from Jan. 1, 1903, Tenders to town clerk (Sir В. Newman Chambers) 
by 22nd inst. 
~ Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
Bich пша low tension switchboarda, Te ders by chm Nov. 28. 
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Lowestoft Corporation invite tenders for overhead line equipment, 
poles, &c., underground feeder cables, ёс. Tenders to town clerk by 
5 p.m. Nov. 26. 


Halifax Tramways and Electricity committee require a 750kw 
steam dynamo and a condenser, Tenders by Nov. 20. 


Finchley Council invite tenders for three water-tube boilers, two 
steam balancing seta, travelling crane, two storage batteries, feeders, 
distribution mains, &c. "Tenders by 24th inst. 


Pontypridd District Council invite tenders for tramway permanent 
way, а traveller and a storage battery. Tenders by noon Nov. 22. 

Pontypridd District Council also invite revised tenders for the 
erection of generating station, offices and car sheds Tenders by 
noon Nov. 23. 


Eastbourne саса invite tenders for motor omnibuses to 
accommodate not less than 16 passengers each. Tenders by Nov. 29. 


Cheshire Lines Committee invite tenders for stores, including tele- 
graph materials. Tenders by Nov. 28. 


The Adriatic Railway Administration, Florence, want tenders by 
25th inst, for three electric locomotives. 


— 


War Office Contracts.— The Secretary of State for War notifies 
that tenders are invited from time to time for specific quantities of 
various articles, including electrical stores, scientific instruments, 
wires, cables, lamps and lanterns, oils, chemicals, tools, traction 
plant, fuees, ironmongery, indiarubber goods, &:. Manufacturers 
who desire to tender should address the Director of Army Con- 
tracts (Mr. A. Major), War Office, Pall Mall, S.W. Firme already on 
list need not apply. 


TENDERS REOBIVED AND AOOEPTED. 


Cheltenham guardians have accepted the tender of Steel Bros. for 
electric bell fitting at £105. 198 , with maintenance for four years at 
3 guineas a year. The National Telephone Co. tendered at 
£114. 168. 10d. and £15 per annum; Messrs. R Е. and C. Marshall 
at £115 and £15 for five years ; and John Such & Sons at £120 and 
£16 for four years. 


Messrs. Crompton & Co, have obtained an order for two 200kw. 
three-phase alterna‘ors (coupled to Bellies engines) and 100 incandes- 
cent fittings aud pillars for street lighting from the Bloemfontein 
(South Africa) Corporation through their London agents, Messrs. 
Davis and Soper. 


Sheffield Corporation have placed a contract for a 500kw. alter- 
nator and for extensions to existing machines and switchgear exten- 
sions with Ferranti Limited. 


Malvern District Council have accepted the tender of H. aud T. 
Danks for boilere, W. T. Glover & Co. for cables, and that of Dick, 
Kerr & Co. for transtormers, alternators, engines, &c. 


Bristol Corporation have ‘accepted the tender of Messrs. C. A. 
Parsons & Co. for two 750kw. single-phaee alternators. 


Canterbury Corporation have accepted the tender of Mesers. Venner 
& Со. for Hookham electricity meters for 12 months, with а minimum 
of 50 meters 

Cleckheaton Council have accepted the tender of Messrs. Atkinson 
and Thornton for wiring the electricity works and that of the British 
Insulated and Helsby Cables for jointers’ tools, &c. 


Crompton & Co. have secured a contract from Peterborough Corpo- 
ration for one 120kw. and one 240kw. traction generator (coupled to 
1015 engines), a traction switchboard and a Chelmsford reversible 

ster. 


BUSINESS NOTIOBS. 


Mr. C. D. Falcke has taken Mr. Percival West into nership, 
and the business will be carried on under the old style of the Birming- 
ham Electric Fittings Co. The firm are extending their plant and 
machinery to embrace the manufacture of all kinds of electrical 
appliances and accessories. 

Messrs. Ashmore, Benson, Pease & Co. have appointed Mr. J. Gray, 
A.M.LE.E., 19, Waterloo-street, Glasgow, agent for Scotland for 
A.B.P. accumulators. 

Messrs, Т. C. Collins and Н. E. Arkwright (trading as Collins Bros.), 
electricians, &c., 35, Electric-parade, London, S.E., have dissolved 
partnership. 


LIQUIDATION. 


A meeting of the Electric Fog Signal Syndicate (Ltd.) will be held 
on Dec. 10 at 1, Queen-street, London, E.C., to receive an account of 
winding up. 

Winding-up Petitions.—A petition for winding up the New 
пара! Electric Lamp Co. (Ltd.) will be heard in the High Court 
on Nov. 18 


A petition for the winding up of the Telescriptor Syndicate (Ltd.) 
heard in the High Court on 25th inst. 
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Sale by Auction.— Messrs. Wheatley Kirk, Price & Co. have been 
e by the Charing Cross and Strand Electricity Supply Cor- 

ration to sell by public auction, at an early date, surplus plant, 
including five Willans type I. L engines coupled to Edison-Hopkinson 
dynamos, опе Willans type H.H. engine and dynamo, seven Babcock- 

ilcox water-tube boilers, steam pumps, &c. Detailed catalogues 
of the auctioneers, 46, Watling-street, London; and Albert-square, 
Manchester. See advertisement, 

Plant for Sale—An advertisement gives particulars of two 
engines, two dynamos, switchboard, arc lampe, &c., for sale. 

Patent Amendment. An advertisement appears on another page 
notifying amendment of the specification of letters patent No. 14,049 
(1901) granted to J. H. F. Bale for * Improvements in Trolley Heads 
for Electric Tramcars.“ Opposition must be lodged by Dec. 4. 


Wire Guards for Glow Lamps.—aA new wire guard has recently 
been introduced by Messrs. Schneider Bros. of Hachenburg, Germany, 
for which the chief claim isits simplicity of connecting device. Usually 
these guards have to be screwed on or to be fixed to the socket in a 
more or less difficult manner, but in the guard under notice the 
holder has а connecting device by means of which the guard is 
simply pressed round the socket and fixed by means of two angle- 
levers. This simplicity of construction reduces the cost of the guards. 


Cable Drums, Lamp Ladders, Tower Waggons, Testing Vans, 
Hand-carts,* &c.—Messrs. S. Rawlinson & Sons, of Blackburn, 
have ready a useful catalogue of all descriptions of arc amp trim- 
mers’ ladders, cable drum carriages, tower waggons, acid-proof testing 
vans, cable jointers’ vans, telephone hand-carts, &c., of which the 
firm have made large numbers tor electricity supply companies, local 
authorities, manufacturing firms and Government departments. The 
lit is fully illustrated, and specifications of the different items 
accompany the particulars. 

A Sealing-Wax Heater.— The illustration below shows an 

i electrical sealing-wax heater, made 
U by Mr. Hugo Helberger of 
Munich. In this apparatus (which 
is intended for sealing letters, 
packete, bottles, &c.) the liquid 
sealing-wax is kept enclosed until 
required for sealing, an arrangement 
which should in some respects be 
preferable to the open electrical 
heating pote used in some large 
stationery establishments at present. 
It consists of a small shoe-shaped 
container fixed on a stand, and the 
wax is placed in this in the form 
of sticks which are melted by an 
electric heater placed at the bottom of 
the container. А small valve, which 
can be actuated by the finger, enables 
the liquid wax to flow from the 
bottom. Мг. Helberger in- 
forms us that this apparatus 
is ше by several firme, 
including one which has 60 of 
the appliances in use. He 
also claims that the consump- 
tion of current js no greater 
than that required for a single 
10 c.p. lamp. 


Nernst Lamps.—We are asked by Mr. G. Braulik, 217 and 218, 
Upper Thamee-street, London, E.C., to publish the following :— 

In connection with & notice which has recently appeared warning users 
against infringements, I beg to inform the trade generally that I do a very 
large business in these lampe, and having made special agreements I am 
prepared to supply the trade with these lamps, and to guarantee all such 
purchasers against, infringement. 

etic Brakes.—The Chatham and District Light Railway Co. 
have decided to replace their present brakes, which are of the 
ordinary * hand” pattern, by the Westinghouse magnetic brake, the 
order for the equipment having already been placed with the British 
Westinghouse Electric and Mfg. Co. The company claims for the 
apparatus that it combines with the advantages of the ordinary 
hand. brake, the track-brake and the electric brake, certain special 
advantages which make the derailment of a car almost an 
impossibility. Т 
Price List.—The Electrical Trades’ Supply, Birmingham, send а 
sheet giving prices, &c., of incandescent lamps. 

Imports of Electrical Goods.—The value of electrical goods 
imported into this country during October was £51,139, against 
£52,961 in October, 1901, and £174,524 in October, 1900. The total 
value for the 10 months ended October 31 was £565,394, compared 
with £736,781 and £969,223 in the corresponding periods of 1901 
and 1900 respectively. 

. Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufactured 


electrical apparatus and material (including telegraph and telephone 
wire and material, but not including есше: machinery, P hich 
is not separately specified) from Nov, 5 to Nov. 11, with the ports 
of destination :— 

Africa—Alexandria, £140 ; Cape Town, £9,508 (including £190 telegraph 
material) ; Chinde, £70 ; Durban, £388 ; East London, £86 ; Port Eliza- 
beth, £1,183 (including £766 telegraph material). Argentina—Buenos 
Ayres, £534 (telegraph material) Australasia—Adelaide, £302; Fre- 
mantle, £142 ; Lyttleton, £105 ; Melbourne, £299; Napier, £60 ; Perth, 
£436 ; Sydney, £870. Brazil—Rio Janeiro, £1,997 (telegraph material). 
Canary Islands—Teneriffe, £6,200 (telegraph cable) Ceylon—Colombo, 
£125. China—Shanghai, £708. Denmark—Copenhagen, £75 (telegraph 
wire). Fiji, £56. France — Marseilles, £55. Germany—Bremen, £48 
(telegraph material). Gibraltar, 229. Holland — Amsterdam, £60; Rot- 

, £83 88055 material). Hong Kong, £58. India Bombay. 
£42; Calcutta, £680; Madras £77. Пау — Genoa, £112 (telegraph 
material). Japan—Nagasaki, £128 (telegraph cable); Yokohama, £194. 
Malta, £750 (telegraph instrumente). Russia—Reval, £328. Siam— 
Bangkok, £30. Straits Settlements—Singapore, dd. Sweden—Gothen- 
burg, £32 (telegraph wire). Uruguay—Monte Video, £12 U.S.A.— 
New York, £145. Total £25,989 against £197,175 in the corresponding 
week last year (Nov. 7 to Nov. 13). 


COMPANIES’ MEETINGS AND REPORTS. 


— — 
Eastern Extension, Australasia and China 
Telegraph Co. (Ltd.). 


The report of the directors for the half-year to June 30 states that the 
gross receipts were £283,856, 2s., against £346,336. 5s. 8d. for the-corre- 
sponding half-year of 1901; the latter figures, however, included about 
525,000 for revenue derived from exceptional sources. Consequently, the 
actual decrease in traffic receipts amounted to about £40,000, and is 
chiefly due to reductions of tariff which have not yet resulted in any sub- 
stantial increase of traffic. The working expenses, including £27,490. Ба. 11d, 
for maintenance of cables, absorb £121,237. 17s. 7d,, against £115,781. 9s. 7d. 
for corresponding period of 1901, leaving £162,618. 4e, bd. From this is 
deducted £7,691. 19s. 6d. for income tax and £6,400 for interest, leaving 
£148,526. 4s. 11d. as net profit for the half-year. Two quarterly interim 
dividends of 1} per cent. each, amounting to £75,000, have been paid, 
leaving £73,526. 4s. 11d. to be carried forward. 

Since the close of the half-year the company has contracted to supply 
and lay, on account of the Netherlands Government, a submarine cable 
between Balikpapan, in the island of Borneo, and Kwandang and Menado, 
in the island of Celebes. The cable has been manufactured by the Tele- 
graph Construction and Maintenance Co., and will be conveyed to ita 
destination and laid by the two repairing steamers (the Restorer ” and 
the “ Patrol”) now being constructed and equipped for the Eastern 
Extension Company onthe Tyne. These steamers are rapidly approaching 
completion. | ‚ 


West India and Panama Telegraph Co. (Ltd.). 


The directors’ report for the half-year ended June 30 states that the 
amount to credit of revenue is £28,970. 17s. 9d., against £29,145. 138. 5d. 
for the corresponding half-yearof 1901. Expenses have been £22,599, 15e, 4d., 
against £21,277. 78. 2d., leaving 80,571. 28. 5d., to which is added 
£2,516, Os. 6d. interest on investments, and £4,079. 14s. gd. brought from 
last account, making £13,166. 17s. 8d. It is proposed to pay бв per share 
on account of arrears of dividend on first preference shares (£10,568. 18s.), 
carrying balance (£2,797. 19s. 8d.) to current half-year’s account. This 
leaves in arrear the dividend on the first preference shares for the six 
months ended June 30, and two years’ dividend to same date on the second 
preference shares. 

The loss of the company's repairing steamer “ Grappler,” with all bands, 
by the eruption of Mont Pelée, Martinique, on May 8, has necessitated the 
chartering of the вв. “ Newington” and hiring cable machinery and tanks 
for her. Contracts for the supply of 83 knots of cable were made to 
replace part of the cable lost in the “ Grappler ” ; and all the necessary 
equipment for a cable ship having been purchased, the Newington” 
sailed from London for the Weet Indies on June 14, with an efficient cable 
staff on board. Since her arrival she has been engaged in repairing various 
broken sections, among them being the cable between St. Lucia and 
St. Vincent, the repair of which restored through communication to all 
stations except Martinique. This section. was, however, interrupted two 
days afterwards, off the coast of St. Vincent, by renewed volcanic disturb- 
ances, and a part of the new length just laid in was picked up in a very 
mangled condition. Further repairing operations have, therefore, been 
suspended for the present off the coasts of St. Vincent and Martinique. 
Through communication has again been restored by the repair of the 
St. Lucia-Grenada section. This was only effected under extremely diffi. 
cult conditicns, as the cable had to be grappled for and lifted from a depth 
of 2 miles of water. 

А contract has been entered into for а new repairing steamer, to be 
delivered by May 31 next. 

А donation of £500 has been made to the fund for the relief of the 
dependents of those lost in the “Grappler,” and of the company’s staff 
who perished at St. Pierre. | 

The directora regret to report that, owing to continued ill health, Mr. 
Andrews has been comgelled to resign the chairmansbip of the board, and 
Mr. Kingsford has been elected in his place. Mr. О. von Chauvin bas also 
been elected а director, and the International Ocean Telegraph Co. having 
nominated Mr. D. Le Rougetel as their nominee, he has been elected to a 
Beat on the 


166. 


THE ELECTRICIAN, NOVEMBER 14, 1902. 


—.—ß———————32,ůdj— ſ:— — 
—d é . . . . . — — — —2—0 ll. — •— L—k.d w. 


British Aluminium Co. (Ltd.). 


The report for 1901 states that the profit was £12,525. As this was 
insufficient to meet debenture interest, depreciation on plant, &c., charges 
on stccks of metal and other items by £14,076, the debit balance has been 
increased from £4,888 to £18,965. Early in the current year the directors 
deemed it desirable to have an exhaustive examination made into the 
affairs of the company by Mr. J. S. Harmood Banner, avd it has been 
decided to reduce the item of patents and goodwill by £29,481, leaving it 
at £100,000. The stocks of metal and certain stores have also been valued 
at lower rates, following upon reduced prices in England. This hae neces- 
aitated the writing down of values by £21,583. The company contracted 
in 1897 to purchase large quantities of aluminium in America, which were 
found to be in excess of requirements, and an agreement has been entered 
into with the sellers to cancel the order for undelivered balance in con- 
sideration of the payment of £5,600. Those amounts have been carried 
to suspense, along with others resulting from writing down sundry 
investments, losses on consignments of metal, provision for bad and 
doubtful debts, and special expenditure incurred in connection with 
mines development, issues of new capital and unsuccessful application 
for & prolongation of the company's principal patent &c. "The directors 
suggest that the total (£80,228) should not for the present be dealt with. 
During the last few months there has been a distinct improvement in sales 
of aluminium, but the company was not in a position to pay the debenture 
stock interest let inst. The directors accordingly consulted the trustees 
of the debenture stockholders, who have sanctioned certain modifications 
in the provisions of the debenture trust deed. With regard to carbide, 
there bas since the end of 1901 been a considerable fall in the selling price, 
and the conditions under which it is being produced and sold are so 
unsatisfactory that the directors are of opinion that unless more favourable 
arrangements can be made the manufacture should be discontinued on the 
expiry of the current contract next spring, even though much of the plant 
which bas been specially provided for that purpose would thus become use- 
less. The negotiations referred to in the last report with a view to an 
arrangement between al] aluminium producers resulted in an agreement 
being arrived at. It has since been disclosed that the company has not, as 
was intended, secured the full proportion of the aluminium business which 
belonged to it at the time the agreement was cometo. The directors have 
taken ateps to obtain a rectification of the anomaly, and are firmly pressing 
the matter upon the parties interested. 


ALLGEMEINE ELECTRICITATS GESELLSCHAFT (BERLIN).—The annual 
report for the year ended June 30 is iesucd and refers to the indus- 
trial crisis in Germapy, and in particular to the depreesion in the 
electrical world, which is attributed to over capitalisation, to companies 
teking contracts on unprofitable terms, to works beiog enlarged on the 
strength of orders for work and undertakings owned by the parties giving 
the order, апа therefore not likely to be repeated. No immediate improve- 
ment is anticipated, and no radical change is likely to be effected until the 
large firms have come to an understanding as to prices, &c. А dividend of 
8 per cent. is recommended against 12 per cent. last year, and 15 per cent. in 
1899-1900. All the derartmente were comparatively busy, especially the steam 
turbine, fittings, cables, automobile and wireless telegraphy branches. 
During the year 15,285 dynamos and electric motors, representing 
211,861 H.P., were manufactured, against 21,850 and 268,100 н.р. in the 
previous year. There was a great increase in the number of small motors 
(up to 5 н.р.) sold. Wireless telegraph stations had been equipped 
for the Imperial Admiralty on the coasts of the Baltic and tbe 
German Ocean. Altogether about 100 stations have been equipped, 
including two in France (Havre and Bar fleur). There was a con- 
siderable development in the manufacture of the Nernst lamp, and there 
was also an increase of about half a million in the number of ordinary 
incandescent lamps sold over the previous year. Reference is made to 
the experiments on the Berlin-Zossen military railway which have already 
been fully reported in The Electrician. The profit, after paying interest 
on obligations, was M.6,966,966, and, with amount from previous year, 
there was a disposable balance of M.7,223, 257. 


CAPE ELECTRIC TRAMWAYS (LTD.)—At the meeting on Wednesday 
the report, given in our issue of 518t ult., was adopted. The chairman 
(Col. Sir C. Euan-Smith) congratulated the shareholders on the satisfactory 
results of the year's operations. They bad carried 2,083,902 passengers in 
excess of those carried in 1900-1. In 1901 the profit was £75,922. 28. 9d., 
and last year £81,498. 11е. 8d. In Port Elizabeth the Humewood exten- 
sion had been completed, and would be presently in working order, and 
the board recently sanctioned further expenditure in connection with the 
power house at Port Elizabeth. Their hopes in regard to the dock's line 
extension had not been realised. The Cape Town Municipality and the 
Harbour Board had not been able to arrive at & decision, and until harmony 
of action was attained the company was powerless to act. The board had 
determined upon a further immediate distribution of а д per cent. interim 
dividend, which would take the form of a bonus. 


CITY NOTES. 


— 


MEMORANDA.—Bank rate per cent. (since Oct. 2, 1902). Price of silver 
223 Sd. og, (Nov. 15). Consols (22 per cent.) 951—938 for money, 
958—955 for account; per cent. 954—94 (Nov. 13). Consols Pay 
Day, Dec. 1; Stocks and Shares Continuation Days, Nov. 25 and Dec. 9 ; 
Ticket Days, Nov. 26 and Dec. 10; Pay Day, Nov. 27; Mining Share 
Carry-over Days, Nov. 24 and Dec, 8. : 


BRITISH ELECTRIC TRACTION CO. (LTD.)—Subecriptions have been 
invited during the week to an issue of 73,000 6 per cent. cumulative pre- 
ference shares of £10 each at £12 per share. The list closed yesterday. 


CAWADA’S MARCONI WIRELESS TELEGRAPH CO.—This ів the title of a 
company incorporated in Ontario with a capital of 41,000,000, for 
exploiting the Marconi wireless telegraph patents. | 

MANHATTAN ELEVATED RAILWAY СО. (N.Y.)—The annual report 
shows an increase of 29,000,000 passengers compared with last year, with 
а decrease in working expenses. This result is ascribed to the partial use 
of electricity, and а further decrease in ezpenses is expected when the 
whole system has been equipped electrically. The gross earnings were 
$9,620,563, and the net earnings show an increase of $1,230,156. 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee have 
appointed Nov. 26 as a special settling day in a further issue of 20,000 £5 
shares (£2 pa'd, £1 being premium) of the Calcutta Electric Supply 
Corporation (Leid.). Application has also been made to appoint a special 
eettling day in the further issue of £10 fully-paid ordinary and £10 fully- 
paid 6 per cent. cumulative preference shares of the British Elect:ic Trac- 
tion Co. (Ltd.). 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


TY w ook E Ine. AGGREGATE. 
en or 
(а) Noot] Amount. Bec. (a) 
E £ £ £ 
Aberdeen Corporation...| Nov. 1| 873/+ 215 22 | 23,954 |+ 5,788 
Ayr Corporation ...... e|» 8 174 ＋7 39 25 | 8,822 285 
Birmingham Tramways| „ 8 | 5,052 + 925 18 ' 91139 + 4,572 
„Blackburn Corporation.“ „ 7 755 | 101, 33 | 27,515 + 3,713 
Blackpool Corporation. » 6 515 + 72 32 35,882 * 162 
Bolton Corporation „ 9 1.572 + 229 32 | 52,533 * 5,628 
BournemouthCorporat’n T "AE T —. 
Bradford Corporation.. „ 9 | 3,132 |+2,150 32 108,571 ·+72,785 
Brighton Corporation. „ 9 749 | 50 38, 162 
Brisbane Tramways......|Sept.24 | 2257 i+ 217, 13 | 50,565 + 6,100 
Bristol Trams & Carriage Nov. 7 | 4,581 |+ 928 24 | 89,071 4 15,690 
Buenos Ayres & Belgrano Oct. 12 | 2,890 - 225 15 | 43,160 + 1,740 
Burnley Corporation. Nov. 8 687,4 635 6, 4,197 + 5,654 
Calcutta Tramways Co. . „ 8 |B30.164 + Riosis, 19 611,917 | +R16734 
Cardiff Corporation ЕУ ee ee ИИ 
Carlisle Tramways Co... „ 8 161+ 34 145 | 8035 + 600 
Central London Railway) „ 8 7,122 + 147 19 124,187 710,209 
Chatham & Dist. Lt. Rys. „ 6 2 120 10,841 . 
City & South London Ry. „ 9 3,489 + 984 19 | 56,430 7 19,259 
Cork Elec. Tramways Co| „ 6 563'+ 146 844 26,869 + 5,863 
Devonport & Dist. Trams Oct. 31 | 4047 27, 434| 18,955 + 1,147 
Doncaster Corporation...| ... E a T ni T 
Dover Corporation ...... Nov. 8| 189|4 19 32 | 7,704 |- 199 
Dublin & Lucan Railway „ 9 921+ 9 19 2425 |+ 62 
Dublin Southern Dist....| „ 7 | 758|+ 15 119 |20,057\ |, 2,006 
Dublin United ............ „ 7 3,758 4 380 119 74,281 
Dudley—Stourbridge ...| Oct 51 750 f 50 434| 33,019 |+ 5,945 
*Dundee Corporation . Nov. 5 768 ＋ 143 822 18,161 
East Ham Council.. » 458 ＋ 170 20 10,423 ＋ 2,007 
Gateshead & Dist. Trams Oct. 51, 8347 231 433 32,968 |+ 6,500 
Glasgow Corporation . . Nov. 8 12,688 – 1.058 22 282,089 — 13,672 
Gravesend—Northfleet | Oct. 51 1985 | 15 | 2,806 E 
Greenock & Port Glasgow] , 51, 411|+ 114 434) 22,027 12861 
Hartlepool Tramways ..| „ 51 222, .. ' 454 11,170 |+ 1,089 
Hull Corporation ......... Nov. 8 1,721 n 145, 32 | 57,429 + 2,522 
Isle of Thanet Co. ., 8; 352 T 22 19 | 21,849 + 19,045 
Kidderminster & Dist... Oct. 51 115 + 14 434| 5505 + 55 
Leeds Corporation Nov. 8 | 4816 11070 32 170,504 |-- 28,605 
Liverpool Corporation.. „ 1 | 9,831 + 665. 44 429,819 735,175 
Liverpool Overhead Ny. „ 9 1,465 7 75 {19 | 29,833 |- 892 
Manchester Corporation| „ 8 | 5,264 73, 2280 73 234, 221 " 
Merthyr... oe .. . . Oct. 31 179|-  26| 434| 8,820 |- 1,604 
Middleton ... . » 51: 229 514 9,588 s 
Newcaatle-on-Tyne Corp| Nov. 8 5,085 | .. . к 
Oldham, Ashton & Hyde.“ Oct. 31 | 521 4 454| 25,555 |+ 1,231 
Perth( W.A.) Elec. Trams| Nov. 7 | 1,035|+ 143/144 | 46,562 |+ 7,755 
Poole & Dist...........—...| Oct. 51, 248 454| 11,479 |- 95 
ж Portsmouth Corporation| Nov. 8 | 1,282 | + ise сз 
Potteries ..................| Oct. 51 | 1,662 | + 434| 65,000 |+ 5,400 
Rothesay .................. „ 81 44 + 104| 1,088 |+ 545 
Salford Corporation Nov.10 | 2,774 | 4- 32 | 85,950 
Sheffield Corporation. „ 9 | 4,037/+ 19 | 80,620 ＋ 14, 280 
Southampton Corp „ 6 969 | + з me 
Southend Corporation. „ 5 197 | + 51 | 9,595 Ses 
* Southport Tramways ... Oct. 51 228 | + 434| 11,588 |+ 4,016 
"8. Staffordshire Trams. „ 51) 738|- 434| 33,262 — 1, 
Sunderland Corporation. Nov. 9 ' 1,022 |+ 32 | 38,665 |+ 2,772 
Swansea Trams. . Oct. 31 | 4706 453 20,843 |+ 1,528 
Taunton Trams. „ 31 53 433| 2,884 |- 325 
Tynemouth & Dist, 2.2. „ 31 257|+ 454| 15,206 |+ 1,791 
Weston-super-Mare.-...| , 29 45 254! 5,555 es 


Wigan Corporation. is OIM MP 

Wolverhampton District! „ 31 521+ 434| 9.175 + 5,946 
Th ith th od . 

eee Tite e h Er ue аыр, 
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ELECTRICAL COMPANIES’ SHARE LIST. 


— — 


AMOUNT PREVIOUS Price Rats PER BUSINESS DONE 
o» pu NAME, Wrer’s PRICE, | Wednesday, | Окнт. DIVIDEND рти. DURING WEEK 
SHARE. | DAND. Noy. 5, Nov, 12. YISLDED. ENDING Noy, 12, 


ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
1 -— | Bl'ekh'th&Gr'nw'ch D'st'ct Elec. Lt. Ord. (ful y pd.) } 1 i i sa és i е 
Stock Do. 4j 1st Deb. Stock Prv. Certs, (red. & och.) . 160 109 108 109 481 He s s 
10 1 Bournemouth and Poole Elec. Supply Ord. . | 12} 184 194 184 5 8 8 eis RA ic 
10 4/6 Do, per Oent. Oumulative Pret. ..... sies bebe = © E 10 11 4 110 " bie 
Btock 44 Do, 4 Oent. Debenture Stock (red.) . !3 106 108 106 4 5 4 E 3 
E 2 Miao. Bepply Ord... Rg enadi ЖЫ. ae log  10j 814 6 — IC$ 104 
i 3/6 Do. per Cent. Pref er d lo 10] 8 5 1 | March and September es a 
à 8/6 | Oaloutta мре Supply Ord. (1 (1 io 80, 000) өйө де 7 8 7 8 815 0 = 78 
5 ese Do. (30,001 to 40,000 7 3 T 8 — 72 а 
Stock % | Central Electric А 4% Guar, Deb. Stock. 106 10) 107 110 8 )3 10 - s - 
b 4/0 | Charing Cross & Strand Elec, Sup. (Lt to 50,000) ... 9 94 9 94 5 6 8 | February and August 9. 9% 
5 oer Do. (50, 001 to 70 000) eee e eee 8 9 8 9 ea — LI LII 
- 2/8 44 per Cent. Preference 53 6 i 53 818 3 10 T^ a 
5 — Do. City Undertaking ‹ 44% Cum: Prei. 4 5i 4 5 or Sei 41 уй 
Stock 4% Do. 4% Deb. Stock Red. 105 107 105 107 814 9 > 1'6} 106 
6 1/6 Do, à par Oant, (Nos. I-14, O00 C20, 501. 50 650 6$ 6 54 6 210 0 | March ........... а 8 — 
Stock 44% per Oent. Debenture Stock (red.).....| 109 112 109 112 4 0 9 June and December. x AM 110 
10 10/0 am on n Nleotrio Lighting Ord. . . . . 10 11 10 11 4 10 11 February and August * s 
10 6 6 per Oent, Cumulative Pref. ....... ase 131 144 13} 4} 4 2 9 | January and July ...... 133 40 
Stock 5 рег Оепі. Debenture Stock (гөй.) ..... 123 128 123 128 3 18 4 June and Decem zi zon 
Btock 4j Do, ре 2nd Deb, Stock Certs. (all pd.) . 104 107 104 17 453 ete 1034 3 
10 4/0 Oounty of London and Brush Prov. eee eer 8} ^ 8h 4 4 Б eee eee soe 
10 Do. 6per Cent. Cumulative Preference .....| 114 12 lij 1 416 0 | March and September " — 
Stock 4x Do. Deb. mys (Л ра.) (жиы emen] AU Tii 109 112 4 0 9 os 11 109} 
5 Folkestone city Supply Co. Ordinary 6 64 6 64 5 0 0 * 6} Hs 
Btock s Do, 41% Debenturc Stock (red.). . . . e... 102 10б 102 105 ЕА 2 * pa 
5 8/6 | Hove Electric Lighting Ordinary. . . e v 73 8} 7 8} 4 14 2 Š bs 
5 5/0 Kensington and ghtabri е 00007008 ve 10 11 10 11 4 10 11 eee eee on 
5 6 Do, брег Cent. lat CRETE ETN ШЫЙ, С 63 ei 61 4 811 | January and July rie en 
Btock i Do. 42 Deb, Stock (red.)...... I Bob. Stk.(red.)| 101 104 101 104 8 18 11 oe za ue 
Btock a Kenstn.& Kngtbg.Co.& Notting Hill emen 106 107 104 107 814 9 5e ess ога 
3 eos London Electric uppl Ordinary LALLE SEETI TET TTET dod 1 2 1 at ... eee — ecc 
5 2/6 Do, 8 рег Oent. —— v" 4 E 4 514 8 53 5 
Steck 4% 4 per Gent. lat Mor Debentures . csl] 360" 00 96 99 4 1 2 Mar., June, Sept., Deo. * 
10 7/0 — Elec. Suppl 70 1 to 85,000)... 153 163 164 16$ 4 410 | А and October...... 16g 16 
Biock Y per Cent. De — First Мо .| 110 115 110 115 3 18 11 June and December E Es 
Btock Oent. Mort, Deb. Stock (red. 99 102 99 102 8 9 2 — d из 
10 0 Notting н ectric Ordinarw А тортрева овеое cae ** 134 143 14 15 4 0 0 March бы oddanboue , 1H s.. 
100 4% Do. 4 per Cent. 1st Mort. Deb 101 104 101 104 dM L | р ) ҳе 
2 2/6 | Oxford Electric Ordinary .............. кА Ка PUR 6 6 b 8 4 8 4 + : S 
Btock 4% Do. 1% Debenture Stock ........................| 98 101 09 и? 319 4 EN : ee 
1 eos Rand Electric [IIITIIIIII OOOO OT PEE ETE BOSE! 2999) COR ee: H H 14 іё ... t.. m — 
Btock = River Plate Elect. Lt. & Traction 5% lst Mor.Deb...| 70 15 70 76 ‘ae January and July ...... ES - 
100 44% |*Royal Electric Оо. of Montreal 447% 1st Mrb. Dba, ...| 101 108 101 108 4 7 5 | April and October...... sas өөө 
: — St. nes and c wen —.— Midi: ‘a 1 14 1 51 413 7 | February and August 15d, sis 
per F referen ТТЛ MILI 8 18 8 eee eee 
Stock | siZ o ed] | 99. 10i 98 101 897 ubt us 
5 — Smithfield Marketa Electric Supply ok тй) — ц 21 11 21 le 25 са A 
Btock 4x Do. 4x Debentures 21213227 оозевоботРареофес ESD 9*09* 80 90 80 90 4 8 11 LII J eee - 
à = South London Electric Bapply Ordinary... eins 21 8 23 8 m NS 3) 84 
5 1/8 | Urban Electric Supply Ord. (EA paid) „................. 34 4 + 4 x x: 710 R: 
b 1/8 Do. 5% Cum. Pref. (£4 paid ШЕКТҮҮНҮН 35 4 3 d ee .. "T "T" 
5 56 | Westminster Flestric Supply Ordinary M, 12 111 124 4 8 9 | March and Beptember 115 d 
5 1/8 ро. Б рег Cent. Cum. Pref. O08 зз еве 008 OOF 500 26% Fe 6 е4 6 61 3 10 11 see ow eee 
TELEGRAPHS. 
108 4% "African Direct Telegraph 4% Mort, Deb. (red.... 98 102 98 102 818 5 | January and Јоу...  .. — 
10 ^ | Amazon ph... раа vede d M aH Ын о os 34 я 4 а; June aad December .. ФН ме 
100 eee Do, ë per t, Debentures 660004 004 694 ®®% 094 ө н 70 80 70 80 . өөө өөө 600 
Stock 15/0 lo. American 808 60. COSSOK BEES C80 O° 00920 TSE CPP 004 GOL OO cee „+ 51 54 49 52 5 12 5 Feb,, May, Aug., Nov. 51 50 
Stoc x 80/0 Preforred.. SOOO вове 940094 900 0*d« өзФФФ% (94 OOO OO + 95 97 93 #5 6 1 8 LI n 9 1 93 
Btock 2/0 Deferrod FOOL 070944 Poo pOqQ9*0200Qi АСАБ 8 8 9 1 2 8 n D 93 811 
$100 $1 a Oable Capital Btook.. .. . .. | 178 183 78 les 4 5 1 | Jan., Apr., July, Oct.!  .. — 
жа: 4 жеч 4 per Cent. Debenture N t t6 " " : 2 4 кый 34 95% £41 
ubmarine Ordinary OSS 6646 696 659 0969 .— OOs Oot Pee фе *** ebruary an ugust [I eee 
10 10/0 Do. Preference 10 per Oent . , 12 13 123 13} 7-3 18 » ; 2 d 
5 9/0 Ро Bpanish Ordinary... 76S 34 2€ 84 514 4 | April and October. "s ens 
5 5/0 Do. 10 per Cent. ulative Preference t 7 8 7 8 6 510 T e sos 
50 4i Do. 4% per Cent. Debentures . . 99%» 103% 99% 1084 r January and July "id 
30 3 Direct United States Oable ............... 10 11 10 11 518 2 | Jan., Apr., July, "oct. li} 108 
100 14% | Direct Wost India Oable 44% Rg. Db. (within Nos. 1 100 13 100 108 4 71) | June and pres ге Pd 
Btock 25/0 | Bastern Ordinary Ito 1,200) (red. Ts 121 12) 194 199 5 7 8 | Jan., Apr., July, Oct. 198 124 
Btook | 17/6 Do, I per Cent. Preference Stock. 89 92 3) 82 318 1 T T 91 908 
Btock 4% „ Do. 4 per Oent. Mort. Deb. Stock (red. ў. 104 107 104 107 814 9 | May and November... 108] 1014 
10 2/0 Eastern Extension of) See este teres эзер» oree ee 12 12) 12 12] b lz 0 Jan., Apr., July, Oct. 1212 111 
Btock 4x Do. 4 por Cent. Debenture Stock... . 107 110 107 110 3 13 0 February and ugust 107% ERE 
100 4% |*Bastern and B. African 4% Mort. Deb., 1909 ..... | 99 102 99 102 818 7 | February and August | T as 
2 4 Do. 4 per Oent. Mauritius Sub. Deba.(red.|.| 99% 1027, 99% 1027 818 6 | May and November . е AN 
10 b Great Northern of Оор 5 <n ae 28 97 98 5 7 2 | January and July . (8 2 
100 44% | Halifar&Bermuda Oable 44 ort.Deb.(wthnNos 100 108 100 103 4 7 Б | Jun? and December... e SN 
3 12/6 | Indo-European................- seses. [1 to 1,200) (red. . 88 42 88 42 5 19 1 | May and November .. 41 384 
‚ 100 6 London Platino-Brazilian 6 per Oent. Deba., 1904 .. 101 105 101 105 514 8 | March and September - - 
100 à Pacific & Euro Tol. 4% Guar. Debs, (red.) 99 102 99 102 818 Б June and December. ote 
10 eee *West African elegraph Shares 200 "9*9 COL Cee "9" ee eee ewe ee 8 4 8 4 [III LIII `| ЕТ] eve 
a4 eee Weat Ooast of America OOF CFOS ооо FOOD 050004" ФФ Ge вон ее i i eer oo | 82 won 
100 4% |* Do, z per Cent. ПОГОВ munata sic: УТ 2i 98 101 319 7 | January and July ...... 100 iod 
10 өзө Wost India and Panama 999989599 00949* 99094 "20009 969992 возь FF i i ДҮ, i^ e* May aud Novem eee ... LIII 
10 £/0 Do, 6 per Oent. lst Pref. "s seon "9.909914 FOES OEE eee át 5 4 51 11 8 0 "u n ooe t.. 
10 eee Do, 3 per Cent. 2nd Preference Носач toota өө. eee 8 а 4 3 4 .. ... "T 
100 5x * Do. 8 per Oent. Debentures ITTIIITIIT ТП ТТТ 100 .08 100 108 4 17 7 January and July f. eee 206 еее „ө, 
10 5/0 * By Пэ» Br zili'n Submarine) . — 11) 123 111 12 516 8 | Mar, d Босев 11g 11?а 
100 5x t. Debs. (2nd Series, 1806) ...... 102 105 102 105 415 10 | June and Me. m ine 
Btock 44 Do: 4 per Cent. Deb. Stock (red.) . | 99 102 99 12 8 19 8 1013 100 
as d TELEPHONES. 1 4 і , ! " 
сы Telephone (fully paid) secos COOOL $9. ®ФФФе beoe, +... ча, : 1 6 1 8 ugust оз 999999 Bes еве OEE *** oer eve 
10/0 8 Consolidated Telephone Con. and Manfg. ............. 1/0 2/0 1,0 2/0 15 0 0 | April and October...... om - 
1 Monte тм Telephone Ordinary sesso seess: і + H 5 0 0 | November ....... ee: A AA 
1 1 Do. брег Cent. Ргеїегепсө.........ьь»ее „вә ose 1 1 5 0 0 " m ке 
Stock a National Co. Preferred Stock . КТЫ ere eee eee 12000 92 94 62 91 0 8 4 LII] 981 £21 
Stock 4 Do. Deferred Stock . . , „56 58 58 60 710 0 e» 5 Je 
au nu Do. 6 per Oent. Oumulative Ist Preference.. 12} 133 123 133 4 811 | February and August 124 SN 
10 6/0 Do, б per Cent. Oumulative 2nd Preference...) 114 12% 1) 124 413 0 Т Т eee 2 
E 2/6 Do. 6 per Oent. Non-Oumulative 3rd Pref. . 44 55 af 55 d 0 1 i 9d 4H vid 
Btock % Do Debenture Stock & per Cent. (red.)... 95 £8 95 98 811 6 | Zune and December .. £6 954 
Btock 4 Do. брег Cent. Debenture Stock (red.) ......| 102 106 100 105 316 1 103 in 
- 1 c/6 Oriental эссе зовор CHES беззен ESE EEE 0992090 0- 090 Pf tooo CF ... { 1 { 1 6 0 0 rid and October... те... tee see 
b 4/6 United River Plate эсэй 994900495 вого рс 006604 O94 592094" бъ 4 5 4 5i 6 13 1 0 „ө LIII 
5 2/6 Do, 5 Ournulative Pref. . e eee ese voi at 5 44 б 416 8 pied and December .. es — 
8 5:1 |* Do, s per Oent. Debenture Steck (red.) 102 105 102 105 415 8 | June and December... eie - 
FINANCIAL, INVESTMENT, &o. | 
6 8/0 | Electric and General Investment 6% Cum. Pref. .. 5i 6 51 51 5 4 4 1 M 
- 10 8/0 Do. per Oent. Preferen oe о .. 13$ 13{ 13? 1382 47 8 1811 18,4 
- 2 C111 SERIO eee кк тт POOR fee ee 64 1% 64 7% 5 6 8 April and October. 269 oe ÁO» oo Е 
Сегё Submarine Cables Trust «eec coron өрә оем... 110 120 110 130 5.0 0 " cM 
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ELECTRICAL COMPANIES’ SHARE LIST, 
0 LAST PREVIOU Price БАТИ PER BUSINESS DONE 
аит EI Divi- ХАМЕ! Wrxx's Paros, Wednesday, Синт. DIVIDEND DUR. DuRING WEEK 
, DEND. Nov Nov.12. | YIELDED. ENDING Noy, 12. 
* : ELECTRIC RAILWAYS, TRAMWAYS, &o. a 4 T | n r а. 8 Highest | Lowest 
o-Argentine Shares (1 to 260 — | 1 pril and October ..... 4,5 4 
£280,000 | Stock gig on (eb. — ы denen uu ME. He 127 18: 412 0 - 129} T 
. 90,000 10 8 U 9 11 9 11 211 6 a КЕ ра 
10,000 10 Do. 5 Cumulative Preference eee ee eto вов © 9 9 10 9 10 | 6 0 0 — .. ГТ] 
£148,100| Stock Do. Debenture Stock (red.) . . 95 100 95 100 410 2 da e де 
15,000 10 Blackpool and Fleetwood Tramways........ sesse. sss 111 133 124 181 416 4 - on os 
75,000 E Brisbane Electric Trama, Investment Ord. ........... 4 + 4 4 ә » MES 
75,000 b AA 57 Cum. Pref. Fee COTTE TOPE LA bbb FO) FOE Fee eee з. 5 4 5 e 0 0 - LIII 
£400,000 Btock 43% Deb, Prov. Certs. —— * Be) 103 106 108 106 4 5 0 өөө Lad 
50,000 10 — Tramways and Oarriage Ordin dni. ae 21 20 ?1 814 2 | February and August - 
35.000] -10 Do. OumulativePreferense(tully pd) 2. 10 — 10 | 10 lo | 315 0 x se » 
£100,000| Stock Do.  4perOent, Debentures .............„..„/ 100 108 106 108 8 14 9) | February and August - ө 
20,000 10 mm Oolumbia Electric Railway Ordinary. — T 4 7 2 218 4 — eos oe 
20,000 10 57 Preference Pee ee AA 9 9 94 5 2 7 May and November LIII LIII oo 
#250,000 40 44% lst Mort. Debs... EIL SIIIIIITIEI 101 108% 101% 103% B 7 Б LIII .. Ы 
100,000 10 British Electric Traction Ordinary. „ Го. О. 121 134 6 15 10 - 188 121 
100,000 10 Dà NU 12 124 12 124 418 0 | February and August 128 12 
£600,000 | Stock Do. 65 per Cent. P о eek EE 194 12] 818 9 eee 126 125 
100,000 B Buenos Ayres & Belgrano „ 1§ M ц 11 — ove ove ES 
40,000 5 6% “A” Oum. Pref. ГТКК ККЕ III 5 5% b Ej 5 9 1 eee . oe 
37,500 b Do, sorterat- — ˙“»«K««« „„ „ „„en Б 54 5 bs б 9 1 see 54 see 
£820,000 Btock Do. 5 Oent. Debentures CPOE Se Cee eee eee TREE 105 108 105 108 4 13 bi LII .-* 
$120,000 | Stock Do. 57 2nd Deb. Stk Prov. Certa. (all pd.).. 98 101 98 101 5.023 - 100 eve 
70,002 10 6/0 Calcutta Tramways . HIS LABIUM A illl 7 H 7 7 | 4 0 0 ese T5 7% 
32,268 5 Фә Ро. (22. 108. aid) > MILL eee Cee tee IIT 44 4 4} 4 | “9 LIII LLLI 
9 ,000 100 4196 Do. lst Deb, Stock (Red) SOE FOF Fe I III 106 199 ц б 109 4 3 2 oe 108 ee 
480,000 1 1/2 Electric Tramways 8 A ERARE R E 24 26 2$ 24 6 14 9 - 2^. . 
61 ,860;014 | Stock 4 Central London — wa | A08 — Mi 106 109 813 5 June and December. 10% 107 
£494,093 Stock 4 Do. 4x Preferred tock D: ML „„ „„ %% „„ „ +. 107 110 106 109 8 18 5 eee 1073 sus 
£494,998 Btock 4 Do. 8 Stock nete e 108 111 106 109 8 13 5 — 1053 105} 
£698,201 100 4 Do. 4% Deb WoW avus] ME: (ERD 116 119 3 7 2 de» 118 эз 
40,000 5 * Birnfaghans Trams, Co . 596 Cum. Pref. . 44 5ł 43 51 415 8 ый өөө ' ove 
‚000 100 4 . 4% lsb Mort. Debs. Oe Oe OOF Oe Oe Oe Cee eee Fee Oe 100 103 100 103 8 17 10 me >.. | soe 
1,330,000 8 and South London наг Феу" Ordinary... .| 18 75 75 77 8 8 2 | February and August 77 74 
87,500 10 1 (Nos. 22,60 to 60,002) н... LEN eos ee LII] 16 * ves 
81501000 Stock 97 Ч eate Perpetual P Preference (1891)... 128 11 i38 131 816 6 12} 2 
рег - j 4 ' - 
,000 Btock EX Do. (1896) ГИТ ҮТҮ VIII I ОС 2000 126 129 126 123 8 17 6 " oe v 128 
£150,000 | Stock 5% ро. (1901) . 4 — оба бсо 122 126 122 126 319 7 n 1?5 125$ 
£446,463 | “tock Av Do. 4 per Oent. Perpetua! Dabenture .. us 118 116 119 з 9 3 | May and November 118 at 
m Stock x a — —.— & Ltg. 5 1st Mt. ene gt gU : 1 118 ^ сеф 121 de 
y 10 b Du U ways (1896) vot 1 4 4 ма 2 - 
59 10 6/0 Do, 6 per Cent. 23 1 154 143 153 817 6 ке ^ am 
& 100,000 100 Bi% Do. per Cent, Mort, Debs. 1 — 95 93 95 98 Bil Б ы оь - 
80, $ 6,0 | Electric & Traction of Australia 6% Cum 31 4j 3d 44 613 4 кы ә - 
£75,000 | Stock e Do. брег Cent. Debenture Stock (red.) 99 102 9) 101 418 0 — хе oes 
78,600 10 /0 | Great Northern and City Railwy Pref, Ord, (4%) .. a 8j 7h 83 3 10 7 on өөө eo" 
20,000 10 8% {ш lal Tramways Ordinary . — — 23 24 23 24 217 2 | March and September - өөө 
10,000 10 47 t 6 per Oent. Preference. +0008 008 MI III XI 13} 183 183 183 4 7 3} * , er LII 
£320,000 | Stock Zit Do 44 per Oent. Debenture s Pi 112 110 112 4 0 5 | January and July гек vee s.. 
80,00 5 2/6 | Isle of Thanet Elec. Trams and Light’ z 50% Pret, 4} 5 4 41 5 5 8 (sé - өзө 
£150 000 | Stock #2 Do. 4 per Cent. Debenture Stock 96 99 96 93 4 1 Н - өө 
$7,590 10 1 Liverpool Overhead Railway 8 écounees: 090 "v 5 b tà 5 115 4 | February and August c^ - 
10,002 10 b Do. T per Oent. Preference eee eee 98 10g 93 103 4 18 9 p ee ee 
$125,000 4X Do. Cant. Debenture ........................ 92 11 99 101 3 19 8 | January and July 00064 eo ‘ 
51,601 10 5/0 London Uni d Trams 6% Cum. Pref, — 111 12 liġ 12 43 4 - Hi 118 
80,999 10 2/8 FP . lt 12 111 12 EDA Ж 2 
£655,341 | Stock ГУА Do, 4% Ist Mortgage SMS Stock .. 106 10; 106 108 8 18 11 s 107% 1063 
£169,659 | Stock 18/0 Do, Prov. Certs... 20.098: ean "2. вођа 105 107 105 1"7 aha - = - 
$9,500,006 | $1,000 ү; Milwaukee Elec, Rall. & Lt. Co. b Art. Bon ida. 112 117 11% 117 4 5 7 — - - 
£60, 100 Montreal Str’t B’lw’ySt’rl’g6% Mort. Debs.(1908) .. | 104 106 104 106 414 8 — н - 
4140, 000 100 * Do. Sterling ti% Dobenturos unm — | 108 119 108 11) 422 — 105 nen 
24,000 5 0 | New General 1 ebe ee esse pee re- 2 3 2 8 613 4 8 x > 
50,000 5 6/0 Do. de oem m" 8 4 8 4 CCR | 7a 2 ea 
£181,300 100 5% Do. per Cent. Mort. Debs. (Reg.)... 93 es 93 98 5 2 0 — — — 
£150,000| Stock 5% Perth W.A.) Eleg Trams, Ltd, Ist Mrb, Deb, Stk .. | 101 105 101 105 416 65 өөө - - 
13,884 10 8/0 Potte Traction — HÀ 84 94 og Ok $48 ons tà 120 
29,000 19 &0 “py & per ve аа 10 11 10 11 11911 | February and August ө» EN 
4120.000| Stock tàx Do, ч t; Debsnture Stook ..........| 108 111 108 111 4 110 өө - es" 
150, 1 eve Bouth Lan Electric Traction & Power Ord.. * - - - 
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NOT. E S. 


„ 

Ағте many years of fruitless attempts, М. R. BLOoxDLOr has 
succeeded in measuring the velocity of propagation of X-rays, 
and has proved that their velocity is equal to the velocity of 
light. To do this he has utilised the well known property of 
Röntgen rays of facilitating discharge across a spark- gap by 
lonising the intervening air. He lets an X- ray tube act upon 
the spark. gap of a Hertzian resonator placed in the immediate 
vicinity of a Hertzian exciter. He finds that the spark is 
thereby increased in brightness, even when it is enclosed in 
aluminium foil. He then makes the same current work both 
the exciter and the tube, but in such a manner that the tube 
lights up before the exciter does. When the latter comes into 
action it consumes all the current, so that there is no action 
upon the resonator except from the exciter itself. Hence 
there is no brightening. But if now the X-ray tube is removed 
to a distance of, say, 50cm., the. brightening sets in again, as 
the X-rays are a little late in arriving at the spark-gap, and 
continue to arrive éven after the tube has ceased to work. 
This proves that the rays have a finite velocity in space. 

Вст he.not only shows this, but proves that their. velocity 
із that of light. It is obvious that there must be a certain 
maximum distance of the Réntgen tube beyond which the 


stimulating action of the rays is counterbalanced by the 


increasing distance of the source. M. Вгохргот adjusts the 
apparatus to this maximum. He then increases the length 
of the wires leading to the X-ray tube, and thus delays the 
arrival of the Hertzian waves at it. If this delay is not to 
disturb the maximum, it must be compensated by bringing 
the tube closer to the spark-gap. In doing so, the author 
made the striking diecovery that this diminution of distance 
is equal ‘to the increase made in the length of the transmission 
wires ; in other words, that the rate of propagation of X-rays 
in air is the same as the rate of propagation of Hertzian waves 
along wires, which we know to be the same as the velocity of 
light. The reasoning is complete, and, as far as wecan gather 
from the details of the experiments given in another column, 
faultless. The result is consistent with the theory which 
regards X.rays as electromagnetic impulsos produced in the 
ether by the impact of electrons upon an obstacle. It dis- 
poses completely of the supposition that they are material 


particles. 
— — 


THE construction of three-phase motors to run efficiently at 
more than one speed has attracted considerable attention of 
late yeara, and in an article which we publish this week, Dr. 
Brnw-EscHENBURG describes a new arrangement of windings 
to produce a four-speed motor that the Oerlikon Company 
seems to have successfully developed. The method may 
be briefly described as the combination of windings that 
can be grouped alternatively so as to give either one number 
or double that number of poles, with the arrangement of 
two sets of independent windings having different numbers 
of poles. Thus, if one winding is arranged for grouping 
to give either 12 or six poles, and the other to give eight 
or four polea, speeds corresponding to 12, eight, six or four 
poles will be available. The article would have been some- 
what more intelligible to the average reader if diagrams of 
the actual drum-windings employed had been given, as one 
of the chief difficulties appears to be the adaptation of grouped 
coils to a drum-winding without getting excessive leakage. 
The figures of actual tests made on an 8 нр, motor wound for 
the speed ratios given above will, perhaps, prove of most 
interest, as they. show that it is possible to obtain fair effici- 
encies (considering the size of the motor) over this large range 
of speed with power-factors ranging from 0:70 at the lowest 
speed to 0°92 at the highest. By changing from star connec- 
tion to “ mesh,” at the higher speeds two more variations can 
be given—viz., lower torque, with good efficiency and power- 
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factor. The applications of such a variable speed arrangement 
io machine tools, pumping, &c., are obvious, but if this 
method proves successful for larger motors, it cannot be 
doubted that it will have a far-reaching effect on the future of 
polyphase traction, comparable to that of the series-parallel 
controller in continuous-current work. 

=o 

In view of the interest which has been aroused during the 
last few months in the question of municipal trading, much 
sympathy wil be felt with the object of Mr. В. L. Сонех'в 
question in the House of Commons on Monday. Mr. Сонем 
called attention to the fact that the Joint Committee of both 
Houses of Parliament appointed in 1900 to enquire into 
matters connected with municipal trading]had not been re- 
appointed, and suggested the appointment in its place of a 
Royal Commission to report on the whole question. Mr. 
Barrousn returned a more or less evasive answer. It would 
indeed be remarkable if the 1901 Joint Committee on Under- 
ground Railways, which issued a report, should be followed by 
a Royal Commission on the same subject, while the delibera- 
tions of the Joint Committee on Municipal Trading, which 
were not brought to a close, should not be resumed either by 
the re-appointment of the Committee or appointment of a 
Royal Commission. Those who are opposed to municipal 
trading might fairly adopt the same tactics as that great 
municipal trader, the London County Council, has adopted 
towards the tube bills, and urge that no further trading 
powers be granted to municipalities until the Joint Com- 
mittee or a Royal Commission has had an opportunity of 
reporting on the subject. Without advocating seriously this 
extreme measure, however, we would press upon Mr. BALFOUR 
the desirability of re-appointing the Committee on Municipal 
Trading, and at the same time of refusing to delay the con- 
sideration of next session's “ tube” schemes by the appoint- 
ment of the suggested Royal Commission. 

An interesting case will shortly be heard in which an 
authoritative decision may be expected on the question of 
house-wiring by Corporations possessing powers for electricity 
supply under an ordinary provisional order. A writ has been 
issued against the Corporation of Barnstaple, at the instance of 
a ratepayer who had obtained the fiat of the Attorney-General 
for the purpose, claiming :— 

(1) A declaration that the defendants are not entitled to sell, let, hire or 
supply to any person or persons or otherwise to deal in any wires, lines, 
lamps, burners, fittings or apparatus (other than meters aud fittings 
thereof) for the use of the electric light, or power so to fix, set up or main- 
tain any wires, lines, lamps, burners, fittings or apparatus so sold or let on 
bire or dealt with, or to apply for the purpose aforesaid any rates or moneys 
borrowed on the security of the rates, or any other moneys in the hands of 
defendants ; (2) an injunction to restrain defendants from selling, letting 
on hire, supplying, dealing in, fixing, setting up or maintaining, or offering 
or undertaking to sell, let on hire, supply, fix, set up or maintain any 
such wires, lines, lamps, burners, fittings or apparatus as aforesaid, or 
from applying any rates or money aforeeaid in or about the sale, lighting, 
eupplying, dealing in, fixing, setting up or maintaining of any such wires, 
lines, lamps, burners, fittings or apparatus as aforeeaid, or from doing in 
relation to the supply and use of electricity within the Borough of Barn- 


staple, any act, matter or thing not authorised by the Barnstaple Electric 
Lighting Order, 1900, or any statute incorporated therein ; (3) costs. 


The Corporation has instructed its town clerk to retain 
counsel, and the case will come on for hearing shortly before 
Mr. Justice Kexewicn in the Chancery Division. It is rare that 


THE ELECTRICIAN, NOVEMBER 21, 


1902. 
municipal electrical engineers care to trouble themselves with 
what is known to the trade as ‘installation work,” but when 
they do it has been customary hitherto to obtain special powers 
either in their special electric lighting Acts, when these have 
taken the place of: provisional orders, or in omnibus Acts 
obtained subsequently. House-wiring, or the sale and hiring 
of lamps and fittings, is not a trade which we recommend to 
local authorities ; but if the local authority has not definite 
powers to embark on it, it is an experiment strongly to be 
deprecated. The case before Mr. Justice Kexewica will doubt- 
less make it clear what are the particular powers in this respect 
possessed under an Act in which they are not specifically 
mentioned. 
—— 

IN our Correspondence columns this week will be found 
а letter from Mr. Сотнвквт HALL, managing director of 
Marconi’s Wireless Telegraph Co. This belated reply to Mr. 
MASKELYNES article relating how the messages from the 
Poldhu station were common property to those who chose to 
read them, can only be characterised as а quibble or else an 
insinuation that Mr. MaskELYNE's detailed statement is untrue ; 
that his tapes are forgeries; and that all the other persons at 
Porthcurnow who heard the message to the King of Italy on 
September 6th were deluded. In view of the clear and explicit 
account given by Mr, Masxetyne of his experience at Porth- 
curnow, such an insinuation is more than unjust. It is only 
fair to him to state that we place implicit confidence in the 
accuracy of his article, and that, having seen specimens of the 
original tapes received, we have no ‘doubt as to their being 
genuine. On the other hand, the Marconi Oompany offer us 
no proof of the justice of their repeated claim that the Poldhu 
station can be worked so as to send messages over long distances 
without interfering with other stations in its neighbourhood. 
It has not been worked so yet, 

— — ÿA—5)d—u—e 

Portsmouth Telephone Bervice.— The telephone exchange 
system of the Corporation of Portsmouth was brought into 
operation on Friday last week. 

Electrical Engineers (R. E.) Volunteers. — A successful smok- 
ing concert was held by the Electrical Engineers Volunteers 


on Friday evening last, at the headquarters in Regency street, 
Westminster. Major Hopkinson oocupied the chair. 
Birmingham Section of the Institution of Electrical Engi- 
neers.—Mr. Henry Lea's inaugural address to the Birmingham 
Local Section of the Institution of Electrical Engineers, 
announced for las& Wednesday, was unavoidably postponed. 


International Telephony.—The Times Paris correspondent 
states that successfal telephone experiments have been carried 
out between Paris and Rome, and that the line will be opened 
early next month, and will subsequently be extended to Naples. 

Society of Arts.—Sir William Preece delivered his address 
as Chairman of the Council of the Society of Arts on Wednes- 
day night before a large audience. The preparation of illus- 
trations has delayed our reprint of the address, but we hope 
to publish it in our next issue. 


Personal.—Mr. 8. T. Jamieson has recently been appointed 
chief electrician on board the West India and Panama 
Telegraph Co.’s cable steamer ** Newington.” 

Mr. С. R. C. Lyster has been appointed medical officer of 
the Finsen Light.and X-ray department at the Middlesex 
Hospital. 

Erratum.—In our notice of the Birmingham Uae sity 
Engineering Journal in last week's issue, the article on Women 
and Engineering” should have been attributed to Mrs, Burstall 
instead of to Mrs. Ayrton. 
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Criminal Libel.— The charge against Sampson Morgan of 
criminally libelling The Electrician Printing and Publish- 
ing Co. (Ltd.), Sir John Denison-Pender, K. O. M. G., the Hon. 
A. Brodrick, Lord John Hay, Mr. George Tucker and Mr. 
George R. Neilson, was heard at the Central Criminal Court, 
London, this week. Мг. Б. D. Muir, who appeared for the 
prosecutors, said his clients would be satisfied if prisoner 
were bound over not to continue his course of conduct. 
Prisoner pleaded ‘‘ Guilty,” and was bound over in his own 
recognisances in £100 and one surety of £50 to come up for 
sentence when called upon. 


The French Government and Wireless Telegraphy.—A 
Reuter’s telegram states that an official of the French Ministry 
of Posts and Telegraphs, in an interview with a representative 
of the Paris Figaro, stated that the French Government did 
not at present consider that wireless telegraphy could be of 
practical use except at sea, and that the Government would 
only permit its installation under its own control. 


New Submarine Cable.—'The new vessels (the Restorer ” 
and the Patrol") now being completed on the Tyne for the 
Eastern Extension Telegraph Co., will, after their electrical 
equipment is installed on arrival of the vessels in the Thames, 
find their first employment in the laying of a submarine tele- 

ph cable between the islands of Borneo and Celebes, on 
behalf of the Netherlands Government. 


Wireless Telegraphy to America.—A Reuter telegram pub- 
lished in yesterday evening’s papers states that Mr. Marconi, 
in the course of an interview, confirmed the report that a 
wireless telegraphic mes had been received at Sydney 
(Cape Breton Island) from the Poldhu station in Cornwall. 
Reuter adds that Mr. Marconi stated that the warship “ Carlo 
Alberto ” had been in communication with England during 
the entire voyage. 


Underground Railway in Berlin.— According to the Berlin 
correspondent of the Daily Chronicle, the municipality of that 
town has decided to build an underground electric railway at 
a cost of some 56,000,000 marks, which will be raised by a 
special loan. The line will be 11km. long, with 15 stations, 
A three minutes’ headway is anticipated. It is expected 
that the work of construction will be commenced next 
summer, and that the entire line will be open in six years, 
the first half being ready for use in three years. 


Lightning and Water.—It is stated by Electricity of New 
York that Prof. J. Trowbridge, of Harvard, is of the opinion 
that lightning does not strike water. This discovery he has 
made in his experiments by means of his battery of 20,000 
cells, with which he obtained a voltage of 6,000,000. This 
force, he says, is at least comparable to lightning, and enabled 
him to deduce his conclusions. With this large battery he 
was able to obtain an electric spark about 7ft. in length, and 
found that instead of striking the water the spark invariably 
jumped to some adjacent object in preference to striking the 
liquid surface. A spark of only a few inches in length, on the 
other hand, invariably struck the water. 


Disinfection of Telephones.—Considerable alarm is being 
caused in America by statements which have been made to 
the effect that the telephone is an excellent refuge fur microbes, 
and, a8 a consequence, a powerful factor in the spread of 
disease. Orders have been issued by the Charities department 
of the City Council of New York that all telephones used by 
their employés must be disinfected every week, by unscrewing 
and scrubbing clean the mouthpiece, and then immersing it 
for a few moments in an antiseptic bath. Many patents have 
been taken out from time to time—mostly in Germany—for 
microphones fitted with antiseptic attachments in their mouth- 
pieces, and we believe that such instruments are now on the 
market. 

The Proposed Telpher Postal System.— In our issue of 
October 17th we mentioned а report that the British Post- 
master-General had invited the inventor of the electric postal 
system, which has been favourably considered by the Italian 
postal authorities, to visit England. The Standard now 
announces the departure of Signor Piscicelli for Great Britain, 
and farther states that arrangements have been made for con- 


ducting simultaneous experiments in Italy and Great Britain. 
The French, Russian, German, Swedish and Mexican Govern- 
ments have also, according to the same contemporary, asked 
for information regarding the application of this system, and 
the Transvaal has invited Signor Piscicelli to proceed there 
dara and superintend the installation of an experimental 
plant. 


Supply Interruption at Islington —On Monday, at about 
5:80 p.m., a local contemporary states, Islington was plunged 
into semi-darkness owing to the failure of the electric light. 
The confusion was increased by some person sending an alarm 
to the fire stations, on receipt of which half-a-dozen engines 
and several escapes made their way to the generating station 
in Eden Grove. The light was restored in about three- 
quarters ef an hour. Oar contemporary has been informed 
that the failure of the light was owing to the supply of water 
from the New River Co.’s mains suddenly ceasing. A reserve 
supply is kept in case of emergency, but before the necessary 
arrangements had been made for employing this, the water in 
the boilers became so low that the fires were drawn as а 
precaution. 


Trade Unionism in America.—The Times New York corre- 
spondent states that the Painters’ Union of Schenectady have 
taken a very determined attitude in New York State. An 
electric tramway company is being boycotted because a sub- 
contractor has been allowed to use non-union men, every street 
car being picketed and any union man found riding expelled 
from the union. In addition, the electric lighting companies 
are to be boycotted because of the connection between them 
and the tramway company. The Governor of New York State, 
announces that he will at once investigate the whole business, 
which, our contemporary’s correspondent remarks, seeks to 
put the union “above the Government, above the law and 
above Society.“ ; 


Cable Interruptions. Date of Interruption. 


Latakia—Cy prus....— mmm . . June 21, 1 

Dominica Martinique. . . y 9,1 

St. Lucia Martinique t May 9, 1902 
Guadeloupe Martinique eere May 9, 1902 
Santa Crus — Tenerifſſlw ! j ͤ IᷣéBl 32. July 7, 1902 
Puerto Plata— Martinique. . . July 10, 1902 
Anjer — Kalian dla веб» Aug. 2, 1 

Guantanamo — Mole St. Nicholas .................... Aug. 5,1908 
Cayenne—Pinheiros ............ «een Aug. 13, 1902 
St. Lucia—8t. Vincent . Sept. 19, 1902 
Maranham— Parr eee eee teen eene Sept. 19, 1902 
Maranbam-——Ceara .........-. eee . Sept. 19, 1902 
Reissi-Issa (Уешеп) —Сатагар........................ Oct. 22, 1902 
Cadiz— Teneriffff dd Nov. 3, 1902 
Trinidad Demer ara . Nov. 3, 1902 
Guadaloupe—Dominica .................. AlᷣIB[ᷣ . Nov. 6, 1902 
Marseilles — Barcelona . Nov. 8, 1902 


Royal Society.—Included in the list of medals awarded by 
the Royal Society this year are the Rumford medal to the 
Hon. C. A. Parsons, F. R. S., for his success in the application 
of the steam turbine to industrial purposes, and for its recent 
extension to navigation; а Royal medal to Prof. Н. Lamb for 
his investigations in mathematical physics; the Davy medal 
to Prof. Svante A. Arrhenius for the application of the theory: 
of dissociation to the explanation of chemical ‘change ; and 
the Hughes medal to Prof. J. J. Thomson, F.R.S., for his 
numerous contributions to electrical soience, especially in 
reference to the pbenomena of electric discharge in gases. 
Among the papera down for reading yesterday was & second 
contribution by С. J. Burch, Е.В.5., to the Theory of the 
Capillary Electrometer, dealing with an improved form of 
instrument. 


New Electrically-operated Bascule Bridge over the Chicago 
River.—A new bascule bridge, with a main or centre span of 
168ft. and a clear waterway of 140ft., has just been erected. 
over the Chicago river. A description in the Western Elec- 
trician of Chicago contains some very interesting data regardiag 
its dimensions, and also records the fact that the bridge is 
operated electrically. The two side spans are each 48ft. in. 
length, and the total width of the bridge is 60ft., divided into 
a central roadway with sidewalks on both sides, the central 
portion of the bridge being occupied by two tramways tracks. 
There are four 38 н.р. direct-current 500-volt motors, two on 
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either side, and when these machines are started the forward 
part of each half of the bridge rises, while the back part falls. 

he motors are of the ordinary street railway type, and are 
geared by means of pinions to a steel shaft extending crosswise 
from side to side. By means of rather complicated gearing, 
this shaft operates some rolling weights and changes the 
equilibrium of the bascules, thus tilting them up. To open 
the bridge, 84 н р. is required at starting, but this soon drops 
{0°9 H. r., and on closing 57 н.р. is required to start; but when 
once in motion very little power is required to complete the 
operation. 


Cleckheaton Electricity Works.—These works, for which 
the provisional order was obtained in 1900, will be opened 
to-day. The owners of the undertaking are the Cleckheaton 
District Council, who have retained Messrs. Baker and 
Appleby as consulting engineers. Current will be generated 
at 500 volts between the outers of a three-wire system, and 
will be available at 460 or 280 volts at the consumers’ 
terminals. The mains consist of B.I.W. triple-concentric, 
lead-covered, armoured feeders, laid directly in the ground, 
except at street crossings, where cast-iron pipes are employed. 
The distributors are laid solid.“ There are two Horsfall 
Lancashire ‘boilers, having a total evaporative capacity of 
12,8001Ь. per hour, to be fired by hand with the town’s refuse 
and coke breeze, and fitted with Meldrum forced draught 
apparatus. The generating plant consists of three Johnson- 
Lundell multipolar machines, aggregating 450kw., directly 
coupled to three Belliss high-speed, inverted, vertical engines. 
There is also a battery of 270 E.P.S. accumulators, having a 
capacity of 420 ampere-hours and a maximum discharge rate 
of 200 amperes. The balancer and booster are of the Phenix 
type. It is proposed to charge 6d. per unit for lighting and 
14d. for power. Current is to be supplied for traction on the 
Spen Valley lines. 


Lancaster Tramways.—On the evening of Saturday 15th 
inst , the firat car made a successful trial run over the complete 
length of track now laid down. The overhead equipment 
worked quite smoothly, and the trip was successful in every 
way. Standard gauge, 4ft. 8iin., has been adopted, and the 
track consists of girder type rails of 9010. to the yard. There 
are, up to the present time, 2 miles of single track, in addition 
to 14 miles which have not yet been equipped. The maximum 
gradient is 1 in 10, and the average ruling gradient 1 in 115. 
Stopping places are situated every 200yds., and the sharpest 
curve is one of 60ft. radius. The trolley line is of 3/0 gauge 
hard-drawn copper, and is flexibly suspended on side-bracket 
poles. Callender feeders of various sizes are laid in earthen- 
ware conduits in the centre of the track, and the rails 
are utilised for the return. The rolling stock consists of 
of eight double-deck, single-truck cars, each weighing 7 tons, 
and seating 42 persons. They are fitted with two 25 н.р, 
motors, and when taking normal current exert a drawbar pull 
of 1,000lb. The series-parallel system of control is used, and 
each car is fitted with three brakes (hand and electric). 
Eventually the service will be largely extended, and the power 
house has, therefore, been built at a point which it is thought 
will correspond with the centre of the system. At the present 
time it occupies а position at the end of the newly-opened line. 
When complete, it will be equipped with seven Lancashire 
boilers and four generating sets having an aggregate of 
4,000kw. The working pressure on the line is 500 volts. 


Lecture on Wireless Telegraphy.—An interesting lecture on 
„% Wireless Telegraphy was delivered by Prof. Ernest Wilson 
to the Engineering Society of King’s College on Tuesday. 
The professor commenced by performing an experiment 
with the electroscope in order to demonstrate the action of 
an electrostatic force. 
and a suspended magnet, showed how a magnetic ‘force acts, 
and subsequently explained that by combining the two, 
electric oscillations are propagated. The velocity of Hertzian 
waves was then discussed, and it was shown that they 
follow a similar law to other waves. By means of a 
variable capacity he demonstrated how syntony might be 
obtained to а certain extent, and accentuated this experi- 
ment by placing a Geissler tube in parallel with the 


He then, by means of a coil of wire’ 


spark-gap in the receiving circuit. He passed rapidly on to 
the experiments carried on by Sir William Preece and then: 
to the Branly coherer. In connection with the magnetic 
detector he said that much valuable work had been done in 
connection with this instrument by Prof. Rutherford at 
Cambridge. By means of a current reverser and some iron 
wires the phenomenon was demonstrated and signals dis- 
tinotly heard in a telephone receiver. Coming to the com- 
mercial side of the question, Prof. Wilson said that, owing to 
the interference to other stations produced by a station emitting 
powerful oscillations, immediate legislation was necessary, 
and he was of the opinion that wireless telegraphy in its 
present condition can never compete with submarine cables.. 
He referred to the superposing of one set of signals upon 
another as bogus syntony,” and said that, as an attempt to. 
prevent tapping," it is quite abortive. 

New Development in X-Ray Work.—On October 9th Dr. 
О. 8. Barnum, of Los Angeles, read a Paper before the 
Southern California Homeopathic Bureau, in which he 
announced what he claimed to be a new discovery in the use 
of the cathode ray. Dr. Barnum said that his method con- 
sists of increasing the number of spark-gaps. Heretofore it 
has been customary to have one adjustable spark-gap on each 
side of the tube in circuit, and the variation in penetrating 
power of the ray has been judged to be due to the high or low 
vacuum of the tubealone. Byintroducing more small spark-gaps 
he says he is able to make a very low tube give out penetrating 
rays equally as powerful as those emitted by much higher 
tubes. The effect is to make the apparent resistance of the 
tube equal to a spark of 12in. or 15in. instead of 5in. or Tin., 
which has been almost the limit for high tubes. Theoretically, ' 
this method, he states, increases the potential of the current,- 
so that the apparatus has to be more carefully constructed to 
prevent leakage. There is, without doubt, more danger of. 
puncturing tubes, but it does away with the necessity of high- 
speed machines, and, says Dr. Barnum, increases the penetra., 
bility of any tube by fully 100 per cent. Fluoroscopic work 
becomes possible in regions hitherto thought beyond the power. 
of the ray to penetrate except on long exposure, and, whatever 
the degree of vacaum of a tube, it may, by this means, be 
raised to a point of efficiency far beyond its possibility under 
the old method. In the application of the ray for malignant. 
tumours and cancer, this method is said to enable the operator. 
to adjust perfectly a medium vacuum tube for superficial or 
deep tissues as necessity demands. 


Newcastle Local Section of the Institution of Electrical 
Engineers.—The opening meeting of the Newcastle Local 
Section was held at the Durbam College of Science on 
Monday, when Mr. J. H. Holmes, the new chairman, delivered 
his address. Mr. Snell, the retiring chairman, was unfortu- 
nately absent, but Mr. A. W. Heaviside briefly introduced 
Mr. Holmes. The subject of his address was The Influence 
of Electricity upon other Branches of Engineering." He pointed 
out the various branches of engineering which were indebted 
to the electrical engineer for advancement. In steam engi- 
neering, high-speed engines, crankshaft governors, forced 
lubrication and balancing were improvements which Mr. 
Holmes put down to the requirements of the electrical engineer. 
Particular mention was made of the Parsons steam turbine. 
Not the least of the advantages that the other branches of 
engineering had gained was the habit of making exact 
measurements of steam consumption, efficiency, &c. In the 
transmission of mechanical power he prophesied the super- 
session of hydraulic transmission lifts, cranes and capstans 
by their electrically-worked equivalents. The three-motor 
crane, he said, held its own against allcomers. Reference 
was also made to the improvements in lighting, mining and 
signalling to distances, and, in conclusion, Mr. Holmes 
expressed the opinion that nowadays no engineer would con- : 
sider himself properly equipped without some. knowledge of 
electrical engineering. The secretary announced that the 
following Papers would be read duriog the session :—Dr. 
Thornton, Experiments on Synchronous Converters; Mr. 
J. Pigg, “ On Railway Signalling ” ; Mr. Falconar, ‘‘ Methods 
of Supporting and Protectiog Inside Conductors " ; Mr. Н. L.. 
Riseley, ** Notes on Continental Stations.” 


—«e——— — 


Electric Furnaces for Laboratory Use.—In our issue о! 
July 18th last we gave an illustrated description of the 
improved forms of electric resistance farnaces manufactured 
by Messrs. Heraeus of Hanau, Germany. At the 1902 meet- 
ing of the German Eleotro-chemical Society, Dr. Haagn, the 
‘ehemist of the firm, stated that the weight of platinum 
required for the newer types of furnace, in which foil replaces 
the wire, is only one-sixth to one-tenth of that formerly 
required. Tubes made from magnesia do not answer so well 
ав those made from porcelain or glass, since electrolytic dis- 


sociation occurs, with damage to the platinum, at the cathode. 


Similar effects are observed, even with the best, Berlin porce- 
lain, when temperatures above 1,500°C. are attained. With 
tubes of special manuſa ture a temperature of 1,700°C. can, 
however, be maintained for a short time without injury to the 
platinum. In the chemical and physical laboratory these 
platinum resistance furnaces are useful for а very large number 
of determinations and observations, and as they become better 
known they are likely to take the place of forms of heating 
apparatus depending upon the use of gas. Ash determinations 
can be quickly made in these furnaces, since the heating is 
partly from above the sample, and their application to organic 
combustion analysis has proved their suitability and con- 
venience for this class of work. The direct determination of 
carbon in steel by the Lorenz method can also be carried out 
with advantage in these furnaces. The great advantages of there 
tube resistance furnaces, as compared with the ordinary type 
used for combustion work in the chemical laboratory, are the 
localised heating and consequent coolness of the atmosphere 
in the farnace room, and the exact control which is possible 
over the temperature of the combustion tube.. By having the 
spiral enveloping the tube made in detached portions, with 
separate current connections, the heating of the sections of the 
tube is entirely under the operator’s control. The chemist 
who has much experience of organic analysis will recognise 
that these two advantages are of considerable importance. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (FRIDAY), November 21st. 


Insrrrurion OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, when the President, 
Col. E. Raban, will deliver his Addrees on “ The Preparation of 
Engineering Projects.“ 

: MONDAY, November 24th, | 

SOCIETY OF ARTS. 
8p.m. Cantor Lecture I. The Future of Coal Gas and Allied 
Illuminante," by Prof. Vivian B. Lewes. 


TUESDAY, November 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LOCAL Sgcrion. 
7:30 p.m. Meeting at Owens College. Paper to be read. High- 
temperature Electro-chemistry. Notes on Modern Experiments 
and Technical Furnaces," by R. S. Hutton and J. E. Petavel. 


INSTITUTION OF CIVIL ENGINEERS. 
8pm. Ordinary Meeting, when Messrs. Hopkinson and Talbot's Paper 
on “ Electric Tramways” will be further discussed. The following 
Paper will also be read, time permitting : “ High-speed Electrical 
Generating Plant,” by T. H. Minshall. 


WEDNESDAY, November 26th. 
| INSTITUTION OF Civit. ENGINEERS. 
2pm. Students’ visit to the construction works of the South London 
tramways. Assemble at car terminus, east end of Westminster 
Bridge. 


SOCIETY ОР ARTS. 

8 p.m. Ordinary Meeting. Paper to be read (in French): Le 
Tunnel du Simplon et la Nouvelle Ligne de Chemin de Fer 
Directe Anglo-Italienne pour l'Orient," by Dr. Gustave Goegg. 

THURSDAY, November 27th. 
Ixsrrruriox ОР ELECTRICAL ENGINEERS: STUDENTS’ SEOTION. 
2:16 p.m. Visit to the works of Messrs. Siemens Bros. & Co., Woolwich. 
INSTITUTION OF ELBCTRICAL ENGINBERS. 

p. m. Ordinary General Шен. Paper to be read : “ On Electrons,” 
| by Prof. Sir Oliver Lodge, F.R.S. 
SATURDAY, November 29th. —— 

w TEOHNIOAL COLLEGE ScrentiPic SOCIETY. 


GLasao 
7:30 p.m, Meeting at 38, Bath- street. Paper to be read: The 
Potentiometer,” by J. W. Peck, 
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CONTEMPORARY ELECTRICAL SCIENCE. — 
[Compiled by E. E. Fournier p'Ársz.] 

Magnetisation and Conductivity in Iron and Nickel. —In стув- 
talline bismuth the resistance changes in a striking manner 
on bringing it into a magnetic field, and this fact has encou- 
raged physicists in believing that the properties of bismuth 
are destined to draw a luminous track through the labyrinth 
of resistance phenomena. The change of resistance shown 
by ferro-magnetic metals on magnetisation is equally interest- 
ing, both theoretically. and practically, though leading to less 
striking results. G. Barlow has studied iron and nickel in 
In fields not exceeding 450 units the resistance 
of iron, steel and nickel may be represented by the following 
equation, in which A4 is the fractional increase of resistance, 
and I is the magnetisation :— 


Ag =al + 614 + с16. 
The relative values of the coefficients abc are as follows :— 
Nickel, a:b:cm19: 57: —4. 
Iron and steel, a: ö: съ 74: 8:81. 


In strong fields, ranging from 1,000 to 11,000 units, the value 
of A¢ for longitudinal magnetisation in nickel wire is prac- 
tically constant at 0-017. In still higher fields (18,000 units) 
this value decreases slowly to 0-010. The transverse effect, 
also called the longitudinal Hall effect," is negative in 
strong fields. Iu iron, the transverse effect is also negative 
in high fields, and positive below 9,500 units, but always much 
smaller than in nickel. 

° Id. Banrow, Proc. Roy. Soc., October 17, 1902.] 


Resistance of Lead Sulphide.—The resistivity of a solid is one 
of those properties which is praotically untouched by theory. 
The variations of resistance are arbitrary and bewildering, and 
the observations of the same substance are often discordant. 
Streintz has found that compressd galena powder diminishes 
in resistance as the temperature rises, thus recalling the 
behaviour of an electrolyte rather than a metal. In these 
circumstances it is is interesting to find that E. van Aubel has 
observed the opposite behaviour in a cylinder of fused lead 
sulphide, chemically pure, and measuring 6mm. in diameter. 
At 20°7deg. the resistivity is 289-88 microhm-com., and it 
diminishes constantly as the temperature is lowered down to 
the temperature of liquid air. Fused sulphide of lead, there- 
fore, behaves like a pure metal. Its resistivity at any tempe- 
rature is some 5,000 times less than that of natural iron 
pyrites, which a!so behaves like an electrolyte. Guinchant 
believed that a minimum would be found in the resistivity of 
lead sulphide at some temperature below - 26deg., but the 
author's measurements indicate no such minimum. There is 
a steady rise of resistance from the absolute zero, becoming 
rather more rapid as the temperature increases. When after 
cooling in liquid air the substance regains the ordinary 
temperature, it regains its original resistances. | 

[E. van AUBEL, Comptes Rendus, November 3, 1902.) 


Energy in Ether and Matter.—M. Planck discusses mathe- 
matically the energy emitted and absorbed by anion swinging 
in an elliptic orbit, and endeavours to arrive at some con- 
clusion with regard to the distribution of energy in ether and 
matter. He assumes that the movable ion forms with the 
fixed ion a doublet of neutral charge, whose moment alters 
very rapidly with the distance between the ions, this distance 
to be always small in comparison with the length of the wave 
emitted. To obtain the energy emitted by a doublet, the 
author describes a sphere about it whose radius is a mean 
between the dimensions of the doublet and the wave-length, ` 
and applies Poynting's theorem. Не finally arrives: at- an 
equation representing the motion of an ion swinging in a 
neatly elliptical orbit, emitting energy by radiation, and 
absorbing energy from incident radiation. He further arrives 
at the conclusion that the entropy of a system in any condi- 
tion only depends upon the probability of that condition. 
That distribution of energy between matter and ether will be 
most stable which admits of the greatest number of mecha- 
nical and electrical “ complexions — i. e., distributions of atoms 
and electrons іп various combinations of position and velocity. 
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The Jaws of radiation show that the mass of an atom or mole- 
cule is 1:62 x 107?* times the mass of the gramme-atom or 
gramme-molecule. The charge of the electron results as 
4°69 x 1010 electrostatic units. 

(M. РглАхск, Ann. der Physik., No. 11, 1902.] 


A New Electric Machine.— H. Wommeledorf has designed 
а new type of influence machine, which combines the advan- 
tages of former types with the possibility of producing а greatly 
increased quantity of electricity. He calls it the ‘' condenser 
machine.” 16 is shown in thediagram. The ebonite cylinder 
b holds nine armature discs, a, 
separated by the ebonite rings r, 
and thus kept at a distance 20 
apart. Alternating with these 
discs are the exciter discs v. 
Each armature disc consists of 
two equal ebonite discs adhering 
to each other, and holding be- 
tween them a number of metallic 
sectors, which appear through 
sectors cut in the ebonite. These 
discs are there for the purpose 
of collecting the free electricity 
from the surface of the dielectric, 
and should be made of some 
thicker material than the ordi- 
nary tinfoil. The machine pro- 
duces an internal current of air, 
which has the double advantage 
of pumping out the ozone and 


of producing а slightly lower 


pressure, which, in contradistinction to the ordinary influence 
machines, is advantageous in the working of the new machine. 
The situation of the armature discs has the effect of doubling 
their capacity. The machine is specially suited for X-ray 
apparatus to be used on the battlefield, 

| LH. WouuzLsDoRr, Ann. der Physik, No. 11, 1902.] 


_ Magnetic Properties of -Bismuth.—L. Lownds has continued. 
his researches on the properties of crystalline bismuth by 


measuring the change of electric resistance in а magnetic field, 
the Hall effect, and the ratio of the electric and thermal con- 


ductivities parallel and normal to the principal crystalline axis. 


As regards the magnetic change of resistance, the figures show 


that that increases considerably on lowering the temperature, 
probably because crystallisation is more complete then. But 


cooling below -79deg. seems to have no advantage, and, 
indeed, only produces the reverse effect upon the resistance 
normal to the principal axis. The curves of change of resis- 
tance for various fields converge towards zero at a temperature 
of about 45deg. The highest variation of resistance recorded 
ів 62 per cent. at - 79deg., with a field of 5,000 units. The 
Hall effect in a field of 4,000 units is greater at 16deg. than 
at —79deg., and is reversed at — 186deg. For —79deg. it 
has а maximum in a field of 8,000 units. The E.M.F. of the 
thermo-magnetic transverse effect is greatest in the direction 
parallel to the crystalline axis, in which the change of resis- 
tance is also greatest. Apart from this fact, no distinct 


connection can be traced between the thermal and electric 


properties of bismuth. | 
IL. Lownps, Ann. der Physik, No. 11, 1902.] 


Resistivity of Mercury Vapour.—R. J. Strutt has made a 
very interesting attempt to bridge the enormous gulf separating 
the resistance of mercury from that of mercury vapour, which 
is 4 x 10!* times that of the liquid metal. He argued that this 
enormous increase in resistivity on vaporisation must show 
some kind of continuity at the critical temperature, when the 
other. physical properties of the liquid and the saturated 
vapour become indistinguishable. The critical temperature of 
mercury is unknown. To judge from its surface tension it 
should be about 750deg., while its boiling point indicates 
about 724deg. On the other hand, Thorpe and Ricker’s 
expansion formula would give a critical temperature of 2,700deg. 
The author determined to observe mercury in the critical 


state by heating it in a quartz cylinder under pressure, but 
the strongest tube burst at a dull yellow heat, at which the 
mercury was still distinguishable as liquid and vapour. In 
arsenic also the critical temperature was found to lie above 
the dull yellow heat. Up to а full red heat the conductivity 
of saturated mercury vapour remains of quite a different order 
of magnitude from that of the liquid, the latter being 10 
million times as great as the former. But, on the other 
hand, the conductivity of the saturated vapour is immensely 
greater than that of the vapour at atmospheric pressure. The 
ratio of the densities of the vapour is of quite a different 
order. It seems likely that as the critical temperature is 
approached the vapour begins to conduct freely, while the 
liquid changes its electrical character to a much less extent. 
The conductivity of saturated arsenic vapour at a bright red 
heat is of the same order as that of mercury, and obeys Ohm’s 
law, at all events up to an electromotive intensity of more 
than 100 volts per centimetre. The author does not believe 
that the critical phenomena of metals will ever be observed, but 
recommends a careful study of the resistance of hot mercury, 
[Hon. R. J. STRUTT, Phil. Mag., November, 1902.] 


E. M. F. of a Thermocouple.— An inequality of temperature 
between two adjoining sections of a homogeneous conductor 
brings about a difference of potential which is a function 
solely of the'temperature аз long as the physical or chemical 
state of the metal is not involved. M. Ponsot works out 
thermodynamieally the following theorem :—In every section 
of & conductor, unit quantity of electricity utilises the fall of 
temperature of an invariable quantity of entropy. Admitting 
the relation of Liebenow, and L being independent of 0, we 
should have R/0 = constant, and. R would be zero at the abso- 
lute zero of temperature. This zero of resistance is closely 
approached, as we know, by some pure metals. If, for deter- 
mining the constants of any given thermocouple, the data of 
any given thermometer are accepted for a given interval of 


| temperature, the author believes that that thermometer does 
| not give ап exact scale of absolute temperatures, unless that 


scale coincides along its whole length with that of the 
thermocouple. j 
: [Ромвот, Comptes Rendus, October 27, 1902.] 


Inductive Magnetic Resistance. —J.:Zenneck claims that in а 
number of phenomena of electromagnetic oscillation the con- 
ception of inductive magnetic resistance or “ magnetic induc- 
tance" may be of service if the phenomena are to be treated 
in an elementary and purely qualitative manner, more especially 
for orientation among the phenomena of commercial alternat- 
ing currents. Closed coils, metallic tubes, rods or disos behave 
in an alternating magnetic field in the direction of their axes 
in а manner as if their magnetic resistance had been increased. 
This apparent increase of magnetic resistance, in the case, at 
least, of short-circuited coils and metallic tubes, consists in 
the addition of an inductive magnetic resistance to the “оріс” 
magnetic resistance as determined from the dimensions and 
the permeability. In solid rods and discs, however, the “ohmic” 
magnetic resistance itself experiences an increase. The 
amount of the total ohmic and inductive resistance can in 
simple cases be calculated from the geometrical dimensions, 
the conductivity and the permeability. As soon as it is cal- 
culated, it is as easy to operate with it as, say, with the 
impedance of a choking coil. Most of the calculations can 
be made graphically with the aid of vector diagrams. 

[J. ZgNNECE, Ann. der Physik., No. 11, 1902.] 


Wireless Telegraphy Operations on а Moving Train.—It is 
stated by the Engineer that the special train of the Grand 
Trunk Railway which carried the western’ general passenger 
agents to Portland, Maine, recently, was equipped with an 


experimental apparatus for communicating with the station at 
St. Dominique by wireless telegraph. The experiment which, 


it is said, was entirely successful, was conducted by men from 
McGill University, Montreal, and was carried out while the 
train was running at high speed. Communication was kept 
up from a point 8 miles west of St. Dominique to 8 miles 
east of the station. | 
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THE NEW TELEPHONE EXCHANGES OF THE POST OFFICE. 


The Westminster (( Viotoria'") and Kensington ( Western") 
exchanges of the London Post Office telephone service which 
have been opened recently are on the common battery system, 
and resemble generally the Post Office central exchange on 
a reduced scale. It will be remembered, however, that sub- 
scribers on the central exchange are not allowed the use of 
“ party lines," во that the arrangements for party-line sub- 
scribera at the Westminster and Kensington exchavges are 
novel. The subscribers’ telephones on a party-line are 
bridged across the circuit, the bells being normally discon- 
nected. Each party-line instrument contains a relay in 
series with a condenser, and when alternating currents pass 
through this relay it cuts in the bell either between the 
"A" line and earth or between the D" line and earth. 
Formerly it was the practice on such circuits to ring once, 
twice, thrice, &c., on either line to call the subscriber, the 


are the party-line ringing keys for making the ringing con- 
nections indicated above, and the connections are shown in 
Fig. 8. . These keys are combined with a magnetic clutch 
attachment, on a similar principle to that used with junction- 
line ringing keys, which keeps the key depressed until the 
subscriber has answered. Fig. 8, it may be remarked, is 
only diagrammatic, and does not show the actual relative 
positions of the armature and the electro-magnetic clutch. 
Should a subscriber fail to answer, the clutch is released and 
the ringing key restored by momentarily turning the speaking 
key into the speaking position. 1 

The front right-hand lever key, seen in Fig. 2, is for 
grouping the adjacent positions when the full complement 
of operators is not at work in the exchange, and the key 
immediately behind this is for ringing on outgoing call wires. 
The push key at the back on the right hand is for restoring 


Fic, l.—GzNERAL View OF SwitcH Коом IN VICTORIA“ Post OFFICE EXCHANGE. 


maximum number of subscribers to a party-line being ten, 
representing, therefore, a maximum of five rings on either 
wire of the circuit, 

Advantage is taken of the polarised quality possessed by 
magneto bells to minimise the number of rings. This is 
accomplished by giving the armatures a bias to one side to 
ensure that the bells shall respond to currents in one 
direction only, and it is accordingly arranged when the 
apparatus is installed that the bells shall be adjusted to act 
with either negative current or positive current, as may be 
desired. It is not intended, however, to connect 10 party 
lines to the exchanges referred to in this article. Only party- 
lines limited to two subscribers will be installed in connection 
With the branch exchanges within the County of London. 

Party-line working involves the provision of special ringing 
keys, and Fig. 2 shows the keyboard of an incoming junotion 
position at the Victoria exchange. The four keys between 
the speaking key and the ordinary ringing key.on each cord 


the pilot lamp when answering night calls. Besides these 
there are the usual service call-wire keys on the left and a 
plug, ring-off lamp and speaking key for each of the 26 juno- 
tion wires dealt with at the position. There is at present 
a multiple of 1,000 subscribers for every three operators 
positions, the multiple jacks being arranged at the top, and 
the outgoing junctions, busybsoks, “don’t answer” signals, &o., 
being below them on the vertical part of the board. At the 
end of the junction board is a panel for testing and plugging 
up, which serves at the same time as a “dummy.” The 
present equipment provides for 156 incoming junctions at 
the Victoria exchange. : 7 

An operator's position on the ordinary subscriber’s or local 
board is shown in Fig. 4. In this case also the new feature 
is the party-line ringing key, which is of different construction 
to those used on the junction board. It is а four-way key, 
seen to the right of Fig. 4. The handle of the key is on a sort 
of ball-socket joint, and is pressed over to either of the four 
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розійойв 1, 2, 8 or 4, in each of which positions it acts on The Victoria exchange is in & top floor which has been 
а géparate set of springs. In this сазе the combination key | added on to the South-Western District Post Office—that is to 
has to be pushed over to the ringing position as well. The say, the switchboard, test-board, &c., and the battery are on 
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the top floor, the power plant being below in the basement. 
The battery consists of 22 Chloride 17-plate C.R. cells, with 
boxes large enough for about twice the present number of 


general keyboard connections are shown in Fig. 5, and the 
details of the part; line ringing key connections in Fig. 6. 
At each position the local jacks number 180, as at the Post 
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Office central exchange. Тһе Victoria exchange is designed | plates. Its present normal discharge rate is 125 amperes, 
for an ultimate capacity of 5,400 subscribers’ circuits, the | and its maximum discharge rate 528 amperes. The 
present multiple being fitted for 1,000. | power plant includes the usual motor-generators (worked 
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from the publie supply mains) for charging the cella, and | are of the usual paper-ingulated, lead-covered pattern, and a 
smaller motor-generators for ringing. There is also а | Reavell compressor driven by a Lundell motor directly off the 
motor generator supplying at 80 volts on the generator side ! supply company’s mains is employed for drying out the cables. 
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Fig. 4.—Operator’s POSITION ON SUBSCRIBERS’ BOARD. 


for the meter circuits. The meters, it may be mentioned in | The Western exchange occupies two private houses, 
passing, are of the new pattern described in The Electrician, | Nos. 126 and 128, Cromwell-road, South Kensington. These 
Vol. XLVIII., p. 898. The cables leading into the building are | are being joined together by a removal of some of the parti- 
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Fro. 5.— KEYBOARD CONNECTIONS ON SUBSORIBERS’ BOARD. 


217 pair with дО1Ь. conductors for the subscribers’ lines, and | tion walls, and the equipment is precisely similar to that of 
108 pair with 40lb. conductors for the junction lines, the two | the Victoria exchange, exsept that, 1 а the position and 
fazed of cable having nearly the same external diameter. They | size of the existing rooms, the arrangement of the plant ig 
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perforoe different. . The power plant ів in the basement, the | sisted in placing two independent inducing windings— and in some 


distributing boards, meter rack, &o., on the ground floor, 


subscribers’ and junction switchboards on the next two floors, 
and the offices, operators’ rooms, &c., at the top. | 
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Fia. 6.—Connections oF Party Line Rinaina Key. 


One side of generator is permanently earthed. When key plunger is in normal 
position, unearthed side of generator is connected to a for alternations, and negative 
of battery is connected to h through 40% resistance. When plunger is in position 1, 
a is connected to earth, and b is joined alternately to the earthed side of the generator 
and to the unearthed side, while positive and negative impulses are respectively 
being generated. The negative impulses only thus pass out to line. When plunger 
is in position 2, а is earthed, and ò alternates between the earthed side of the 
generator and the unearthed side, so that positive impulses only are sent out. 
When plunger is in position 8, 0 is earthed and a'in alternately connected to the 
earthed side of the generator, and to the unearthed side while negative currents are 
being generated. When plunger is in ition 4, 0 із earthed, and а alternates 
between the earthed side of the generator, and the unearthed side while positive 
currents are being generated. 


THREE-PHASE MOTORS WiTH WIDE RANGE OF 
| SPEED VARIATION. 


BY DR. Н. BEHN ESCHENBURG, 


As far back as the year 1893 the Oerlikon Company had already 
built three-phase motors in which the number of poles could be 
changed by means cf a change-over switch whose termina!s were сор. 


nected todifferentaub-divisions of the inducing winding. The change- |: 


over was particularly simple when the ratio of the numbers of 
poles was made as 1:2, and on this account motors having a speed 
variation of this amount were usually employed in practice. The 
motors at that time were arranged with a gramme ring inducing 
winding, and this, as is well known, is suitable for sub-division into 
any number of poles, For these gramme rings the standard winding 
and connections shown in Figs, 2 and 3 were finally adopted. These 
fi are copies of shop drawings of the year 1894, and a large 
number of motors and switches were made to them. In accordance 
with this arrangement, the winding of the motor must be divided 
into six groups of coils if the change-over is from two to four poles, 
and into 6 x 2 groups if the change-over is from four to eight poles, 
since, in this latter case, the winding arrangement may be considered 
as two 5 arrangements coupled in series. 

The six groups of coils are divided into three phases by means of 
three permanent connections, between each pair of which the two 
coils belonging to one phase are connected. There are three con- 
nections from each of these phases to the switch—1.¢., nine connec- 
tions in all. In order to produce a four-pole field the two groups 
of coils belonging to one phase are connected in series by means of the 
change-over switch, whilst for the two-pole field they are connected in 
parallel In the case of the two-pole field, two successive coils on 
the periphery have a p difference of magnetomotive force of 
60deg., whilst for the four-pole field the difference is 120deg. It 
follows that with this connection the magnetising current remains 
about the same for the two-pole and four-pole arrangements, that the 
leakage coefficient of the two-pole arrangement is about half as great 
аз for the four-pole one, that the overload capacity of the two-polar 
is about double that of the four-polar one, so that the permissible 
torque is about the same in both cases, whilst the permissible load 
increases in proportion to the epeed. 

In recent years drum windings have been almost invariably 
employed for three-phase motors because of their advantages from a 
constructional point of view and their good electrical iud. magnetic 
properties. e method of changing the number of poles in drum 


the | cases also provi 


g two induced windings—in the same slots, but 
one winding arranged for the one number of poles, and the second 
winding for the other number of poles. "This arrangement has the 
obvious advantage of leaving the choice of the two numbers of poles 

uite open, and making the sizes of the two windings quite indepen- 
1 point of some importance in those cases in which the load on 
the motor with one number of poles is quite different from that with 
the other. Thus, for instance, in the case of fan-driving, the torque at 
the low speed is decidedly smaller than at the higher one, whilst in 
machine-tool driving the torque at the low speeds is, as a rule, 
greater than at the higher ones. In such cases the one winding 
may be cut somewhat fine at the expense of the other. The 
disadvantage of the arrangement is the fact that special slots have 
to be employed in order to obtain the extra space required for the 
second winding. The change-over switch for this arrangement 
is quite simple, consisting merely of two ordinary three-pole 
switches connected to the two windings. The completed motor 
winding for two different numbers of poles has five terminals, since 


one end of each winding is connected to a single common ter- 


minal In the same way, by employing five collector rings, one or 
the other of the two induced windings can be brought into use, 
Sometimes the induced windings were both coupled to the same three 
collector rings and, by means of a short-circuiting arrangement, 
either one or the other winding was completed by connecting its 
other three ends together at the neutral point of the star. On the 


Е | 


Fia. 1.—FouR-SPEED OERLIKON THREE-PHASE Motor, 4 TO 6 H.P., AT 500 
750, 1,000 AND 1,500 Revs. PER MIN. 


simplest form of all, the two induced windings were permanently 
connected in parallel to the same three collector rings. By asuitable 
choice of the numbers of turns, it is possible to arrange that no 
noticeable interaction shall take place between the two windings, 
except that just whilst the motor is at rest the magnetising current 
is increased. Under normal conditions of speed for either number 
of poles, the effect of the parallel connection of the two induced 
windings disappears altogether since the rings are then completely 
short-circuited together. 

There has been no lack of attempts to discover a method of trea 
an ordinary drum winding in a similar manner to that describ 
above for gramme rings. Most of these, including those of the 
Oerlikon Company, failed, however, because of the fact that a drum 
winding arranged for a given number of poles has coils whose 
average pitch depends on this number of poles, and that, therefore, 
this winding if used for half the number of poles with double the 

le-pitch would give rise to an enormous leakage. Such motors, 
in which an ordinary drum winding, arranged for two numbers of 
poles in the ratio 1:2, and changed over in the eame way as shown 
in Fig. 2, usually proved very unsatisfactory in practice, especially at 


windings, as first employed by the Oerlikon Company in 1897, con- | starting, as only motors with short-circuited armatures were employed. 
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After a close investigation of. the windings of three-phase motors, 
the Oerlikon Company finally hit upon a type of drum-windin 
which avoided tbe above disadvantages, and enabled equally g 

. reeults to be obtained as for the ordinary motor wound for one 
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number К an only. This windivg, for which a patent application 
has been filed, has symmetrically-arranged coils, as in tbe case of & 
continuous-current &rmature, and' is divided into 6p group: of coils, 
| 4 
а ( 


Fic. 


lunEE-l'HasS Motors wna Two SPEEDS, 2 AND 4 


for 2p pairs of poles. "This arrangelnent of connections applies, as 
explained above, to motors with constant torque. "There muet be at 
least six motor terminals. By simply interchavging the winding 
ende which are connected to the neutral point with those which are 
connected to the supply mains itis easy to see that three of the 
terminals shown in the above diagram become superfluous. Thus, 
in Fig. 2 connections 7, 8 and 9 are permanently short-circuited 
together ; snd, for the two-pole arrangement, the three-phase currents 


Fic. 2. —PovE CHANGE-OVER SWITCH. 
Type 1, ron Two SPREDS, 1 то 6 H.P., 
THREE-PHASE MOTOR. 


DIAGRAM OF CONNECTIONS 


are supplied through terminals 4, 5 and 6; and besides terminals 7, 
8 and 9, terminals 1, 2 and 3 are also short-circuited together. On 
the other hand, f +r the four-pole connection, the supply is connected 


From Generator 


3.— DIAGRAM OF WINDING CONNECTIONS FOR 


M ce POLES. 
2 27) 


exactly as for the old ring windings, p being the smallest number of 

irs of poles employed. These groups of coils are changed over 
Кош peirs to 2p pairs of poles by the same sort of change-over 
switch as described above, every two groups of coils belonging to 
one phase being coupled in parallel for p pairs of poles, and in ser-e 


to terminals 1, 2 and 3 and terminals 7, 8 and 9 still remain con- 
nected to a common point. 


A still simpler connection had been introduced in the meantime 
or motors whose torque could be lower at the high speed than at 
thelow speed. Instead of star-connecting the six coil groups as 
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connections from the winding ends 1, 2 and 3 for the lafger numbers 
of poles to the winding ends 4, 5 and 6 for the smaller numbers of 
poles. With this arrangement the no-load current is decidedly 
amaller for the smaller number of poles than for the larger number, 
This connection, for which a patent application has also been filed, 
is shown in Figs. 4, 5, 6 and 7. 

By the employment of the new drum windings introduced by the 
Oerlikon Company, it becomes poesible for the designer to adjust 
the magnetic and electric conditions of the motor to the advantage 
or disadvantage of one or the other number of poles by making the 
span of the windings suit one or the other number ої poles more or 
less closely. A series of motors has been constructed for various 
working conditions with change-overs in the ratios 2: 4, 4: 8, 6: 12, 
and the simplicity of the system has been fully established in practice. 

When employing the previously mentioned drum-winding 
ment with two separate windings, it is easy to increase further the 
number of s steps to four without unduly Tee rs number 
of leads. The а ааай of leads for such а motor with four speed 
tteps is 2 x 6, which is no more than for four separate ordinary motors. 

The motor is given two separate windings, each of which is suitable 
for two numbers of poles in the ratio 1: 2. The change-over switch 
itself is а combination of two ordinary three-pole switches, The 
small number of leads and terminals in combination with the simple, 
easily inspected winding, similar in every way to the winding of a 
continuous-current armature, forms the principal point of novelty in 
the system. "The direction of rotation and the order in which the 
different speeds follow one another can, of course, be arranged in any 

uired way. Quite the, most advantageous arrangement consists in 
making the speed vary consecutively from the lowest to the highest 
value without & change in the direction of rotation. In this way the 
change from each higher speed to the next lower one takes place 
almoet instantaneously, for the motor, when changed from a smaller 
to a larger number of poles, acts as a generator pumping current 
back into the mains until the speed оен to the higher 
number of үе is reached. In general, the leakage coefficient is at 
least doubled on doubling the number of poles. On this account the 
starting current of a motor with short-circuited armature, reduced to 
equal sing currents, is half as large for double the number of 
poles as for the higher speed, with the favourable result that the 
motor requires a smaller starting current when started with the 
smaller speed arrangement than when that for the higher speed is 
used. This connection can, therefore, be used directly as a starting 
arrangement for the reduction of the starting current. А consider- 
able economy can be obtained by changing the poles in the case of 
Fic. 6. Fic. 7. three-phase motors which have often to be started and stopped, such 


Fic. 8.—OgRLIKON CONTINCOUS-CURRENT MOTOR WITH COMPENSATING WINDING FOR WibEs RANGE OF SPEED. 


before, they were mesh-connected, by which meaus the whole six | as haulage or traction motors. On such machines the power expended 
coils could remain permanently coupled in series, both for the two- | in starting is known to be of considerable importance. By incteasing 
pole and four-pole arrangements, and, in fact, for any multiple of | the number of poles while starting, the power lost in the starting 
these two numbers of poles. It is only necessary to alter the supply | resistances (placed in the induced winding), for-a given torque, can 
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be reduced to quarter or half the original value, according as the 
number of poles at starting is four times or twice as large as the 
normal. The economy of starting can in this way be made equal to 
that of the ссе parallel control of continuous-current motors, whilst 
at the came time perm standard types of motors. | 
Ав an example of the application of the new system of the Oerlikon 
Company, we reproduce on p. 178 (Fig. 1) a photograph of the firet 
motor made on these lines, primarily intended for experimental pur- 
poses. The motor is a standard three-phase motor, suitable for a 
load of 8 н.р. at a standard speed of 1,450 revolutions at 50 periods, It 
weighs about 220kg., and has an armature diameter of 240mm, with 
a width of iron of 180mm. The overall diameter of the outer case is 
440mm. and the overall length 470mm. The slots of the inducin 
art contain two independent windings, of which one is arrange 
or coupling up to give 12 or six poles, and the other to give eight or 
four poles. The winding was chosen in this way, so that at the higher 
speeds of 1,000 and 1,500 revs. it should give about 6 н.р. and, 
as it would usually run at these i pain that the leakage and no-load 
current should be most favourable at these speeds. The rotor has 
аго two separate short-circuited windings, each made up of bare 
wires without insulation, after the usual method of the Oerlikon 
Company. А certain number of coils of each winding, depending 
the number of slots, and wound with a particular pitch form 
separate short-circuited circuits, We give below in tabular form the 
results of efficiency testa at full and half load, the power-factor, the 
maximum torque and the starting torque. Continuous runs of three 
hours were aleo taken with each number of poles at the loads given 
in the table with resulting temperature rises shown. The motor is 
now сюр слее to drive а lathe, and for this purpose it can be 
arranged, by mesh connecting the different "ome to give & 
reduced torque with the higher numbers of poles. e therefore 
include two additional columns for six and four poles with this 
connection :— 


No. of ро1ев.................... 12 Bu 75. 4... 6... 4 
Connectiooo n star ... star ... star .. etar ... mesh... mesh 
Voltage e е ses os 190 ... 190... 190... 190... 190*... 190* 
Revolutions, light 500 ... 750 ...1,000 ...1,500 ... 1,000... 1,500 
Load in H.ꝶ r S8 1 B. Ob x. 4 
Torque in Kg/m ............... 65... 41... 62... 34..275.. 2 
Efficiency at full load 72% . . 75% ... 85% . . EO% ... 80% ... 80% 
Efficiency at Һај load 70% ... 72% ... 82% .. 86% ... 82% ... 75% 
Cos ф at full load .. ......... 077 . . 0:82 ... 085 . . 0:92 . . 089 ... 0°92 
Cos ф at half load ............ 0:5 ... 065... 07 . . 0:85... 08 ... 088. 
Slip at full load 10%... 75... 3% „„ 4%... 897... 6% 
Max mum torque Kg/m...... 9:5 ...62 ... 18... 12... 58... 4 
No-load current ............... 11... 9... 85.. 6... 28... 2 
Starting current 50 .. 50... 150... 155... 43... 45 
Starting torque іп Kg/m ... 5:5 ... 85... 6 5... 16... 15 
Heating after 5 hours at | 

full ee 0°C.... 50°С....40°С.... 40°С.... 55°С.... 35°C 


In this way the Oerlikon Company has produced a series of three- 
phase induction motors using the standard motor with drum 
winding and with a mes range of 1 : 2, occupying the same space, 
having the same weight, thesame output, the same efficiency and the 
same power-factor as the standard single-speed motor, whilst for в 
1:4 speed range the size and price increase only slightly. The 
neceseary modifications of this connection for single and two-phase 
motors can be readily followed from the above, seeing that tho new 
drum winding is treated exactly like a ring winding with the same 
number of coils. | Ж MM | 

For the sake of comparison with the speed variations obtainable on 
the above three-phare motors, a table has been added below showing 
the test results for a continuous-current shunt-wound motor built 
according to the latest methods of the Oerlikon Company. The speed 
variation is from 350.to 1,600 revolutions, and it is obtained with a 
fixed brush position by regulation of the shunt resistance alone, and 
can be carried out in steps of any required degree of fineness, 

To prevent sparking, when the magnetic field is reduced to its 
minimum value, the Oerlikon Company arranges on these machines 
а compensating winding, carrying the main current and fixed between 
the pole shoes of the magnet. This winding produces a magnetic 
field of any required strength in opposition to armature field, and 
thus reduces the voltage tending to cause sparking between two seg- 
ments in the neutral position. By means of this compensating wind- 
ing, whose ohmic loss is about half that of the armature, it is poesible 
to make motors normally built for 1,000 revolutions run at any speed 
between 350 and 1,600 revolutions, with full current in both direc- 
tions, without brush shifting and entirely without eparking. This 
older arrangement of the compensating winding between the pole 
tips and with an increased width of neutral zone, appears to have 

vantages as compared with Déri's recently introduced winding of 
an iron ring in the style of an induction motor, for the armature 
field is set up in the air space in the neutral zone between the pole- 
tips, and is, consequently, very much weaker than with the closed 

g The continuous-current motor is illustrated in Fig. 8. 

The following table refers to a standard totally enclosed motor of the 
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Oerlikon Company (type H 36), arranged for intermittent work with a 
load of 3 н.р. at 130 volte, with tke speed. variable between 350 and 
1,000 revolutions. 'The weight of the motor is 400kg. "The overall 
diameter of the outer case is 500mm., the overall length of case 
400mm., the bore 250mm. and the width of iron 180mm. Four 
laminated poles are screwed on to the cast-steel cylinder of the case ; 
the pole shoes contain open slote, in which the compensating winding 
is embedded. The вате motor size is used for a continuous output 
of 9 HP. at the standard speed of 1,000 revolutions :— 


Speed, reva. per min 1,500 ... 1,000 750 .. 500 550 
Voltage .............................. 150... 150... 130... 130 ... 130 
Current at noload ............... 4... 23. 18.. 185 15 
Current at full load ............... 25 .. 25 .. 25... 25 25 
Shunt current at no load..... ... 012 ... 021 029... 03 . 0'8 
Shunt current at full load .. ... 0:06 ... 012 018... 03 0:6 
Full-load power in H. . 29... 3515 52... 33 352 
Balf-load power in н.р. ......... 14... 174 .. 175 ... 175 1:75 
Efficiency per cent. at full load. 66... 72... 75... 74 75 
Efficiency per cent. at half load. 59.. 71 745... 76 .. 74 
Temperature rise of the arma- 

ture after two hours’ run 1 50°С... .. 45°C 

full load in closed case 


Comparing the new variable-speed three-phase motor with the 
continuous-current motor with shunt regulation, the chief difference 
appears to be that the three-phase motor works with approximately 
the same megnetic flux in the air-gap with all numbers of poles, and 
80 can have a greater load and a better efficiency at the higher speeds, 
whilst the continuous-current motor can only increase in speed 
through a reduction in the magnetic field, eo that no increase in 
load or efficiency is possible. 

A three-phase motor with change-over for two numbers of poles 
would be equivalent to а continuous-current motor with two com- 
mutators capable of being coupled in series or parallel, or to a 
combination of several continuous-current motors. Both these methods 
of regulation, however, naturally lead to an expensive construction 
and complicated connections as compared with plain shunt regulation 
or а change of poles. 


NEW AUTOMATIC PUMPING GEAR. 


This apparatus, which is now being put on the market by Messrs. 
Drake and Gorham, has been designed by them with a view to pro- 
viding a reliable method of stopping а pump as soon as the tank is 


СГ 


full. Тһе ordinery type of float tank switch is erratic and very 
liable to get out of order; апа, moreover, is only adapted for use 
with electric motor-driven pumps. 

The D. and G. tank switch shown in Fig. 1 consists of double-pole 
knife switch, the handle of which is coupled by a brass rod, passing 
through a stuffing box, to a piston fitted in a small brass cylinder. 
The upper part of the cylinder above the piston is connected to the 
overflow from the tank, and as soon as the tank overflows the piston 
is forced down, thereby pulling off the main switch and stopping the* 


F 
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motor. Before reaching the bottom of the etroke it will be seen that 
a port is uncovered which allows the overflow pipe to empty. When 
the pump is some distance from the house the cylinder is connected 
to the relief valve and acta as soon as the ball cock in the tank begins 
to close. | i: 
If the pump should be driven by belt from an engine which is 
doing other work at the same time, the connecting rod is then 
eoupled to the striking gear, and throws the belt on to a loose pulley 
as soon as the tank is full. In cases where gas or oll engines are 
used for pumping only, the connecting rod is coupled to & suitable 
quadrant or lever which, by means of a cock or valve, shuts off the 
supply of fuel when the tank overflows and forces the piston down. 


results fluctuate sympathetically with the variation of vital 
conditions. The Edinburgh costs of the last few years form 
an interesting example of this, and, in particular, of the effect 
of high fuel prices on the results. The fuel item of 1901-2 
is lower than it has been for four years, and, with this great 
improvement, the financial results have naturally followed 
suit. It may be said at once that the cost items shown are 
beyond criticism, while the financial results are best gauged 
from a study of the working profit of 7:07 per cent. in con- 
junction with an average price of only 2:96d. per unit sold 
for lighting and motor power, and of 1:25d. per unit sold for 
public lighting. Nothing is shown in the accounts as osten- 
sibly set aside for depreciation, but there exists a reserve fund 
of £19,211, exclusive of the amount of loans repaid, which 
stand at £80,712. . 


ELECTRICITY WORKS ACCOUNTS. 


Aberdeen Municipal Electric Supply Works. 


At Aberdeen, as at Edinburgh, a lower fuel item has been 
possible last year, with a corresponding great advantage to the 
general results attained. With the natural exception of the 
fael item, the working in 1900-1 was highly satisfactory, but 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


berdeen (Municipal). . .. 97, 1901| Ten ron & Knightebe'(Oo.) Apr. 11, 1908 
py inae (Municipal) 25,19 2| Ktngston-upon-Hull (Mun. J 18, loco 


as on "EE. А K -Thames (Mun.) J 20, 1902 1 1 : 
Barking Tonn (Munlelpal).Oct. & lon Tansaster (Municipale s. Jury 28. 1002 | а general and material improvement on even those results is 
Barnale cipal) . . June 27. 1902| Leeds (Munictpal).....— ..June 27, 1903 | recorded. Of course, Aberdeen has the advantage of a trac- 
Вина (Mamoipalj — — 4a о, 1900 | Letth Maniolpal . — —.- May 17. 1901 | tion load, but as yet it is а small one, and can hardly affect 
pal) -- Aug. 5,1902 Leyton 1 эзш. Kov. 1, 1901 | the conditions of supply very materially. Thanks t» а low 
ione n ere n imi “Л RE n capital expenditure relatively to the output, the working profit 


„„„Кеһ. 7, 190? | Liverpool (мишар сар 4, 1% 2 
pa) ...Nov. 14, 1902| London Elec. Supp Ia Feb. 6, 1902 
Bournemouth (Company) - April 18, 1002 Londonderry (Municipal) ..Feb. 16, 1900 


) 
pai) «= «e July 12, 1901 Manca eter (Мопісіра!).. .. Aug, 
Brighton aww Sept. 12, 1902| Metropolitan Elec. Supply Co. = e 1903 
unici «ese Aug. 3, 1902 Morley Meer germ 8 J 


Bristol - 
Bromley (Kent) (Co.) ......M 16, 1902| N tle and ot (Co. 6, 1999 
Brom у n У (65) June 6, 1905 baleen — a Dec. 20, 1901 


stands at 8:48 per cent. to the mean capital. This is an 
excellent result with the moderate revenue and average price 
of supply recorded, The terminal charge for lighting has been 
reduced, for the current year, from 3d. to 24d. per unit. We 
look upon the appropriation of the working profits at this place 


os тез» EC, N ket (Company)...... Oct. 24, 1902 паби 
Beet мы у ah epe gustu | for tho to seus ве an example that might well o imitated by 
Cambridge (Oompenj)... — Zune 18, 1902 | Northwich (Company) . .. Hot. $4,192 | тр, lighting maximum demand was 1,088kw., and the 
Ordi (Манера) >... -Oot 25, 190 Notting Hill (Company) — June 6, 1902 | traction maximum demand 150kw. The total maximum 
EM cent 0 1902 Oldham (Municipal) ~= =~ ANG. 39, 1903 gres im rd riis on е тш " 
(оооп) pram ss ! eer , 8 having an g on the costs, it may 
Chester (Are 8 2 190i Portemouth (Munio А ари: 55 1901 well to add the following particulars relative to the Ferryhill 
Cleekenwell (Company) — 214 0 1902 Preston (о аат 2сп 145 100 station. In August of last Jear the plant there was being 
Coventry (Municipal) ......Feb. 28, 1000 Reading (Company) - Jus, 21, ы put down as rapidly as possible, and supply was started on 
On do , (Municip yian 225. 11 1902 Salford ( Teen 10 1902 November 4th with a wooden engine room, boiler house and a 
Отуна! асо 55 (со) рон! 1e зо ав. Ней 2 4 Pal HII 00.) Маг. 11. 102 | temporary chimney, &o. Feeder cables supported on steel 


Dems и (M рм 16, oe e erue ris rg см 1 ton 
er прапу) .....May 2, carboro трапу) .. Sep Ў 
( Deo. ТА ) —-—..Feb. 1, 1901 
Ealing (Municipal) ........Осё. 31, 1002 Smoredi Municipal) ..—Jan. 81,1909 
Bestbourne (Municipal) -- Mar. 14, 1902 Smithflel kets, Lond.(Co.) Mar. 8, 190] 
unioipal) .. Dec. 6, 1901 South London Mia pra 
(Municipal) ..—....Aug.  5,1898|South Shields (Munici 


Folkestone (Coppa cr ße ß August 25th, and it was expected to be late in the autumn of 
Glasgow (Municipal) .. Sept. 12, 1902 Southport (Municipal)......Jan. 17, 1902 


this year before the engines at this station could Бә run con- 
атаман (Mats) — Dee, 18, 1900 Stepney (Munloibaly === 8 19. 1901 | densing. The plant capacity at the Ferryhill or Dee Village 


Greenock (Municipal) .. . . . Aug. 80, 1901|Sunderiand (Municipal) Aug. 1,1909 | station is 1,240kw., and at Cotton-street 1,200kw. 
9 . 26, 190? | Taunton (Municipal) ......June 16, 1899 


Ў 900 |Т гі 
Halifax (Municipal)... =- Deo. 27, 1901 | акеде 1899 
Hammersmith (Municipal) - Oct. 31, 1902| Walsall (Munici c... ^. May 28, 1909 
Hampetead (Municipal) Nov. 7, 1902| Wandsworth (Company) „М 
Hanley (Municipal) - Aug. 9, 1901 Westminster (Company АРЕ 4, 1904 
Harrogate (Municipal) Jan. 25, 1901 Whitehaven (Municipal) ..Feb. 8. 1001 


poles were used. The permanent chimney was brought into 
use on May 27th, and fuel economisers on July 15th. Up to 
that date the boilers at this atation were fed with prao- 
tically cold water. Makeshift switchboards were in use on 


REMARKS TO TABLES. 


EDINBURGH. —a Includes 996,850 unite for motor power. b Machinery and 
plant £201,000, arc lamps and lamp posts £20,900, meters £28,319, transformers 
£7,866, electrical instruments £767. c Over-expended. d Includes £6,102 for motor 


Harrow (Company) — — Des, Sb 1000 Wimbledon (Municipal) --..Oct, 17, 1902 | Бүтө wages £8,238, g Salaries of engineers £178, wages 2002. Of maine and 
Hereford (Municipa) MA my 17. 1902 MEN 7 (Co. ) се ушу 19. 1801 cables £770, of meters £346. i Carbons £998, repairs £1,183. J Salaries of engineers. 
Hove (Com July 18, 1902 Woking (Com 5 24, k Insurance £764, proportion of general expenses of management £2,809, army 
Huddersfield (M unicipal) — May 28, 1902 | Wolver ton( unictpal) Jan. $4, 1909 reservists’ dependents £112, law £447, BOE узад ida l Subject to discounts up 
Hull (Municipal) .........J 4, 1902 | Woolwich (Company) May 81,190; | to 25 per cent. m Includes 1,325,481 units sold for motor power. n Machinery and 
Tale of Wight (Company) Sept. 26, 1902| Worcester (Municipal) - April 18, 190 pant £224,859, arc lamps and posts £21,709, meters £32,629, transformers £7,996, 
Islington (Municipal)... Nov. 28,1900 Wycombe (Company) ...... оч. 1/, IN o truments £318. о For motor power £8,253. р Salaries of engineers £1,137, 


wages 22,935. Buildings £63, machinery and plant £3,086, instruments £21. 
r Salaries of engineers £175, wages £964. х Of mains and cables £1,129, of meters 
£511. t Carbons £925, repairs £981. и Insurance £1,017, general expenses of 
management (proportion)” £2,132, loans expenses £875, army reservists’ dependents 
£81, law £329. 

ABERDBEN.—a Exclusive of equivalent of tramways. ù Reserve of surplus 
funds. c Includes £22,417 on Ferry Hill works, £10,392 on buildings, £30,927 on 
machinery, £1,908 on accumulators, £48,179 on mains, £2,682 on instruments and 
£8,603 on meters. d Over-expended. e Attendance on harbour lamps £400 and on 
additional lamps" £102. / Of buildings £86, of plant £527. g Of mains £610, of 
meters £13. A Engineer's salary £296, inspectors’ wages £30. i Insurance £40 
auditing £15, special services and repairs to motors £175. j Maximum demand 
system. The charge for power in 1901-2 is at cost price and includes interest, 
depreciation and sinking fund. & Of combined load on March 12, 19.1. The maxi- 
mum demand for lighting was 1,083kw. and for traction 150kw, é Includes on 
Ferry Hill works £70,067, on buildings £10,428, on machinery £32,128, on accumu- 
lators ж ede on mains £53 622, electrical instruments £2 742 and meters £10,035. 
m Inclusive of £570 attendance on harbour lamps. n валах £53. plant. £409. 
o Mains £567, meters £22. р After deducting £342 net received from tramways for 
services of engineer aud staff. g Special services" £330, auditing £15. insurance 
£111. т Buildings at | per cent. £97, machinery at 5 per cent. £1,422, accumulators 
at 5 per cent. £94, mains and services at 14 per cent. £663, electrical instruments 
at 24 per cent. £55, meters at 5 per cent. £342. г Build at 1 per cent. £153, 
machinery at 5 per cent. £1,695, accumulators at 5 per cent. £95, mains and services 
at H mn cent: £786, electrical instruments at 2} per cent. £67, meters at 5 per 
cent. £480. t Carried to reserve of surplqs funds. 


Edinburgh Municipal Electric Supply Works. 


Amongst undertakings not yet enjoying the advantages 
accruing from the incidence of a traction load the Edinburgh 
undertaking stands not only as a standard, but as an ideal. 
In only one respect, perhaps, has it a fortuitous advantage 
over the average station, and that is in its situation relatively 
to а coal-field. It must be admitted that, in this respeot, this 
undertaking is favoured to an extent which must be kept in 
mind when comparisons of results are made. 

In the taking advantage of opportunity lies the secret of 
success, and full credit is due to the administration which has 
produced the splendid results exhibited in our analysis of the 
Edinburgh accounts for the last completed financial year. It 
may be regarded as evidence of économical working when the 
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s EDINBURGH. ABERDEEN. 
ndertaking Worked bg 22 Edinburgh Corporation. Aberdeen Corporation, 
Date of Commencement of Supply 2 April, 1895. [current. March, 1894, 
of Supply wase sese sor sos san m man amn | 3-W. continuous and high-pressure alternating ||| 3-wire continuous-current. 
—————— —— 2 — — —— Frank A. Newin to J. A. Bell. 


—  —————— 9 
YEAR ENDED MAY 15, 1901. MAY 15, 1902. JULY SI, 1901. | JULY 21, 1902. 
QUANTITIES— 

Units generated....... ——————— 7,565,674 8,819,254 1,489,385 1,859,812 
r 6,707,936 1,159,223 | 1,199,913 1,546,569 
SDN ES COMMITS 2... cup cu cmo cus cs emp ams tum ome 5,481,422а 6,448,614" | 795,176 979,016 
s sold for public lighting, &o, s... en ee «m am a 1,226,514 1,310,609 | 156,248 186,058 
„ Bold for traction ETATE AURA) Ая — can ses nil nil 250,489 381,495 
. ous ocn omi oma - 493,853 502,517 61,054 172,505 

UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY — 264 26:6 277 24-4 

Actual naximum supply demanded —— == == = — 5,000 kilowatts 6,007 kilowatts 826 kilowatts 1,183 kilowatt: * 

. eee eee 15:57 1477 16:677 14:97. 

Number of public lampe /——— 846 arc 872 arc 145 are, 80 (25c.p.) glow} 255 аге, no glow 

Number of consumers — 4,445 5,090 778 950 

Connections ёо mains in 8-c.p. lamps at end of year 578,580 465,125 79,6634 101,473¢ 

САРАСІТҮ OF PLANT IN KILOWATTS AT END OF YEAR 8,137 10,477 2.440 


n—— ——— —— —— — 


Per kllowat Per kilowatt Рег kilo 
CAPITAL— COMMO , capacity, Тош. БАЎ кч NM _ | — ‚Чою. capacity. 
Loan (including Debenture charges — — — — — — — — = | , 185,000 75:8 
BEORIVED (TOTAL) .....—— — — — —————-—-—-405698,439 £857 {£757,015 £722 112,310 69˙3 173.572 71˙2 
Loan (including Debenture 133 possem in] 009409 857 151,015 72:2 112,310 69°3 173,572 71:2 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... — — — — 72,690 44:9 11,428 4°68 
1 — cm son cm acre cum oem vum — — — — EM — — — 
D — — — — — — — — 
Loan туы — ¹ inci tcs bí cii — — — 12,690 44:9 11,428 4*68 
r A 320 777 80,712 7˙70 6,892 4°25 9,182 376 
. men] 18.701 2:30 19,211 1:88 10.547 6:51 13,773 5'64 
707/088 86:8 765,612 730 125,051* 772 180, 946! 742 
ьа 25 001 31˙8 288,006 * 27'5 -- -= — 
MEN лнн» enum EER 223400. | 297 | 248,708 333 == а = = 
Miscellaneous 220009 E ER C 3,468 0:426 5,486 0:553 — — — 
-65824: | -809 | 8.5977 -821 || -12741¢, -786 [73374 


BALANCE OF CAPITAL ACCOUNT „u san ll mmm 
— —— —œ—ñä Ó— —M € ЭЕ 
| Per unit of Per unit of 


| Per unit of Per unit of 


Total. | total units Total. total units Total. total units Total. total units 
REVENUE— . ОД — с^... ЫЙ Is . b .. 
TOTAL ................ —— — — — — 279,263 2 836d. | £90,817 28104. [218,824 37764d. | £22,490 34914. 
Revenue from Supply saom emam am aw an ew em em em em amn am| 68,8654 | 2:4644, 79,547° 2'46ld. 13,996 2"191d. 16,699 2:591d. 
м T ен tus Gun ms mas ctim nem edo n 24 0:001d. 32 00014, nil — nil — 
п public lighting * «ч oe — — — ee — — — —— — 10,217 02664. 11,155 05454. 2,768 ¢ 0°554d., 2,606 m 0:4054d. 
s supply for traction nos can me wes ne: nee cos oe om — — — -— 2,054 0:411d. 5,179 0:4944. 
miscellaneous sources. 156 00064. 86 00054. 6 0°С014, 6 | 00014. 
EXPENDITURE OUT OF REVENUE— | 
. uti um tus 60 ьш em mes omo vas co nm wee £43,474 1558d. | £38,763 | 11994. £9.435 | ]1'887d. £9,510 1476d. 
EE Lu сәг emi ub uas ver dés u$ Vit Qu 33,275 1191d. 26,831 0:830d. 7,465 14944. 7,110 11044. 
Generation of electricity . 26552 0*950d. 19,704 0 610d. 6,841 78694. 6,520 |  LO01£d. 
Fuel (including cartage, &с.) sa sas =a san san san nan smn na. 17,659 0°632d. 11,042 0°342d. 4,698 0:940d. 4,255 0°657а, 
ГОО, WEEE, боев Laune en cm cm nm cm om omm oe 1,293 0:046а. 1.419 0:044а. 584 0:077d 420 0:0654. 
— ——— шы ыал ы: 4448/ 01594, 4073» X Q'1264. 1,146 0:2294, 1,404 0:218d, 
Repairs and maintenance at station ~~...) 5,155 0:113d. 5,1714 0:098d. 6157 01234, 465н 00724. 
оў m pulus dai cni — 2955 0:0814, 2770 0-086d. (24 0*125d. 590 O.. 
Wages, &c. ——U—ä — ä —ä4ä4ä6 -m — mm m ne — — mas 1,1407 0:041d. 1,1397 0:0354. | ; 0 А 
, renewals of mains, To. ———————— 1.115“, 0.0404. 1641 00514, |; 924^ 0125. 590 000929. 
Public li te ee ee — — —— — — 45 468 0" 160d. 4,331 0°135d. — — = 
— — њан нан нам oa ee — —— 2; 287 0:0829. 2,445 0:076d. — 2 — 
BEEN a eL raisin Sind oos dia ovt com dim i mm adn = 2,181* | 0078d. 1,906: 0°059d., — — | — 
MANAGEMENT AND PROPERTY CHARGES 8 10.199 0:365d. 11,929 0369d 1,970 0:394d 2.4400 | 0373а, 
Net VEM ——— Sem" aee meum neus nous oes em nene pan enm ne e nil — nil = 797 0 159d 1.382 0'214d 
ME ieu — tà im tim to em mam oat m аы» noc 4.531 0:1624. 5,643 O17 5d. din ee B TS 
Management „a si pan ats omn oen aan omm nan aan oen oas omn am oas pun oan nee 5,668 0°`2034. 6,286 O19 44 1,173 0 2341 1,018 0" 158d. 
. 3165 0:011d. 567} 0 011d. 416^ 0:0839. 163r 0'026а, 
Stationery, &о. ................................................ 258 0:0094. 198 0*006d. 251 0 050d 115 0°0184, 
r 4,034“ 0:1444. 4,455" 0:137d. 243i 0:049d. 525a 0:082d. 
to mean | % to mea | # to mean 
FINANCIAL RESULTS— Total. KA rp nded Total. | Z to mean. Total cap.exp'ndec Total cap.exp'nded 
WORKING PROFIT FOR YEAR ........ ————-—| £35,788 3 507 £52 054 707% £9,390 | 8317 | £12,982 8487 
Sum carried to Depreciation Fund 5,674 | 64% — — 2,673" 2:367, 3.226 2'11% 
Sum carried to Reserve Fund.... 20,797 i 157 23,485 5:197 iar | © P61 2,290 1:50% 
Net interest on loans (incl. Debenture charges) .. 17,681 E dl 18,274 2'48% 2,842 251% 4.767 5117 
tor the year... "a — — 10,295 140% 2,169 1:92% 2.700 1:76% 
BALANCE FROM LAST ACCOUNT .......................... 3,074 0:5647 - 2,690 -0377 — — = S 
BALANCE AVAILABLE FOR DISTRIBUTION, & — —- 7,606 1:037 2,169 1927 2.7000 176% 
EE Oi, os iebevooo m otn bts sam ces „н tt „= cin „ч con E ‚697 04137 — — = = = = 
ORDINARY DIVIDEND Foo — —— — - — = ер ex 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 54:97 49717, 5017 42:3% 
Expenditure per mean kilowatt capacity £5 7s. Od. £4. 3s. 4d. £6. 15s. 11d. £4. 13s. 9d. 
REVENUE PER MEAN KILOWATT CAPACITY rh £9. 14s. 10d. £9. 15s. 2d. £13. 11s. 2d. £11. 1s. "7d. 
1 LAMP CONNECTED MEAN...... € 8d. а T 95 28 | éd. (1 жр 3d. 
Price charged for C0 id. 10 d. to ód.? d. г.) to ода.) 
F P ml 1 13d. net lid. net Id. to 14.) «C 4 hr.) to 10.7 
Price charged for public lighting £13 per arc per ann.” | £13 per arc рег ann. 6d. to 3d.“ rei i | > 
Н tor private 55 5:014. 2-96d. 424d igitize T 10 309) Q C 
„ pablie lighting 7-7 1:158. 1'250. en 200 < 
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SPECIAL NOTICE. 
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for binding. Price 2s., post free, 2s. 3d. 
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SECONDARY BATTERIES: THEIR MANUFACTURE AND USE.— 


E. J. 
Fully fllustravea. The Author in this work deal 

briefly with the and fully with the 
ction and Man of Secon Batteries or Accumu- 


lators. READY IN DECEMBER. 

HANDBOOK OF PRACTICAL TELEPHONY.—By Dam Ёла and F. C. 
Rarnam. In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY 
Vol IL By Dr. J. A. FL. In preparation. 

ELECTROMAGNETIO THEORY. Vol. Ш, By Orr Нилушра Zn 
preparation, 


LOCALISATION OF FAULTS IN ELECTRIO LIGHT MAINS. By F. C. 
RAPHAEL, 78. 6d. New Edition nearly ready. 


ELECTRICITY IN HORTICULTURE.—By Prof. S. LEMSTRÖM, of Helsingfors, 
Illustrated. In preperation. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


From the statement made by Mr. Gavey at the Institution 
of Electrical Engineers last week, it is evident that London 
members of the Institution are to have excellent opportunities 
for good discussions on practical engineering subjects this 
session. Before commenting on this programme, however, 
we must announce the news, which will be welcomed with 
satisfaction by all our readers, that Mr. Swinsurne has practi- 
cally recovered from the serious chill which prevented him from 
opening the session last week, and that his presidential address 
will not long be delayed. In this address, members are justified 
in expecting a contribution to practical electrical engineering, and 
they may be confident that, whatever the subject Mr. SwINBURNE 
has chosen, it will be dealt with in a manner which will suggest 
new lines of thought, even to those most intimately connected 
with it. The long list of Papers on electrical engineering 
practice which we give in another column has the good feature 
that it contains names of men who have not hitherto favoured 
the Institution with their views; it cannot be denied that 
hitherto one of the faults to be found with the London meetings 
of the Institution was that the time was monopolised to a large 
extent by the older members, whose opinions on most subjects 
were already well known, while the younger generation of elec- 
tricalengineers and the newcomers were not greatly encouraged 
to overcome their not unnatural shyness. Among the Papers by 
authors who have not read Papers before at the Institution 
of Electrical Engineers are two on a subject which calls for а 
considerable amount of expert discussion—viz., the electric 
driving of factories. ‘‘ Mains," by Mr. C. H. Worpineuam, 
will not be the less interesting for the fact that many 
supply station engineers do not share his opinions. We are 
glad that some of the vast experience that Mr. Үокргчонлм 
has had at Manchester in the problems of electricity supply 
will at last be recorded in an Institution Paper; so far 


‘his only Paper before the London section has been on 


wiring rules. Among the “old stagers, Mr. W. В. Esson 
is particularly welcome, for he is as enthusiastic in debate 
as in dynamo design. Mr. McManow's Paper on “The City and 
South London Railway will presumably describe the new 
arrangements on that line which were completed 18 months 
ago, and is, therefore, rather belated. We trust that 
Mr. McManon is not one of those who thought fit to submit 
his Paper to another society first; it would be somewhat 
ungrateful of him if this be 80, for it will be remembered that 
the Institution of Electrical Engineers rewarded his last 
effort with the Institution £25 premium. At all events, 
the Paper will, doubtless, be well discussed, for the system on 
the City and South London line differs from that which 
has been adopted on similar schemes. The one Paper which 
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is on & purely theoretical subject comes most opportunely. 
Sir Ошунв Lopar will be doing electrical engineers a great 
service when he explains to them the development of the 
electron theory which must now become the fundamental 
basis of all our conceptions as to the nature of electricity. 
Other matters referred to by Mr. Gavey last week were the 
question of members’ subscriptions, Science Abstracts and 
the summer visits of the Institution. We bave already 
expressed ourselves in favour of the abolition of the reduction 
in subscription to those members and associates who belonged 
to the Institution before it had attained its present importance 
and prestige. Some recognition of their early adherence to 
the Institution was due to them, but they have already 
received ample consideration for this, and they may now fairly 
be called upon to pay for the additional advantages they now 
derive from membership. We would suggest that, when the 
Articles of Association come up for revision, the question of 
the difference in rank between Associates and Associate-mem- 
bers be considered. At present the latter class of member 
has no privileges over the former except that of paying a 
higher subscription. According to the new rules, Associates 
are not necessarily electrical engineers ; in fact, the associate 
class is now primarily, if not solely, intended for members 
of allied professions who take an interest in electrical 
engineering. While glad to welcome these friends at their 
meetings, the Institution should not allow them to 
have similar voting power to those whose interests are 
more immediately connected with the objects of the Insti- 
tution. A new rule giving Associate Members the full 
privileges of corporate membership and withholding voting 
power from future Associates would be desirable. Science 
Abstracts has always been rather a white elephant to 
the Institution. Whether the cause is primarily traceable 
to its title or to its contents, the engineering members have 
never waxed enthusiastic about this publication. The proposi- 
tion to charge а small price for it, instead of giving it away 
free of charge, will enable the Council to form a true estimate 
of its popularity and iis value to the majority of the member. 
ship. We are glad that the policy of paying visits to our 
collesgues in the foreign electrical engineering world is to 
be continued. The two summer excursions which have been 
made во far proved eminently successful. 
We will conclude this article with reference to а matter 
which, although not mentioned by Mr. Gavey last week, is 
intimately connected with the prosperity of the Institution 
and should be present in the minds of all its members. We 
refer to the desirability of the Institution of Electrical 
Engineers having a building of its own. Weare duly sensible 
of the kindness of the Institution of Civil Engineers and the 
Society of Arts in their considerate hospitality each year, but 
yet the Institution should havea regular home. The Building 
Fund is increasing slowly, but is still far from what is required, 
and rerious consideration should be devoted to a movement 
which is now being made to resuscitate au idea of the late 
CuanLEs Siemers which might effectually solve the difficulty. 
There are several societies like the Institution of Electrical 
Engineers which are homeless, and others, like the Institution of 
Civil Engineers and the Society of Arts, which may have to 
change their quarters in the near future. The suggestion is that 
these societies should combine and erecta building which should 
be common to all of them. For this purpose a large lecture- 
hall and a smaller one would be adequate, combined with the 
necessary suites of offices and a reference library. This pro- 
position has considerable merits, and chief among these is 
that it would hasten the day when the objects for which the 
Building Fund was founded will.at last be realised. 


SOME RECENT WIRELESS TELEGRAPHY PATENTS. 
(Continued from p. 142.) 


Patent No. 6,982 of 1899, by Mr. Marconi, relates to wind- 
ing induction coils in sections. No. 25,186 of 1899, by the 
same inventor, relates to a receiver for electric oscillations, 
including an induction coil, the secondary of which is wound 
in two parts. An serial conductor is connected to one end of 
the primary, a capacity to the other end, a detector to the 
outer ends of the secondary, and a local circuit, consisting of 
a battery and relay working an ordinary telegraphic instra- 
ment, to the inner ends. It is advisable to place a condenser 
across the inner ends of the secondary. 


In 1900 the Marconi Company applied for a patent (No. 
7,777), the object of the invention being to syntonise or tune 
thé transmitting and receiving apparatus to each other, so 
that signals could not be received by any other instrument. 
The diagrams of connections are shown in Figs. 6 and7. The 
patent states that it is essential, in order to attain syntony, 


that the primary and secondary circuits in both transmitting 
and receiving apparatus should be so adjusted as to make the 
„time period" in each the same—z.e., the product of the 
self-induction multiplied by the capacity should be the same 
in each case. In lieu of the time periods being the same, they 
may be harmonics of each other. In employing this invention 
to localise the transmission of intelligence from a station to 
one only out of several receiving stations, the time period of 
the circuits at each of these stations is so arranged as to be 
the same, but different from those of the other receiving 
stations, If the time period of the circuits of the transmitting 
station are varied until they are in resonance with those of 


£i 


£3 


Fia, 7. 


one of ihe receiving stations, that one alone out of all the 
number of receiving stations will respond, provided that the 
distance between the transmitter and receiver is not too small. 
Fig. 6 represents the transmitting station, and Fig. 7 the 
receiving. | 


It will be observed that the time constant of the secondary 
in Fig. 6 may be varied by means of the movable contact at g. 
With regard to the receiving station, the time constant of 
both primary and secondary may be altered with. the greatest 
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of ease by either increasing or decressing the inductances 
represented by 91, g, and g} C, and C, are coils with iron 
cores. The coherer is represented by T, and R is a relay. 


In the same year (1900) Mr. Marconi patented an inven- 
tion (No. 5,887) relating to aerial conductors. In this case 
cylinders are used, one within the other, the inner one being 
connected to one terminal of the secondary and to earth. The 
outer cylinder is connected to the other end of the secondary. 
but is insulated from earth. The cylinders are 20ft. in length, 
the larger being 8%. and the smaller 1ft. Gin. in diameter. 


In 1900 M. Blondel, of Paris, took out a patent (English), 
No. 21,909, for improvements in and connected with wireless 
telegraphy. "nM ' 

Extracts from the complete specification read as follows :*— 


In order that my invention may be readily understood, I shall proced to 
describe it with reference to its application to an inetallation for indicating 
on board ship the approach to the shore, assuming the existence of several 
signalling stations established along a coast or on vessels, and which are 
designed to constantly emit rhythmic signals like those of sirens, for 
example, and that on board ship there are receiving stations serving to 
recognise the approach to the signalling stations on the coast or on other 
shipe coming in an opposite direction, and being at the same time capable 
of distinguishing one from another, and also even capable at need of esti- 
mating roughly their distances. The object of this part of my invention 
is to substitute for acoustic signals electric signals based upon the action 
of Hertzian waves for the purposes above cited. . . . 

My system consists in utilising a process of synchronisation in which the 
frequencies of the electric oscillations suitable for the transmitter and 
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receiver are no longer blended together, but two artificial frequencies much 
lower and quite arbitrary and independent of the vertical wires that is to 
say, the frequency of the charges of the oscillator by the source of elec- 
tricity and the frequency proper to a receiver of mechanical vibrations 
actuated by the waves received. 

A comparison of the two Figs 8 and 9 will explain more readily this 
essential difference. In these diagrams the abscissa indicate time and the 
ordinates the intensities of the electric waves in the transmitting oscillator. 
These oscillations, A, B, C, much damped as before mentioned, recommence 
at each charge of the oscillator and give rise in the vertical wire of the 
receiver or the receiving circuit to an oscillation usually more uniform, as 
represented by a, b, с. Each group of oscillations emitted provokes anew 


the proper oscillations in the receiver, and these latter are very short as 
compared with the intervals between the groups of oscillatious A, B, C. 
In effect, the corresponding oscillations are in order of duration of millionths 
of a second, whilst the frequency of the groups equal that of the charges 
set up by the trembler of the Ruhmkorff coil feeding the oscillator do not 
exceed some tenths per second. What one has sought to realise hitherto 
has been a syntony between tbe oscillations of the two vertical wires—that 
ів to say, the equality of the periods of the oscillations of the curve а with 
the oscillations of the curve А. When it is obtained it is hoped that the 
first will reproduce the second, at the same time reinforcing them— that, is 
to say, that there shall be resonance. | go 
Instead of operating in this manner, I regulate the duration of the 
interval between the groupe of oscillations, А, B, C and so on—that is to 
вау, that the spacing of the charges of the oscillator, and without pre- 
occupying myself with the oscillations proper to the vertical receiving wire, 
aud choo-e a receiving organ capable of vibrating mechanically in unison, 
or in accordance with the number of groups of waves А, B, C emitted per 
second. For example, I adjust the coil which feeds the oscillator in such 
a way that it charges the latter 100 times per second, and I receive 
uL I m Me eee РЕ 


The figure numbers have been altered to follow. ith those in th 
remainder of the article, uS 


the signals in а vibration receiver (mono-telephone or vibrating relay), 
capable of receiving and of reipforcing the vibrations of this frequency of 
100 per second and no other. Fig. 9 diagrammatically represents this 
new kind of synchronism between the vibrations proper, а, ö,, с, of the 
jer wo membrane and the periodicity of the charges of the oscillator, 


The inventor goes on to say that, in principle, the transmitting 
apparatus may be of the same kind as that usually employed 
for the transmission of signals by electric oscillations, the 
frequency of the condenser charges and discharges being 
regulated by the circuit-making and breaking arrangement, 
which may be an ordinary trembler or a motor, or electro- 
lytic interrupter. An alternator may be used in the place of 
the induction coil. | | 

The frequency of these charges and discharges, easily measured by the 
sound of the spark, may be increased at will by increasing the intensity of 
the current, by raising the E.M.F. of the alternator, or by reducing the 
self-induction in the circuit. Once regulated it remains constant. 

By one or other of the preceding arrangements, I thus readily obtain a 
frequency of а given charge measured by the sound of the sparks of the 
oscillator ; it is necessary for this purpose, as also for the reception of the 


signals by the telephone, to maintain this frequency within the limita of 
perceptible sounds, 


After describing various methods of sending out intermittent 
signals by means of automatic contact devices which can be 
timed to send away so many per minute, for use by a ship in 
& fog, for instance, the specification continues :— 

Now I am enabled to strengthen the waves emitted, and to obtain better 
results, or at least to attain them more confidently, by substituting ior 
the vertical wires a large condenser ABA,B,, one plate of which reste on 
the earth and the other of which is suspended at a certain distance, as 


¢ 
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shown in Fig. 10. When the coil charges the two plates (one of which, 
AB, is insulated by a suspension formed of insulating rods, or otherwise), 
and the plates A, Bi connected to earth, there is established between these 
latter and the upper plate a very concentrated electric field of force. 
When the spark of the oscillator is struck, this electric field disappears and 
gives rise to concentric circular electromagnetic waves, which travel over 
the surface of the ground as they recede from the condenser. Obviously, 
the air between the two plates may be replaced by another dielectric, such 
as paraffin, &c. 

This arrangement allows of larger quantities of electricity being brought 
into play than those from a vertical wire, owing to the large capacity 
which can be given to the condenser while keeping the plate AB at a dis- 
tance from the ground, which never exceeds a few metres. The arrange- 
ment can be further improved by substituting for the wires which go from 
the oecillator to the plates large cylinders, cones, or metallic bosses QQ, 
in which case the coil T may be connected directly with the plates A,B,, 
and the oscillator o be fixed to the two cylinders or bosses. The deflagrator 
or spark balls may even be completely dispensed with, and then the sparks 


‘allowed to strike directly between the two metallic bosses, so that the 


oscillator forms а part of the condenier itself. This latter arrangement 
completely dispenses with all self-induction of the apparatus producing 
the waves, and thus reduces to а minimum the duration of oscillation 
compatible with the putting into action of a given energy. Аз distin- 
guiehed from this, the Marooni vertical wires always present large self- 
induction, which increases when it is desired to increase their height, thus 
reducing the rapidity of oscillations so favourable to induction at the 
receiving vertical wires. 

Furthermore, owing to the short wave lengths of the waves I produce, 
and to the small height of my condenser, I can surround this latter without 
any great difficulties by a cylindrical reflector with a circular or parabolic 
base formed of metallic sheets of a few metres in height supported by a 
framing; whereas the waves of great length of Marconi's vertical wires 
render, the use of а reflector quite impracticable. 

The preceding arrangements lend themselves readily to the approximate 
indication of the distance of the signalling stations, and to the employment 
of the following device, which allows of appraxinjately signalling to the 
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navigator bis distance from the transmitting stations. To this end I key 
upon the rotating shafts of the cam discs [attached to the automatic con- 
tact devices], other discs carrying cams which act upon apalceous levers to 
introduce, at will, resistances into the primary circuit, or to lower the 
tension of the battery, so that the potential produced at the oscillator shall 
be maximum at the commencement of each signal, and shall then decrease 
by successive stepe. At the same time another cam acts upon a lever 
which causes the balls of the deflagrator to approach more or less, by means 
of suitablegearing. By reason of this each signal will attain а maximum 
amplitude at the commencement, and will then decresse in amplitude 
until it ceases suddenly. The navigator will, therefore, at a very great 
distance, hear at first very short signals, the duration of which will go on 
increasing as he approaches, without the general character of the group of 
signals of each station being modified. А 

He will be informed beforehand from experiments of the relation which 
exists between this perceptible duration of the signals and the distance 
which he is away. То simplify matters, the variation of the potential of 
the deflagrator may be reduced to two or three values only during one 
signal. Likewise, if preferred, the approach to the station may be 
announced by simply adding one or two supplementary signals at lower 
potential. 

The separation of the signals received from different emitting stations is 
effected at the receiving station by an arrangement of receiving organs, 
which combine the properties of certain' receivers sensitive to the Hertzian 
waves with Mercadier's arrangements for multiple telegraphy. It is well 
known that certain apparatus, coherers, or the like, possess the property of 
presenting important variations of resistance under the action of the 
electric waves, and return by themselves without shock to their initial state. 
Such are, in particular, certain vacuum tubes analagous to that invented 
by Righi, the silvered detector mirror of Neugschwender, as described 
in Wiedemann's Annalen 67, 2, рр. 430-432, 1889, the microphonic 
carbon coherers described since 1889 by Hughes, Tommasina and others. 

I cause the electric waves to act on one of these tubes t, Fig. 11, by con- 
necting it on the one hand to one of the vertical wires А and on the other 


A 
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toearth E. То the terminals аб of this tube I connect in shunt a battery, 
B, and several of Mercadier's mono-telephones, tuned respectively to the 
frequency of emission of the wave groups of each trausmitter station, 
according to the principle indicated above. These mono-telephones are, as 
is known, telephonic apparatus whose diaphrsgms are held in such а manner 
that each one can only reapond to a well-determined sound. 

Fig. 11 ehows tbis arrangement with three mono-telephones in series, 
but ару suitable number may be arranged in series with a battery of suit- 
able tension, or connect them all in parallel with the terminals ab, each 
with its seperate battery. 

At the entrance of tbe circuit BM may be added suitable self-induc- 

tions to more completely arrest the rapid waves which would tend to 
expand there. Under these conditions, all the waves which arrive at the 
vertical wires A from the different transmitter stations actuate the coherer 
tube or the detector ¢, of which they vary the resistance. The variations 
of current correspond in all of the mono-telephones, but as each of these is 
only sensitive to oscillations repeated at given intervale, it separates the 
signals for which it is tuned from the others. Different observers, each 
listening to a different mono-telephone can, therefore, receive at once the 
meess ges sent from different corresponding stations, whereas if a single 
ordinsry telephone be employed instead of a mono-telephone M, a single 
observer will receive all the signals at once mixed up together. 
. Instead of the mono-telephones shown in the preceding arrangementa, 
very sensitive vibrating relays, similar to those described in 1898 and 1899 
by Evershed, Lodge, Cauro and others, may be employed, each tuned to 
the frequency of the wave-groups of the transmitting station. When 
еге commence to vibrate in response to the signals from this station, 
they establish a contact between a vibrating tongue, of suitab'e form, and 
an adjacent contact, which causes the current to pass from а battery in 
one or other of the receivers actuated by this current. The signals are, 
ia this way, not only separated from each other, but may be recorded in 
the ordinary manner. Like the mono-telephones, these relays 
may be mounted in series or in parallel. Their rupture sparks should be 
suppressed in every case by the addition of suitable shunts, as in all wire- 
less telegraphic instrumenta. 


(To be continurd ) 


THE NEW SESSION OF THE INSTITUTION OF 
^ ELECTRICAL ENGINEERS. - 


At the opening meeting of the present session of the Insti- 
tution of Electrical Engineers, held on Thursday last week, 
and briefly referred to in our last issue, Mr. J. Gavey Мя 
president) took the chair in the unavoidable absence of Ње 
president, Mr. James Swinburne. “Mr. Gavey said that it was 
only on that afternoon that the Council had been startled by 
the announcement that the President was, unfortunately, too 
ill to appear that evening. The question as to whether the 
presidential address should be read by deputy had been 
anxiously debated, and, although Mr. Swinburne was himself 
in favour of this being done, the Council had come to the con- 
clusion that the reading of a presidential address by anyone 
but the President would be like the play of * Hamlet" with 
Hamlet left out. Consequently the reading had been post- 
poned until some date to be fixed a little later on, when the 
President himself could be present. He ventured to ho 
that the attack of illness was not a serious one, but on 
sufficient to incapacitate Mr. Swinburne from being with 
them that evening, and everyone present would unite with 
the Council in an expression of regret at his unavoidable 
absence. 

The usual formal business having been completed, the 
chairman referred to the deaths of Sir Frederick Abel, F. R. S., 
Dr. J. H. Gladstene, F.R.S., and Prof. Sidney Short, which 
had occurred since the last session, and authorised the secre- 
tary to gend a letter of sympathy to the friends in each case. 

Mr. Gavey next said he had another regrettable announce- 
ment to make, and seeing that -this was the first time he had 
appeared in the chair, his presence there in future would 
probably be rded as of ill-omen. Prof. W. E. Ayrton 
had felt compelled, owing partly to ill-health and partly to 
pressure of other duties, to resign the office of honorary 
treasurer. They all knew their dear old friend Prof. Ayrton 
and the erudition he brought to their debates. But not onl 
had he helped at the debates at the general meetings, he h 
devoted a vast amount of time and attention as honorary 
treasurer, a post involving an amount of work and energy 
which anybody who had never filled it could not appreciate. 

A hearty vote of thanks having been accorded Prof. Ayrton 
for the lengthy and valuable services he had rendered to the 
Institution, Mr. Gavey announced that Mr. Hammond had 
undertaken to fill the onerous office of honorary treasurer in 
succession to Prof. Ayrton, and had been duly eleoted by the 
Council. 

The next matter dealt with by the chairman was the ques- 
tion of the continuation of the annual visits to foreign works 
which were inaugurated a few years ago. Arrangements had 
been made for a visit to Italy next year, and the following 
was the provisional programme. 16 was proposed to travel via 
Lucerne and the St. Gothard route, leaving England on Thurs- 
day, April 2, 1903, arriving at Como on April 3rd. They would 
then leave Como for Milan on Monday, April 6tb, and disperse 
at Milan on April 9th, the day before Good Friday, so that 
members might spend the Easter holidays in Italy or S witzer- 
land, or en route home. Не need hardly say that this would 
be а very interesting visit, as engineers in Italy had availed 
themselves to the utmost of the great water-power stored up in 
the Alps. Another matter concerning the annual visits was 
the receipt of an invitation for 1908 or 1904 from the American 
Institute of Electrical Engineers. The proposal contained in 
the letter from the American Institute was that a joint 
meeting of the two societies should be held in Montreal in 
1908, a proposal which had been made to the American 
Institute by the McGill University, in which case there would 
be a programme of entertainment in New York either prior or 
subsequent. The second proposal was to defer the visit until 
1904, that being the year of the Louisiana Purchase Exposi- 
tion, which would be held in St. Louis. On account of the 
Italian visit, it was not felt by the Council that the American 
visit could be accepted for 1908. It had, therefore, been 
accepted for 1904. The understanding at present was that the 
metting would be held in Montreal, and it was expected that 
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formal intimation of .the arrangements would be sent by the 
McGill University. 

Reference was next made to the deputation which waited 
upon the President of the Board of Trade with regard to elec- 
trical legislation. The time was not ripe, Mr. Gavey said, 
for a definite announcement of results, but he hoped tbat full 
particulars could be farnished at a future date. The Council 
had also been in correspondence with the Home Office with 
regard to the Factory Acts, and it had been assured that a 
fall opportunity would be afforded for the discussion of the 
new regulations before they were adopted. The Council had, 
further, reason to hope that the Secretary of State would see 
his way to do as much as he could under the present Act of 
Parliament to assist the profession with regard to the employ- 
ment of young persons in electricity works. | 


Mention was also made of the appointment of Mr. Swin- 
burne to serve upon the committee recently appointed to con- 
sider the use of electricity in mines, and of the Council's cirsular 
respecting professional etiquette. 


The subsoeription rates and the issue of Science Abstracts 
formed the chairman's next subject. He said that at the time 
the circular was issued in relation to the proposed alteration 
of the rates of subscription the Council found itself in the 
position that it was imperatively necessary to increase the 
amount of funds at its disposal, and the circular in question 
had been distributed in order io elicit the opinions of the 
members generally. The following decisions had been come 
to:—lIt was, in the first place, thought that, with the excep- 
tion of members living abroad, all members of the aame class 
should now pay the same subscription. It was, therefore, 
proposed that members living in the United Kingdom should 
pay а uniform rate of three guineas, which was the ordinary 
rate at which new members joined, and that members residing 
abroad should pay two guineas ; associate members at home, 
two guineas—abroad, £1. 103. 63.; associates at home, two 
guineas—abroad, £1. 103. 6d. With regard to students, 
under the previous regulations a student remaining in this 
class for three years was compelled to become either an asso- 
ciate or an associate member, but it was now proposed to 
divide the students into two sections—viz., students junior 
and students senior. For the first three years of a student's 
connection with the Institution he would pay one guinea 
annually, but after he had served three years he might, if he 
were not yet eligible for election to an associate under the 
ordinary regulations, remain as a senior student for another 
three years, or until he could qualify, paying annually 
£1. 11s. 6d. Foreign members coming to reside in Great 
Britain will now pay three guineas and foreign members 
residing abroad £1. A meeting of the full members of the 
Institution would shortly be called and these proposals put 
before them for consideration. 

Concerning Science Abstracts, the Council had been giving 
serious attention to the amount it could afford to pay as its 
share of the cost of production. Some members had the 
feeling that the gratuitous circulation of this publication to all 
and sundry of the members, whether they valued it or not, was 
a mistake. Therefore, the Council considered that if the 
higher rates of subscription were combined with a moderate 
subscription from those who require the issue of Sci-nce 
Abstracts, the equity of the case could be best met as applied 
to the whole of the members generally. The proposal, there- 
fore, was that those members who wished to be furnished with 
copies of the Sctence Abstracts, which would be issued in two 
parts—viz., ‘‘ Engineering and“ Physical Science "—should 
have their wishes met on the payment of an annual sub 
scription, for both parts, of 7s. 6d. per annum, or for the 
„Engineering“ portion alone, for 5s. The ordinary published 
price was 24s. per annum. 

Mr. Gavey then read the terms of the conditions for 
awarding the Willans premium, which would be awarded in 
December, 1908, by the Institution. These provide that the 
Council shall award the premium for the best original Paper 
communicated to the Institution dealing with such a general 
subject as the utilisation or transformation of energy treated 
specially from the point of view of efficiency and economy, pro- 
vided that the premium shall not be awarded unless a Paper 


of sufficient merit, in the judgment of the Council, shall have 
been communicated since the preceding award. | 
Mr. Gavey then announced the following list of Papers 
which would be read during the session :— 
“ Divided Switchb^ards for Large Switchboards,” by W. Aitken. 
“ Depreciation Losses in an Electric Supply System,” by A. D. Constable. 
“ Electric Driving of Factories,” by A. Chatwood. 
Dynamo Design,” by W. B. Esson. 
“ Photometry of Electric Lampe," by Dr. J. A. Fleming. 
“ Depreciation of Electric Machinery," by Robert Hammond and G. W. S, 


Hawes. 
* Electrons," by Sir Oliver Lodge, F.R.S. 
“ The City and South London Railway," by P. V. McMahon. 
“ Dynamo Design," by E. К. Scott. | 
* Superheaters," by W. H. Watkinson. 
* Electric Driving of Factories," by A. D. Williamson. 
“ Mains," by C. Н. Wordingham. 


The premiums for the session 1901-2 (see The Electrician, 
Vol. XLIX., p. 188) were then distributed. 

The date of the annual dinner has been fixed for Wednesday, 
December 17th, and the next meeting will be held on Thursday 
next, November 27th, when Sir Oliver Lodge will read his 
Paper on ‘‹ Electrons.” 


THE BRITISH ELECTRIC TRACTION COMPANY 
AND THE ‘DAILY NEWS.” 


It is now more than 10 years ago that attention was 
first directed in our columns to the obstructive and 
manubial tendencies of local authorities in regard to the 
then infant industry of electric lighting. In 1902 the 
masses are still under the spell of that potent polysyllable 
* Monopoly.” In 1892 „the classes were in like case. 
Moreover, orders for engines, generators, lamps and mains 
were coming in apace, and consequently the electrical manu- 
facturer cared little for the troubles of the electrical pioneer. 
To-day the same story is repeating itself in the matter of electric 
traction, but with a difference. The local authorities are as 
obstructive as of old, and the makers of tramway plant are 
exceeding busy: but, thanks to The Times and the Daily N-ws, 
the Industrial Freedom League, and sundry similar organisa- 
tions, the general public no longer regard the matter as a 
petty quarrel between municipalists and monopolists. The 
question at issue is, as both The Times and the Daily 
News agree in saying, of national importance :—Are the 
industries of England, upon which the material greatness of 
the Empire is based, and on which we all live (even the pro- 
prietors of the Daily News) to be allowed full and free develop- 
ment, or is the life to be slowly squeezed out of them by a 
steady application of the socialistic screw ? 

It has been our melancholy duty to read almost day by day 
for the last six weeks the windy verbiage of the gentleman 
who so inappropriately takes '* Res non Verba ” as his motto. 
Now, what are the three chief characteristics of this furious 
onslaught upon a great English electrical corporation? Are 
they not hatred of anything American; fears of anything 
big; anger at profit making? This sudden conversion of the 
Daily News to a narrow nationalism is distinctly suspicious, 
even to those who are far from professing a blind admiration 
of things American, and these suspicions ate not altogether 
allayed by the preference which it still professes for everything 
little—little helpless companies, little helpless Englands. 
Moreover, the British Electric Traction Co. has categorically 
denied that it is controlled by American capital, and the 
weight of evidence is so far all in its favour. 

But it is against the profits of the Electrical Octopus” 
that our wrathful contemporary is most wroth. The term 
** gocialist," like the Thirty-Nine Articles, is made to cover a 
great variety of beliefs; but there is one infallible criterion of 
the true socialist. Whisper the word “profit” or the word 
* dividend " within a four-mile circle of a genuine specimen 
and he will immediately react—like a Kerry bull to a red rag. 
And it is this placing of ‘‘ profit-making among the seven 
deadly sins which betrays the true bent of this tremendous 
tirade against the British Electric Traction Co., and securss 
for that company the sympathy of all who do not believe 
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in the beauty of the oreed of allowing those to reap who have | 


not sown. 

We hold no brief for the tentaculiferous organism which 
centres at Donington House, Norfolk-street, Strand, W.C. The 
British Electric Traction Co.—to change the metaphor—is no 
doubt not quite so guileless as a new-born babe, but then it is 
considerably more useful; even though it is possible that 
the fears of the ever-lugubrious editor of the Investors’ 
Reriew may some day be justified by the event. But while 
admitting that the B. E. T.,“ like a ship under press of 
Bail imperatively requires the services of a cool and skilful 
helmsman (such as its present Managing Director), that 
fact is no justification for an endeavour to link the name 
of Garcke—one of the best known in the Electrical Industry— 
with that of convicted criminals. To justify such an attempt, 
the methods and management of the British Electric Traction 
Co. must be proved to be something very different from what 
the published accounts and past history of the оша] show 
them to be. But in view of the reputation and past history 
' of the Daily News, Mr. Garcke is right in not taking its attacks 
too seriously. 


The first annual convention of the British Electric Traction Associated 
Compaaies was held at Loughborough on Tuesday. Mr. E. Garcke, managing 
director, presided over a conference on the subject of traffic organisation, and 
subsequently the convention was entertained at luncheon by the Brush 
Electrical Engineering Co. Replying to the toast of The British Electric 
Traction Associated Companies," which had been proposed by Lord Vaux 
of Harrowden, chairman of the Brush Company, Mr. E. Garcke said his 
lordship had referred to the word octopus as applied to their companies. 
This word had been dinned into his ears many times during the past few 
weeks, and it would perhaps not surprise them to know that he had used the 
word himself some six or seven years ago, when going over the schemes they 

were determining to carry out. It was their policy and determination to 
go into every corner of the United Kingdom and do work which, until 
they came, was neglected ; and they were going to do it regardless of what 
they were called. He had been much inclined to treat all these attacks 
with the contempt tbey deserved; in fact, he had acted on that 
inclination. But people were wont to say that where there was 
so much smoke there must be some fire; and there was no doubt 
that one could not tell а falsehood but there was some foundation 
of truth beyond. In this case there was a good deal of founda- 
tion of truth, but he had no hesitation iu saying that to the extent to 
which those attacks were truthful they were proud of them. The reason 
why they did not intend to make any reply was simply that a man who 
made а reckless and deliberate misrepresentation had no desire to be cor- 
rected ; whatever the nature of the reply which was made it would be 
perverted. The attacks had been mainly political, and they could treat 
them as such. They were, as he had said, doing work which had been 
neglected, and now others regretted that they had not done this work 
themselves, That had given rise to a certain amount of jealousy, 
апа they were accused of efforts to restrain others, who had not 
done this work as well as they had done it, from continuing with 
it. They were accused of belonging to the Industrial Freedom League, 
and he did not deny it. The British Electric Traction Associated 
Companies were paying in various parts of the United Kingdom something 
over 000 per annum in local rates, without including Imperial taxa- 
tion, and the whole of that sum was practically without any representation 
whatever. The only way in which they could raise their voices in regard 
to municipal matters was through the mouthpiece of the Industrial 
Freedom League. But they had a far better reply to these attacks than 
by words ; they had the reply of their actions. He asked them that day 
as colleagues and friends to join him in giving effect to that determination, 
and let their reply be, “ We will show them that they are wrong." 


—— . 


VELOCITY OF PROPAGATION OF X-RAYS.* 
BY R. BLONDLOT. 


After several years devoted to fruitless attempts at determining 
the 1 770 of propagation of X-rays, it struck me that by applying а 
principle corresponding to that of Rómer for measuring the velocity 
of t, one might recognise whether the speed of X-rays is or is 
not comparable with that of the electromagnetic waves. I thus was 
led to the following experiment: 

To the poles B and B' of an induction coil (Fig. 1) are attached 
two wires connected with the electrodes Н and Н’ of a focus tube. 
Before reaching this tube. these wires, stretched horizontally ànd 
perallel to each other, are fixed to the two halves of a Hertz exciter 
consisting of two brass cylindera А and A', 8:m in diameter aud 
6cm. long, adjusted horizontally in the walls of a bottle containing 
vaseline oil. Below this bottle (not shown in the figure) is placed a 
resonator formed of a loop of opper wire DD'C (this is shown 
beside the exciter, but in reality the straight portion DD' is placed 
under AA’). 


* Translated from the Comptes Rendus of October 27 and November 3. 


The gap C of the resonator is towards the focus tube, so as to 
receive the X-rays from it. It is protected against all other radia- 
tion by screens of black paper and a plate of aluminium. 

By suitably regulating the explosive distance of the exciter in the 
oil, it is possible to make the focus tube and the exciter work simul- 
taneously. This is what then happens: At every current of break 
of the induction coil, the difference of potential between Н and Н’ 
attains a value sufficient to make the tube respond. As the difference 
of potential continues to rise, the spark passes in the exciter. The 
tube, suddenly deprived of energy, is extinguished, while the oscil- 
latory discharge of the exciter is comple Suppose first of all 
that the tube is arranged near the exciter, the wires АН and A'H 
being as short as possible, say 11cm. Enter as abscisem (Fig. 2) the 
times, reckoned from the instant at which the арас passes thro 
the oil, and as ordinates the differences of potential between A and A’. 
Thus wehave, as we know, а rapidly-damped sinusoidal curve, MNPQ. 


Once the аргаас із adjusted, the potential о to make the 
tube work is only slightly less than the spark potential of the exciter. 
A r, 


It suffices in fact to diminish very slightly this sparking distance to 


make the discharge not traverse the tube at all, but to pass entirely 
through the exciter. This peculiarity is of great importance. It 
follows that the tube extinguishes itself as soon as the potential has 
diminished а little at the begining of the oscillatory discharge, and, 
therefore, at the end of a time leas than a quarter period of the 
exciter. The curve representing the intensity of the X-rays is, 
therefore, a nearly horizontal curve, RS, preceding the exciter dis- 
charge, and followed by a suddenly descending portion, SU. [The 
wave-length of the exciter was 1:14 metres, its period was, therefore, 
114/(3 х 1010) seconds, and, therefore OU is much less than 
114/(3 x 1010 x 4) seconds. | 

Let us construct the curve having for ordinates the values of the 
electric force produced at the gap of the resonator by the discharge of 


the exciter. e ordinate of this curve is zero as long as the whole 
discharge es through the focus tube i. e., up to the origin of 
times on the diagram. It only reaches а notable value at a time 


when the exciter is already partly disc , and the maximum of 
this electric force only occurs when the exciter has acquired a con- 


Radiation |M 
of Tube 


trary charge—: e., at the end of a half period represented by the 
abscissa. It follows that when the resonator commences to act, the 
X-rays are already extinguished, and, consequently, there is no action 
of the tube on the secondary spark. This is verified by experiment, 
for if a plate of lead is interpaged between the tube and the break, so 
as to intercept the X-rays, the spark is not affected. 

Leaving the focus tube in position, let us replace the short wires 
AH and A'H' by wires 25cm. long, having no sudden bends. This 
lengthening of the wires, by delaying the extinction of the X-rays 
for a time required by the Hertzian waves to traverse the extra 
l4cm., has the effect of delaying by an equal amount the dis- 
appearance of the X-rays at the break, and of allowing these rays 
time to act upon the spark. This is observed in fact, for the inter- 
position of a sheet of lead makes a spark decidedly lees bright. This 
action of the X-rays increases on still further increasing the length 
of the wires. For lengths of 33cm., 80cm. and 130cm. it becomes 
more апа more marked. 

These experiments show that in my apparatus the X-rays are 
extinguished as soon as the electric discharge has ceased in the 
tube. Indeed, in the experiment with the very short wires, it is 
found that there is no action, whereas it suffices to increase the length 
by 14cm. to obtain visible action. If, therefore, there is a prolonging 
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of emission of X-rays, or a prolonging of their action at the gap after 
their cessation, the sum of these intervals is very small in comparison 
with 14/3 x 101? seconds. 

Let us take folded transmission wires of invariable length, say, 
50cm., and let us gradually increase the distance between the tul 
and the дар. By virtue of this increase of distance, the X-rays will 
experience a retardation equal to the time they take for traversing 
the distance between the tube and the gap. "Their disappearance at 
the gap is retarded by the same amount, and if their speed is com- 

ble with that of Hertzian waves, the effect of increasing the 
istance of the tube must correspond to that of lengthening the 
wires, i. e., an improvement in the coincidence of the epoch when 
the electric force exists at the Rap with the epoch when the X-rays 
are present at it, and consequently an increase in the action of these 
rays upon the spark. One is, therefore, led to this paradoxical con- 
clusion: The tube should act better from a distance than close by. 
То my great surprise this experiment succeeded completely; the 
brightness of the spark increases with the distance of the tube. This 
is a certain and constant fact, The increase is due to X-rays, for if 
a small disc of lead is placed against the sheet of aluminium the 
effect disappears. The spark at once becomes feebler, and remains 
invariable whatever the distance of the tube. 

This surprising fact is the first verification of our supposition that 
the speed of propagation of X-rays is comparable with that of 
Hertzian waves. 

Let us now take transmission wires of greater length, say 80cm. 
‘When the tube is taken further away it will happen at а certain dis- 
tance that the X-rays will have at the gap their full intensity during 
the whole time that the electric force at the gap retains a notable 
value (Fig. 3). The efficiency of the X-rays will then be as great as 
their intensity allows. 


F r 
Orce at Reson? 


Fic. 3. 


If the tube is removed still further the coincidence between X-rays 
and the electric force at the gap will not be improved, and the 
X-rays will lose more and more in intensity, so that their action will 
have passed through a maximum. This is what was actually found : 
The pare passes through a maximum when the tube is about 53cm. 
from the gap. The maximum is due to X-rays, for it 1 on 
in ing а small leaden disc. Thus the supposition that the speed 
of X-rays and of Hertzian waves is of the ваше order of megnitude 
has led us to predict the existence of the maximum, and this pre- 
diction is verified by experiment. As it seems impossible to furnish 
any other explanation of this paradoxical phenomenon, we must 
conclude that the speed of propagation of X-rays is of the same 
order of magnitude as that of Hertzian waves. I propose to explain 
how the study of this maximum has given me the means of deter- 
mining the ratio of the two velocities, 

When in the apparatus described above the transmission wires have 
а length of 80cm., then, as we have seen, the resonator spark shows 
а maximum of brightness when the tube is 53cm. ftom the gap. We 
leave aside the theoretic analysis of the phenomenon, only remem- 
bering the fact and making the certain supposition that the maximum 
is due to the circumstance that there is a distance of the tube for 
which the X-rays illuminate the gap during the action on the elec- 
tric force with a greater intensity than at other distances, We call 
V and V’ the rates of propagation in centimetres per second of the 
Hertzian waves and the X-rays reepectively. 

After determining the position of the tube giving the maximum 
spark, let us lengthen the wires by a cm. The cessation of X-rays 
at the gap is thus retarded by a/V seconds. To re-establish the 
coincidence of the times and the maximum it is therefore necessary 
to diminish the distance between tube and gap by a length b, such 
that b/V'—a|V. The experiment gives b/a, and hence, by virtue of 
the proceeding equality, V/V '. 

From a great many determinations, in which a was made to vary 
as much as possible, it results that b is always equal to a. Hence it 
follows that V equals V' within the degree of approximation given 
by the determination of the position of the tube which makes the 

k а maximum. The table below contains the results of a series 
of experiments. The first column gives the values of a; the second, 
the corresponding values of b determined by my assistant, M. Virtz ; 
the third, the values of b determined by myself; the fourth, the 
means of the two values. Each of the numbers of the second and of 
the third column is the mean of five measurements. 
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« Virtz Blondlot. Mean 
E, - 65 -59 -62 

9 89 105 97 
12:5 126 12 12:5 
15 14:5 151 148 
25 24:5 | 25-5 24 9 
50 50 | 51 50:5 
40 39:6 293 59-4 
25 252 | 24-6 259 


It is seen that the numbers of the fourth cclumn differ very little 
from the corresponding numbers of the first column, so that the 
differences can be attributed to the impossibility of determining in 
& very precise manner the position of the tube which makes the 

К а maximum. 

The series of experiments, 80 in number, summarised in the pre- 
ceding table give the following definite result: Replacing a and b 
by the mean of their values we find V/V —161:7/163:5. Other series 
of experiments gave 138/139, 146/144. These ratios are very close 
to unity. 'The separate measurements often present notable varia- 
tions, as seen in the above table, but the influence of these portions 
always disappears in the means of a great number of determinations. 
I have found that the values of b are independent of the size and 
form of the resonator. | 

Here is another kind of experiment, in which the time anpor 
by the X-rays to cover a certain space is compensated by the 
time taken by the electromagnetic waves to traverse a certain length 
of wire. But in this case it is not the transmission wires which are 
lengthened or shortened, it is the wire of the resonator. The ends 
of the resonator are separated by 0'3cm., and two wires are soldered 
to them, representing a small transmission line. At the end of this 
line is attached а spark micrometer, and the new gap is brought to 
the position of the óld one by bending the small line back upon itself. 
The action of the exciter upon the resonator then produces a Hertzian 
wave which must traverse a certain length of wire to reach the gap 
and there produce a spark. If, therefore, each half of the resonator 
is lengthened by A cm., the spark is retarded by A/V seconds, and 
to obtain the maximum spark we must increase the distance between 
the tube and the gap by B cm. such that B/V’=A/V. The observed 
value of B/A gives that of V’/V. | 

In this calculation B and А are replaced by their mean уа ues in 
the different experimente. These, very numerous and concordant, 
in which A has varied from zero to 25cm., gave V'/V —0:93. 

This value agrees sufficiently with the results of the first method, 
which, indeed, appears more precise since the retardation of the 
Hertzian waves is there better defined. 

All the experimental reeults obtained by both methods may be 
summarised as follows :—If to the length of the transmission wires 
is added the distance between the tube and the gap which gives the 
maximum spark, and if from this is deducted the length, 1f any, of 
the small line added to the resonator, the constant length of 133cm. 
is obtained. 

It may be noticed that in both methods described the ratio V'/V is 
obtained without it being necessary to know further details. We 
have here substitution methods corresponding to Borda's methods 
for weights. Still there is a complication ; the position of the tube 
giving the maximum spark is closer to the gap than when the 
intensity of the X-rays does not decrease with the distance. The 
decrease of the intensity suffices indeed to diminish an action which 
otherwise would increase very slowly with the distance. This 
3 is greater for small distances than for great ones, since the 

ecrease of the intensity is more rapid for small distances. The 
increase of b or B produced by this cause cannot be calculated before- 
hand, but the final agreement of all the results indicated ie within 
m errors of experiment. The whole work may be summarised as 
ollows :— 

Supposing, a prior, the equality of the rates of propagation of 
Ж за! of Hertzian waves, we are led to foresee that the Tein {orce 
ment produced by the tube upon the spark must pass through a 
maximum at a certain distance from the tube. Experiment has 
confirmed this prediction. The same supposition enables us to 
calculate in advance the displacements which the position of the tube 
corresponding to this maximum ehould experience, either by 
lengthening the wires of transmission or by adding a smal lline to 
the exciter. We should, in fact, be able to compensate the time taken 
by the electric waves to traverse a certain length of wire by means 
of the time taken by the X-rays to traverse the same distance. This 
compensation is produced in reality. Of the two methods employed, 
the one gives 0:97 as the ratio of the velocities and the other 0°93. 

On the other hand, it seems impossible to give any other explana- 
tion of the maximum brightness of the spark, of its displacements, 
and of the other circumstances of the phenomena, and we are led to 
the final conclusion that the velocity of propagation of X-rays is 
equal to that of Hertzian waves or of light through the air. 

It only remains to describe certain observations made in the course. 
of these researches and some experiments which confirm the resulte, 
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KING'S COLLEGE, LONDON. 


A meeting took place at King’s College on Wednesday, in order to make 
an appeal for the sum of £500,000 for the éndowment of the College as a 
school of the University of London and of its professorial chaira. The 
meeting was presided over by Lord Selborne, who was supported by many 
eminent and influential members of various professione, among them being 
the Bishop of London, Lord Glenesk, Sir A. Rücker, F.R.S. (Principal of 
the University of London), Sir John Wolfe Barry, K.C.B., Sir Philip 
Magnus, the Hon. W. F. D. Smith, M.P., Sir Douglas Fox, Sir W m. Preece, 
F.R.S., Mr. Alexander Siemens and the deans of the various faculties of 
the College. After the Bishop of London had opened the meeting with 
prayer, the Chairman asked him to read а letter which had been received 
from His Majesty the King. The letter expressed His Majesty’s entire 
sympathy with the movement and his wish for its success. Similar letters 
were read by the Principal from the Lord Chancellor, Mr. A. J. Balfour, 
М.Р., Lord Londonderry and others. 

Lord SELBORNE then gave a brief outline of the object of the meeting, 
and referred to the fact that King's College had ever been a pioneer in art 
and ecientific research. He said that its iufluence was not confined merely 
to London or England, but extended to every corner of the earth. In his 
official capacity as a servant of His Majesty's Government, he had ample 
opportunities of observing the effect that training received there 
had upon men in after life and he had no hesitation iu saying that 
the work which the College carried out was of the highest order. 
He would impress upon them the advantage to be gained by the 
companionship of students studying different branches of art and science ; 
their minds are broadened by this intercourse, and they are lifted 
out of the particular groove into which they are liable to get. It was only 
necessary to recall the names of those who had passed through the College 
to be convinced of the tremendous work that had been carried out. The 
strength of empires depends upon scientific work and research, but the 
training for tbis required money, and that was what they were asking for. 
All the work that King’s College had done was without endowment— 
that was, without endowment of a kind—but they had one form 
of endowment which, at any rate, proved the extent of their work; 
he referred to students' fees, which, he was proud to say, exceeded the 
magnificent sum of £18,000 per annum. Everyone knew, however, that for 
education of thie sort, students’ fees never cover the coet of their training, 
and, therefore, without other assistance they were bound either to get 

into debt or to fall behind the times. Не was glad to say they had chosen 
the former. He then touched upon the extraordinary enthusiasm that is 
being aroused for university teaching throughout the country, and said 
that т eople were beginning to realise the true meaning of the word “ educa- 
tion.” Knowledge is but а tool which requires character for its proper 
use, and character is formed by education. 

Formerly, it was the custom to require all professors and students to 
pass a religious test before entering King's College, but be was pleased to 
say that it had now been abolished. Not, his lordship said, that they wished 
to take up any position antagonistic to religion, as such was far from their 
intention, but they had come to the conclusion that by maintaining tbis 
test. they would be depriving themselves of the services of the best, teachers. 
The test would, of course, still apply to the Faculty of Theology. 

A resolution, “That іа view of tbe distinguished services which have 
been rendered by King's College to bigher education and research in 
London, it is of the highest importance that the work of the College in its 
new connection with the University of London should receive support 
adequate for its effective continuance and progress,” was moved by Sir 
В. C. Jess, M.P., who paid a high tribnte to old students of the College, 
and made the interesting statements that King’s College was the first 
institution in this country to provide laboratories for physics and 
bacteriology. Its hospital was alao the birthplace in London of antiseptic 
surgery, the most remarkable modern application of science to the saving 
of human life and the alleviation of suffering. 

The resolution was seconded by Sir JOHN WOLFE Barry, who was pleased 
to tell the meeting that he himself was an old student of King's, and that 
all his life he had taken a great interest in its welfare. He would urge 
the necessity in the present day for the cultivation of scientific research, 
as more depended upon it than could be imagined. Coming to what was 
known ав applied science, he was proud of the fact that King's College had 
led the way in this respect ever since its foundation in 1838. But it must 
not be forgotten that this work entailed an enormous expense, Every day 
scientific industries are making great progress, and to keep pace with 
it entailed the expenditure of much money in providing the песеввагу 
apparatus and instruments. He complained of the lack of endowments 
in this country. In America and Continental countries the endowments 
are large and numerous, and the colleges do not suffer for the lack of 
funds, but here it is quite different, and he made an urgent appeal for a 
liberal response to this call. Touching upon the education question gene- 
rally, Sir John emphasised the fact that it is useless to give the workman 
a technical training ; those who are to be leaders and masters of workmen 
are the only ones to whom attention must be given in this respect. 

The DEAN or WESTMINSTER supported the abandonment of the religious 
test, and 

Sir A. W. Ricker said be thought that a new era was dawning for the 
University of London, and he hoped one day to see a colony of students 
established outside London ; he saw no reason why there should not one 
day be students' trains as well as workmen's trains. 

Lord SELBORNE's motion was then put to the meeting and carried 
unanimously. 

The BrsuoP оғ LONDON then moved —" That this meeting pledges itself 
to use every effort to raise а sum sufficient to secure the attainment of 
the following objects—viz, the liberation of the College from debt, 
the maintenance of the efficiency of the College in laboratories and 


equipment for bigher teaching and research, and the adequate endow. 
ment of its professorships, and that the following be constituted a 
general committee for the purpose, with power to add to their number, 
to take any steps calculated to promote the success of this appeal, and 
to report to the council of the College:—The Duke of Cambridge, the 
Lord Chancellor, the Archbishop of York, the Earl of Stamford, the Bishop 
of London (chairman), the Lord Chief Justice, Lord Lister, Lord Kelvin, 
Lord Glenesk, Viscount Cranborne, the Speaker of the House of Commons, 
the Home Secretary, the Right Hon. J. W. Lowther, the Right Hon. 
J. G. Talbot, the Lord Mayor of London, the Mayor of Westminster, 
the Bishop of Rochester, the Bishop of Hull, the Dean of Westminster, 
the Dean of Canterbury, the Dean of Durham, Canon S. F. Pennefather, 
the Master of the Temple, Canon Benham, the Hon. Mr. Justice Byrne, 
the Hcn. W. F. D. Smith, М.Р. (treasurer), the Hon. К. C. Parsons, Prof. 
Н. B. Swete, the Head. Master of Westminster School, Prof. Ince, Sir John 
Wolfe Barry, Sir William Preece, Sir Henry Harben, Sir Owen Roberta, 
Sir A. К. Rollit, Sir John Cockburn, Sir Charles Lyall, Sir Douglas Fox, 
Мг. E. Gray, Col. R. Parry Nisbet, Mr. Charles Awdry, Principal A. Robin- 
son, Profs. W. Watson Cheyne, D. Ferrier, W. Rose, I. Burney-Yeo, W. S. 
Playfair, Messrs. Thos. Buzzard, Edward Liveing, Profs. W. G. Adams, 
J. M. Thomson, W. D. Halliburton, W. H. Н. Hudson, D. S. Capper. 

` He said that it was a mistaken idea that the Church was opposed to educa- 
tion ; as a matter of fact, it isa powerful promoter of knowledge. He 
referred in very complimentary terms to the Principal of the College, the 
Rev. Archibald Robertson, D.D. LL.D., who is Vice-Chancellor of the 
University of London, and said that he was a man greatly respected, not 
only by the College, but by the whole of London. He also said that the 
thanks of the College were due to the Hon. W.F. D. Smith, the treasurer, for 
bis ser vices, and for the £5,000 with which he had started the subscription list. 
The resolution was seconded by Sir DoudLAs Fox, who advocated more 
leisure for the professors in order that they might carry out research work. 
He said that, view the situation as we may, we cannot conceal the fact 
that foreiga competition in the various scientific industries is becoming 
more and more serious. This competition should, however, have beneficial 
results, in that it ought to act as an incentive to harder work and greater 
efforts in overcoming the difficulties before us. Englishmen are bsing 
crowded outin South Africa by foreigaers owing to insufficient training, and 
it is a matter which requires serious and immediate attention. 

The resolution was then put to the meeting and carried unanimously. 
During the meeting a recent gift of machinery by the British Westing- 
house Co. was referred to, and it was suggested that other firms would be 
conferring a great benefit upon the College by following their example. 


— — 
IGNITION DEVICES IN OIL MOTOR CARS.“ 


BY CAPTAIN C. C. LONGRI DGE. 


Lamp ignition, except as a standby, may be said to have disappeared. 
A little while ago some interest was excited by a new catalytic 
ignition. Such a method, however, has neither the flexibility, the 
inflammation capacity, the certainty, nor the suitability of properly 
designed electric firing. When it is recalled that incandescence is 
dependent on the concurrence of several factors into which the 
arge composition and governing of the motor enter, and that 
retardation and advancement of ignition are not nearly so perfectly 
controlled, as with the electric current, enough has been said to 
indicate the weakness of this system. 
The only method, therefore, to be considered in detail is the 
electric. This divides itself into dynamo, accumulators, f magneto- 
electric,t or combinations. The dynamo is rarely used alone ; more 
generally it serves to ignite the charge, while the surplus current 
goes to the accumulators, which are thus kept ready for emergency 
or for lighting purposes. This seems an excellent if not the best 
system. Аз regards accumulators the author's experience is that 
they never run nearly the mileage claimed and аге otherwise 
troublesome. In this country the best known magneto iguition is 
the Simms-Bosch. The Canstatt German Daimler Company are 
said to have found the Bergmann rotary magneto-electric apparatus 
very satisfactory. "This produces alternating currents of low tension, 
and thus easy insulation, while the only moving part is the rotary 
armature. The magnets may be run at the same speed as the engine, 
and at very low speeds produce sparks of sufficient intensity. А 
method of low-tension ignition, devised by Prof. Buratall and fully 
described in the Proceedings of the Gas Engine Research Committee, 
has an excellent record in stationary work. Prof. Kennedy, chair- 
man of the committee, and Prof. Burstall kindly gave the author 
permission to test its value for petrol-car motors; but the author 
could not persuade the manufacturers with whom he was in commu- 
nication to take any interest in the matter, and cannot therefore atate 
whether the apparatus would be equally.successful for automobiles, 
In any case, as the invention of a clever scientist, а trial should 
prove instructive. | | 
Up to the present time the best, induction coils are made in France, 
In whatever form it is applied, electric ignition is a notable 


From a Paper on “Oil Motor Cars of 1902,’ read before the Institution 
of Mechanical Engineers on October 17tb. 3 
t In America, dry batteries, on account of greater lightness per unit of 
electrical capacity, compactness and dryness, are preferred. Such batteries, 
however, are more liable to electrical leakage and are not rechargeable. 

f The majority of continental large gas engines use inagnetic low-tension 
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advance over previous methods. It provides absolute immunity 
against fire, it furnishes а k well suited to explosive mixtures, it 
increases efficiency by enabling the charge to be fired at the moment 
of maximum compression, and it admits of the employment of higher 
compressions. 

Existing syetems of electric ignition admit, among other direc- 
tions, of improvement on two lines—automatic timing and automatic 
consumption of current. The timing of the spark should auto- 
matically adjust itself to the speed of the engine. To illustrate 
this by an extreme case, assume a motor running at high speed and 
the spark set to pass at the moments of maximum compression ; if 
suddenly, by the application of the throttle or other cause, the speed 
is greatly reduced, premature ignition will result, with considerable 
shock to the engine, crank-pin and bearings. But between this 
danger point and the period of correct firing is a gamut of speed 
variations, in all of which to maintain correct periodicity the timing 
of the spark should be altered. To repeat this in other words—for 
the matter is more important than many makers seem to think— 
with early ignition there is injurious strain on the engine, probable 
heating of the crank-pin and undue wear on the crank-shaft bearings. 
With late ignition there is considerable loss of power, high exhaust 
pressure with increased strain on the exhaust valve gear, incomplete 
combustion, sufficiently prolonged, perhaps, to cause gradually burn- 
ing of the valves, and possibly -firing of the fresh charge. With 
regard to the о of normal ignition, the author's own view is 
that it might be well so to dimension the compression chamber and 
etroke as to produce at the dead points slightly more compression 
than it is intended to use for-explosion, thus allowing the crank to 
pass the dead point and gather way before igniting the mixture at 
the working compression point. On the indicator disgram, the 


explosion line, instead of being vertical, would then slightly incline 
towards the expansion curve. 
depends on accurate i 
present timing is m 
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attention is now being given to automatic spark controllers, one of 
which is illustrated (Fig. 1).t In this arrangement the fibre contact- 
breaker disc is mounted on а sleeve, V, rotatable round the motor 
shaft A. As the speed accelerates, the ceutrifugal masses PP', pivoted 
on studs DD', are forced outwards, causing partial rotation of the 
toothed sectors SS’. The motion of the sectors by means of the 
sleeve V, loose on the shaft A, advances the position of the disc, so 
that the brush M establishes earlier touch with the contact plate C. 
A somewhat simpler device, designed by the author, will presently be 
noticed. А second line for improvement is automatic regulation of 
the amount of current used. Naturally, this is of chief importance 
where accumulators only are used. At present the flow of current is 
usually made by a brush brought in touch with a contact piece on 
a rotary disc. If this contact piece is made of sufficient width to 
ensure the passage of enough current when the motor is running at 
high speed, it will pass more than sufficient current when the engine 
speed is reduced. To obtain automatic regulation of the current 
consumed, and of the time of sparking, the author has suggested 

wedge-shaped contact pieces on the rotating disc, and allowing 
the disc, under the direction of a governor, an in-and-out movement 
on the shaft (Fig. 2). The action would be as follows :—As the 
motor speed increased, the disc would alide, say backwards, bringin 
the wider portion of the contact pieces under the brush ; as the speed 
decreased the reverse would take place. This would give increased 
contact surface and earlier firing for high speeds with lessened surface 
and later ignition for slower speeds—that is, automatic regulation of 
current and sparking period. 


* Of Messrs. G. F. Milnes's new 20 H.. саг, the Automotor Journal 
(August 9th) writes :—'' The time of ignition is not variable by the driver, 
and the only way in which an earlier ignition of the charge accompanies an 
increase in engine speed is in so far as the increase in the engine speed 
affecta the quantity of current generated by the magneta, and, therefore, 
the intensity of the spark in the combustion chamber." In a lecture 
(April 25га) before the Loug Island Automobile Club, Mr. Hiram P. Maxim 
suggested the use of this principle for motors of moderate speed. In the 
Apple magneto, the spark is timed by the compression. 


Another arrangement is described in patent No. 17,221 of 1896, 
С. Gautier and Wehrlé, 


THE DOLTER SURFACE-CONTAOT SYSTEM. 


Fig. 2, on the opposite page, is a diagram of the elements of the appa- 
ratus, ре car ona roadway (for the sake of clearness the саг 
wheelsare not shown). Carried by the car is a long iron skate suspended 
во that it just touches the surfaces of a number of iron blocks embedded 
in the road and slightly projecting above the surface, Each of these 
blocks or studs forms the upper part of а small water-tight contact 
box or chamber in which is suspended a bell-crank lever. The 
“pper arm of this lever is of ігор, and is capable of being magneti- 
cally attracted by the iron block, when the block is magnetised by 
the skate. The skate is magnetised by the current passing from 
the iron blocks through electromagnets attached to it, and when the 
current to the motors is switched off, or momentarily interrupted, 
the magnetism is maintained by four small accumulators (as shown 
in Fig. 9). These cells are connected in parallel with the magnets of 
the skate, and thus their charge is kept up without any attention 
being given to them. "The lower arm of the lever carriee a piece of 


Sectional View. 


Fic. 1.—СохтТАСТ STUD. 


carbon, so arranged t hat it may be brought into contact with a fixed 
carbon piece (seen to tbe right in each box), which is connected 

5 to the underground electric cable. The action is as 

ollows :— 

When the car passes over апу surface block the magnetism of the 
skate, acting through the iron of the surface block, attracts the 
lever and so brings the two carbon contact pieces together, com- 
pleting an electric circuit as indicated by the arrows—viz., from the 
underground cable though the lever to the surface block, then to the 
skate, and so through the coils of electromagnets (which are attached 
to the skate) and through the motors and controller to the rails. 

It will be seen in the dia that the skate is over one surface 
block, and that the lever under that block is making contact. The 
skate is long enough to make contact on one block before leaving 
another, and as the car passes along the skate successively magnetises 
the blocks as it comes to them, and so keeps up a connection with 
the cable. The blocks cease to be magnetised as the skate leaves 
them, and the levers in consequence fall, cutting off the surface 
blocks from all connection with the cable. The ekate, or runner, 
consists of two long iron bars connected or bridged by electromagnets, 
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which magnetise the bara so that one bar has north polarity and the 
other bar south polarity. | 

The contact blocks are placed about 65 ds. apart, midway between 
the rails, They are about 9tin. by 5ђіп., or rather larger than a 
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The Dolter system has been in use for over а year on an experi- 
mental line 600 metres long at the Porte Maillot end of the Bois de 
Boulogne tramway company’s line in Paris. This line was on a 
semi-private road alongside the main road, and not subjected to 
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Fic. 2.—D1aAGRAM OF THE DOLTER SYSTEM. 


medium-sized granite paving sett, and they Project slightly above the 
surface, but not sufficient to interfere with the ordinary traffic. 

Each block forms the top of a water-tight box, containing the con- 
tact-making device. A view of the surface block and its lower part 
is given in Fig. 1. This block is carried by a cast-iron chair firmly 
embedded in asphalte or other suitable material. The surface part 
consists of two slightly projecting pieces of cast iron, separated by a 
piece of non-magnetic manganese steel. The bell-crauk lever, which 
acts as а switch, is seen suspended below the surface, and is pivoted 
or hinged во as to have sufficient freedom of motion to allow its 
lower arm (carrying a carbon contact piece) to come into contast with 
another carbon contact piece fixed on one side of the containing box 
or chamber. The vertical arm of the lever consists of non-conducting 
material, current being conveyed by the flexible wire shown in the 
illustration. This wire acts as a fuse, and also serves to energise the 
magnetic blow-out arrangement should an arc occur. This fixed 
contact piece is permanently in electrical connection with the under- 
8 cable in the manner shown diagrammatically in Fig. 2. 

e containing box or chamber is made of insulating waterproof 
material Normally, the lever L is down, and the circuit 
is open at C. As soon as the skate is over the contact box, the 
lever L is attracted and the contact at C closed. The underground 
cable which is led through a pipe under the track, passes into each 
contact box, being tly connected with the fixed carbon 
contact piece, against which the lower extension of the lever L is 

in the manner already explained. The two iron pieces BB 

orm the upper part of the contact box; they are separated by a 

piece of manganese steel, and the whole is supported firmly in a 
anese steel chair, securely fixed in an asphalt block. 

This skate consists essentially of two long iron runners, joined 
together by a number of electromagnets. It is divided into lengths 
to enable it to adapt itself to curves, and the lengths are joined 

er by flexible metallic bands. 

n order to provide against the poseibility of the lever failing to 
fall and break tbe connection as the car leaves the contact box, а 
small separate skate is fixed at each end of the car, and is connected 
directly through the framework of the car with the wbeels and rails. 
In the event of & contact being maintained in the box after the 
e of the magnetised skate, this auxiliary skate causes a short 
circuit by connecting the underground conductor directly to the 
rails, and by blowing the fuse provided in the contact box (shown іп 
Fig. 1). This cuts off the fa box from all connection with the 
cable, and B ce it from acting again until the fuse has been 
renewed. e blowing of the fuse of a single box will not affect the 
working of the system as a whole, as there are always at least two 

contact studs under each car. | 


horse traffic. This experiment having 3 successful, the com- 
pany received sanction to employ the Dolter system on other portions 
of their line, on which the overhead trolley was not allowed, and 
these are now completed and in regular use. 


LEGAL INTELLIGENCE. 
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8. Z. de Ferranti v. the British Thomson-Houston Oo. (Ltd). 


On Thuraday last week, before the Court of Appeal (Lords Justices 
Vaughan Williams, Stirling and Cozens-Hardy), was commenced plaintiff's 
appeal from a decision of Mr. Justice Swinfen Eady, dated January 50 last, 
giving judgment for the defendants. The action was brought by plaintiff 
to obtain an injunction to restrain the alleged infringement of Letters Patent 
No. 701 of 1887, and for damages. The term of the patent expired shortly 
after the issue of the writ, and the action was treated as one for damages 
only. The defence was a denial of the infringement, and a plea that the 
patent was invalid. The patent in question related to improvements in 
electric meters. 

The specification was published in full in our report of the first hearing 
of the case (The Electrician, Vol. XLVIII., pp. 146, 185 and 585). 

Mr. Cripps, K.C., Mr. Astbury, K.C., Mr. Froat and Mr. Colefax appeared 
for the appellant ; and Mr. Fletcher Moulton, K.C., Mr. Bousfield, K.C., 
and Mr. A. J. Walter for the respondents. 

Mr. CRIPPS, in opening, stated that the learned judge in the Court 
below had granted plaintiff a certificate that the question of validity had 
been in dispute, and that he had found in the pleintif's favour. As 
regarded пр эЛЕ, he held that on the construction of the patent 
there had been no infringement by the defendants. It would be seen 
therefore, that the question before their lordships was a comparatively 
short one. The particular patent with which they had to deal was one 
for improvements upon an earlier patent which Mr. Ferranti had brought 
out four or five years before. What Mr. Ferranti did in this later patent was 
this: He reinforced by а constent factor the power of the stationary 
field. He took a shunt circuit off his mains and wound it round the top of 
the electric magnet. What he wanted was an an additional constant 
factor in wbat he called the stationary field which would correct 
the difficulty arising from the friction at starting or at a light load, and the 
only thing n was to obtain that constant factor which, as they 
said, was derived from a shunt current outside the lamp current. In other 
words, they must obtain it outside the current which was going to be 
measured, and it would, therefore, be seen that any expenditure in making 
the machine perfect would be the expense of the supply company. The 
defendants’ was a motor meter just as much as the plaintiff's, but it 
measured both pressure and current. Now, in order to set the wattmeter 
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it was necessary to have what was in the nature of а shunt current, 
and in the macbine was a little coil which had exactly the same 
effect ог general influence as the coil invented by the plaintiff 
for giving & constant reinforcing power to the stationary part of 
the magnetic field by & constant factor independent of the lamp cur- 
rent. Prima facie, therefore, two things were exactly the same, and 
the only suggestion made by his learned friend Mr. Moulton was that the 
defendants’ meter did something more. Even supposing that to be the 
case, he submitted it did not affect the question of infringement at all. 
As а matter of fact, they had got exactly the rame device in the two cases 
for exactly the eame purpose, and the only difference was that the mecha- 
nical structure and electrical parts of the meter were slightly different. 
It was true that in applying the plaintiff's invention to their meter the 
defendants got certsin minor differences, but to bis mind that was perfectly 
immaterial. The question was whether the plaintiff had, as a matter of 
fact, во drawn bis specification as to exclude what had been done by the 
defendants ; and in effect what the learned judge in the Court below decided 
was, that instead of claiming the invention as tbey said as applicable to all 
motor meters, it had been made applicable to all motor meters, but specially 
excluded the method in which the defendants had applied what was no 
doubt the plain'iff's invention. He did not think that was the right con- 
atruction, but that at all events was the substantial point which would 
have to be considered. The learned counsel then read tbe provisional 
and complete specification of plaintiff's invention. 

Lord Justice VAUGHAN WILLIAMS : You get your additional force 
by tapping the current to be measured before it begins to be delivered to 
the customer ? 

Mr. CRIPPS : Yes. The current that is so tapped and passed from 
the shunt path is practically only a small amount ; therefore, the loss at 
the generating station is not а big matter so far ав the supply company 
is concerned. The learned counsel, continuing, said that there were two 
points on which the learned judge had found against the plaintiff—one was 
the limiting current in the sense that the defendanta were not infringers 
because theirs was an energy as contrasted with a current meter. That 
was one point of Mr. Justice Swinfen Eady's judgment. The other point 
was this: The learned judge seemed to have thought that it was desirable 
or eesential for the working of the plaintiff's invention that the shunt 
current—tbat wae the current going from the positive to the negative 
main—should not go through the mercury, and the plaintiff's direction 
was not that it should not go from one main to the other, but that it 
should not go through the mercury bath. Apart from the construction of 
the words themselves—which the plaintiff said did not bear that meaning 
—it was, as Mr. Swinburne had said, viz., that, so far as the plaintiff's 
meter was concerned, it was not material whether it went through the 
mercury or not, the material part being that it was outside the lamp 
circuit. 'The learned counsel then proceeded to read the judgment of 
the learned judge in the Court below, during the course of which 
he remarked that the action was а very important one, because if the 
plaintiff succeeded in the action he could prove that his invention had been 
adopted in probably nearly every successful electricity meter in use. If 
the learned judae's construction was right it would lead to а strange 
result. Soppoeing someone came along and took Ferranti's meter, with the 
mercury bath in it, and did what was quite immaterial electrically, and 
took the shunt current from main to main, and took it through the mercury 
bath instead of round the top outeide—according to the learned judge's 
construction, that would not be infringement, because, as he said, Mr. 
Ferranti had told the world not to do it; as a matter of fact, the plaintiff's 
was the pioneer invention in making these motor meters commercially 
practicable, 

Оа Friday Mr. CRIPPS, continuing bis address, said that, before dealing 
with Mr. Justice Swinfen Eady's judgment on the question of construction, 
he wished to point out that, even assuming the limited construction put 
by his lordship on the plaintiff's specification were the proper construction, 
it was clear that he had misinterpreted the question of infringement, 
owing to a misapprehension of the scientific evidence in the case. What his 
lordship, in fact, said was that what the defendants did in taking the shunt 
current through the armature was what the plaintiff had said was not to 
be done. The expert evidence called by the defendants was that their 
armature was not in any sense equivalent to the mercury bath in the 
plaintiff's meter. On the scientific point in the case he thought that both 
plaintiff's and defendants’ experts agreed. Mr. Ferranti, with regard to a 
mercury meter with which he was dealing specially, thought it was better, 
and he so directed that his additional coil should be placed in sucl. form 
that it should not go through the mercury bath. That probably was scien- 
tifically and theoretically the best thing todo. As he understood, the argu- 
ment of the other side was this —viz., that as the additional coil — which the 
plaintiff said was taken from him—not only served the purposeof the plain- 
tiff's invention, but applied to an energy meter which did something else 
(which the plaintiff could not help it doing) it was not infringement. 
Defendants, he submitted, were not entitled to do that and say they were 
not infringers. The defendante’ difficulty was the same as the plaintiff s. 
They found that the stationary part of their field wanted reinforcing, and 
they took the plaintiff's invention for the purposes of the reinforcing of 
the stationary field. They did not alter the plaintiff's invention at all. 
What he (counsel) wanted to make clear was this: Giving full weight to 
what was a scientific difference between them—viz., the difference between 
the two meters ; the effect of theadditional coil, which the defendants had 
taken from the plaintiff, on the stationary field was the same. The 
additional coil performed the same operation in the one case as in the 
other. 

Lord Justice STIRLING : The question is, Does the patent cover that ! 

Mr. CRIPPS submitted that it did; but even upon the narrower con- 
struction he submitted he was right as regarded infringment. What his 
lordship (Mr. Justice Swinfen Eady) had said was this. He said, “On the 
narrower construction of the patent you said not only is the shunt 


current to go from main to main, but it is not to go through the mercury." 
That was his lordship's construction. Now, where he had made a mistake 
was this. He said that it was true defendants went from main to main— 
that could not be questioned—but he said they took it through what was 
the equivalent of the mercury ; or, in other words, that the defendants did 
what the plaintiff directed the public not to do. Now, the answer to that 
was this —it seemed to bim to be а conclusive answer, because it was what 
defendants’ own witnes:es said —that the rotary рагі in defendants’ meter 
was not in any sense the equivalent of the mercury bath in the plaintiff s, 
and on the question of construction the learned counsel submitted that 
the plaintiff's claim was not limited to а mercury meter. 

Lord Justice VAUGHAN WILLIAMS: If Ferranti's specification is 
limited to mercury bath meters you are out. 

Mr. CRIPPS: Well, it is the essence of the argument I have addressed 
to your lordships that the proper construction is not limited in either of 
those directions. He understood the question the Lord Justice was put- 
tiog to him was whether the words were so framed in the plaintiff's speci- 
fication as to exclude energy meters. His argument was that it included 
them in the most direct terms and phrases. His submission was that in 
motor meters the plaintiff included all meters operated by means of lamp 
current to be measured or taken. He suggested that the first claim and 
the body of the specification corresponded. The whole point of claim 1 
showed that there was no such limitetion as alleged in the body of the 
epecification. His сазе was that claim 1 was exactly in accordance with 
the argument he had addressed to the Court, In conclusion, the learned 
counsel asked their lordshipe to say that the judgment of Mr. Justice 
Swinfen Eady on both grounds was not right, and that judgment be 
entered for the plaintiff. 

On Saturday, Mr. ASTBURY, who followed Mr. Сгїррв for the appellant, 
said that there were one or two points which he wished to put before their 
lordships, and which had not, he thought, been dealt with by his learned 
friend Mr. Cripps. The first matter which he asked their lordsbips to take 
into consideration before they troubled about the specification was as to 
what was the exact problem Mr. Ferranti had tried to solve. The second was 
how did he solve it. Mr. Ferranti in 1883 had a meter which was the only 
practical meter of the motor type then in use. When he used his meter, 
or wanted to use his meter, for an alternating current, he could not make use 
of the residual magnetism which he discovered and appreciated and which 
assisted the meter to start when he was using a solid magoet witha continuous 
current, When there was only a single lamp on, the difficulty was to start 
the meter. If you could once start it à single lamp would keep it going. 
Mr. Ferranti appreciated that it was this little residual magnetism which 
assisted to strengthen the torque produced by one lamp, and make the 
thing start. The problem he wanted to solve was how to help the thiog to 
begin with a light load. He solved it by adding an additional coil and 
nothing else. The learned counsel then addressed the Court on 
the question as to the construction of plaintiff's specification, contend- 
ing that Mr. Ferranti had not limited his invention to mercury 
bath meters, but as being applicable to all motor meters. The real 
problem the plaintif had to solve was to make the meter start, 
because static friction made it impossible, if there was a light load, for the 
thing to start, and starting was just as necessary in an energy meter as in 
а current meter. How could he possibly limit this invention to current 
meters as distinguished from energy metera? The distinction between 
the two had no more relevancy to the question they were discussing 
than any other possible distinction. Mr. Justice Swinfen Eady seemed to 
have based his decision on the words “current to be measured," but he 
omitted to notice that Prof. Ewing was abeolutely in accord with the 
pleintiff. Prof. Ewing said that current means lamp current, and it was 
perfectly idle to eay that lamp current did not run through an energy 
meter in precisely the same way as a current meter. The only distinction 
between the two meters was that in the current meter the lamp current 
was used to drive both parts of the meter. It would be a contradiction in 
terms to call the defendante’ an energy meter. Tce defendants’ meter 
shown without the plaintiff's starting coil might be called an energy meter, 
but with the c»il they destroyed their machine as an energy meter. 

Lord Justice WILLIAMS: You commenced by saying what the 
problem was which was to obtain assistance in starting. Well, you do not 
say that that is the subject matter of your invention, or what is claimed, 
or that you rest your case upon your machine being the concrete embodi- 
ment of the principle to obtain assistance in starting ? 

Mr. ASTBURY : No. 

Lord Justice WILLIAMS: Well, you say, get assistance in starting by 
an additional coil communicating main and main. 

Mr. ASTBURY : Yes, that is the whole thing. 

Lord Justice WILLIAMS: But you say that every meter which is built 
upon the principle of getting communication between the two mains and 
thus assisting the starting is an infringement. 

Mr. ASTBURY : Yes, if it has a coil between the mains. 

Lord Justice WILLIAMS: But you must limit it a little more. You 
do limit it in words by saying, Every meter which gets this communica- 
tion by means of a force not outside the lamp current.” 

Mr. ASTBURY: But Mr. Justice Swinfen Eady has given no effect 
whatever to the words “applicable to other motor meters.” He has 
limited the invention to one meter only, and that a mercury meter, for 
which there is no justification whatever. 


Mr. MOULTON then opened the respondents' case. He said that his 
learned friends were putting before the Court what might have been, 
perhaps, the case of the inventor if he had been wise as one was wise after 
the event. He thought he should be able to show to their lordships that 
what they were putting forward as being the invention and as being 
claimed by the plaintiff was а patent which, as he thought, of all others 
was one which he was anxious not to be thought to claim. Again and 
again the plaintiff had guarded himself from being thought to state his 
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invention in the broad terms that it had been put forward by Mr. Cripps 
and Mr. Astbury. He did not think Mr. Ferranti was wrong in so doing, 
but whether he was wise or not, in this case he was trying to claim that 
which he did not know would be useful, which in his (Mr. Moulton’s) 
opinion was not in Mr. Ferranti's mind at the time, and that he was now 
attempting to include in а patent wbat neither on the facts nor on 
the merits ought to be in it. Was this invention applied to motor 
meters? By motor meters he understood a meter of that type in which 
tbe current passing into it produced the motion in the way it did, and not 
an electric motor. The learned counsel then proceeded to deal with various 
earlier forms of motor meters, and passing to what he said was the real 
invention of the plaintiff, eaid what be bad done was to put in a coil which 
should give а permanent element to the stationary part of the meter without 
moving the rotary part. 

On Monday, Mr. MOULTON, continued Мв address on behalf of the 
respondents, and after reading plaintiffs complete specification, said that 
he should like to put to their lordships this one question as to whether it 
was not a clear statement by tbe plaintiff that, in his meter, going 

h the mercury bath was not in accordance with his invention? He 
did not think it was possible to have a doubt that the plaintiff meant that 
in that meter sending it through the mercury bath was not in accordance 
with the plaintiff's invention. Could their lordships possibly say that 
sending it through the mercury bath was not rigidly excluded! Every- 
body admitted that that was what was done by the defendants, and he 
(counsel) said it made it absolutely different from the plaintiff's. You 
could not have the safety of а restriction and then forget the restriction 
when you come to infringement. You could not say, "I pass it through 
avoiding the meter circuit altogether,” and then turn round and say, “ І 
wish I had not said that because а man bas not avoided the meter cir- 
cuit," and allege that it was infringement. He thought it was per- 
fectly clear that Mr. Ferranti had not got energy meters in his mind. 
His opinion was, energise one element [Шап and leave the other 
unenergised. The defendants never had the plaintiff's difficulty. The diffi 
culty the defendants bad was this. Their starting coil, as it was called, 
was а coil far more needed in running than in starting. Suppoein 
one lamp was the smallest current the defendants had got to deni 
with ; defendants did not put this on because one lamp would not 
start the meter. Defendants put it on for this reason. There was no 
rotating body which did not suffer friction. Now, friction took off во 
much first torque that the consequence was that friction always made опе 
of defendants’ registering meters register too little. If they could make it 
frictionless it would be perfect. Now, what did the defendants do? They 
put an independent motor which helped it to go, not in starting, but 
always. Now, plus one-thousandth was the effect of friction. It bad that 
effect whenever the thing was running. All the time it was taking one- 
thousandth off. If they could put anything which added on the one-thou- 
sandth, then tbey got an absolutely frictionless thing which would register 
correctly. The effect of this motor was not one-tenth of the smalleat 
current. It was for accurate registering that defendants added this. Of 
course, it helped starting, because in compensating for friction it compen- 
gated whether the thing stood or whether it was going. But it was not 
added to meet the plaintiffs difficulty. His difficulty was never experienced 
by the defendants. The defendants were as well equipped for start- 
ing before they put their additional сой on as they were after. 
The evidence showed that the plaintiff's invention was not applicable to all 
motor meters. It was not, for instance, applicable to the Chamberlain and 
Hookham motor meter. He submitted that the plaintiff excluded the case 
where the current went through the mercury bath, and that his directions 
were such as to exclude it. He contended that when the plaintiff's direc- 
tions were looked at, the first thing you saw deecribed was the branch 
current going direct from main to main. Не eaid that that meant that it 
went direct from main to main as a branch current, doing nothing else. 
He further said that if the claim were looked at it would be found that it 
was to be done “for the purposes hereinbefore described,” and if you 
looked at the purposes hereinbefore described you found it was to get the 
object previously attained by residual magnetism, which was to have one 
energised element at starting. You also found that the limitation was to 
a class of meter where the motion was obtained, which meant wholly 
obtained, from the current to be measured. All these things excluded a 
case like the defendants’, where the additional coil did not go direct from 
main to main, but did go through the correeponding part of the mercury 
bath and did not apply to a claes of meters where the motion was obtained 
by the inter-action of a constant thing with the current which was sought 
to be supplied. Therefore, in substance, what the plaintiff wanted to get 
-was not got by the defendants, and what the defendants did get was a 
thing which they got quite independently of the plaintiff's patent method 
of correction, because the defendants got over the plaintiff's difficulty before 
they began to deal with their further correction, and their correction was 
of a different class to the plaintiff's. On all these grounds he asked their 
lordships for judgment for the defendants. 

Tte hearing was resumed on Wednesday, when Mr. BOUSFIELD fol- 
lowed Mr. Moulton with his arguments in support of the judgment of the 
Court below. The learned counsel said that the defence in this action was 
substantially non-infringement, but the point as to subject matter had a 
very close connection with the question of non-infringement. If the plain- 
tiffs claim was construed widely, he would be claiming something which 
was not good subject matter. The point was this: An additional coil, 
the effect of which was to give an electromagnet instead of a permanent 
magnet—tbat was to вау, to give in effect a residual magnet, which was an 
old and well-known device, and could not be claimed per se, but only as 
an element in a specific combination. This additional coil, which was to 
give the effect of а residual magnet, might be good subject matter claimed 
in а combination which the plaintiff had invented, and to which alone he 
said his claim referred, but if he was going to divorce it from the combina- 


tion and say that any meter like the defendante', where a coil was used in 
a different way combined in a different meter—if he was going to say that 
his claim was wide enough to cover that, his additional coil would not be 
good subject matter for invention. The defendants put this point first 
on the common and well-known knowledge that an electromagnet and a 
permanent magnet are the same thing. A motor consisted of two elementa— 
the fixed element and the moving element—a fixed field and a moving field. 
The fixed field might be a permanent magnet and the moving field was 
generally called the armature. It was found in many cases that the per- 
manent magnetism when there was а weak current was not strong 
enough, and accordingly the device was adopted not only of running the 
same current through fixed and moving fields, but of having a shunt cur- 
rent, which was added to the fixed field in order to reinforce the fixed field. 
That was known as compound winding. Taken generally, in ite broad 
application, it was an old device, used for various purposes, to add a coil to 
the fixed field. 

Lord Justice WILLIAMS: What did Mr. Justice Swinfen Eady say 
about subject matter ї 

Mr. BOUSFIELD said, the learned judge did not mention it. And in 
the absence of any intimation from the Court, he thought he might have 
put these points as the subject matter. The plaintiff claimed he put an 
old thing in a particular combination. That was a good answer on the 
question of subject matter, but it involved a limited construction of 
the claim. He could not use an old device in an analogous way in which 
it was used before, unless there was some invention iu the mode of appli- 
cation. There might be invention in applying it in а particular way. The 
plaintiff was trying to say “ Because have taken a well-known electrical 
device and fitted it into my combination in such a way as to makea good 
meter, you shall not take an additional coil and fit it into your meter 
which uires quite different considerations to determine how it can be 
If he puts such a wide construction on his invention it would 
not be good subject matter. 

Lord Justice WILLIAMS: I suppose you mean that the shunt coils, as 
applied to particular purpcses, were well known. 

Mr. BOUSFIELD : Yee, as applied to one of the elements of the motor 
in order to reinforce that element. 

Lord Justice WILLIAMS : Do you mean that the use of a shunt coil for 
the purpcse defined in this specification is perfectly well known. | 

Mr. BOUSFIELD : I did not mean to say that a shunt coil was used in 
a meter before. I said іп a motor. What I say is that the use of а shunt 
coil ina meter is analagous to the purpose for which it was used in a 
motor. Не cannot prevent us from using it in a different combination. 

ed counsel, proceeding to deal with the question of infringement, 
submitted that the defendants did not come within the claim, because it 
was one which had three limitations. The first limitation was contained 
in the words Through which the current not forming any part of the 
current to be measured is passed." Then “for the purpose hereinbefore 
described," and the third limitation was that “ it is to be substantially as 
described.“ That was to say, the claim referred back to specification. The 
claim was limited to meters in which movement was to be obtained from 
the current to be measured, and the use of that deecription confined the 
invention to current meters, and, therefore, the defendants, who had an 
energy meter, did not come within it. 

Mr. CRIPPS, in replying on the whole case, said that Mr. Ferranti, who 
was the great pioneer in these mattera, introduced the additional coil to 
give an additional constant force to the stationary field, and Mr. Moulton 
had said that though the defendants took the additional coil to reinforce 
the stationary field and overcome the element of friction, they employed 
it in a way that the plaintiff excluded by his specification. His submis- 
sion, however, was that they had taken the additional coil to reinforce by 
& constant factor the stationary field, and that was the plaintiff's invention. 

Their lordships reserved judgment. 


Metropolitan Electric Supply Oo. (Ltd.) and 8t. Marylebone 
Borough Council 
ARBITRATION. 


Mr. James SWINBURNE was then recalled, and cross-examined by Mr. 
Fletcher Moulton. 

Mr. MOULTON: You were asked, Mr. Swinburne, with regard to 
Table 3, as to prices. You say the price obtained for current depends 
considerably on whether there is competition or not ?—The prices that 
might be obtained do. A well-managed concern will make its prices such 
that they would not be very much lowered by competition. 

You seem to take the view that this compeny has got a very large field 
before it, and tbat it will largely increase. The extent to which such 
companies grow in England is not a matter of experience !—No ; but the 
extent to which they have grown іо the past few years is а matter of very 
satisfactory experience. 

But you have attempted to prophesy as to what the consumers would be 
in future years. And you have taken it by assuming that а certain per- 
centage of those who are not consumers will be taken in every year i—Yee, 

Your estimate of the use of electricity is very largely based on the idea 
that it is going to be used largely for non-lighting purposes 1— Nes. My 
estimate was the estimate of the units sold for lighting. I have given no 
estimate of power so far, except, roughly, about 25,000,000 units at the 
present price, but if you reduce the price of power its use will go up very 
largely. 

55,000,000 unite is a large amount. What substantial uses are there for 
it ?—Motor cars and vans, printing facturies, lifts and ventilating fans in 


large buildings. 


196 


"THE ELECTRICIAN. NOVEMBER 21, 1902. 


Let us examine the magnitude of these uses, How many fans do you 
suggest there would be in Marylebone working off motor circuits !—I have 
not gone into the number. 

It is rather important, because we want to turn this into figures ?— Yes, 
but the idea of trying to get a notion of 50 years’ development of an 
electric lighting company even by counting as one small element the 
number of fans in Marylebone is ridiculous. 

Mr. BALFOUR BROWNE: Is it worth while going into this ? 

Mr. MOULTON : Yee, indeed it is. I am going to attempt to prove, and I 
trust successfully, that all these things, with the exception of the motor 
cars and vans, which are treated in a different way, coms to something that 
is absolutely insignificant. I will come to that—motor cars and vans. 
There have been many attempts at using secondary batteries for motive 
power, have there not !— Les. 

Up till now they have all been commercial failures?—Very nearly. It 
is a question of just getting them light enough to turn the corner, and 
they appear to be turning the corner now. 

At present, I may put it, there is no motor doing heavy work driven by 
electricity ; of course, І mean by battery —No. 

Are there omnibuses ’—Yes, they are coming in. 
Russia, for instance. | 

In Russia ?—Well, the laws of nature hold even in Russia. 

But not the laws of economics, I fear. Is there anything nearer than 
Russia, Where are they in Ruseia ?—I only mentioned Russia because I 
have had to look to some extent into some electric omnibuses there. I 
fancy they are in St. Petersburg. 

Where else is there electric traction by batteries? —There is a tramline 
at Gand that has been running two or three years, I think. 

I put it to you that all these trams working with secondary batteries 
are working at а loas ?—I would not say they are working at a loss. They 
are practically working in competition with the trolley, and the trolley is 
better. 

Is there any place where electric motor cars are being used commer- 
cially ?—I do not know of my own knowledge, but I understand they 
are being used largely in New York now, but 1 have not been there lately. 

Then for your 25,000,000 units you have no calculations at all ?—No 
numerical calculations. 

Witness was then questioned concerning the figures relating to electricity 
supply in Germany. 

Now as to the question of lampe. You take the average expenditure of 
power per candle in an electric lamp in practice at about 4 watta !—Yes. 

There are lamps being proposed which would give the light by very much 
less expenditure ?—Yes ; you may almost say they exist. 

You refer to a lamp called the Nernst ” lamp. That will take only a 
half or a third of the power of the ordinary lamp per candle ?—Yes, from 
14 to 2 watts. | | 

That has its advantage in making lighting by that lamp cheaper, and at 
the eame time it will very much lessen the expenditure of energy for the 
eame amount of light ?—Yes. 

Now with regard to house transformers. You agree that house trans- 
formers were used because it eaved capital expenditure, but caused heavier 
working expenses ?— Yes. 

When the cbange takes place you practically bave to relay the whole 
system !—Yee, the distributing system. | 

The money loss is by no means proportionate to the energy loss ї — No. 

Re-examined by Mr. BALFOUR BROWNE. Аз to these new lamps, 
if they make electric lighting cheaper, do you think that will make the 
demand go up ?—That is what happens when you cheapen anything. The 
use goes up, and in that way it will make the demand greater. 


There are some in 


Mr. RoBzRT HAMMOND was examined by Mr. Balfour Browne. 

Mr. BALFOUR BROWNE: You have been engaged, I think, Mr. Ham- 
mond, in electric lighting work for about 25 years, and during the early 
period acted exclusively ав а contractor; but for the past 10 years have 
you acted solely as a consulting electrical engineer, principally on behalf 
of local authorities !i—Yes, and the total values of the electrical engineering 
works erected, or in course of erection, under my superintendence amounts 
to many millions of pounds. 

Now, our Table 1. The alternating high-pressure house-to-house trans- 
former system, I believe, had great advantages аз a pioneer system ?— Yes, 
undoubtedly. 

And upon that system you started the undertakings which have since 
proved successful at West Brompton, London, at Leeds and at Sheffield! 
—Almost all the early work of importance that I carried out was carried 
out upon the system which was adopted by the Metropolitan Company, of 
distributing by high-pressure alternating currents and transforming the 
pressure to low-pressure in the houses of consumers. 

In all those places (Sheffield, Leeds and West Brompton) has the house- 
to- house system been abolished in favour of banked transformers and low- 

ressure distribution ?—It hae, and the capital expense incurred has been 

Пу justified by the financial resulta. 

Now, Table 5. This is with regard to the increase of business annually 
since 1892. Do you think that the increase in Marylebone is comparable ? 
—Yes, very fairly comparable with increases elsewhere. In Leeds and 

Sheffield we are putting down larger works than ever. 

Has the gradual increase of consumption of electricity per lamp in 
Marylebone since 1893 been paralleled in other places in London — Les. 
The increase of the number of units per lamp in the Metropolitan Com- 
pany from 1587 in 1895 to 18:60 in 1901 is by no means abnormal. The 
same increases are going on in other places. The experience is you get 
more revenue from each lamp installed year by year up to a certain point 
of saturation. | | | 

Do you think the best consumers are aecured first, and year by year the 
class of consumers deteriorates ?—The best consumers naturally come on 
first, but the gradual increase of the business finds consumers whose “ best” 


very quickly equals the best of those who came on first. The 1,164 units 
per consumer which is at the bottom of the list in the table is actually а 
higher figure than any that preceded it. 

Then, as to Table 5, “ bulk of consumers,” is there a tendency in your 
experience greatly to increase the number of lamps ?—It has been the 
universal experience that the revenue from a given batch of consumers tends 
to increase, that itis а very great exception indeed for anyone putting on 
the electric light to stop at where they first began, and in order to get a 
fair illustration I took the first 100 consumers tbat we had upon the roll 
of the Leeds electricity works. They were not a picked 100, because I 
think tbat would not have given the court so good an illustration ; but I 
went back to the old books and took out the first 100 and compared the 
number of lamps they had when they firet came on with those which they 
have to-day, and I find the first 100 consumers put in 5,941 lampe, and 
that they are to-day using 11,905, or rather more than double, notwith- 
standing that some have goue off entirely and some have left the neigh- 
bourhood. These were the first 100 consumers on the books. 

Now, Table 6 is of great importance in this case ї —This is not quite ап 
electrical question, but there is involved in it whether Marylebone is a 
gradually improving district from an electrical point of view. I say that 
it is an advan for a district not to be too wealthy. Those districts: 
where wealth is abundant are districts where the lighting is not so uniform 
throughout the year as in districts not so wealthy. Consumers go away 
for lengthy periode. I consider Marylebone will gradually become a district 
of satisfactory houses from an electrical engineer s point of view. 

Table 7. Some objection has been raised to the charges for current 
there set out, that they must fall by competition !—I give the opinion that 
there will not be competition in Marylebone, and that these prices, even 
as Mr. Conacher puts them out, cau be fairly su-tained. 

Originally, under the Electric Lighting Act, 1888, 42 years were allowed 
as the period of undisturbed ownership, but it is now the idea in granting 
provisional orders to give а shorter time во that all undertakings in the 
metropolis may fall in in 1951 ї Only in London, of course. Outside the 
metropolis the principle of competition has not obtained. There is no 
doubt that in 1889 the Board of Trade was put into а great difficulty by 
the scramble for London, and got out it by saying “ Divide it up between 
alternating and continuous-current men,” but there are districts in London 
to which that competition was not applied, and I deny that the principle of 
competition was started for the consumers' benefit. 

In a large number of cases in London no competition has been allowed ?— 
There is no competition at Greenwich, Brompton, Chelsea, Crystal Palace, 
Kensington, Notting Hill, or Woolwich. Aud up to the present time no 
new orders have been granted except those which expire in 1951. Аз the 
time shortens, it is less likely that anybody would take the shorter period. 

It is true that the Board of Trade have power to revise the maximum 
charge for electricity !—Certainly, but it is unlikely the Board of Trade 
would so revise the maximum as to rob a company of what it could 
certainly justifiably ask for—consideration for the many yeara during 
which it was not able to pay a large dividend. 

Now, as to the question of price for motive power. From 1914 onwards 
it is estimated in the table that has been put in that 2d. per unit will be 
charged for motive power. Do you consider that rate a low one for the 
metropolis !—I do. 

Now, as to the use of electricity for power purposes, Are there various 
Other uses besides motor vehicles to which electricity can immediately be 
puti—For motor vehicles I have estimated 10,000,000 units per annum. 
I agree with Mr. Swinburne that 25,000,000 is not an excessive consump- 
tion to look forward to apart from lighting, and that Mr. Conacher's table 
puts it at far too low an amount. 

The UMPIRE: Taking your 20 unite per diem, what does that represent 
in user of the car About 20 car-miles on the average. On ordinary 
electric traction the consumption is about a unit per car a mile, perhaps a 
trifle over, but that goes on а very smooth surface and through а larger car. 

Mr. MOULTON: Did you say that for an electric vehicle one unit per 
mile is the average expenditure — No; I say our experience is that, in 
electric traction, where vehicles are running upon rails, there is a consump- 
tion of one unit per car-mile, and I say that, in the case of those smaller 
vehicles, where there would not be the facilities of running upon smooth 
rails, we may take an average of 20 units per day. I understand that the 
average run of a cab is about 54 miles per day. 

Mr. BALFOUR BROWNE: A cab has to run about 34 miles а day to 
earn its livelihood ? —Yee, but а cab would not want a unit to move it. 

In all directions there is а great future, I understand, before electrical 
undertakings ?—Y es. 

Coming to Table 15, are the losses of current in the case of the Metro- 
politan Company extremely high - It must be so as long as they use the 
house transformers. The returns filed by the companies and undertakings 
in the country which are working under those conditions bear out the 
company's figures. 

In the Table 15c we have the item of £70,000. Now, this table shows 
that the ultimate units for 1931, set out in Table 7, are 12,800,000, and 
the ultimate capital is £2,443,000. Comparing the ultimate units with 
the ultimate capital you get, roughly, £75 for every 1,000 units ?—There- 
fore, I have got £75 per 1,000 unita to spend, but I must take into con- 
sideration, of course, the sum we have spent at the preeent time. That 
sum is £805,000, using the 1904 figures, for 6,875.000 units. That works 
out at an expenditure per 1,000 units sold of £117, or £116 with а decimal. 
Now 1905 shows (by Table 7) that the number of units of increase is 
875,000, and the proposed capital in respect of that is £70,000, which 
shows an expenditure of £80 per 1,000 units sold. It jumps down natu- 
rally from £117, because it is the history of all works that your original 
capital expenditure in proportion to the business you do is much larger, 
and so the experience here has been as in other places, and, as you gradually 


get consumers and increase your business you have to spend lees per 1,000 


units sold. 
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Taking the figures from 1905 to 1931 the capital to be expended is 
£1,640,000, and the number of additional units will then be 25,925,000 at 
an average of £63 per 1,000 units sold ’—Yes. Of course, at the latter 
part of the time the expenditure on mains will not be so large as it is 
at the beginning. 

Therefore you consider the £70,000 going down to £60,000 and £55,000 
is a reasonable amount to allow ?—Yes, I do. If Mr. Conacher, in pre- 
paring this tab'e, had calculated his additional units at the average of 
£63, he would only have been able to debit capital account with £55,125, 
but he debited his capital account with £70,000, because, be said, “ I must 
not apply my average in the first year because manifeetly in my last year 
I shall not be laying the maine tbat I shall in the first." He therefore 
debited in his first year an average of £80, aud gradually got down to £60. 
I think I must, if I may, translate these figures, to which I stand god- 
father, into kilowatts. I felt the Court wanted to know what relation there 
was between units sold and the amount of plant to produce so many 
million unite. This depende, of course, absolutely upon the load-factor. 

Mr. MOULTON : That has been occurring to me during your evidence. 

The UMPIRE: Then, you are in agreement. 

WITNESS: When you talk of 32,000,000 units, and you say how much 
plant will tbat want, it entirely depends upon the number of hours per 
day that the demand lasts, and so on. What I bave worked out is this. 
I have taken a load-factor : it is 11°71 just now, but with a load-factor of 
12 per cent. for lighting that is, for your first 25,000,000 unita—and with 
а load-factor of 20 per cent. for motive power, Iam able easily to calculate 
how much plant I want to deal with that, and I calculate that theamount 
of plant required ів 28,180kw. I must then put 25 per cent. stand-by on 
my 28,000kw., and that gives me 35,000kw. 35,000kw. of plant for 
£2,443,000 gives me just as near 7 as can be—that is, £70 per kilowatt. 
At the present time the St. James’ Company are working at about £72 
per kilowatt, which compares with our figure over a cycle of years of £75. 
Of course, if the load-factor were 20 per cent. all round, then, with identi- 
cally the same plant, we should be able to give the 50,000,000 unit. It 
is a question of arithmetic. If you take 20 per cent. of 8,760 units and 
multiply that into 28,000kw., it gives you, roughly, 50,000,000 unita. 

Mr. BALFOUR BROWNE: Now, Table 16 raises the question of ratio 
of cost to revenue. Does your experience convince you tbat Mr. Conacher's 
calculation of 40 per cent. working expenses is a sound one !—Certainly. 
Of course, a percentage of cost to revenue must always obviously take into 
account what the revenue is. ` 

In Table 19, in reapect to the sum of £462,353 expenditure on present 
plant, there is a deduction of £157,200 for depreciation at the end of the 
term. Is that, in your view, an adequate deduction ?—Yes. 

Has any other undertakiog of this tort to be kept up to the very last 
day in a state of great efficiency '—Yes. Like the case of the dykes in 
Holland. If leakage is allowed the dyke bursts, and we cannot carry on 
our business You can carry on with leaky gas, and it is done in some 
towns, but with electricity unlees you have approximately the pressure 
wbich is necessary you do not get the light. You drop 5 per cent. in 
pressure, and your electric lighting is absolutely valueless to you. It is 
one of the most important things in electricity works. It is of daily 
occurrence to carefully test your mains to see that leakage does not 
exist. 

Mr. MOULTON : But I thought mains could not be tested in the ground! 
—Did you, indeed, Mr. Moulton. I am surprised. 

Mr. BALFOUR BROWNE: As a practical matter, on the day when 
this term expires will the plant bave to be in a state to go on supplying 
electricity that same night, and must be properly kept up out of revenue 
for that purpose ? — Certainly. 

As I understand, the cost debited against the receipts in these tables 
shows that the upkeep has been properly done, and you have provided for 
that all through your calculations 1— Yea. 

Now, as to Table 194 !—The principle involved in that table is that a 
concern which is actually ready to supply has a value which can be 
reckoned at about the period that it would take to erect such plant. The 
table is rather actuarial beyond that. 

What I want to get from you is this: We are claiming under the act 
because this undertaking is to be all ready to their hand when they come 
in. I want to get from you how long, if that was not all ready, it would 
take the Borough Council to instal plant sufficient for these works ?—I con- 
sider 24 years. In this table a total of £1,042,143 is given. Table 19s is 
the key to this Ggure, and is an explanation of how the capital of £2,443,000 
is divided into “ Capital expenditure made and to be made not in Maryle- 
bone, £1,400,000,” and Balance, being capital expended and to be 
expended in Marylebone, £1,042,000.” That makes up the main figure. 
And there is a figure of Generating plant, as рег Mr. Hammond's esti- 
mate, £1,219,0C0." That is the amount out of the £75 per 1,000 units 
which appertains to generating plant. I consider that a reasonable 
apportionment. 

Croes-examined by Mr. MOULTON : You have taken in your hypothesis 
in applying your valuations the prices which the company would have had 
with an area certainly free from competition, and also tbe output under 
such circumstances 1— Yee, adopting Mr. Conacher's table. 

Then you base your valuation on there being no necessity to bave a self. 
contained system in Marylebone ?—Yes, but if we were left undisturbed 
we should go on supplying. That is what we lose. 

The third hypothesis is that the consumption for power will grow very 
large, and thus affect your load-factor, bringing you to 25,000,000 units for 
power ?—Үев, | 

Your fourth assumption is that the consuaption of electricity for lighting 
28055 on at the rate indicated in tbe tables, and come to something like 
25,000,000 units at the end of the period 1— Ves. 

What bypothesis have you taken with regard to the load - factor 
On these figures I took 12 per cent. as the load-factor for lighting. Of 
cdurse, the load-factor may vary from year {о year, but what I did was 


this: I went to 1951 to the number of units there and I applied that load- 
factor to those giving me my maximum amount of plant. That is the 
point I took—the load-factor for that year. 

Then you get your figures by assuming a load-factor of 20 per cent. for 
power in 1905 ?— On the average throughout the table, yer. 

Then, further, you talk about your estimate with regard to Marylebone 
being based on the idea that the slums will disappear and give place to the 
better Marylebone that exists to-day. But the better Marylebone is not 
rich in factories ?—І do not plead big factories, I do not regard it ав a 
factory district. 

Croes-examination continued by Mr. CANE: If there will be no factories 
in Marylebone, Mr. Hammond, the power supply must come from domeatic 
services ’—And the trades which all large residential districte support 
within their area. In other places it is found that 1,000,000 units of 
current are turned out by demands which are individually small-elevators, 
ventilatore, meat choppers and so on. ' 

But 20 is a good load-factor for tramways, is it not ?—No, we take 40 
for tramways. 

Is not that a good load-factor where you get tramway traction and light 
supplied by the same company !—No. In Liverpool they have just started 
traction, and get nearer 25 per cent, | ' 

There are plenty of shops in Marylebone now. Why has the demand 
not come yet i—Yes, they will be excellent customers. We start with a 
grand field with the shops already there. The demand has not. come 
because we had a very unsuitable current for motors. We have been 
greatly retarded by not being able to meet the demand. 

Now, as to competition, is there any particular reason why the Metro- 
politan Company should be free from competition !— Yee, I think there is 
now, because it has given evidence of its intention to mend its ways. It 
bas proved it by the very great change made in its service by its Willesden 
station, and by everything it is doing shows that it is meeting the demand. 
Secure posseesion for good behaviour is, I think, the motto of the Board of 
Trade. 

On Table 13, it is common ground that the loss on house transformers 
was about 41 or 42 per cent. !(—47:6 I think it was. 

There is а chance of loss with continuous current. Ina table before me 
there is, for instance, loss of current used at works and in distribution 16 per 
cent, 1—1 think it overstated if it is continuous current. In Kensington 
it is only 6'9, Notting Hill 12:4, St. James’ 8 5 and Westminster 129. 

Take it at 12:9 for the present purpose. Then there is motor-generator 
loss? — Do you take the loss from places where it is converted, because 
I think you might forego the 0°9 ; it will save a lot of trouble in adding up. 
Call it, therefore, 12 per cent. 

May I take it there is also a loss of 10 per cent. in transmission from 
Willesden to the distributing station ї —I would rather go into this matter 
with your engineer, Mr. Arthur Wright, and bring up а combined state- 
ment, than dole it out bit by bit like this. These percentages, for instance, 
take no account of what is going on in the works. 

Will you answer me this: What percentage is available at the sub. 
station for purposes of distribution ! —The Willesden current, if metered as 
it went out at Willesden and metered as it came into the sub-station, 
would show only a drop of about 2 per cent. But I should have to g> 
through with Mr. Todd to see what is the size of his mains, and what the 
C?R Іова would be. You are putting a question to me which I have not 
calculated out. | 

Do you agree that the loss in the motor-generator is 15 per cent. i— 
Certainly not. | 

What do you say the efficiency of the motor-generators ів ?—That is А 
different story. You confound the power of output with the units lost as 
а percentage on what you may put out. Motor-generators, of course, 
vary in efficiency, but I think they should be a little more efficient than 
85 per cent. 

Takiog it at 15 per cent., that loss, added to the other losses, would 
come, if you take the loss on the way from Willesden, at 10 per cent., to 
41 per cent. using continuous current ? —Yes, but I cannot agree that there 
is going to be 10 per cent. loss of units between Willesden and the sub- 
station. 

Very well. Now, in the published accounts of the company, amongst 
other things, have you noticed the amount allowed for depreciation in 
former years ?—Үев. 

From 1894 to 1899 the amount set aside for depreciation was, I put it to 
you, insufficient ! — Yes. | 

Re-examined by Mr. BALFOUR BROWNE: My learned friend sug- 
gested that the Metropolitan Company in Marylebone ів no more protected 
from competition than any other company. You have already explained 
that the Board of Trade will not grant to a new company coming in a 
concession for a longer period than the existing company's. Tha“ is your 
view 1—Yes. | 

To-day a company would have to come in with a concession of only 29 
years, and every year the period would get less ?— Yes. 

Lord ROBERT CECIL: That is only because the local autbority is to 
buy in 1951 ; but with the consent of the local authority there cculd be 
no objection to granting a longer concession. 

WITNESS: I do not agree. That point is most controversial. 

Mr. BALFOUR BROWNE : In your view, is this company thoroughly 
protected against competition either in the hands of а company or the local 
authority ?—I think so. I say throughout England the idea of compe- 
tition has been abolished absolutely. 


Sir WiLLIAM Н. РВЕЕСЕ, consulting engineer to the Metropolian Com- 

, W88 then examined by Mr. Balfour Browne. | 
Mr. BALFOUR BROWNE: We know, Sir William, уси bave had very 
large experience in all questions of electrical engineering, and you have 
been consulting engineer to the Metrorolftan Electric Supply Co. '—Yes. 
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I was consulting engineer for the first two or three years, but I had to 
resign. I was re-appointed last year. ° 

Do you agree with the tables that have been put in and the estimates 
that have been made 1— Yes. 

Is there anything you would wish to add 1— The only points I should 
rather have liked to put in, if possible, would have been the actual mea- 
surements of the power consumed in lifts and fans and cars, and things of 
tbat kind, and I think that that might be put in as a table afterwards. 

Do you agree that there is a great future in the use of electricity for 
power purposes, especially in the direction of traction 1—1 bave absolute 
confidence that the 25,000,000 unite will be attained for power purposes in 
Marylebone. 

The UMPIRE : Putting in that table means that the evidence must be 
dealt with in detail, 

Mr. BALFOUR BROWNE : Then I will do without that table. 

Cross-examined by Mr. MOULTON : Do you understand all these tables, 
Sir William 1—1 will not say I do. 

Sut you support them 1—1 support the engineering figures and the 
engineering tables. I have tried to check them in various ways, and start- 
ing from the commencement to the end, without going through the various 
details, I agree with the results. А 

This brought the thirteenth day's proceedings (to June 25) їп tbis 
arbitration to a conclusion, and an adjournment to Aug. 4 was agreed 
upon. 


On the resumption of proceedings on Aug. 4, Mr. JOHN CoNacHER was 
recalled and further cross-examined by Mr. Fletcher Moulton. . 

Mr. MOULTON : Now you hand in some new tables. Taking Table 1, as 
agreed, this divides the supply throughout the undertaking, first, according 
to districte, and, secondly, according to price, and we find that in mid- 
London by far the larger amount is sold at 44d., or under that. Will you 
tell me what percentage is sold under special contracts !—I cannot give 
that figure in the form you ask, because I think we should have to first 
agree which were special contracts. For instance, I should not include 
in special contracts the residential lighting under bulk contracts; I should 
deal with that as a supply given under the scale rates. 

Those bulk contracts are contracta to flats, are they not !— Ves. 

The UMPIRE: By a bulk contract you mean a contract to take a con- 
siderable quantity; is there any limit? No, a contract with the owner of 
the flats or mansions for supply at а reduction upon the scale rate, the 
consumer paying to the owner the scale rate, and the owner paying tc us 
the lower rate in consideration of his taking all responsibility and bearing 
all the expense and trouble of collection. 

Mr. MOULTON : Your bad debts are what per cent. We put them at 
4 per cent. 

I see in some of these bulk contracts you allow 554 per cent. *—But the 
3 per cent. is an average over the whole of the undertaking applicable to 
private residences and to the less stable residences and certain classes of 
flats. There are flats where we look upon the consumers as much better 
than others, and all these circumstances are taken into account. Besides, 
and this is а very important matter, in certain blocks as a rule the owner 
pays separately for his stair lighting and lift lighting aud passage lighting, 
and that bears a considerable proportion to the lighting which is given to 
the residents in the flats. 

In mid-London I see 1,242,000 units at 44d. and 1,215,000 at 4d. 
Together that makes two-thirds of the total — Yes. 

Of course that lowers the average, and I think we are agreed 4°34d. is the 
average in mid- London ?—4°40d. . 

What is the corresponding rate in Marylebone ?—In the old Table 3 
I think it is given as 5`244. . 

And the bulk of trade lighting in Marylebone is at 5d. — Yes. 

What is the reason for this difference 1— Well, taking first the average of 
the whole which you have juet put to me, that is very largely accounted 
for by the difference between the residential supply and the trade supply 
in the two areas. The residential supply in Marylebone is 36°36 per cent. 
of the whole, and in mid-London it is 8:17 per cent. The result of these 
different proportions at the rates applicable to residential lighting, which 
are alike in both areas, aud the proportion of trade lighting, which are 
eo different, accounts for the difference between the 4°40d. and 5:244. 

Why do you charge less for trade lighting than for private lighting ї— 
I do not think I can give a better reason than the two items under Ad., 
to which you called my attention. Take the 1,242,000 units supplied for 
trade purposes at 41d. I find in that quantity the consumers who take 
10,000 units а year or over number 25, and consume 969,000 unita ; wbereas, 
out of the units supplied in Marylebone there were only eight such con- 
sumers who took 298,000. "That is а difference of 700,000 units in mid- 
London. The conditions ‘existing in such cases are such as to justify the 
company in making special agreements with such consumers outside the 
ordinary scale. 

Are these special contracts contracts in writing? — Some are, but in а 
great many cases the only written document in existence is the original 
contract with the consumer. 

In other words, the price at which the supply is actually given is not the 
price appearing in the written document ?—In a great many cases, in both 
mid-London and Marylebone. 

Now, with regard to mid-London, what is the amount you sell for power 
there !—About 90,000 units, I think. 

And in Marylebone 1— 78,757. 

Is there any supply for power in Paddington !— There is power, but I 
cannot say how much. 

This concluded the further cross-examination of Mr. Conacher, and 
cL моию then addressed the tribunal for the Marylebone Borough 

ouncil. 


(Fo be continued.) 


Bulcock v. St. Anne's Master Builders’ Federation and others. 


Last week a Divisional Court (composed of the Lord Chief Justice and 
Justices Wills and Channell) heard the appeal of the plaintiff, a joiner, 
from a decision of Judge Coventry, of Blackpool County Court, holding 
that there was no evidence in support of his claim for damages for pro- 
curing bis diemiesal from his employment. It appeared that plaintiff had 
acted as strike secretary at St. Anne's, and he alleged that defendante 
brought pressure to bear upon employers into whose service he eubre- 
quently entered to discharge him. 

The LORD CHIEF JUSTICE held that the evidence fell far short of 
anything that had been held sufficient for a ground of action. There was 
no breach of contract by the employers, and what they had done was with 
а е" of protecting their own intereste and not for injuring plaintiff or 
others. : 

Justices WILLS and CHANNELL concurring, the appeal was dismiesed 
with costs. 


Tubes Limited v. Perfecta Seamless Steel Tube Co. (Ltd.). 


In the House of Lords yesterday, the Lord Chancellor delivered a 
reserved judgment in this action, which was an appeal by the plaintiff 
company from an order of the Court of Appeal reversing a judgment 
entered for the defendant compeny by Mr. Justice Buckley in the Chancery 
Division as to the validity of a certain patent granted to Mr. James 
Robertson in 1891 for “improvements in compreesing, shaping and draw- 
ing metal tubes, and in means and apparatus therefor." "This patent, and 
two previous patents granted to the same inventor, became vested in 
Tubes Limited, who, in 1899, brought the original action against the 
defendant company for alleged infringement. The defendants attacked 
the validity of the patent, but Mr. Justice Buckley held that the patent 
was valid, that defendants had infringed, and granted the usual relief. This 
decision was upset in the Court of Appeal, hence the present appeal to the 
House of Lords. 

The LORD CHANCELLOR, in the course of a long and vigorous judg- 
ment, said although the specification was not well drawn, and was open to 
attack for that reason, yet looked at carefully there could be no doubt as 
to the true intention of the drawer, or as to what was claimed under it. 
He came to the conclusion that the patent was valid, and there was evi- . 
dence that the defendants had infringed it. Therefore, the decision of the 
Court of Appeal was erroneoue, and must be set aside, and that of Mr. 
Justice Buckley restored. 

Lords SHAND, DAVEY and ROBERTSON gave judgment to the same 
effect, and the appeal was accordingly allowed, with costs there and below. 


Barrett v. New Imperial Electric Co. 


Mr. Macnaghten on Tuesday applied to Mr. Justice Bigham, in the 
King's Bench Division, on motion on behalf of plaintiff, for judgment in 
this caae, as defendants had made default in delivering their defence. He 
accordingly asked for an account and unliquidated damages, and for an 
injunction as claimed. His lordship made the order asked for. 


CORRESPONDENCE. 


— sd 
WIRELESS TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Бтв: Pressure of work has prevented me from replying 
earlier to Mr. Maskelyne’s article published in Zhe Electrician 
of November 7th, which I have now read. 

Witbout making any suggestions as to the way in which the 
tapes published in the issue of November 7th could have been 
impressed, I wish to point out that the evidence furnished cof 
interception of our messages at Porthcurnow is not conclusive. 
To have any value whatever as evidence, Mr. Maskelyne's 
article should have been published before, not after, Lieut. 
Solari’s report. It is open to anyone, after we have published 
the text of messages which have been transmitted from our 
station at Poldhu, to reproduce tapes representing these 
messages in Morse code. A conclusive test із that proposed 
in the speech made by Mr. Marconi at the meeting of the 
company's shareholders on February 20, 1902. 

Mr. Maskelyne asks а number of questions, many of which 
do not seem to me very material, and I am, therefore, not 
concerned to discuss the correctness of the answers which he 
himself supplies. There are, however, some questions on 
which it seems fair that we should give the public the benefit 
of the wide experience we have gained through our extensive 
organisation. | 

Mr. Maskelyne says:—'' The plain question is—Can Mr. 
Marconi eo tune his Poldhu station that, working every day 
and all day, does not affect the station at Portheurnow ?" L 
venture to suggest that though this may be a plain question, 
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it is not an important question. The important question is, 
Can wireless telegraph apparatus for long distances be worked 
so that the use of apparatus for short distances within the 
long-distance area is not interfered with? To this question, 
speaking from wide experience, we are glad to be in a position 
to answer in the affirmative. Properly designed short- 
dis'ance apparatus in competent hands can be, and by us is 
daily, worked within 100 miles of Poldhu without interference 
from it. 

I should further point out that there is no value in the 
criticisms directed against our system on the score of want 
of secrecy. We can, if we choose, by technical means, secure 
ourselves against the tapping of messages to & degree wbich 
is impracticable in connection with submarine cables and 
land telegraph lines. It should be unnecessary for me to 
point out to readers of The Electrician that the messages 
pessing over submarine ard land telegraph lines can be 
intercepted without cutting the lines or otherwise injuring 
them ; and that we are in a better position than the cable 
companies to provide protection against interception of 
messages, we are prepared to demonstrate in the terms of 
Mr. Marconi’s challenge already referred to. Granting, how- 
ever, the superiority of our system over other telegraph 
systems in this respect, it is not this kind of interception 
which the small section of the public requiring secrecy has to 
guard against, and it is common knowledge that specially 
private messages, either for business or government purpcses, 
are telegraphed in code. 

In conclusion, I would point out that Mr. Maskelyne must 
not think that tuning is impracticable, because, for working 
our general organisation of ship telegraphy in the mercantile 
marine, we find it desirable to employ apparatus of such a 
design that each ship can communicate with every other ship 
and with shore stations equipped for ship telegraphy. Inter- 
communication would be impracticable if we put differently 
tuned apparatus on each passenger vessel It might prove a 
very interesting scientific experiment, but it would not serve 
the purpose of providing an extensive organisation of wireless 
telegraphy for passenger vessels.— Yours, &c., 

Marconi’s WmELESS TrLEGRAPH Co. (Lrp.). 
Н. Cuthbert Hall, Managing Director. 
London, Nov. 19. 


PARLIAMENTARY INTELLIGENCE. 
PAOIFIO CABLE RATES. 


Among the questions not answered orally in the House of Commons last 
week was one by Mr. Henniker Heaton, who was informed by Mr. Austen 
Chamberlain that the Pacific Cable Board have fixed the rate per word 
between England and Australia at 3e. 


BRITISH CABLE ARRANGEMENTS. 

Among the questions not answered orally in he House of Commons on 
Tuesday was one b 

Mr. HENNIKER HEATON, who asked the Postmaster. General 
whether the Departmental Committee appointed to inquire into the cable 
arrangements between Great Britain and all parte of the empire, ascer- 
tained, or endeavoured to ascertain, what revenue was derived from cable 
messages to and from this country; if so, would he state what was the 
revenue ; and, if not, would he take ateps to obtain information as to the 
amount expended by merchants and all others in this country in cabling 
messages, with a view to cone idering the question of purchasing the cables 
at a fair price. 

Mr. AUSTEN CHAMBERLAIN said he was not a member cf the Com- 
mittee referred to, but the report and minutes of evidence had been 
published as a Parliamentary paper, in which any scheme for the general 
purchace of cables by the State was strongly deprecated, and he was not 
prepared to advise that his Majesty’s Government should enter upon such 
an operation. 


A MINISTBR OF COMMERCE. 

In the House of Commons on Thursday laat week, 

Mr. BALFOUR, in reply to Mr. Sinclair, who asked for the appointment 
of a Minister of Commerce in order that questions of trade and commerce 
could be administered by a minister equipped with greater powers than the 
Board of Trade, said he was not sure what additional powers were referred 
to. At the same time he did not see that the position of the Board of 
Trade could be dealt with in isolation or apart from the general considera- 
tion of the position of the various Government offices. 


LONDON UNDERGROUND RAILWAYS. 


Among the questions not answered orally in the House cf Commons this 
week was one by Mr. Bond. who is informed by Mr. Balfour that any inquiry 


by Royal Commission or otherwise into the best means of facilitating and 
improving traffic in London will take into consideration the advisability of 
providing subways or other means to obviate the necessity of impeding 
traffic by breaking up the streets. 


MUNICIPAL TRADING. З 

In the House of Commons on Monday 

Mr. COHEN asked whether the First Lord of the Treasury would 
consent to the appointment of а Royal Commission to enquire into the 
question of municipal trading and into the causes which had resulted in 
the increase in municipal debt and rates. He asked the question in view 
of the fact that the Joint Committee on tbis subject, appointed on April 6, 
1900, had not been re-appointed. 

Mr. BALFOUR, in reply, thought it was to be regretted that the Joint 
Committee of 1900 was not re-appointed, and he hoped that this could be 
arranged at no distant date. The appointment of a Royal Commission 
might be desirable as an alternative, but be refrained from giving any 
definite answer without more consideration of the subject. 


ELECTRIC LIGHTING ACTS AMENDMENT (SCOTLAND) 
BILL. 


This bill, which was read a second time in the House of Commons on 
Tuesday, has for its object the amendment of the borrowing provisions of 
the Electric Lighting Act of 1882 and the Electric Lighting (Scotland) 
Act of 1890. It has only three clauses, which are as follows: 

1. The amount which a local authority within the meaning of the 
schedule to the Electric Lighting (Scotland) Act, 1890, may borrow under 
sec. 8 of the Electric Lighting Act, 1882, shall not be subject to any 
limit imposed on the amount which such local authority may borrow for 
the purpoees of its gas undertaking : Provided that every loan so borrowed, 
with the consent of the Secretary for Scotland, after the passing of this 
act, shall be repaid by the local authority within a period not exceeding 
30 years from the date of borrowing. 

2. Nothing in this act sball affect any loan borrowed before the passing 
of this act. 

3. This act may ba cited as the Electric Lighting (Scotland) Act, 1902 
and shall extend only to Scotland. 


PATENT LAW AMENDMENT BILL. 


On the motion for the second reading of this bill in the House of Lords 
on Monday, 

Lord WOLVERTON aaid that the President of the Board of Trade had 
two reasons for bringing forward thie bill, the first being tbat a patent 
granted by the Patent Office was now often practically valueless, because 
the Patent Office had no power to inquire whether any invention presented 
to it had already been patented in Great Britain. The other reason was 
that it had come to the notice of the Preeident of the Board of Trade tbat 
patente in this country were very often taken out by foreigners and others, 
who had no intention whatever of working the patenta in this country, and 
had no intention of granting licences to British manufacturers to use the 
patents in this country. The bill was mainly founded on the report of a 
very strong Committee, апа it provided that there should be limited official 
inquiries into the anticipation of inventions, in so far as the anticipation 
was disclosed by tbe records of the Patent Office. It also provided for the 
transfer to the Judicial Committee of the Privy Council of the powers of 
the Board of Trade in respect to the granting of compuleory licences. The 
limited official inquiry would be $ great reform in the present patent law 
and would, they hoped, give the patentee some security after he had 
obtained a patent. It would modify the fees, but he was assured by the 
patent department that it would also lead toa large increase of business, and 
that the Office would still be self-supporting. With regard to the practice 
of foreigners in taking out patents for obstructive purposee, the President 
of the Board of Trade had determined to remedy that evil, and clause 3, 
sub-section 5, provided that where any such petition is referred by the 
Board of Trade to the Judicial Committee, and it is proved to the eatiefac- 
tion of the Judicial Committee that the reasonable requirements of the 
public with reference to the potente d invention have not been satisfied, the 
Judicial Committee may order the patentee to grant licences on such terms 
as they think just; or if the Judicial C: mmittee are of opinion that the 
reasonable requirements of the pub'ic will not be satisfied by the grant of 
licences, they may, by order, revoke the patent." The rest of the clause 
had, he believed, been generally approved, and the clause, as a whole, would, 
no doubt, enable Britieh traders to obtain fair treatment from foreign 

tentees. 

Lord DAVEY pointed out Њаё it was a complete novelty—he might say 
& revolution—in the patent law that the question of whether a proposed 
patent bad been anticipated should be de:ided by an administrative officer 
and not by a judge. 

The LORD CHANCELLOR eaid the matter of substance raised by the 
noble and learned lord had been very fully considered, and he did not 
propose to go into it. 

The bill was read a second time. 


The Committee stage of the bill was taken yesterday in the House of Lords. 

On the motion of Lord DAVEY, a number of drafting amendments 
were agreed to, the object being to remove implications that the Judicial 
Committee could issue ordera in reference to patent licences. 

The bill pas:ed through Committee. 


ROYAL ASSENT. 

The following electric railway bills have received Royal Assent :—Baker 
Street and Waterloo Railway, Charing Cross, Euston and Hampstead Rail- 
way, Edgware and Hampstead Railway, North-West London Railway, and 
Brompton and Piccadilly Circus Railway (New Lines, &c.). 
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THE POST OFFICE LONDON TELEPHONE SYSTEM. 


In the House of Commons on Wednesday, 

Sir T. DEWAR asked whether the Postmaster-General could state when 
the extension of the Post Office London telephone system would be com- 
' plete, what was the amount expended by the Post Office up-to-date, the 

number of subscribers, and the amount of their rentale. 

Mr. AUSTEN CHAMBERLAIN replied that seven exchanges had been 
opened since March 1 this year, which served districts including more than 
half the previous telephone subscribers, and that four other exchanges were 
well on the way towards completion. The demand for connections, bow- 
ever, was increasing во rapidly that it was impossible to name a date when 
the system could be regarded as complete. The authorised expenditure on 
works, which was roughly about £1,262,000, not only provided for the 
service of existing subscribers, but to a much greater extent for future 
requirements. The number of subscribers connected was 5,160, a figure 
which was being increased by about 150 or 200 a week. Up to Nov. 15 
£34,473 had been received in respect of the London local service, and 
£1,086 for trunk calle made by Post Office subscribers. 

Mr. LOUGH asked if all the Post Office subscribers bad intercommuni- 
cation with the National Telephone Co. 

Mr. CHAMBERLAIN replied that this was laid down in the agreement 
between the Post Office and the Nationa] Company. 


e L 


SOME NEW TESTING SETS. 


Messre. Nalder Bros. & Co. are putting on the market two 
extremely compact and useful testing sets which, although occupy- 
ing no more space than sets of this description used hitherto, include 


a most sensitive galvanometer, and have, therefore, a wide range of 
accuracy. The galvanometer in question is of the D'Arsonval 
pattern, but it is fied with a pointer instead of a mirror. This 


Fic, 2. 


arrangement has bren frequently recommerdel in our columns for 
cases in which a fair amount of accuracy is required wien it is, not 
practicable to use the optical method. f 
Fig 2 is an instrument for testing insulation resistances, and the 
makers state that, with 100 volts, insulation resistance up to 2,000 


| metallic junctions, 


megohms can be measured, and, of course, proportionately higher 
resistances with higher voltages. The set includes, in addition to 
the galvanometer, a comparative resistance of 0-1 megohm and a set 
of shunts with the following multiplying figures : —3, 10, 30, 100, 
300, 1,000, 3,000 and 10,000. The whole is contained in а strong 
polished teak case provided with levelling screws, which are let into 
the sides of the case, and spirit levels. The suspended coil of the 
galvanometer is automatically clamped when the lid is closed, so that 
no damage can occur in transit, and the insulation of the set is such 
that it can be used without damage with & testing pressure ot 
500 volts. 

The testing teat shown in Fig. 1 is precisely similar to the smaller 
one except that a three-dial Wheatatone bridge is added for measur- 
ing conductor resistances. As seen in the illustration, sliding con- 
tacts and not plugs are used for the dial connections. The bridge 
has five pairs of ratios, these giving a range from 0'1 to 10,000 ohms. 
There is, in addition, a two-way switch for connecting the galva- 
nometer up for insulation test or a bridge test. 

Having in view the wide range of these instruments, their price is 
moderate. 


ELECTRICAL MEASUREMENT OF TEMPEBATURE. 


. For many years the Cambridge Scientific Instrument Co. have 
been experimenting with the electrical thermometers of Prof. H. L. 
Callendar and Dr. E. H. Griffiths, in order to render them capable 
of standing the rough treatment of commercial work, and without 
sacrificing their well-known scientific accuracy, and they now inform 
us that they have been successful. The electric thermometers they 
make are of two kinds, resistance thermometers, depending on the 
way in which the resistance of a coil of wire is affected by its tem- 
perature, and thermo-electric thermometers, depending for their 
indications on the current generated by heating one of a pair of 


The former instruments consist of a fine platinum wire wound on 


| a mica frame, and connected by means of stouter wires to the indi- 


cator or recorder. The platinum coil is protected from the action of 
fumes and mechanical damage by means of a brass, steel, nickel or 
porcelain tube, depending on the temperature it is required to mea- 
eure, Ап arraogement of compensating leads is fitted to eliminate 
the effect of temperature on the stem and wires connecting the 
thermometer to the temperature measuring apparatus. The thermo- 
meters can be placed in positions where it would be absolutely 
impossible to us2 or read the ordinary mercury type of instrument. 
Тһе compensating leads permit of the thermometers being placed at 
a considerable distance from the instrument actually employed to 
read the temperature, and thus a thermometer placed in a furnace 
can be read in the manager's office, which may be 100yds. from 
the furnace itself. In this way the manager can maintain personal 
supervision over the temperature of the furnace, or by means of а 
switchboard over a large number of furnaces. 

For direct reading the Whipple temperature indicator, shown in 
the illustration, is connected to the wires leading from the thermo. 
meter. By depressing the contact key F and turning the milled 


THE ELECTRICIAN, NOVEMBER 21, 1902. 


201 


head H, the required temperature in degrees Centigrade or Fahren- 
heit can at once be read oif on the scale at A. "The indicator need 
not be near the thermometer, but may be a considerable distance 
from it without affecting the accuracy of the readings. The instru- 
ment is so constructed that rapidly varying еп рага nes тау ће 
readily followed and ascertained. A strap ів provided for carrying, aud 
the whole instrument is designed for portability, the size of the case 
when closed being 12in. by 8in. by Sin. and the weight 211b. By 
means ot this instrument any workman, without special electrical 
training, can obtain the temperature of his furnace or source of heat 
in two or three minutes. No corrections of any kind have to be 
applied to the cene obtained, and a series of thermometers dis- 
tributed over a considerable area can be read from one central station 
by means of an indicator and switchboard. For obtaining records of 
temperatures the thermometer is connected with a Callendar patent 
recorder and a battery, when the actual temperature at any time 
сап be read off without disturbing the record. These records are, we 
are informed, both sensitive and accurate, and they have a wide 
range. No photography is employed, and the amount of current 
required is small. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


шаасан — 


APPOINTMENTS VACANT AND FILLED. 


The Town Council of East London (South Africa) invite applica- 
tions for the position of town electrical engineer at a salary of £500 
per annum and £50 per annum for horse allowance. The successful 
applicant will have to take oversight and control of the entire instal- 
lation for electric lighting and tramways. Applications to Mr. 
Lancelot Ussher, town clerk, Town Office, East London, South 
Africa, by noon of Monday, Jan. 5, 1903. An advertisement gives 
some further particulars. 


А competent engineer is required in the estimating department of 
& large electrical manufacturing firm. See advertisement. 


London County Council require an assistant in the electrical 
branch of the engineer's department in connection with the inspec- 
tion of electric lighting and similar work. Salary £175 annum. 
Forms of application aud further particulars from the clerk of the 
Council (Mr. G. L. Gomme), County Hall, Spring-gardens, S.W. 
Applications by 10 a.m. Dec. 2. 


The Electricity committee of Ilford District Council desire appli- 
cations for the position of station superintendent for their electricity 
works, Salary, £150 per annum.  Particulars from the electrical 
engineer (Mr. A. H. Shaw), Electricity Works, Ley-street, Ilford, and 
applications to the clerk to the Council (Mr. John W. Benton), Town 

all, Ilford, by 12 noon Dec. 1. 


Aberdeen Corporation require an assistant mains superintendent. 
Applications to city electrical engineer (Mr. J. Alex. ), Cotton- 
street, Aberdeen, by Dec. 1. See advertisement. 


Wimbledon District Council have a vacancy for mains superin- 
tendent at their electricity worke. Commencing salary, £120 per 
annum, rising to £160. Applications to Mr. H. Tomlinson Lee, 
chief electrical engineer (from whom forms of application, &c., can 
be obtained), by noon 28th inst. 


An improver is required by the Wimbledon District Council's 
electricity department. Applications to Mr. Н. Tomlinson Lee, 
chief electrical engineer, Generating Station, Durnsford-road, 
Wimbledon. 


Mr. John Fairlie, B.Sc., who has been assisting Prof. Jamieson 
with his system of teaching electrical and mechanical engineering by 
correspondence, was recently appointed superintendent to the Indian 
Government Telegraph Department from amongst 80 applicants. 


Mr. Gilbert К. Spurr, assistant electrical engineer to Ilford District 
Council, has been appointed tramway manager, aud Mr. J. E. Allen, 
mains superintendent at Wimbledon, has been appoin ted outeide 
superintendent at Ilford. 


Mr. Norman Watsham has been ро manager ofthe Improved 
Electric Glow Lamp Co.'s street lighting department. 


BDUCATIONAL NOTICE. 

Free Lectures in New York.—The American Electrician states 
that the Board of Education of the City of New York is providing 
е courses of free lectures on electricity, chemistry and other 
subjects, 


Argentina.— Messrs. Buxton and Cassini are erecting and equip- 
ping electricity works at Victoria, Entre Rios, for Mr. M. C. Leive. 

The laying of underground electric lighting mains in Rosario is 
shortly to be commenced by the Rosario Electric Light Co. 


The British Westinghouse Co. have secured the contract for the 
supply and erection of electric lighting and power plant for the Great 
Southern Railway Co. at Bahia Blanca and Banfield. 


Ashton-under-Lyne.—The Corporation has undertaken to supply 
100,000 additional units of electric energy per year to the Oldham, 
Ashton and Hyde electric tramways, bringing the annual supply te 
850,000 units. 


Barnsley.—W orsborough Council have requested the Corporation 
to state terms for supply of electric current for lighting the tramway 
routes in Worsborough. 


Bath.—At the Council meeting, on Tuesday, the recommendations 

of the Electric Lighting committee included proposals to purchase 
water softening plaut at £320 and switchgear at £1,312, and also to 
hire а motor-alternator at £25 a month. 16 was stated that for the 
six months ended Sept. 30, there was а deficiency of £1,173 on 
electricity supply, sfter paying interest and sinking fund, but for 
the past 12 months there was a profit of £763 after these payments 
were met, and £427 paid for extraordinary expenditure. "There was 
а further recommendation that in view of the number of accidents 
which continued to occur, and having regard to the opinion expressed 
by the electrical engineer (Mr. F. Teague), the committee should ba 
authorised to obtain additional expert advice, and to engage Mr. E. 
Manville to assist them as to their policy for next year and also to 
report on the present condition of the works. 
. Mr. SiLcock (the chairman) said he much regretted the interruptions to 
supply. The time had come when they must decide as to the policy for 
next year. They did not ask for Mr. Manville's advice because they in any 
way doubted their own electrical engineer's abilities, or because they 
lacked confidence in him. Their present position and future policy were 
clearly interwoven. The gravity of the situation could not be over- 
eatimated. 

The report was adopted. | 


Belfast.—The Belfast Street Tramways Co. have submitted 
alternative offers to the Corporation in regard to the question of the 
adoption of electric traction on the city tramway lines. The company 
offer to sell at £445,000 or to carry out the work of conversion, 
provided the Corporation grant an extension of their lease of from 25 
to 40 years. The Corporation have rejected both offers, and will 
oppose the bill. The company's proposals in regard to the suburban 
lines are under consideration by committee. 


Bexhill —An inquiry into the Council's application for. sanction 
to borrow £16,000 tor electric lighting extensions was recently held. 

Mr. 8ното DovaLAs (town clerk) said that £32,000 had already 
been borrowed for electricity supply, but increasing demands for electric 
current rendered the present application necessary. There were at present 
285 consumers and the equivalent of 15,053 8 c.p. lamps connected. . 

Mr. W. T. Le Feuvre (electrical enginesr) supplied technical detgils, 
and said on the first year’s working the deficit was £199, and on the 
second year there was a profit of £402, and a profit was also expected on 
the current year. 

There was no opposition. 

Bideford.—4A committee has been instructed by the Council to 
consider and report upon electric lighting matters. 


Birmingham.— Тһе tramway question has entered upon a new 
hase. А number of the local authorities surrounding Birmingham 
ve agreed to combine with the City of Birmingham Tramways Со, 
the Midland Tramways Co. and the British Electric Traction Co. to 
promote a bill for powers to enable them to run over and use any of 
the tramways belonging to the city authorities which are connected 
directly or indirectly with any of the tramways belonging to the 
romoters Power will also be sought to work the whole of the 
ines by electricity. 

Bishop Auckland (Durham).—The Council have consented to 
the application of the County of Durham Electrical Power Distri- 
bution Co. for а provisional order. The provision by the company 
of electric tramways is also advocated. 

Bombay.—In view of the early adoption of electric traction on 
the local tramwaye, а committee of the Municipal Council is of 
opinion that the Bombay Telephone Co. should be required to put 
their wires underground. Ths company, however, maintain that 
this is impracticable, owing to the nature of the soi), its waterlogged 
condition, its impenetrable rock and other attributes, and suggest 
that the tramway company should be called upon to carry out their 
echeme of conversion to electric traction in sush a way as to avoid 
interference with the telephone service, and to safeguard the public. 


Bradford.—The Tramways committee have been requested to 
extend the electric tramways from Bankfoot to Buttershaw. 

Bridgwater.—The Corporation have consented to the application 
of the Bridgwater and District Electric Supply and Traction Co. 
for а provisional electric lighting order provided they obtain the 
right to acquire the undertaking at any time. 

City of London.—At the meeting of the Common Council last 
week a communication from the Charing Cross and Strand Electricity 
Supply Corporation offering to supply electric current to the Guild- 
hall and other municipal buildings at 3d. per unit for lighting and 
144. for power was referred to committee. 
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Conditions of Tendering.—We have received from the National 
Electrical Manufacturers’ Association a copy of a letter addressed by 
them to the clerk of the Stalybridge, Hyde, Mossley and Dukinfield 
Electricity and Tramway Board. The letter is as follows :— 

The attention of this association his been drawn to your advertisement 
(Contract No. 7) in the technical press, and I have been requested to bring 
to your notice the fact that one of the terms is altogether unusual and 
quite contrary to the spirit of euch contracts in general. The condition in 
question is that which declares that the five guinea deposit will be returned 
to those whose tenders are in order but not accepted. The words “are in 
order introduce an entirely new condi ion in tendering, and as this might 
lead to much subsequent misunderstanding as to the return of the deposits 
paid for the specification 1 have been requested to ask you to be во good 
as to draw the attention of your committee to these words with the view 
of having them deleted. 


Companies struck off the Register. The following have been 
removed from the register of joint stock companies :— 
Association for the Protection of Electrograph Syndicate. 

Telephone Subscribers. Finchley District Electric Traction 
Aurora Electric Lighting and Dis- Co. 

tribution Co. Hermite International Electrical 
Bournemouth, Poole and District Sanitation Co. 

Light Railways (Electric) Co. Kilduchevsky Mega-Telephone Syn- 
British Carbide Mfg. Co. dicate. 
Day and Night Advertising Co. ' Magnet Syndicate. 
Dixon Patent Fog-Signal Co. Portable Electric Lamp Co. 
East Grinstead Electric Lighting Co. ' Telephone & Switchboard Syndicate. 
E'ectrical Purification Association. Tyneside Electric Power Co. 
Electric Cycle Syndicate. Weymersch Electric Battery Syndi- 
Electric Railway Omnibus Co. ' eate. 

Coventry.— Proposals of the Coventry and District Electric Tram- 
ways Co. to apply for powers to construct extensions of their tram- 
ways are before the Parliamentary committee. 


Demerara.— Georgetown, the capital of Demerara (British Guiana), 
with a population of 60,000, has possessed electricity supply since 
1891, given by the Demerara Electric Co. (Ltd.), and in February, 
1902, the first electric railway commenced working. This line is 
owned by the same company, and is 10 miles in length of standard 
gauge. It is worked on the overhead trolley system, and 18 cars are 
at present running—14 motors and four trailers. The entire track 
of this line is perfectly level. 

The telephone service of Georgetowa is owned by the Government 
and has 500 subscribers. 620 miles of overhead cable is in courae of 
erection. There are two exchanges. 


Dewsbury.—The differences between the Corporation and the 
British. Electric Traction Co. in regard to the construction aud work- 
ing of the local tramways have been settled. The company agree to 
take energy for the tramways from the Corporation, the agreement 
being for 28 years. 


Dundee.—4A proposal to extend the tramways to Tay Bridge and 
the west stations js under consideration by the Tramways committee. 

Edinburgh.— It is proposed to apply for permission to incorporate 
& company to construct an electric tramway between Edinburgh and 
Queensferry. The proposal has the support of the Council of the 
latter town. | 

The Drake and Gorham Electric Power and Traction Co. offer to 
construct а line from Musselburgh to Joppa to effect a junction with 
the Ediuburgh tramway system, but the Lord Provost's committee 
recommend the Council to reject the proposal. 


Blectric Power for North Wales—The Cheshire and N orth 
Staffordshire Electricity and Power Gas Syndicate, who are pro- 
moting a bill to authorise the generation and distribution of electric 
energy for motive power in Cheshire, North Staffordshire and North- 
West Derbyshire, have agreed to include portions of Flint and 
Denbigh in tneir scheme. This will necessitate the erection of a 
fourth generating station near Ruabon. 


Electric Signalling.—A party of guests journeyed from London to 
Crewe on Wednesday to e a new system of sigualling, the joint 
invention of Mesers. Е. W. Webb and A. M. Thompson (chief 
mechanical engineer and signalling superintendent respectively of the 
London and North-Western Railway) and Mr. Illius A. Timmis. 


Blectric Lighting Notices.— 

Brentwood, Gainsborough, Hendon, Llantrissant and Llantwit Fardre, 
Prestwich, Scunthorpe, Sidmouth and Walton-upon-Thames District 
Councils give the usual official notices of intention to apply for provisional 
orders. Notice has also been given by the Cambridge Electric Supply Co. 
(for Chesterton), and Tadcaster Electricity Co. (for Bramham-cum-Ogle- 
thorpe, Boston Spa and Clifford, and part of Thorparch). 

Bills.—The following notices of intention to proceed by bill have 
appeared :— 

The Board of Trade intend to re-introduce the bill for the alteration and 
adjustment of the existing areas of electricity supply iu London. | 

The Blackheath and Greenwich District Electri: Light Co. seek authority 
to take transfers of the undertaking of the Lewisham and District Electric 
Supply Co. and of the Lewisham and Penge provisional electric lighting 
orders of 1901 ; also of the undertaking of the Crystal Palace District Elec- 
tric Supply Co. and the Crystal Palace and District electric lighting orders, 
for the construction and laying of connecting mains between Lewisham and 
Penge, to exempt electric fittings from distress, to enable the company to 


refuse supply of energy to premises having independent supply, and to 
give supply ia bulk to local authorities, &c., outside their present or fu‘ure 
areas, aud for traction purposes within or beyond such area, &c. 


A bill is to be introduced for the incorporation of a company to supply 


electrical energy in bulk in the County of Fife. It is propossd to erect 
five generating stations and to obtain power to supply all the chief towns, 
collieries and mauufactories in the Fife area, where it is estimated there 
are over 490 collieries and factories. The promoters also seek power to 
supply electricity ia bulk to any corporation, tramway company or other 
authorised body. Тһе solicitors for the scheme are Messrs. Davidson and 
Syme, W.S., Edinburgh, and the engineers are Sir F. Bramwell and 
Mr. H. Graham Harris, Great George-street, Westminster. 


Electric Traction Notices.— | 
Burton-on-Trent, Bury (Lancs.), Cardiff (for Cardiff, Llandaff, Dinas 


Powia, &c.) and Huddersfield Corporations are applying for provisional 
ordera to construct and work additional tramwaya, &c. > 
Council alko want authority to construct and work additional c'ectric 


Ilford District 


tramways, to enter into agreements as to sale or leasiag of lines, &c. ; while 
the British Electri: Traction Co. require powers to construct and work 


electric tramways in Barrow-ia-Furness, to eonfirm agreements with 


Corporation and Furness Railway Co., &c. 


The following bills are being promoted :— 

The London, Brighton and South Coast Railway are asking for powers 
to work their railway (or any part thereof) by electric power, to lay down, 
maintain and use electric cables, mains, wires, &c., to alter railway stations 
and works to adopt same for electrical working, to enter into agreements 
for supply of electricity, to acquire lands in the parish of St. Paul, Dept- 
ford. for the erection of generating station, &c. . 

Great Eastera Railway Со. веек powers to authorise the working of 
railways by electric traction, to acquire lands for generating stations, &c. 

London United Tramweys (1901), Ltd., are promoting & bill for exten- 
sion of time for purchase of lands, to enter into agreements for supply of 
electric energy, &c. 

Rochester Corporation wish to construct and work tramways in 
Strood, to euter into agreements for working or leasing the lines, to run 
omnibuses in connection with tram ways, to erect generating station, &c, 

Iu the following omnibus bills electric lighting and traction 
powera are sought :— 

Birmingham Corporation to construct tramways, to adopt electric trac- 
tion to erect generating station, &c., to run omnibuses in connection with 
tramways, to enter into agreements for purchasing or leasing tram- 
ways, to supply electric energy in bulk to local authorities, to accept 
transfers of electric lighting uudertakioge, to enter into agreements with 
local authorities, &c., to authorise special provision in regard to the supply 
of electric energy to premises having independent supply, to erect a refuse 
destructor and an electricity generating station, and to supply electric 
energy to the Birmingham, Tame and Rea Drainage Board. 

Sheffield Corporation wish to construct additional tramways, to attach 
conductors, wires, &c., to buildings, to adopt the queue system of entering 
tramcars, to lease tramways, to purchase and let on hire electric motora 
and to exempt such motors from distress, to exonerate the Corporation 
from obligation to supply electrical energy otherwise than by agreement to 
persons requiring stand-by supply, to authorise Corporation to supply 
fittings and do all necessary work for supply of electric energy, to postpone 
operation of einking fund in respect of capital expenditure on Old Park 
Wood power staticn, &c., to establish a fire insurance fund, and to join with 
other boroughs in West Riding of Yorks. in establishment of general fire 
and other insurance funds, &c. 

Stockport Corporation wish to construct and work additional electric | 
tramways, to attach conductors, wires, &c., to buildings, to eater into 
agreement with Cheshire Lines Committee to enable the Corporation to 
equate periods for repayment of borrowed money, &c. 

West Ham Corporation want authority to construct and work additional 
tramways. 

Aston Manor District Council seek powers to alter and convert existing 
tramways to electric traction, to acquire compulsory running powers 
over the city of Birmingham tram ways, &c., to supply electrical energy in 
bulk to local authorities, to supply electric fittings, to alter date of making 
up accounts of electric light undertaking, to allow discounts, to exempt 
from distress fittings let on hire, &c. 

East Ham District Council are applying for powers to alter date for 
filing annual accounts of electricity undertaking, &c. 

In the Willesden omnibus bill the District Council seek authority to use 
lands at Taylor’s-lane, Harlesden, as a site for an electricity generating 
station, to supply electric energy to any authority or person tor traction, 
to purchase, sell or let on hire fittings, motors, &c., and to exempt same 
from distress, &c. pia 

Wood Green District Council require powers to enter into agreements 
with adjoining District Councils for supply of electric energy in bulk and 
to empower Hornsey, Tottenham and Edmonton District Councils to supply 
energy in bulk to Council, to alter date for making up electricity accounts, 
to allow discounts, to exempt from liability to supply energy in certain 
cases, and to require consumers of electric energy to give notice to Council 
before quitting any premises supplied by them. 

Erith.—The electricity works are оз completion. The 
charge for current for private lighting has been fixed at 7d. per unit 
for the first hours maximum demand and 3d. after. Coin-freed 
meters will also be provided, and electricity supplied at a uniform 
rate of 64d. per unit, including rent of meter. For power the charge 
will be, for the first 300 units consumed per month, 3d. per unit, and 
above that number, on a graduated scale, from 22d. to 14d. 

Falmouth.—The Council have decided to apply for a proyisional 
electric lighting order, which will be subsequently transferred to 
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Mesare. Crompton & Co., the latter defraying all expenses and paying 
£50 per annum. The firm will erect a refuse destructor in conjunc- 
tion with electricity supply. 


Frome.—The plans and specifications of the consulting engineer 
(Mr. F. H. Medhurst) for the proposed electricity supply works have 
been approved, and authority has been given for inviting tenders for 
Roi work. The number of proposed public arc lamps has been reduced 

cm 24 to 11. 


Germiston (8. Africa).—The General Electric Power Co. (Ltd.) 
established as far back as March, 1898, a system of electricity supply 
on the three-phase high-tension system of distribution, and there are 
now connected to the system the equivalent to 55,000 8 c.p. lamps, 
of which about 75 per cent. represents power supply to 19 consumers. 
These consumers take the high-tension current and themselves trans- 
form and distribute it to suit their special requirements in mining 
work. The p installed in connection with this electricity under- 
taking includes two 65kw. rotary converters supplying direct current 
to locomotives for ore and coal haulage, and in this branch of opera- 
tions considerable extensions are now being planned. Mr. A. W. K. 
Peirce is general manager and electrical engineer for this branch of 
the General Electric Power Co.’s operations. 

The same company supply current to the township of Germiston, 
Transvaal (which includes Georgetown), and to this service was con- 
nected the equivalent of 5,500 8 c.p. lampe, the number of consumers 
being 233, at Oct. 15, 1902. Connections are rapidly increasing. 
The supply is given through bare overhead lines, the charge bei 
9d. unit for lighting and 4d. for power. Mr. Ch. LeClercq is the 
local representative of the General Electric Power Co. for this portion 
of the ur. dertaking. 


Goods Traffic on Tramways.—4A deputation from the Liverpool 
Corporation waited upon the traffic committee of the Mersey Docks 
and Harbour Board, on Monday, to explain the Corporation scheme 
for carrying goods from and to the dock quays over the municipal 
tramways, and for connecting the dock quays with the Lancashire 
towns by means of the South Lancashire tramways, Practically the 
whole of South Lancashire would be thus put into direct communi- 
cation with the port of Liverpool. The chairman of the tramways 
committee (Ald. Petrie) introduced the deputation and explained 
the objects in view, which were favourably received, and it was 
arrarged that further details should be supplied by the Committee. 


Greetland.—The Council have asked the Elland District Council 
5 give supply of electric current for public and private lighting in 
1eetland. 


Hampstead (London).— The receipts of the electricity depart- 
ment for the Michaelmas quar:er amounted to £15,200. 138. 9d., 
compared with £13,249. 2s. in the corresponding half of 1901. It 
has been decided not to make a reduction in the charge for electric 
current supplied to other committees of the council. 

The council lave approved the Bill of the London County 
Council for powers to enable borough councils to wire and fit 
consumers’ premises for e'ectric lighting. 


Hong Kong.— In a report on the trade of Hong Kong for 1901, 
it is stated that negotiations for the construction of an electric tram- 
kir miles in length were nearly brought to a conclusion. 

e city of Victoria, which has a population of 250,000, has received 
а supply of electric current for lighting since 1890, the Hong Kong 
Ehciric Co. having a station with a plant capacity of 20,000 8 c.p. 
lamps. The equivalent of 18,000 lamps are connected to the mains. 
The charge for current is about 74. per unit, the price of gas in the 
district being 5s. 10d. per 1,000. There is a small power station in 
connection with the undertaking. The engineer-in-chief is Mr. W. H. 
Wickham, А. M. I. C. E, A. M. L. E. E. 


Horsforth (Leeds).— Provisional orders are being applied for by 
the Leeds Corporation to enable them to supply electricity and to 
construet electric tramways in Horsforth. 


Hove.—Tbe Council have finally decided to promote a bill for the 
one of electric tramways at an estimated cost of about 
80,000. 


Inquests.—At the resumed inquest on Tuesday upon the four 
persons who met their deaths in the Chatham tramway disaster, 


ALFRED DRBAKEFORD, traffic superintendent to the tramway company, 
stated that regulations were laid down that no car was to descend West- 
court-hill without a pilot, and these regulations were prominently exhibited. 
One driver had, in fact, been discharged for disobeying this instruction. 
He was not present when the accident occurred, but arrived later and 
gave directions for the removal of the car. Much difficulty was experienced 
in keeping the dockyard men off the early morning сага, . 

Ropert BaATE-JONES, yard foreman in charge of the cars, said the day 
before the accident the driver of car No. 19 called his attention to a flat 
wheel on the car and was given another car. Witness drove that car and 
found nothing wrong with the brakes. He also placed new cast-iron shoes on 
the hand-brake, and afterwards took a trial trip and found everything in 
good working order. 

WILLIAM JENSEN, resident engineer and manager, said the accident was 
undoubtedly partly due to the greasy rails and partly because the car got 


away too quickly from the top of Westcourt-hill. The pilot decided 
whether the rails should be sanded. Не was sure that the driver of the 
car knew how to reverse the current. 

The inquiry was then adjourned to Nov. 26. 

An inquest was held at Leeds on Monday into the death of Charles 
Ramsey, which took place at the Crown Point power station on 
Saturday morning. | 

Mr. JOHN BunBniDGE (chief tramway engineer) said that the duties 
of the deceased were to look after the motors and the arc lamps in the 
station. When the accident occurred he had proceeded to oil the bearings 
of a motor, and to do во he used a travelling crane as а platform. Не sur- 
mised that when he had moved the crane near to the motor, he attempted 
to lift the cap, in order to oil the motor, and in doing so overbalanced 
himself and fell from the crane. Не fell into the fan, which was then in 
motion, a distance of over 40ft. It was stated that instructions had 
been given that the fan should be stopped whilst oiling was being done. 

А verdict ofaccidental death was returned. 

At West Ham on Monday Mr. George Hilleary held an inquest on 
the body of Joseph Hay. 

The evidence showed that deceased was in the employ of Messrs. Mather 
and Platt, and on Nov. 7 was working at the Leyton Electricity works on 
the switchboard. Suddenly a spanner he was using touched a “live” part 
of the board, and deceased was badly burned on the face, neck, wrist 
andarms. He was taken to West Ham Hospital, but the same night he 
became delirious, and blood poisoning setting in, he died from exhaustion 
on Saturday last. Evidence was given that deceased was a thoroughly 
competent map, and was fully aware of the risk he was running. A verdict 
of death by misadventure was returned. 


Keighley.—An inquiry will be held on Friday into the applica- 
tion of the Council for a further loan for electricity supply. 


Kildare.—The Local Government Board have refused to sanction 
a loan for electricity supply. A report of the inquiry appeared in 
our issue of Oct. 10. | 


Kirkintilloch.— The Town Council, who were successful in ex- 
cluding the Clyde Valley Electric Power Co. from their district last 
year, have now decided to apply for a provisional electric lighting 
order. | 

Lancashire.—The Lancashire Electric Power Co. has submitted 
to Whitworth Council à scheme for the supply of electric current to 
the district. It is proposed to take as the first line of route for the 
mains the following places:—Swinton, Radcliffe Ramsbottom, 
thrcugh Rawtenstall, along the Rossendale Valley to Bacup, with a 
branch to Haslingden. Two return routes are proposed : one s 
Bacup, Whitworth, Milnrow, Crompton, Royton, Chadderton, Fails- 
worth and Girton, and the other via Turton, Westhoughton and 
Worsley. A committee is to discuss details with the company. 


Leven (N.B.)—The Council have assented to the application of 
Messrs. Crompton & Co. for a provisional electric lighting order. 


Light Railway.—An inquiry was held at the Alexandra Palace 
on Monday into a proposal by the trustees of the palace that the 
Wood Green-Hornsey light railway should be extended through the 
park. The commiesioners granted an order. 


London-Brighton Electric Railway Schemes. —It is said that 
the promoters of the London-Brighton electric railway and also of the 
Mono-line railway to Brighton have abandoned their schemes for 
this year. 


London County Oouncil—4At Tuesday's meeting it was agreed 
to grant а loan of £17,950 to Stepney for electric lighting and meters. 
eleyhones.—' The report of the Establishment committee, recom- 
mending the Council to accept an offer by the National Telephone 
Co. of £327. 15s. for providing the central offices with improved 
telephone facilities was again postponed. | | 

Tramways.—O wing to there being insufficient time to obtain con- 
sent of local authorities, the proposed tramways from Edgware-road 
to Harrow-road, from Shepherds Bush-road to the Marble Arch, 
from New Cross-road to the South-Eastern Metropolitan Tramways, 
and from Tooting Broadway to Tooting Junction station, which were 
scheduled in the bill for next session, are not to be proceeded witb, 
The Richmond-road, Edgware-road, and Lewisham High-road tram- 
ways are also not to be proceeded with. £1,300 additional is to be 
expended on the construction of the foundations of the tramway 
power etation at Greenwich. 

Variouy notices from companies and local authorities as to exten- 
sions of electric lighting mains were received and the works authorised. 
Included in the notices was one given by the Metropolitan Electric 
Supply Co., dated Oct. 28, under the Metropolitan Electric Lighting 
Act, 1901, of intention to lay extra high-tension mains from the 
company’s Willesden generating station, along certain thoroughfares 
in Willesden, Paddington and Marylebone to the company's station 
in South-street, Manchester-square. A similar notice was issued in 
August last, and the Board of Trade decided to make a variation in 
the route proposed for Marylebone, and the Council therefore dis- 
approved the proposed works, The notice now submitted embodied 
the variation of route and there appeared to be no objection to the 


proposed works. 
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Loughborough.—The Brush Electrical Engineering Co. have been 
allowed until Jan. 1 next to consider whether they will take over 
the Corporation's powers for the supply of electricity. 


Lynn.—At the last Council meeting the Electricity committee 
recommended that а room be fitted up as a store and showrooms, so 
that the fitting-up work of the department might be extended. 

Exception was taken by Mr. Н. W. L. Brown to а slatement of the 
electrical engineer (Mr. Pilling) that "scarcely any effort was being made 
. by anyone to secure wiring work, and most of the work done was being 

offered to them. Не thought that installation work ought to be pushed 
and developed to the utmost, in order to secure all the consumers possible 
and so extend existing installations.” Mr. Brown said the tradesmen of 
the town were anxious to take on the work, and he did not think the 
Corporation, who were developing as municipal traders, should compete 
ud tradesmen who paid rates. He moved that the matter be referred 

ck. . 

Mr. Н. A. BRowN said there was а tendency on the part of tbe Corpora- 
tion to do work at less than coat price, and he did not see any reason why 
they should compete with their own ratepayera. 

Mr. PARSONS said having committed themselves to municipal trading in 
electric lighting, and the recommendation being for the proper working of 
the department, no objection could be taken to it. 

In reply to a question, Mr. PILLING said a profit had always been made 
on wiring work. | 

The proposal was then agreed to. 


Melbourne (Australia). Electricity supply commenced in March 
last, and there is now a total connection of 34,000 equivalent 8 c.p. 
lamps out of a total station capacity of 45,000. 


Motor Vessel Exhibition in Sweden. There is, it is stated, to 
be an exhibition of motor vessels at Malmo (Sweden) in the summer 
of 1903. The exhibits will be shown in the new harbour, which 
will then be about ready for their reception. Water trips are to be 
arranged in which the exhibited vessels will compete. 


Municipal Telephony.— Leicester Corporation have abandoned 
their proposal to establish a municipal telephone system. 


Newark.—On the recommendation of the Electric Lighting com- 
mittee the Council have entered into an agreement, with the Derby- 
Shire and Notts Electric Power Co. for the supply ot electricity. 

Mr. Кміант (the chairman of the committee) considered the Council 
were not во qualified to conduct а business of such proportions ая the com- 
pany. The firat outlay by the Council would probably be £27,000, but 
that would by no means represent the capital required to supply electricity 
to the whole of the town, and they ought not to increase the financial 
liabilities of the town. The price which the company offered electric cur- 
rent at was most advantageous to the consumer, and less than the Cor- 


poration could supply it at themselves. .It had been estimated that the |. 


Corporation would have to charge 5d. per unit, whereas the pries in the 
agreement wi h the company was 4d. per unit for the first 200 hours of 
maximum demand, and 24d. afterwards, and fur power 24d. and 144. 
respectively. 

-Newcastle Emlyn.— A committee is arranging the preliminaries 
for the formation of a company to establish electricity supply. 

Newton Abbot —The Council on Monday accepted the tender 
of the Urban Electric Supply Co. for public electric lighting for 10 
years (terminable by Council at five or seven years), at £900 per 
annum. This includes the supply and erection of arc lamps, posta, 
mains, &c., the supply of electric current and the maintenance of 
lamps, &c. New posts for incandescent electric lamps are to be 
supplied by the Council, who have authorised the company to utilise 
the existing Jamp-posts. 

Nottingham.—The Wilford tramway route was officially inspected 
this week. 

Patent Agents.—The Board of Trade have amended rule 7 of 
the Register of Patente Agents Rules, 1899, by repealing the words 
* seven consecutive vears continuously," and substituting the words 
* five years.” The effect of this is to enable persons other than solici- 
tora to be registered as patent agents two yeara earlier than hitherto. 

Perth —The municipal electricity department have decided to 
supply electric current to the Station Hotel at 24d. per unit if a 
minimum of 20,000 units per annum are taken. 

The Council have abandoned the proposal to apply for powers to 
construct tramway extensions, 


St. Helena.— The telephone service of this colony is under the 
management of the Royal Engineers, the Colonial Government 
granting an annual subeidy of £45 and Lloyd's £30. Several exten- 
cions have recently been made in the service for military purposes. 


Balford.—The Council on Friday last decided to promote a bill 
to construct tramway extensions, and to enable local authorities 
whose lines can be worked in connection with the Salford tramway 
system to lease them to the latter. 

Mr. C. H. Wordingham, MICE, has been appointed by the 
Board of Trade to act as electric inspector under the Salford electric 
lighting order. | 

School Lighting.—Nottingham School Board have decided to 
adopt electric lighting in the higher elementary schools and schools 
in which evening classes are held, provided the Corporation will 
extend the mains free of cost. 


Shelter for Outside Tramcar Passengers.— Huddersfield Cor- 
poration are following the example of Liverpool, and are endeavour- 
ing to find a satisfactory method of protecting their outside passengers 
from the weather. Last week an electric tramcar fitted with a 
covering to form an upper saloon (made by Milnes & Co., Birkenhead), 
and a pateut swivel for the trolley head (made by Mr. J. Peters) was 
run on a trial trip over the Lindley and Edgerton tramway route. 
The covering and swivel are stated to have proved satisfactory. The 
covering has three windows on each side, which can ba lowered, but 
not separately, and the whole covering can be easily taken off. 


Sidmouth.—The Council are applying for a provisional electric 
lighting order, and are advertising for offers for taking a lease of 
same. An Sep eee by the Sidmouth Hotels Co. for permission 
to lay sn underground electric light cable haz been referred to a 
committee. 


South Africa.—The following articles are admitted free of duty 
under the South African Customs Union tariff on importation into 
South Africa, irrespective of the destination of the goods :—Elec- 
trical machinery, including spare parts and apparatus and appliances 
in connection with the generation and storing of electric power, but 
not including electric cables or wires or the posts for carrying same, 
or lamp posts, or lamps, or their fittings ; telegraph and telephone 
materials and instruments ; and tramway permanent way construc- 
tion requisites, | 

Southend-on-Sea. —In our last issue we announced that Mr. W. 
E. J. Heenan, M I. E. E., previously temporary electrical engineer, has 
been appointed borough electrica! engineer at a salary of £350 per 
&nnum on the recommendation of the Light Railways and Electric 
Lighting committee. Mr. Heenan is to devote the whole of his time 
to the duties of the office, is not to engage in private consulting work 
and must reside within the borough ; the шешш to be termi- 
nated at three months’ notice on either side. Soon after his appoint- 
ment in December last, Mr. Heenan prepared specifications for 
electric lighting plant, &c. The cable contractors (the Callender 
Company) commenced to lay the mains in the middle of February 
and finished on June 25, when Mr. Heenan commenced a temporary 
supply for lighting, current being available from 3 p.m. to midnight. 
Part of the battery was completed at the beginning of October, when 
a continuous supply commenced. At present there are 150 con- 
sumers with the equivalent of 9,649 8 c.p. lamps connected, with 
applications in hand for over 1,500 additional lampe. Part of the 
overhead equipment for the light railways system has also been 
reconstructed. · 


Stoke Newington (London).—The Borough Council decided on 
Tuesday to apply for additional powers for the extension of electric 
lighting in the borough The chairman of the Electric Lighting 
committee (Ald. White) said that nothing would be done without 
full inquiry, and every facility would be given to the ratepayers to 
express their views on the subject. The committee had adopted the 
wise precaution of making haste slowly, and he was cpinion that the 
additional powers would be a good investment for the borough. 


BSunderland.— The electric light mains are to be extended. 


Swinton and Pendlebury.—The Council have asked for further 
particulars of а scheme of electricity supply Routen by Messrs. 
J. and J. З. Enright on behalf of a London syndicate. 


Telephone Conference.—At a conference of persons interested in 
the municipal telephone question, held yesterday at the Cannon- 
street Hotel, London, Ald. Robinson (L. C. C) presided, and said 
(referring to the deputation to the Postmaster-General, eleewhere 
оона) that they would not be discouraged by the Postmaster- 
General's reply to the deputation. Mr. Chamberlain had shown а 
complete graep of the subject, and though he did not think it was his 
duly to interfere in purely local matters, he had made it clear that 
there were features in the case which affected the whole country. 
The following resolution was moved by Councillor Plummer (Man- 
chester) and carried :— 

Having fully considered thé subject of inunicipal telephones in the light 
of the facta laid before the Postmaster-General on behalí of the Tunbridge 
Wells’ Protest committee, and his reply thereto, this me*tiog expresses its 
unabated confidence in the policy of establishing municipal telephones, it 
having been clearly demonstrated that the advantages accruing to the 
community from a system of telephones, at once efficient and of moderate 
cost, can best be obtained through the medium of the municipal corpora: 
tions. 

Mr. Lovau, M P., was present and supported the resolution, and said that 
the principle involved in the Tunbridge Wells case was an attempt to set 
set up Tammany against municipalities in this country—to suppress a 
public enterprise by a vulgar conspiracy which was workel for months in 
secret. lt would, he believed, be a surprise to Members of Parliament to 
learn that, аз a side issue of the agreement between the Tunbridge Wells 
Wells Corporation and the National Telephone Co., that that company had 
its Tunbridge Wells and district licence extended for 15 or 16 years. 


Telephonic Communication with Paris — The Cardiff Chamber 
of Commerce have been informed by the Postmaater:General that 
Cardiff has been selected as one of the towns to experiment from in 
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the establishment of telephonic communication between the chief 
provincial towns in England and Wales and France. The system 
will shortly be in operation. 

Torquay.—The result of the poll on the construction of electric 
tramways has been announced. There were 6,224 cards distributed, 
and 5,034 were returned. To the question submitted, “ Are you in 
favour of trams for the borough?” 2,705 replied “ Yes” and 2,233 
“No”; to the question, Are you in favour of the Council con- 
structing and working them!“ 352 replied “ Yes" and 3,999 “ No“; 
to the question. “ Are you in favour of the Council constructing and 
leasing them?” 351 replied “Yes” and 3,965 “ Мо”; and to the 
question, "Are you in favour of negotiating with я company or 
companies to construct and work?” 2,246 replied “ Yes” and 2,167 
“No.” In view of the indecisive character of the poll the Council 
have abandoned the tramway clauses of their proposed bill. 


Transvaal.— According to the United States Consul at Johannes- 
burg there is а considerable demand for high lift centrifugal pumps 
of from 6,000 to 15,000 gallons per hour 55 the most common 
height required being from 500 ft. to 600ft. They should be pro- 
vided with extension bed plates for direct driving by electric motors. 
These machines, it is stated, are being built in Sweden and Switzer- 


Trunk Telephone Extensions.—Extevsion of the Post Office 
trunk telephone lines from Shewsbury to the Welsh coast towns are 
to be carried out. 


Tunbridge Wells Telephones.— An influential deputation waited 
upon the Postmaster-General (Mr. Austen Chamberlain) at the 
General Post Office, London, yesterday, to urge him to withhold his 
consent to the sale of the Tunbridge Wells municipal telephone 
system to the National Telephone Co., and to present their views 
upon the question of municipal сеа. enterprise generally. The 
deputation was introduced by Mr. Lovgb, M.P.. and included 
Mr. L. White, M.P., Ald. R. A. Robinson (L С.С), the Lord Mayor 
of Manchester, the vice-president of the Hull National Chamber of 
Trade, Mr. D. J. Shackleton, M.P., Mr. Councillor Plummer (Mau- 
chester), Mr. A. К. Bennett (consulting telephone engineer to the 
1 Wells Council), Mr. J. D. Littlewood (Hudqders field), and 
Mr. A. E. Rb одев, Councillor Dickinson, and Mr. T. Donnelly, J. P. 
(Blackpool). &c. 

Mr. Louan said the members of the deputation vies ed with considerable 
apprehension the proposal of the Tunbridge Wells Corporation to hand 
over the pioneer municipal telephone system to the National Company. 
It was not a question affecting Tunbridge Wells alone, but it affected the 
whole principle of municipal telephony and the attitude which the Govern- 
ment had taken in regard to the telephone question. Powers had teen 
conferred upon certain municipalities to establi-h municipal telephones, 
and it was questionable whether they should be allowed to part with their 
licences and undertaklngs to a company, and so put an end to the very 
competition which Parliament desired should b» established. The pro- 
ceedings in regard to the sale of the Tunbridge Well: system were very 
suspicious, and they were certainly carried out with great has‘e. He hoped 
the Postinas:er-General would withhold bis sanction to the tale until the 
matter had been fully investigated. 

Ald. Ковіхвом said the proposed sale was the outcome ^f an un- 
justifiable panic. The manner in wbich the negotiations had been carried 
out were peculiar. There was great indignation at Tunbridge Wells at the 
action of the Town Council in hurrying the matter through, and the Cor- 
poration by no means reflected the real feeling of the inhabitants. Asa 
resident of Tunbridge Wells, and as a past chairman of the Telepbone 
committee, he could say that, so far from being insolvent апа derelict, 
the telephone undertaking was in a most promising condition, and would, 
if given a fair trial, prove a success and an undoubted benefit to the town. 
So strong was the feeling in the town against parting with the undertaking, 
that nearly the whole of the present subscribers had agreed to pay an 
increased rate rather than any loss should fall upon the rates, or that it 
should be handed over to the National Company. 

The Lorp Mayor or MANCHESTER said he and bis two colleagues had 
been deputed by Manchester Corporation to enter their protest against 
the proposed sale. AS a meeting of the Manchester Corporation on 
Wednesday it was resolved that the Postmaster-General be informed that 
the Manchester Corporation viewed with great apprehension the sugges- 
tion that municipal corporations should be permitted to transfer their 
municipal telephone licences to the National Telephone Co., as thereby the 
obj: ct of the recommendations of the Parliamentary S-lect Committee of 
1896, and also the provisions of the Telegraph Act, 1898, and subsequent 
Treasury minutes, would be defeated. 

After other speakers had expressed similar views, the POSTMASTER- 
GENERAL said he recognised that the deputation not only represented Tun- 
bridge Wells, but, besides, several large cities of the kingdom. He was not 
su; prised at the general interest evinced in the proposed sale, and he felt 
that his decision on tbis question might have far-reaching effect, upon 
the future telephone policy of the Government. Не therefore asked for 
a reasonable time in which to fully consider the matter. He considered it 
would not be fair to expect him to give a decision in nine days on a matter 
which had required several months of negotiation, but he did not feel 
justified in delaying the matter for & year, or for three years, as had been 
suggested. He would consider the whole matter, and endeavour to give 
his answer during the next few days. He had to consider not merely the 
question of the 
cipal telephony as affecting the whole of the kingdom. As to irregularities at 
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Tunbridge Welle, he did not think he should be regarded asa Court of Appeal. 
As to the probable effect of the threatened sale upon other large towns, 
he thought they would not be deterred from pursuing their course in this 
matter even if Tunbridge Wells did decide to give up. But, to his mind, 
the most serious problem was the effect of the proposed sale upon the 
extension of their licenoe which would be secured by the National Tele- 
phone Co. by the purchase of the Tuabridge Wells municipal undertaking. 
Under ordinary circumstances the licence of the National Company would 
soon have expired, but, on the understanding that there would be effective 
competition, it had been extended to 1925, to coincide with the period of 
the licence granted to the Tunbridge Wells Corporution. Competition was 
now, however, to cease, and that waa а serious feature of the transa tion. 
It was a question which would hive t» have full consideration, and he 
would undertake to give it his full attention. 

In regard to the agreement between the Tunbridge Wells Town 
Council and the National Telephone Co. for the transfer of the 
municipal telephone system, the Postmaster-General (Mr. Austen 
Chamberlain) has intimated to the Council that as the proposed sale 
involves an important question of principle, he would be unable to give 
his consent to the transaction for some few weeks, and he suggested 
that the date of the agreement should be altered. The town clerk 
announced at the Council meeting on Wednesday that he had received 
a communication from the general manager of the National Telephone 
Co. (Mr. W.E. L. Gaine) stating that the direétors agreed with the 
Postmaster-General’s suggestion, but hoped no unreasonable delay 
would take place. If the company had been aware of the financial 
poant on of the municipal undertaking when the agreement was 

rafted, the terms would have been materially altered. The Council 
have appointed a deputation to wait upon the Postmaster-General 
to-day (Friday) at noon in regard to the matter. 


Wakefield-Dewsbury Tramway.—Application is being made 
for Parliamentary powers to construct electric tramways between 
Wakefield and Dewsbury with a branch to Ossett. Messrs. Pritchard, 
Green & Co. are consulting engineers, 


West Hartlepool —An inquiry was held on Wednesday into the 
Corporation’s application for power to borrow £7,107 for electric 
lighting. It was stated that the money was required for providing 
additional generating plant and carrying out extensions of the mains, 


Weston super-Mare.—The Council has asked the local electric 
light company to quote terms for the supply of electric current for 
motive power at the new sewage works. 

Whitehaven —With a view to creating a demand for electric 
heating, it has been decided to place radiators in the Town Hall for 
the inspection of consumers. S:veral applications for these radiators 
have already been received. 


Wireless Telegraph Messages.—^Official notice is given that the 
stations of the Marconi International Marine Communication Co. 
(Ltd.), at Frinton-on*Sea, Essex, and Nieuport, Belgium, are not 
available for transmission of public messages. 


Dinners.—The annual dinner of the Drake and Gorham Cricket 
Club took place on Nov. 12 at the Holborn Restaurant, the chair 
being taken by Mr. Bernard Drake, Mr. Gorham and Mr. M. G. 
Drake were also present. The honorary sec. and treasurer (Mr. H. 
Beenham) reported that 24 matches had been played, six of which 
had been won, nine lost, and nine abandoned. The club was ina 
entisfactory financial condition, and a good ground had been secured 
for next season. 

On Wednesday last week the chairman of the Croydon Lighting 
&nd Electricity committee (Ald. Miller) entertained the staff of the 
electricity supply works at dinner. Ald. Miller complimented the 
steff upon their excellent work on the occasion of the recent fire, 
which enabled supply to be resumed after a short interval. The 
chief engineer (Mr. J. Gray Scott) responded to the toast of the 
staff and returned thanks on behalf of himself and his staff in 
suitable terms. 


TRADE NOTES AND NOTICES. 


[ Notices for ensertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the weck.] 


TENDERS INVITED. 


The directors of the Great Northern Railway Co. invite tenders for 
the supply of new and the purchase of old stores for six or 12 
months from Jan. 1 next Particulars and forms from Mr. W. T. 
Weeks, stores superintendent, Doncaster, where samples can be 
inspected from Nov. 24 to Dec. 1. Tendera (addressed Stores Com- 
mittee) to the company’s offices, King’s Cross station, London, by 
10 a.m. Dec. 2. Mr. E. H. Burrows is secretary to the company. 

The directors of the Nerth- Eastern Railway Co. invite tenders 
for telegraph apparatus, telegraph wire and line stores during the 
six months ending June 30, 1903. Forms of tender from Mr. C. H. 


unbridge Wells service, but the general policy of muni- | Ellison, telegraph department, and tenders to the secretary (Mr. С. N. 


Wilkinson), York, by noon Dec. 8. See advertisement. 
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Durban Corporation invite tenders for a complete telephone 
exchange equipment for an ultimate capacity of 7,200 lines, the 
present contract to make immediate provision for 2,520 lines. The 

uipment will comprise distribution and switch-room boards, power 
plant and wiring, also underground dry-core air-space cables. Speci- 
fications, &c., from the agents to the Corporation (Messrs. Webster, 
em & Co.), 5, East Indi -avenue, London, E.C., to whom tenders 

y Dec. 5. 

Stdmouth District Council invite tenders fora lease of their pro- 
visional electric lighting order. Forms of agreement and tender 
from clerk (Mr. Ў Albert Orchard) Tenders by Deo. 20. See 
advertisement. 


Bristol Electrical committee invite tenders for water-tube boilers 
and accessories. Specifications may be obtained after Nov. 26 from 
the city electrical engineer (Mr. Н. Faraday Proctor), Temple Back, 
Bristol, to whom tenders must be sent by noon of Dec. ll. See 
advertisement, 


Dublin United Tramways Co. require tenders for the supply of 
general stores, including car fittings, iron, steel, castin ‚ Oils, paints, 
lass, brushes, ironmongery, electrical supplies, &., for the year to 
ec. 3l, 1903.. Forms of tender, &c , from and patterns at the office 
of the secretary (Mr. R. S. Tresilian), 9, Upper Sackville-street, 
Dublin. Tenders to chairman by Dec. 8. 

Coventry Electric Light committee invite tenders for coal convey- 
ing plant for their electricity works. Particulars from the manager 
(Mr. Joseph A. Jeckell). See advertisement, 

Erith Electric Lighting and Tramways committee invite tenders 
for the wiring and supply of fittings for the installation of the elec- 
tric light at the Council offices and Council chamber. Specifications, 
&c., from the electrical engineer (Mr. Geo. Heath), to whom tenders 
by 4 pm. 26th inst. An advertisement contains further particulars. 


Manchester Electricity committee invite tenders for work required 
in connection with the supply, testing, delivery and erection of power 
and distributing circuits complete, and a system of arc and incan- 
descent lighting at Stuart-street generating station and 10 sub-stations. 
Tenders to chairman by 10 am. 26th inst. 


Bridgend District Council invite tenders for electric light mains, 
fittings, arc lamps and standards, incandescent lamps and fittings, 
sub-station fittings and other works. Tenders to Mr. T. J. Hughes, 
. Courthouse Buildings, Bridgend, Ьу noon Nov. 95. 


Bulawayo (Rhodesia) Municipal Council invite tenders for con- 
structing and working of an electric tramway system. Tenders to 
London agents (Messrs. Davis and Soper), 54, St. Mary Axe, London, 
E.C., by noon Feb. 96. - 


Clacton District Council invite tenders for supply and erection of 
boiler and engine-house plant, switchboard, street work, accumu- 
lators and travelling crane. Tenders to clerk (Mr. Geo. T. Lewis) 
by 3 p.m. Dec. 22. 


Dumfries Corporation invite tenders from companies for (1) taking 
over the Council's electric lighting order, (2) lighting and traction 
combined, (3) supply of energy for tramways if worked by Corpora- 
tion, (4) for lease of lighting and traction works if constructed by 
Corporation. Tenders by Dec. 1. 

Aberdeen Corporation invite tenders for an electrically-driven 
tower waggon, complete with secondary batteries, motors, &c. 
Tenders to city electrical engineer by 26th inst, 

Sunderland Corporation require tenders for one steam-driven 
three-phase generator, motor generators and static transformers, and 
high and low tension switchboards, Tenders by noon Nov. 28. 

Lowestoft Corporation invite tenders for overhead line equipment 
poles, &c., underground feeder cables, &c. Tenders to town clerk by 
5 p.m. Nov. 96. 

Eastbourne . invite tenders for motor omnibuses, to 
accommodate not less thau 16 passengers each. Tenders by Nov. 29. 

Cheshire Lines Committee invite tenders for stores, including tele- 
graph materials. "Tenders by Nov. 98, 

Barking Council invite tenders for erection of а steel and iron car 
ehed. Tenders by Dec. 1. 

Swansea Corporation invite tenders for electric motors and starting 
switches for 12 months. Tenders by noon Dec. 1. 

Heckmondwike Electric Li hting committee require a water-tube 
boiler and accessories, Tenders by Nov. 24. 

Hebburn Council invite tenders for wiring the Council chamber, 
stables, hospitals, &. Tenders by noon 24th inst. 

Bexley Electric Traction committee invite tenders for car-shed 
buildings and steel work. Tenders by noon Dec. 8. 


Mansfield Corporation require tenders for wiring their electricity 
works. Tenders by 4 p.m. Dec. 1. 


TENDERS REOBIVED AND AOOEPTED. 
London County Council have accepted the following tenders for 
engineers’ goods and electrical stores during 1903 Edison and 
Swan Co., Gibb & Co., Buck and Hickman, Mosers "Limited, Stern 


Estall) electrical engineers, 
and 115, Boundary-road, St. John's Wood, N.W., London, have 
dissolved partnershi 


Bros., P. and W. MeLellan and J. Dickson. | Тһе tender of the St. 
Helens Cable Co. has also been accepted for indiarubber goods, 


The Stalybridge, Hyde, Mossley and Dukinfield Tramways and 


Electricity Board have accepted the following tenders :— 


Tinker, Shenton & Co., for Lancashire boilera. 
Sir Hiram Maxim Electrical and Engineering Co., for surface condenser 


and pumpe, steam exhaust pipes, water pipee, centrifugal pumps and motors, 
air compressor and pipes, water tanks and sundry ironwork ; also steam, 
feed, blow-off and drain pipes, feed pumps and sundry ironwork. 


Higginbottom and Mannock, travelling crane. 


The contract for economisers and ironwork for flues has not yet 
been let. 


Меваге. Rowland Carr & Co., 6 and 8, Lime-street-square, London, 


E.C., have obtained an order from the British Westinghouse Com- 
pany for supply of steel cable ducts in connection with the Mersey 
railway contract. 


Huddersfield hasaccepted the tender of the British Westinghouse Co. 


for service cables, transformers, &c., and that of the British Electric 
Car Co. for a motor-driven tower waggon at £585. 


Newcastle-on- Tyne Corporation have accepted the tender of Messrs. 


Victor Coates & Co. for the supply of а 3,000 н.р. steam engine at 
£13,200, and that of 
£7,131. 108. 


Messrs. Russell & Co. for tramway poles at 


Cowpen Council have accepted the terms of the Cowpen Coal Co. 


for the electric lighting of a portion of the town. 


Bath Corporation have placed an order with Messrs. Ferranti for 


switchgear, at £1,312. 


The tender of St. George's Ironworks Co. has been accepted for a 
12ft. turntable at the tramway depot, Ashton-under-Ly me. · 

The British Schuckert Electric Co. has obtained an order for 50 
electricity meters from Sheffield Corporation. 


Belfast Corporation have placed an order with Messrs. Chamber- 


lain and Hookham for the supply of electricity meters for 12 montha. 


BUSINESS NOTICBS. 


Messrs. A. Н. Estall and Н. E. Fiford (trading as Fiford und 
106, Settrington-road, Fulham, S.W., 


Debts by Mr. Estall as regards St. John's 
Wood business and by Mr. Fiford as regards the Fulham business. 


The offices of the Tyneside Tramways and Tramroads Co. have 


been removed to Neptune Bank, Wallsend-on- Tyne. 


LIQUIDATIONS, BANKRUPTOIBS, &c. 


The Electric Lamp Supply Co. (Ltd.) is being wound up volun- 
tarily. Mr. A. M. Day, 33, б1зшеһопве-в&гек London, W., is liquidator. 

The River Plate Electric Light and Traction Co. (Ltd.) is to be 
wound up. Mr. W. T. Western, 44, Charing-cross, London, is 
liquidator. 

А. P. A. Hunt, electrical engineer, 49a, Lord-street, Southport, 
formerly trading at 62, South Castle-street, Liverpool, has 
adjudicated bankrupt. 


In the bankruptcy of Herbert Cooke, electrical engineer, 12, 
George-etreet, Birmingham, and 168, Waterloo-road, Smethwick, the 
trustee has been released. 


In the bankruptcy of R. Foster and W. Baker (trading as Robert 
Foster & Co. and Nelson Electrical Engineering Co.), Burnley and 
Nelson, the trustse has been released. 


In the bankruptcy of W. P. Durtnall, consulting engineer, 
Caversham-road, Reading, and 85, Finsbury-pavement, London, 
Е С., the first meeting of creditors will take place on 25th inst. and 
the public examination on Dec. 18, both at Bankruptcy-buildingr, 
London. 


А. deed of assignment has been executed by Felix William Hudlass, 
electrical engineer, 154, Ivy-lane, Southport. Claims by Nov. 26 to 


J. H. Rawding, 28, Windsor. road, Southport. 


Sales by Auction.—Messra, Wheatley Kirk, Price & Co. have been 
instructed by the Charing Cross and Strand Electricity Supply Cor- 
poration to sell by public auction, on Thureday, Dec. 4, at 1.30 for 
2 o'clock, on the premises in Maiden-lane, London, W.C. (unless 
previouely disposed of), surplus plant, including four Willans 
type І.І. engines coupled to Edison-Hopkinson dynamos, one 
Willans type H.H. engine and dynamo, seven Babcock-Wilcox 
water-tube boilers, steam pumps, &с. Catalogues (ready shortly) of 
the auctioneers, 46, Watling-street, London, and Albert-square, 
Manchester. See advertisement. 


Meesrs. Bance, Hunt & Co. have been instructed to sell by public 
auction on Thursday, Dec. 4, at Н.М. Ordnance Survey Office, 
Southampton, valuable steam and electric plant and machinery. 
Some particulars are given in an advertisement, Permits to view 
may be obtained of the auctioneers, Queen-chambers, 67, Above Bar, 
Southampton, 


-ing between the sizs of the positive and negative electrodes. 
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Plant for Sale.—An advertisement gives particulars of two 
engines, two dynamoe, switchboard, arc lampe, &c., for sale. 


Lightning Conductors.— Messrs. J. W. Gray & Son, 115, Leaden- 
hall-street, London, E.C., who are well known in connection with 
lightning conductor equipments, have issued a pamphlet entitled 
“Scientific Protection," by Mr. A. Hands, senior partner of the firm. 


Awards.—Elektricitäts Aktien Gesellschaft vorm. W. Lahmeyer 
& Cv., Frankfort-on. Main, who were, we are informed, the largest 
exhibitors of electrical plant at the recent Düsseldorf Exhibition 
(having about 15,000 H P. running), have received the highest awards 
for their various machines exhibited in almost every group of the 
. the large gold State medal and the gold exhibition 
m 


Catalogues. — We have received from Messrs. Baker, Bauer & Co., 
3, Garden- street, Manchester, a description of the ty pe of accumu- 
lator manufactured by the Accumulatoren- Werke k. Schultz, of 
Witten-on-Rubr, Germany, for which firm Mes:re. Baker, Bauer 
& Co. have been appointed agents. In these batteries the poeitive 
electrodes are deeply grooved plates of lead with a strong core of 
eolid metal. These plates have a large surface, and, it js claimed, 
are specially suitable for generating station work, tramways, &c. It 
is explained by the makers that the positive plates are formed with- 
out the application of paste by a Planté process patented in the 
United Kingdom and other countries. The negative electrodes con- 
gists of a substantial lead grid. By a special process the spongy lead 
is made very porous. Special attention is drawn to the ratio exist- 
B 
increasing the size of the negative plates it is claimed that the mel 
types of plates correspond well with each other in capacity, so that 
over-working of the negatives by an excessive utilisation of the large 
surface which the positive plates possess is impossible. A special 
method of mounting the accumulators is employed. 

Meeere. T. Tnompson & Co, 35, New Broad.street, London, E.C., 
have a new list ready of Standard” tachometers. It is claimed for 
this tachometer that it does not require oiling, and will not only 

ister speed, but also the slightest variations, The pamphlet is 
f | illustrated. 

еғатв. R. W. Blackwell & Co., 59, City-road, London, E.C., have 
ready a new catalogue of gear wheels and pinions for electric tram- 
cars, and a pamphlet describirg the Falk patent rail joint. 

Pamphlet No. 131 of the British Thomson- Houston Co. deals with 
ampere-hour continuous-current metera of the company's “О.К” 


ty 

The General Electric Co. have ready a list of ship fittings for 
electric lighting, these fittings being suitable alao for mill and factory 
lighting. A patent ship's sidelight indicator and controller is also 


_ Bxports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including кер: and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Nov. 12 to Nov. 18, with the ports 
of destination :— 

Africa —Beira, £490 ; Durban, £2,502 (including £516 telegraph mate- 
rial); East London, £277; Port Elizabeth, £191. Aryentina—La Plata, 
£23 (telegraph material) Australasia—Auckland, £893 ; Christchurch, 
£36 ; Fremantle, £875 (including £197 telegraph material); Hobart, £63 ; 
Melbourne, £405; Perth, £1,464; Sydney, £527 (including £152 tele- 
graph material); Wellington, £216. Belgium—Antwerp, £60 ; Ostend, 
£160. Canada—Hawmilton, £165. Ceylon—Colombo, £42. Denmark — 
Copenhagen, £241 (including £208 telegraph material) France - Paris, 
£21. Germany —Hamburg, £600 (telegraph material) Gibraltar, £20,333 
(including £20,280 telegraph cable) Greece—Pirwus, £25. Holland — 
Amsterdam, £69. Hong Kong, £75. India—Bombiy, £443; Calcutta, 
£1,087 ; Karachi, £278. Japan—Nagasaki, £418 ; Tokio, £1,934 (including 
£1,590 telegraph material); Yokohama, £66 ; Yokosuka, £265. Stam 
Bangkok, £62. “traits Settlements—Singapore, £36. Sweden—Stockholm, 
£18. Total £51,561, against £165,054 in the corresponding week last year 
(Nov. 13 to Nov. 19). 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Electrician office post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


“The Care and Management of Stationary S:eam Engines,” by 
Charles Hurst, (London: Crosby Lockwood & Son.) 18. | 

“Dynamics of Rotation.” By А. M. Worthington, F.R.S, 4th 
edition. (London: Longmans Green & Co.) 4з. 6d. 


* Matriculation Directory for London University (containing New 
Regulatione).” (Cambridge and London: University Correspondence 
College). Is. net. 

“Factory Accounts, Their Principles and Practice, By Emile 
Garcke and J. M. Fells, 5th edition. (London: Crosby Lockwood 
& Bon.) 7s. 6d. 

* Fowler's Mechanical Engineer's Pocket-Book for 1903? Edited 
by W. H. Fowler. (Manchester: Scientific Publishing Co.) 1s 6d. 


COMPANIES' MEETINGS AND REPORTS. 


Eastern Extension, Australasia and China 
| Telegraph Co. (Ltd.). 


The fifty-eighth half-yearly ordinary general meeting was held on 
Wednesday, at River Plate House, Finsbury Circus, London. Sir Joan 
WoLFE-BaBRy, K.C.B., occupied the chair. 

The MANAGER and SECRETARY (Mr. F. E. Hesse) read the notice 
convening the meeting, the minutes of the previous meeting and the 
auditors' report. s 

The CHAIRMAN said: Ladies and gentlemen, before submitting to you 
the motion for the adoption of the report and accounts, there are а 
few remarks that I propose to make. In the firat place I would 
cal your attention to the fact that the gross revenue for the past 
half-year amounted to £283,856 against £346,356 for the correspond- 
ing period of 1901, being а decrease of £62,840. 1 аш sorry to have 
to report this decrease, but it is due to causes entirely beyond the control 


of the Directors, being, I may say, very greatly the result of the 
depression of trade in our Australian Colonies. The whole of the decrease 
of £62,000 is not owing to diminution of traffic. In the corresponding period 
of 1901 there was a contribution to revenue of £23,000 from exceptional 
sources, such as profits on contract work and matters of that kind. Conse- 
quently the actual decres: e in the traffic receipts amounts in round figures to 
£40,000. Now, this is due mainly, as I have indicated, to there being no 
elasticity whatever in the Australian traffic, and it is also owing to 
two other matters which now press heavily upon the Company. One 
of these is the serious losses on exchange. Those losses arise from the 
great depreciation cf silver, which has become a very serious question. 
The momentary standard in the Straits Settlements, Hong Kong and 
certain parts of China is the Mexican dollar, which & year or two ago 
was worth over 2s., whereas now, owing to the heavy depreciation ia 
silver that has taken place, it is only worth le. 74d. We have been up 
to now collecting our tariffs in eilver at the low rate of exchange, hoping 
that it would become better. There seems, however, to be no indication 
of that coming about, and to the Board have made up their minds to 
raise the rate of collection so as to obtain the full currency equivalent 
of the. gold charges, and to revise the rate every three monthe ; 
апа in that way, I hope, we sball get rid of the losses on exchange iu 
the future, or at least greatly mitigate them. The other eerious matter 
which has pressed upon us, apart from the depression of Australian 
trade, ia the reductions we have felt obliged to make in our tariffa. 
These reductions bave been of a very considerable character. No 
doubt some of them will in course of time result in increasing the 
volume of traffic to some exteot; but, however that may be, we 
have to consider the demands of conimerce, and try to keep pace 
with the universal cry for cheap telegrams. Our loss by the reduction 
made in the tariff during the last half-year is £26,000. A good deal of that, 
I hope, will be recovered ; but, as a matter of fact, it takes а good long 
time to replace the money which we give up by these reductions of 
tariff. I wil give you one example, and it is with regard to the 
Australian traffic. During the last tbree yeara the rate has been reduced 
from 4s. 9d. to 3s. а word, but the traffic transmitted now is practically 
the same as when the higher tariff prevailed, thus refuting tbe con- 
fident statements made by our critics that reductions of tariff invari- 
ably recoup themselves very quickly. They do not. The volume of 
traffic in the telegraphic world is dependent, as I have often said, not 
so much on the tariff as the state of trade between the various 
countries. As I have already mentioned to you, the conditions of 
Australia have not been favourable by any means, and the result has 
been that, although this large reduction of tariff has taken place, we 
have had no corresponding increase in the volume of the traffic. When 
we turn to the expenditure of the Company we find that our working 
expenses have amounted to £121,237 against £115,781 in the correspond. 
ing period of 1901, showing an increase of £5,456. This is almost 
entirely accounted for by the opening of new stations in connection with 
our direct Cape- Australian cab!e and the general growth of expenditure. 
The result of the whole business is that we have a net profit for the half- 
year of about £148,000, out of which the usual interim dividends have been 
paid, and £75,000 is carried forward to the next account. The general 
reserve fund has been debited during the half-year with £69,550 on account 
of further expenditure in connection with the Cape-Australian cable, 
and after having been credited with £12,657 for interest on investments, 
and the value of picked.up cable, there is a balance of £912,965 to the 
credit of our reserve fund. That is by no means an unsatisfactory condi- 
tion of things, and the Board views with great satie faction that, in spite 
of their commitments of various kinds, they are able to report а reserve 
fund investment of, roughly, £915,000. Since the close of the half-year, 
the Netherlands Government has arranged with this Company to supply 
and lay on their account а submariue cable between the islands of 
Borneo and Celebes. The cable bas been manufactured by the Tele- 
graph Construction and Maintenance Co. and will be conveyed to 
its destination by our two new ships which are being built on the 
Tyne, and are now nearly completed. They would have been com- 
pleted already if it had not been that the shipbuilders there are afflicted 
by a strike of their joiners and plumbers. The Board believe that the 
Netherlands Government intend in the near future to establish other 
cable extensions in Netherlands India, which we look upon with satisfac- 
tion, as they should be the means of developing new sources of traffic. 
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Perhaps the most important matter to mention to you to-day is that 
the laying of the much-talked-of Pacific cable has been recently com- 
pleted, and is expected to be opened for traffic within about a fortnight 
or three weeks. The tariff between this country and Australia by 
the new route wil be the same as by ours—namely, 58. per word. 
You know, of course, that the Pacific cable is not & private enter- 
prise, but has been established by the Governments of Great Britain, 
Canada, Australia and New Zealand, to connect Canada with New Zealand 
and Australia via the Pacific, and also to fulfil the somewhat sentimental 
notion of what they call an all-British cable. When you come to think 
about what is, and what is not, an all-British cable. we venture to think 
that our connection with Australia, passing through the Cape of Good 
Hope and then direct to Great Britain, with the single exception of 
touching on one small island belonging to Portugal, is, to all iatents 
and purposes, as much an all-British route as the route which has 
been promoted by Government between Canada and Australia 
via the Pacific (Hear, hear). Of courte, when this cable is opened, 
competition with our system for traffic between Avstralia and Europe 
will at once begin. Naturally, we are not pleased to have that 
competition, and J do not honestly think that Australia will gain any- 
thing by it. Still, we do not look upon the competition with 
any violent amount of alarm, for we feel pretty certain that we can offer 
to the public far greater facilities, and, undoubtedly, much greater 
certainty in the transmission of their messages, when we contemplate our 
vast network of cables and the various routes we possess, compared with 
the fact that the Pacific Cable Board bas only one single line, which 
has been laid with an unbroken stretch from point to point of a length 
which, at present, has been almost without any parallel. At the 
same time, however, we cannot help noticing tbat almost for the first 
time the British and Colonial Governments have taken what is, from my 
own point of view, a regrettable step in entering into competition with а 
private enterprise (Hear, hear). In our case, it is competition with a com- 
pany to which, I think, everybody must admit, the credit is due of 
connecting Great Britain with her colonies and dependencies and centres 
of trade. We ask now from all these various Governments “ fair 
play and no favour,’ and we ask this, not least of all, from his 
Majesty's Government at home, the traditions of which have been up 
to this time free trade and the encouragement and support of private 
effort, providing it be combined with efficiency ; and, on the sub- 
ject of efficiency, I think we may say that this Company can compare 
favourably with any company in the world that has transacted public 
buriness (cheers). That is all one can say about the Pacific cable at present. 
Time will show what the reault is, and all І will now do is to repeat that 
we do not look upon the competition with any.serious amount of alarm 
(cheers). The postponed meeting in London of the International Tele- 
graph Conference has been definitely fixed to take place on May 26 next 
year, when all matters connected with ths well-being and inter-communi- 
cation of cables will be, of course, dealt with in an exhaustive 
manner, with the advantage of the advice of people [from every part 
of tne globe. I have nothing new to say about wireless tele- 
graphy. All I have had to say at other public meetings remains 
in force exactly t» the extent I indicated. We look upon what 
is being done with interest, and we think that, to a certain extent, it will 
be useful to us. We do not look upon wireless telegraphy as a serious 
competitor to cable enterprise. I have nothing more to say upon the 
report, but if any shareholder has any question to ask I shall be very 
pleased to answer him. I will now conclude by proposing— 


“ That the report and accounts of the Directors, now submitted, be received 
and adopted." 


The MARQUIS OF TWEEDDALE seconded the resolution, which was 
at once to without discussion. 

The CHAIRMAN : That closes the business of the meeting. 

Mr. JOHN NEWTON moved a vote of thanks to the Directors for their 
work during the six months, and remarked that the Chairman had given them 
encouragement for the future. He was sure that the shareholders, not- 
withstanding the troubles ahead, felt perfect confidence in the Board being 
&ble to cope with tbem as they bad coped with more formidable difficulties 
in the past. When it was borne in mind for a moment what an unbroken 
stretch the new Pacific cable bad (3,500 miles, roundly), they would see 
the risk there was of a single line breaking down, and in case of such 
a breakdown the result must be to swell the traffic of the existing 
lines. Perhaps, if the Pacific cable were to break down, they would 
be more disposed than now to enter into some sort of arrangement 
with this Company, and in that case they would be able to get back to 
higher rates. He was glad to hear what the Chairman had said as to its not. 
being а question of rates which governed the amount of traffic, but that 
it was & question of the amount of business coming forward. People did 
not consider for a moment the cost of a telegram when it relited to large 
commercial undertakings. While he did not think they had, as a com- 
pany, very much reason for alarm on account of the competition, he 
certainly thought they had a right vo say that it was not quite fair for the 
British Government to enter into competition with them. The great 
services which had been rendered by this and other companies in the past 
could never be measured by £ в. d., and they should not have had this 
competition bruught aginst them in the way that it had been (cheers). 

Mr. ORME seconded the proposal, and said there could be no doubt in 
any one's mind that the service which this Company could render must 
be far more efficient than could be rendered by the single-line Pacific cable, 
having regard to the fact that it had an unbroken stretch of 5,520 miles from 
one point to another. In order to obviate that drawback, the cable would 
have to touch the Sandwich Islands, which was foreign territory, and ite 
prom ters might yet find themselves obliged to do во. 

The proposal was then agreed to unanimoualy. 

The Chairman having returned thanks the proceediuga terminated. 


West India and Panama Telegraph Co. (Ltd.). 


The fifty-first ordinary general meeting of this Company was held on 
Wednesday. Mr. W. B. Kinasrorp presided, 

The MANAGER AND SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting, the minutes of the last general meeting and report of 
the auditore. The Directors’ report and the statement of accounts were 
taken as read. 

Tbe CHAIRMAN referred to the resignation of the chairmanship of 
Мг. W. Andrews owing to continued ill-health, Mr. Andrews would 
remain а director of the Company. Continuing, Mr. Kingsford said: 
With regard to the accounts for the half-year. I think they contain 
nothing which calls for any very special comment. The receipts show a 
small decrease of 5176, being £28,970, as against £29,145 for the corre- 
sponding period. On the other hand, the expenses show a slight increase, 
being 222.599 as compared with £21,277. There have been slight decreases 
in the London office and in the maintenance of landlines, and also in the 
depreciation account of the Grappler,” which, it will be remembered, was 
lost last May, but against these decreases there is а sum of £500 which 
shareholders voted at the last meeting to the “Grappler” relief fund. Then 
there is a loss of £197, which was our banking and cash balance at Martinique, 
and £224 has been spent in the hire of віоорв to cover the iaterrupted 
sections, and there are other small items, making a total increase of 
£1,122. The final results work out thus. The receipts £28,970, the 
expenses £22,599, showing & profit of £6,571. "This, added to the balance 
of £4,079 brought forward from the last account, and iaterest on invest- 
ments of £2,516, make an available total of £13,166, out of which the 
Directors recommend the payment of 6s. on account of arrears of dividend 
on the first preference shares, absorbing £10,569, and leaving a balance of 
£2,797 to be carried forward. 

When last I had the pleasure of addressing you I had to refer to the 
loss of the “Grappler.” She was fully insured and the underwriters 
paid up at once, and there is a resulting small surplus of £1,400. 
The loss of the “Grappler,” as a matter of course, released her depreciation 
account, which had at the time а credit balance of £3,427. This, you will 
have noticed, has been transferred to general reserve. With regard to the 
action taken by the Cuba Submarine Co., the provision which we made prac- 
tically covered what the Courts held was due to the Cuba Company, the 
difference between the amount we had to pay and the amount which we had 
set aside being only £5,175. This has been taken from the general 
reserve account, and utilised in the final settlement of all matters in dis- 
pute between the two companies. Gentlemen, having due regard to 
disasters abroad and litigation at home, I venture to think that the accounts 
for the half-year may be fairly considered to be not unsatisfactory. 

To supply the place of tho Grappler,” we have contracted with Messrs, 
Napier and Miller of Glasgow to build us а new ship, to be delivered in the 
Thames not laver than May 51. It will be of somewhat larger tonnage 
than the “Grappler.” Meanwhile we had to provide another ship 
by way of stop-gap We made many enquiries and entered into 
some fruitless negotiations, and at last we decided to charter the 
“Newington.” She had recently been engaged in cable repairing 
operations in the West Indian watere and was then on her way 
home from Cuba. She had on board her cable machinery and 
cable tanks, and those we arranged to hire. She was bare of 
everything else. Accordingly, to prepare her for sea, she had to 
be completely fitted out with stores and other equipments of 
various sorts. А large amount of cable for repairing purposes 
had to be procured and stowed in the tanks, and а good cable 
staff had also to be engaged. All this was no light and easy business to be 
carried through efficiently in a short space of time. At the request of the 
Board, Mr. Brown took the heavy task upon his shoulders, and, acting 
throughout with Mr. Holmes, he set to work with such goodwill, as һе 
does in everything which he undertakes, and with such good success, that 
the Newington had her stores and equipment on board and 83 miles of 
new cable, and a thoroughly efficient technical staff, and was ready for sea 
and under way on June 14, barely five weeks after we received tidings of 
the loss of the " Grappler.” Since the “ Newington” reached the 
West Indies she has repaired for us the Barbados duplicate cable and the 
origiaal Grenada-Trinidad cable, both of them excellent opera:ions 
and of great service to us, but as such work, fortunately, could 
be done in comparatively shallow water, it caused no exceptional 
delay or difficulty. The tug-of-war began with the St. Lucia- 
Grenada cable. The “Newington” lifted that cable in 1,700 fathoms, 
nearly 2 miles of water, and she buoyed the St. Lucia end of it, but, 
unluckily, rough weather and the great depth of water, and the breaking 
of a pinion wheel, prevented her at that time from finishing the work, 
and it was not until later that that section was repaired and through com- 
munication restored. The “ Newington,” when engaged in this operation, 
picked up a piece of cable which had been down about four years, that was 
twisted and crushed and mangled in a most serious fashion by volcanic 
action. When the new pinion wheel had been cast, and the ship was 
again ready for sea, we thought it best for her to set to work 
next upon the St. Lucia-St. Vincent cable, where the water is some- 
what less deep. After several unsuccessful efforts, she lifted that 
cable in 1,500 fathoms, and buoyed the St. Lucia end of it, and 
laid in 31 knots of the new cable, aud repaired the section on Sep- 
tember 16, thus restoring communication to all stations, except, of 
couree, Martinique. Most unfortunately, within 48 hours that section 
was again interrupted off the coast of St. Vincent, and not far from the 
Soufrière, manifestly, therefore, through some volcanic disturbance. As 
the ship was on the spot the officials on board communicated with us, and 
then decided to make an attempt to repair that section again. They set 
to work, but in the midst of their operations, without a moment's warning, 
there was a most violent eruption of the Soufrière at St. Vincent, and 
it seems clear that the “Newington” barely escaped suffering the same fate 
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as the Grappler.” Like the Roddam,” she sought and found safety in a 
precipitate flight, putting on all steam and forging full speed ahead. Mr. 
Morrell, our superintendent in the West Indies, was on board at the time, 
and has written home a graphic description of the incident. Mr. Morrell 
adds to his account: “ It would be absolute folly to attempt completing 
the St. Vincent-St. Lucia repair at present.” Accordingly, we have 
suspended operations upon that section, though I may say we must 
endeavour to possess our souls in patience, and leave that section in repair 
until the return of a state of things less disturbing and perilous. Before 
concluding, I am pleased to be able to announce that, out of the St. Vincent 
Relief Fund, opened at the Maneion House, the late Lord Mayor (Sir Joseph 
Dimedale) awarded to the families of those who perished in the “ Grappler,” 
or at our station in Martinque, the very munificent grant of £2,400. I 
now more the adoption of the report and accounts. 

Mr. HENRY HOLMES seconded the resolution. 

Mr. W. H. BIRKS said the shareholders would fully recognise the valu- 
able services rendered to the Company by their late chairman, Mr. Andrews, 
and would wish him a speedy return to health. He was sure, also, they 
would recognise the valuable services of Mr. H. Holmes and Mr. R. T. 
Brown ; while for the Company’s staff in the West Indies, who, under such 
adverse circumstances, bad carried out their duties so well, they must all 
feel admiration. That brought him to a consideration of the Company's 
future, and he could not help thinking that, now the litigation with the 
Cuba Submarine Co. had terminated, it would be desirable if steps could 
be taken to bring about а conference between the West India and Panama 
Company, the Cuba Company, and the Direct West India Company, to 
see whether something could not be done for the general benefit of share- 
holders in West Indian cable enterprises. 

Mr. A. Н. BAKER endorsed the remarks ‘of Mr. Birks and thought it 
would be wiee for the various companies to get into touch with one another 
in order that they might have alternative routes to the various islands 
should their respective cables be affected by volcanic disturbances. 


The CHAIRMAN said the suggestion made by Mr. Birks, supported by. 


Mr. Baker, as to a conference between the various companies working in 
the West Indies should bave the consideration of the Board. He could 
not, of course, say more than that at present. 

The resolution was then carried unanimously. 

A cordial vote of thanks to the Chairman and Directors terminated the 
proceedings. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 

BRIDGWATER AND DISTRICT ELEOTRIC SUPPLY AND TRACTION CO. 
(LTD.)—Reg. Nov. 15, capital £15,000 in £1 shares, to carry on in Bridg- 
water and district the business of an electricity supply and tramway 
company, and of electrical engineers, electricians, &c. The subscribers are 
А. Peace, J.P., J. Н. Waddon, J.P., Н. J. Van Trump, W. Potter, J.P., 
W. T. Pressland (electrical engineer) E. E. Smith and A. J. Fippard 
(electrical engineer). 

BRITISH GERMAIN MOTOR OAR CO. (LTD.)—Reg. Nov. 4, capital 
£21,000 in £1 shares (20,000 pref. and 1,000 def.), to import, export, manu- 
facture and deal iu electrical, oil and gas motors, &c., and to carry on the 
business of electricians, engineers, &c. R- g. office: Hanover-court, London, W. 


ELECTRICAL TREATMENT ASSOCIATION (LTD.)— Reg. Nov. 8, capital 
£2,000 in £1 shares, to acquire goodwill of a system for treating diceases 
by electricity, to adopt an agreement with W. N. Brough, E. E. Bartlett 
and С. W. Сох, and to carry on the business of manufacturers of and 
dealers in electrical appliances for medical and other purposes, &с. W. N. 
Brough is permanent managing director. Reg. office: 4, Harrington-street, 
Liverpool. 

HINDHEAD AND DISTRICT ELECTRIC LIGHT CO. (LTD.)—Reg. Nov. 7, 
capital £15,000 in £1 shares, to acquire business carried on by Mr. J. 
Grover and undertaking authorissd by Hindhead and District Electric 
Lighting Order (1902), and to carry on business of suppliers of electricity, 
electricians, electrical and general engineers, &c. The first directors are 
J. Grover (chairman and permanent director), A. Grover and F. Meen. 


INLAND WATERWAYS (LTD.)—Reg. Nov. 3, capital £15,025 in 15,0C0 
ordinary shares of £1 each and 500 adventurers’ shares of 1s. each, to con- 
struct, lease or acquire canals, rivers, wbarves, shipe, works, land, &c., in 
England, to equip and work canals by electric or other power, &c. Reg. 
office: 23, Queen Victoria-street, London, Е.С. 

LLANGOLLEN AND DISTRICT ELECTRIC LIGHT AND POWER CO. 
(LTD.)—Reg. Nov. 1], capital £6,000 in £1 shares, to contract with Llan- 
gollen Council for the execution and maintenance of works for supplying 
electricity under the Council's electric light provisional order, to exercise 
all powers conferred by such order, and to carry on the general business of 
an electric light and power company. Tne subscribers are E. B. Smith, 
С.Е, A. Bremner, electrical engineer, G. Williams, E. Foulke-Jones, J. S. 
Shaw, E. M. Parry and R. E. Roberte. The first directors are E. B. 
Smitb, A. Bremner, E. M. Parry and E. Foulke-Jones. Reg. office : Bridge- 
street, Llangollen. 

MIDGLEY'S ELECTRO-THERAPEUTICAL CO. (LTD.)—Reg. Nov. 15, 
capital £1,000 in £1 shares, to acquire benefit of agreement for lease of an 
installation of W. S. Thomson’s electrical ozone and light treatment, to 
provide and conduct rooms and facilities for the therapeutic use of elec- 
tricity, light and heat, or other remedies for diseaser, to deal in electrical, 
surgical, scientific, and other apparatus and materials, &c. 

SILENT MOTOR CAE SYNDICATE (LTD.) —Reg. Nov. 11, capital £3,000 
in £1 shares, to adopt an agreement with Gearings (Ltd.), F. W. Dunlap, 
M. Crawford and H. Brooks, and to on business of engineers, elec- 
tricians, engine builders, &c. The first directors are F. W. Dunlap, C. G. 


Haschke and R. G. Sidford. Reg. office: 5, Warwick-court, Holborn, 
London, W.C. 


UNIVERSAL TUBE CO. (LTD.)—Reg. Nov. 12, capital £50,000 in £1 
shares (25,000 preference), to adopt an agreement with A. W. Byron to 
carry on the business of mechanical engineers, tube and boiler makers, 
motor car and carriage builders, electrical engineers, &c. The first directors 
are G. H. Blunt, A. W. Byron and the Hon. J. Tudhope. 


WEBSTERS LIMITED.—Reg. Nov. 14, capital £2,00C in £1 shares, to 
take over business of electrical and general engineers, dynamo and motor 
makers, &c., carried on by W. M. Storr at John's-lane, Dudley Port, Staffa. 
as Webster, Michelson & Co. 


WHITCHURCH AND PANGBOURNE ELECTRIC SUPPLY CO. (LTD.)— 
Reg. Nov. 12, capital £10,000 їп 25 shares, to acquire from Е. J. Ferguson 
and others а lease of Whitchurch Mill, with water power, and to carry on 
at Whitcburch and Pangbourne the business of an electric supply company. 
The first directors are F. J. Ferguson, А. T. Cooper and P. О. Payne. Reg. 
office: 13, Blagrave-street, Reading. 

STATUTORY RETURNS. 
HALIFAX AND BERMUDAS CABLE OO. (LTD.)—The return to Sept. 50 


gives the capital as £50,000 in 10,000 shares of £5 each, all of which have 
been taken up. £50,000 considered as paid. Mortgages and charges, £70,000. 


JANDUS АБС LAMP AND ELECTRIC CO. (LTD.)—The return to July 30 
gives the capital as £30,000 in 3,000 shares of £10 each, of which 2,041 
have been taken up. £5 per share has been called up on 1,195 and £10 on 
250 shares, and £8,475 has been received. 596 shares considered as fully 
paid. Mortgages and charges, £8,000. | 

LANCASHIRE ELECTRICAL ENGINEERING СО. (LTD.) - According to 
the return to May 6 (filed Sept. 20) the capital is £5,000 in £1 shares, 1,885 
of which have been taken up and £1,883 considered as paid. No mortgages 
or charges. ; 

MATHER AND PLATT (LTD.)—The return to Sept. 5 gives capital as 
&775,0С0 in 37,500 preference and 40,000 ordinary shares of £10 each, of 
which 32,505 preference and 40,000 ordinary have been taken up. £10 per 
share has been called up on 21,705 preference and 2,500 ordinary shares, 
and £242,050 has been received. £483,000 considered as paid on 10,800 
preference and 37,500 ordinary. No mortgages or charges. 


ERNEST SCOTT AND MOUNTAIN (LTD.)—In return to Oct. 13, the 
capital is given as £100,000 in £10 shares, 9,779 of which have been taken 
up. £10 has been called up on 7,519 shares and £75,530 has been received, 
leaving £260 in arrears. £4. 10s. has been paid оп one forfeited share. 
£22,000 is considered as paid on 2,200 ehares. Mortgages and charges, 
£20,600. | 

VAUGHAN & 80N (LTD.)—' The return to Oct. 11 has been filed. The 
capital is £50,000 in 20,000 preference and 50,000 ordinary shares of £1 
each, of which 5,595 preference and 19,049 ordinary bave been taken up. 
El per share has been called up. £22,644 has been received. Mortgages 
and charges, £5,082. 14s. 1d. 


LIENS, &c., REGISTERED AND DISCHARGED. 
BRITISH ELECTROMOBILE CO. (LTD).—Memorandum of satisfaction in 
ee of mortgage debentures dated Jan. 6, 1902, securing £5,000, has been 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.).—Lien reg. 
Nov. 12, for £500 debs., part of £100,000 ; amount previously iesued, 
£94,400 ; charged on certain property in City of Cork. 

DUBLIN UNITED TRAMWAYS CO., 1896 /LTD.).— Lien reg. Nov. 6, for 
£500,000 debs. ; charged on certain property at Ringsend-road, Dublin. 

ELECTRICAL LIGHTING BOARDS (LTD.)—Issue on Oct. 51 of £200 
debentures, part of series created March 10, 1902, to secure £20,000. 
Charged on ooinpsny's undertaking and property, present and future, 
including uncalled capital. Date of trust deed : March 18, 1992. Trustee : 


Adm. Sir H. Nicholson. Total amount previously issued of same series, 
£19.200. 


INDUSTRIAL ELECTRIC CO. (LTD.)— £60 debentures, created 23rd and 
dated Oct. 24, 1902, charged on entire property, present and future, have 
been registered. No trust deed. Holders: J. Leith and C. J. Holmes. 

C. AND A. MUSKER, 1901 (LTD.)— Issue on Nov. 5 of £1,000 debentures, 
part of series created July 5, 1901, to secure £50,000. Charged on company's 
entire undertaking and.property, present and future, including uncalled 
capital. Date of trust deed: July 8, 1901. Trustees: Law Guarantee and 
Trust Society. Total amount previously issued of same series, £31,500. 

RENEWABLE ELECTRIC LAMP CO. (LTD.) — Issue on Nov. 4 of £3,800 
debentures, part of series created Aug. 12, 1902, to secure £5,000, charged 
on company's entire undertaking and property, present and future. including 
uncalled capital No trust deed. No previous issue of same series. 

SOUTH AFRICAN LIGHTING ASSOCIATION (LTD.) — Iesue on Oct. 29 of 
£1,000 new debentures, and on Nov. 5 of £920 renewals of debentures, 
part of series created Aug. 12, 1890, to secure £20,000. Charged on com- 
pany's undertaking. Notrustees. Totalamount previously issued £19,000. 

W. R. SYKES INTERLOCKING SIGNAL CO. (LTD.)—Mortgage or charge, 
dated Nov. 6. 1902, to secure £3,000, and further advances up to £6,000, 
has been registered. Property charged: £16,200 unpaid capital and all 
future uncalled capital. Holders: London and County Bank td.) 

WELSH ELECTRIC TRACTION CO. (LTD.) Floating charge on company's 
entire undertaking, including uncalled and unpaid capital (subject to prior 
charge for £12,000), dated Oct. 31, 1902, to secure £338. 16s. 3d., has 
been registered. Holder: J. C. Howe. 

WOKING ELECTRIC SUPPLY OO. (LTD.)—Issue on Oct. 20 of debenture 
for £50, part of series created Nov. 2, 1899, to secure £25,000, charged on 
company's entire undertaking, [present and future, including uncalled 
capital. No trustees. Total amount previously issued of same series, £18,700. 
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CITY NOTES. 


азак жк 


MEMORANDA.— Bank rate d per cent. (since Oct, 2. 1902). Price of silver 
228d. per oz. (Nov. 20). Consols (28 per cent.) 9213 —921$ for money, 
921—93 for account; 24 per cent. 951—932 (Nov. 20).  Coasols Pay 
Day, Dec. 1; Stocks and Shares Continuation Days. Nov. 25 and Dec. 9; 
Ticket Days, Nov. 26 and Dec. 10; Pay Days, Nov. 27 and Dec. 11; 
Mining Share Carry-over Days, Nov. 24 and Dec. 8. 


BRITISH ALUMINIUM СО. (LTD.)—At а meeting of debenture holders 
last week a resolution was passed assenting to the modifications of the 
rights of the stockholders, as set out in our last issue. 


BULLERS LIMITED.—The report for the year ended July 51 states that the 
period had been one of continued prosperity, and the plant and machinery 
at each of the works had been increased considerably to meet demand. Large 
orders were on the books, and another prosperous year might safely be 
anticipated. The accounts, after paying directors’ fees and managing 
directora’ salaries, show a profit of £55,588, which, with £377 brought 
forward, made £35,775. Preference interest (£7,500) and a dividend of 
74 per cent. on ordinary sbares (£11,250) had been paid, leaving £15,025. 
The directors propose to pay a further 24 per cent. on the ordinary sharee, 
making 10 per cent. for the year, to place £7,500 to reserve (bringing this to 
£30,000), to pay а bonus of 2 per cent. on the ordinary shares, and to 
carry forward £775. 


CENTRAL ELECTRIC SUPPPLY CO. (LTD.)—The 4 per cent. guaranteed 
debenture stock transfer booke are closed from Nov. 17 to Nov. 30 inclusive, 
preparatory to the payment of interest due Dec. 1. 


CHATHAM, ROCHESTER AND DISTRICT ELECTRIC LIGHTING со. 
(LTD.)—The Kent Electric Power Syndicate have acquired this company's 
undertaking at £62,791, which includes goodwill and provisional order, 
generating plant, mains and cables. The Gillingham electricity works, a 
subsidiary undertaking connected with the Chatham and Rochester Com- 
pany, was recently sold to the Gillingham Council for £27,659. 


CLEVELAND TRUST (LTD).—At the meeting last week the chairman 
(Ald. C. A. Head) said their liabilities had been increased during the year 
by nearly £15,000, owing to the Saltburn electric light undertaking. This 
was now being worked at a profit, and with the applications in hand a con- 
tinuance of its prosperity was expeeted. Steps were, however, being taken 
to sell the works to а company. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)—The report of directors 
for 1901 states that the rent of 1,100,000 pesetas receivable under lease of 
company's undertaking in Madrid to Cia. General Madrileña de Electricidad 
has been regularly paid, and the Мадгіећа Co. had paid a dividend to 
their own shareholders of 11 per cent. per annum for 1901. The rate of 
exchange has again been unsatisfactory, the average for 1901 having been 
54 80 pesetas to the £1 against 52.55 for 1900. The revenue remitted to 
London has produced £351,629. Os. 10d., so that, after paying debenture 
interest and charges (£17,410. 2s. 2d.), there is a surplus of £14,220. 13s. 8d., 
and after writing off balance debit of £2,707. 9s. 2d. of profit and loss, 
£11,513. 4a. 6d. is available. The directors propose to apply £2,750. 9s. 5d. 
to wri ing down suspense account and to carry forward £8,762. 15x. 1d., or 
sufficient to pay full preference dividend of 5 per cent. for 1901. The 
aanction of the Court to thereduction of capital voted at extraordinary 
general meetings in October and November, 1900, was obtained on Jan. 24, 
1901, and the book value of the assets has been written down accordingly. 
In les? year's report the difference between assets and liabilities was esti- 
mated to be £9,219. 7s. 10d., besides a liability of about 142,000 pesetas 
for the completion of works in progress on Dec. 51, 1900. The differesce 
has been increased by various items to £19,045. 7s. 6d,, which is to be made 
good out of income over a period not exceeding five years. 


ELECTROLYTIC ALKALI CO. (LTD.)—At an adjourned meeting last week 
the poll for the election of а director resulted iu favour of Mr. J. Н. Calvert. 


FAILURE OF AN AMERICAN ELECTRIC TRUST.—It is announced that 
the American Electric Supply Co., with a capital of $7,000,000, and which 
was а combination of works and factories supplying nearly everyth ng 
needed for the complete equipment of electric tramroads (and connected 
through affiliated companies with J. P. Morgan & Co. and Werner, Beit 
& Co.). has been placed in the hands of a receiver. The increase in the 
price of raw materials, which made it impossible to deliver goods on long- 
time contracts at prices for which contracts were taken, is said to be 
responsible for the trust's failure after a brief career. The company was 
incorporated last June under the laws of New Jersey with a capital cf 
$7,000,000, and opened offices at No. 15, Cortlandt-street, New York. The 
concern acquired various traction and lighting as well as manufacturing 
companies, The management of the company was under the directicn of 
Elmer P. Morris, S. M. Young, E. P. Ewing and J. Fountain. , 


FLEETWOOD AND DISTRICT LIGHT AND POWER SYNDICATE (LTD.)— 
The report for the year ended Dec. 51 last states that the number of private 
consumers was 100, and was now 154. The directors have been unable to 
carry out the proposal to rai-e fresh debenture capital. The report of the 
manager (Mr. O. Hanson) states that the equivalent number of 8 c.p. 
lamps connected in July, 1902, was 7,009, and in October, 1902, 8,246. 
During the summer the plant at the generating station had been over- 
hauled and improvements effected. Several new buildings are to be supplied 
during the next few months, including the new board school, post office, 
and other public buildings. Capital expenditure to the amount of £2,572 
was urgently required. The annual meeting of shareholders is to be held 
in London on Monday. 


RICHARD HORNSBY & SONS (LTD.)—At the meeting on Wednesday it 
was decided to declare the 6 per cent. preference dividend for the half- 


year to Sept. 50, and 88. per share on the ordinary shares (making 5 per 
cent. for the year, tax free). £5,000 was placed to reserve and £988. 3s. 7d. 
carried forward. 

ISLE OF MAN TRAMWAYS AND ELECTRIC POWER СО. (LTD.)—Mr. 


Ernest Shenck has now completed the purchase of the tramway to Ramsey 


and Snaefell, and the balance of the purchase price (£201,000) has been 
paid. Of this amount £102,000 will be paid to the debenture-holdera 
within 14 days. 

JAMAICA ELECTRIC LIGHT AND POWER СО. —Тһе directors’ report for 
year ended July 51 shows £1,183 profit, and a dividend of 2s. per share 
bas been dec'ared. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Dec. 5 as a apecial settling-day in the further issue of £250,000 
44 per cent. first mortgage debenture stock of the British Insulated and 
Helsby Cables (Ltd.), and the same has been ordered to be quoted. The 
committee has also been asked to allow 7,500 £10 fully paid 6 per cent. 
cumulative second preference shares of the Bournemouth and Poole Elec- 
tricity Supply Co. ( Ltd ) to be quoted. 


— öJ́ꝛ——— 


ELECTRIO TRAMWAY AND RAILWAY ТВАРРІС RECEIPTS. 


+2 
Week 8 | AGGREGATE. 
= ended g јо Мо. of | Тас. от 
E (a) OK 5 Dec. (a) 
442 „ £ £ 
Aberdeen Corporation. . Nov. 8, 8.6;+ 200 23 | 24,769 + 5,987 
Ayr Corporation e| » 15, 185+ 56 26 9,005 
*Birmingham Tramways.| „ 15 | 5,102 i+ 736, 19 | 96,241 + 5,108 
*Blackburn Corporation.. „ 14 712.+ 32 34 | 28,057 + 5,741 
Blackpool Corporation... ., 15 505'+ 57 35 ! 36,188 + 219 
Blackpool and Fleetwood! , 15 209 + 56 2) ‚ 19,798 - 250 
Bolton Corporation ...... „ 16 | 1,619 | + 357 43 54,152 + 3,985 
BournemouthCorporat'n| „ 12 62,098. ... . a m 
Bradford Corporation. „„ 16 3, 292 +2463 35 111,863 +75049 
Brighton Corporation. „ 16 762, „ 51 38,924 
Brisbane Tramways...... Ол. 1: 2,192'+ 90 14, 32,757 + 6,190 
*Bristol Trams & Carriage Nov.14 4, 500 ＋ 430 25 | 93.371 7 16,120 
Buenos Ayres & Belgrano| Ол. 19 2,770,- 180 16 | 45,950 + 1,560 
Burnley Corporation .. Nov. 15 689 |+ 645 7 | 4,286 + 4,297 
Calcutta Tramways Со...) „, a [4 Ф931 FHS 1G) 20 |R54:,25] +02915 
Cardiff Corporation... [| " 15 1.553 | 58 IE 
Carlisle Tramways Coo. о SEVERE 
Central London Railway| , 15 7,558 + 549 20 131.545 |--10,759 
Chatham & Dist. Lt.Rys.| „„ 13 851! ... ,521 | 11,193 | e 
City & South London Ву.) „ 16 3,429:+ 953, 20 | 59,859 | + 20,212 
Cork Elec. Tramways Co.] „ 15. 420.4 22 845 27,290 + 5,885 
Devonport & Dist. Trams , 7 427|+ 34 444| 19,382 7 1,181 
Doncaster Corporation... eM] oe 22. ЖН МЕС 
Dover Corporation ...... „ 1b, 181) .. | 55 | 7916 - 199 
Dublin & Lucan Railway| „ 16 911+ 6 20| 2,514 + 68 
Dublin Southern Dist.... .. 14 708 |+ 32 120 77878 ＋ 2.255 
Dublin United ............ » 14 3,594 + 238 120 | 77,875 | i 
Dudley—Stourbridge ...| „ 7 775% 177, 44} 33,794 + 4,122 
Dundee Corporation ..| ... ! ... TEE sun rs tubos es 
East Ham Council.. „ 15 | 455|-- 152 21 | 10,876 + 2,160 
Gateshead & Dist. Trams „ 7 855+ 248 444| 55,822 |+ 6,547 
Glasgow Corporation .. „ 15 12,075 7 2,227 25 294, 765 – 11,445 
Gravesend—Northflet | , 7 191, .. , 14; 2,997 sas 
Greenock & Port Glasgow} „ 7 495 + 212 44 22.522 115,078 
Hartlepool Tramways..| „ 7 242:+ 51 443 11,412 ‚+ 1,120 
Hull Corporation ......... „ 15 , 1,712.+ 110 33 | 59,141 |+ 2,635 
Isle of Thanet Co. ......| „ 15 529 + 32 20 | 22,178 |+19,077 
Kidderminster & Dist... ,, 7 107 + 15 444 5612 |+ 48 
Leeds Corporation ...... „ 15 | 4,855 + 976 33 175,160 |-- 29,484 
Liverpool Corporation... 8 9,902 +1,169 45 439,722 !+ 53,544 
Liverpool Overhead Rly.| „ 16 | 1,552 + 161 320 | 31,133 |—- 683 
Manchester Corporation| „„ 15 | 5,150 + 5,116) 74 [239,371 — 
Merth yr... . „ 7 172 - 25 444 8,993 — 1,629 
Middleton .............. e» 7 24 324| 9,727 Vis 
Newcastle-on-Tyne Corp „„ 15 | 5076  .. je " | ыз 
Oldham, Ashton & Hyde. „ 7 514 + 113| 41j| 23,899 + 1,541 
Perth (W. A.) Elec. Trams „ 14 | 1,065 + 165 745 | 47,627 ,+ 7,900 
Poole & Dist............... йс ot 245 + 22 443 11,725 |- 13 
* Portsmouth Corporation „ 15 1,295 + 518) ... - "t 
Potteries .................. „ 7 1,651 + 290! 44)| 66,651 |+ 3,690 
Rothesay .................. S d 45 + 17 114) 1,751 |+ 559 
Salford Corporation. „„ 17 | 2,873 +1,314| 353 | €8,824 ‘es 
*Sheffield Corporation „ 16 | 4,103 + 709 20 | 84,723 |4-14,989 
Southampton Corp.. „ 13 929 4 176 E PR 
Southend Corporation... ... C “ж m Dus 
"Southport Tramways ... „ 7 247 + 121) 444| 11,635 |+ 4,137 
S. Staffordshire Trams... „ 7 727,* 57| 444| 35,989 |- 989 
Sunderland Corporation. „ 16 ! 1,062 - 5| 33 | 39,726 |+ 2,768 
Swansea Trams... „ 7 458 + 40 444 21,281 |+ 1,368 
Taunton Trams. „ 7 54 — 2 444; 2,958 |- 328 
Tynemouth & Dist, =.> „ 7 2114 46 444| 13,447 |+ 1,837 
Weaton-super- Mare ...... » 5 45 .. 2690 5,378 ses 
Wigan Corporation T. svi 2x 
Wolverhampton District „ 7 539'+ 235| 444 9.515 |+ 6.180 


a) These comparisons are with the correspondi riod last year. 
. ‘ bane electrical. . * Minus 8 days. { Minus? dE. $ Plus 2 days, q Plus 8 да) s. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
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ELECTRICITY SUPPLY. 

Bl’ckh’th а Gnw'ch D'si'ot Sicco. La. Ord. (fub y pd.) 

Do. 43 1s6 Deb. Stock Рту. Certs, (red. & oon.) 
Bournemou 


th and Poole Elec. о. Марр) — 
Do, per Oent. Oumula 8 — 
МЄ. ФЕ аа — 8 эв, ыг? EM 
upp y "eer eee в. 
Do. 7 per Cent. Preference en 
Calcutta Elec. Supply Ord. (1 to 8^, ,000) . xd 
Do. (30,001 to 40,100) xd 


Central Electric Supply Co, 4% Guar, Deb. Stock. 
Charing Cross & Strand Elec, Sup. (1 to 50, 000) 


Do. (50, 001 to 70,000) 
Do. 4 per Cent. Preference 
Do. City Undertaking 44% Cum. Prei. 
Do. 4% Deb. Stock Red.. 
eee Elec.Supply Ord. (Nos.1- 14, 0004920, 501- 50, 980) 
= ара per Oent, Debenture Stock (red. е 
э on Electric Lighting Ord. ..... 89507568665 
8 per Oent. Oumulative Pref. [III IIII JADI 
Do. 8 por Cent. Debenture Stock (red.) — 


Do, 449% 2nd Deb. Stock Certa. (all pd.) .......- 
Oounty of London and Brush Prov. Ordinary . 


Do. Оеп. Oumulative Preference ..... 
Do. Deb. Stock (all pd.) (Cd. secre 
Folkestone city Supply Co. Ordinary 
Do, 44 1st Debentare Stock (red.) . oe 
Hove Electric Lighting Ordinary...... —— 
and nightabr! 3 ‚зө 
Do. 6 Oent. lsi 
Do. 47 Deb, Stock (red.). чети TDeb. Stk. (red.) 
Kenstn. & Kngt .Co.& Notting Hill Oo.(J't. 8t'n. 2 
London Electric Supply Ordinary ....4...4 «6: 
DN : por Oent. ce ro Do ben tures LEIS I IJ 
per Gent. Ist r * 
Metropolitan ес E (1 to 880000 S 
E per Cent. Deb. Stock First Mo 
Notting m FE ЖР Deb. Stock ка ) oo 
ectric nary set bree аз-аз 000 
Do. 4 per Cent. Ist Mort. Debs. .................. 
Oxford Electric Ordinary срезден нае 0 
Do. 4% Debenture Stock . — 09900» 


Freren 


Rand Electric 

River Plate Elect. Lt. & Traction BY Ist Mor. Dob. . A 
„Royal Electric Oo. of Montreal 43? 1st Mrt. Dba 

Bt. James s and Pall Mall Electric Ordinary — 


Do. 7 per Oent. Proforence .. 0006000 -0 oso 
Do. 3% por 1 De Stock (red. | um 

kets ec e арр ў Ordinary......... 
Do, 4x Debentures "2^ COST EOC Ч 


Routh London Electric Sup рріу Ordinary... — 
Urban Electric Supply Ord. (£4 paid) 
Do. 596 Cum. Pref. (£4 paid) .. LIII 
Westminster V!ontrie 8npp!« Ordinary “ 
Do. 5 per Cent. Cum. Pref. 


TELEGRAPHS. 
* African Direct Telegraph 4% Mort, Deb. (red, ]. 
Do, 


ee өгө 


OF £08 ҮҮ OEE bee Fee ee 


N. Debenta фэн COCR OO OFT OO! 004 Oo. өз, 


eee (098) 00806666 664 OSE DOT Оос (À« OO cee 6. 


Preferred. seater 099991 00001 вове CEOS” OH OO рен ое 


$4999. 094 694 001 094 OO. ев. 


=. 100 воб 066 OOS bee ds 
E sesen erom 06... 


АДА 22660 ӘЖ 099 Oot $6 e» ** 


Ordin 1 
Preference 10 рет Oent. .......... ss 


no 10 per Oent. . ACE 
4$ per Cent. Debentures ..... 

hase United States Oable .................. 

Direct West India Oable 44% Ва. Db. (within Nos. | 

Bastern Ito 1,200) (red.) 
Do, D per Cent. Preference Stock .. З 

"^ Do. 4 per Oant. Mort. Deb. Stock (red.) pe 

— - 


4 — Debonture Stock Sd 
*Esstorn and B. African 4% Mori. Deb., 1909 ...... 
Doba. (red. |... 


Do. t per Oant. 3 Bub. 
Great Northern of Oo € US 
Halifax& Bermuds Oable 44% ist Mort. Deb; (wthnNos. 
Indo-BEuropear................- . [1 to 1,200) (rec. 


London Platino-Brazilian б per Oent. Debs., 1904 .. 
Pacific & European Tel. 47 Guar. Debs. (с> — 
*West African Telegraph Shares . 
West D of America — a ———— sores 
Do, z per Cent. Debentures .... 4 
West India and Panama, SECC FEES S 9494 229490€ совр рове. ... 
Do. брег Oent. Ist Pref. 


"949.9 жебесе тж» 


Do, : per Cent, 2nd Preference .. сеобе een se ess 
* Do. per Oent. Debentures .....-.5 sesser 
Pte dg Taugraph (aie Br zili'n Submarine) өөө 
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NOTES. 


ENS 

Tue Paper read by Mr. Goopricu at the Manchester Section 
of the Institution of Electrical Engineers contains some use- 
ful hints with regard to the management of dust destructors and 
the utilisation of their waste heat for the generation of electrical 
energy. Coming, as it does, from one interested in the manu- 
facture of dust destructors, it may be considered to state the 
case fairly completely for the combination of these useful 
institutions with electricity works, but we are bound to 
say that the arguments put forward are not particularly 
convincing. Machinery for some small-scale manufacture 
which does not require skilled supervision and the plant 
for which does not demand a high degree of cleanliness, 
may be conveniently erected in conjunction with a des- 
tructor works. But it is a far ory from machinery of the 
mortar-mill class to the highly-finished plant required for the 
generation of electricity, and the output from an electricity 
works, which must accurately meet an ever-varying demand, 
cannot possibly be permitted to be dependent on such an 
uncertain power supply as that from a destructor. There 
have been, and may be still, some exceptional instances 
in which the combination of these two widely-different under- 
takings can produce good results, but the general opinion of 
supply station engineers now is that, in the majority of cases, 
the dust destructor and electricity works should preferably 
be kept entirely separate—in fact, as widely apart as possible. 


Tux destruction of the refuse of an ordinary town or urban 
district will, as a rule, furnish but a fraction of the total heat 
required to generate the energy which the town or district 
will need for electric lighting purposes alone, and the general 
experience has been that the gain in cheap fuel or cheap steam 
is counterbalanced very quickly by the trouble of the varying 
pressure of the steam, the cost of repairs, and the nuisance 
arising from fine dust and evil odours. Mr. Ооорвисн risks 
much in recommending that the electrical engineer should 
have the supreme control of & combined eleotricity and 


‘dust destructor works; we believe that there are few electrical 


engineera in charge of such combined works in their fourth or 
fifth year of working who do not regret in their innermost 


hearts that they have any other fuel to deal with than coal. 


— — 

Tue Postmaster-General has now received no less than 
three deputations on -the subject of the proposed transfer of 
the municipal telephone undertaking at Tunbridge Wells to 
the National Telephone Co., and his decision is anxiously 
awaited by all those who have interested themselves in the 
cause of municipal telephony. The question has grown to be 
more than merely a local one, for the result of the skirmish 
at Tunbridge Wells will have its effect on competitive tele- 
phony throughout the kingdom. Briefly, the case may be put 
as follows :—The Tunbridge Wells municipal telephone under- 
taking is in financial difficulties, and the Council desires to 
accept the offer of the National Telephone Co. (with which 
company it has been competing during the last year) to buy 
up its telephone system for £28,000, a sum exceeding by £3,000 
what the system has cost to erect. As a result of the Tun- 
bridge Wells Corporation obtaining a telephone lieence up to the 
year 1925, the National Company’s Tunbridge Wells licence 
is, in accgrdance with the Telegraph Act of 1899, prolonged 
from 1911 to that date, and therefore the result of the transfer 
would be that the company would be left in sole possession, 
with an extended licence. An alternative which has been 
proposed is that the Post Office take over the municipal system, 
but Mr. Austen OnawsERLAm pointed out that the Govern- 
ment could hardly take over a business which is avowedly 
working at а loss, and pay for it a large sum in excess of the 
capital spent upon it. 


THERE is, however, another alternative to which we would 
respectfully call the attention of His Majesty's Postmaster- 
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General. The Post Office might take over the two systems 
at Tunbridge Wells, not at once—for this would be a still 
greater waste of the taxpayers money—but two years 
hence. Although the original licence of the National 
Telephone Co. for the whole United Kingdom does not 
expire until the year 1911, there were certain periods set 
down at which the Government can buy up the under- 
taking compulsorily at a price determined by arbitration. 
The last date at which this can be done is Decem- 
ber 81, 1904, and presumably it is in no way affected by 
any extension of the licence. Thus the Post Office can 
solve the difficulty by giving the requisite six months’ notice 
to purchase the National Telephone Co.’s Tunbridge Wells 
undertaking by arbitration on that date—the intervening 
18 months will be none too long for the preliminary dis- 
cussion before the necessary arrangements can be made for 
the transfer. So far as the municipal exchange is concerned, 
it was certainly stated by the Deputy Mayor that the 
telephone department had not enough funds in hand to 
pay its labourers’ wages this week; but it is to be hoped 
that а small loan will be obtainable to defray current 
expenses, in order that the municipal exchange could 
be kept going in the interim. The taking over of the 
two concerns by the Post Office in 1904 would, there- 
fore, be an equitable means of saving the Tunbridge Wells 
ratepayers from the inconvenience and ехрепєе which other- 
wise threatens to result from the lack of foresight and busi- 
ness acumen of their elected representatives, without there 
being any question of confiscation or State-aided competition 
on the one hand or loss to the Post Office on the other hand. 
Moreover, if this transfer were made, net in Tunbridge Wells 
only, but in every part of the United Kingdom, the country 
might at last have a telephone system as excellent as its 
present telegraph service. 


— Феи 


As will be seen from the report on the conclusion of the 
Chatham inquest in another column of this issue, the facis 
with regard to the fatal tramway accident there are clear and 
free from doubt. On the route is а steep hill, at the top of 
which drivers of cars are instructed to stop and take up a 
more experienced driver as “ pilot.” This the driver of the 
particular car omitted to do, and either through ignorance or 
loss of nerve failed to manipulate his controller and brakes 
properly when he found the car was travelling too fast. The 
accident emphasises once more the extreme necessity of 
employing, on routes with heavy grades, none but thoroughly 
competent drivers, who well understand the controller and 
brake gear and the principles on which it operates. In fact, 
all drivers should be properly drilled and instructed in the use 
of brakes, and, above all, they should be impressed with the 
importance of releasing their hand-brake as soon as it is apparent 
that they have locked the wheels with it. Slipper-brakes may 
be regarded as а valuable auxiliary on steep gradients, but it 
is now generally agreed that, in the case of cars with ordinary 
equipments, the electric brake is the one which should be used 
generally on inclines, the hand-brake serving as a reserve 
merely. Once the wheels of a car are locked, the electric 
brake and reversing handle are both useless. 
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In another column will be found an article on Electric 
Storage Battery Locomotives’ which is worthy the careful 
attention of manufacturers and mine owners. This mode of 
locomotion certainly possesses many advantages over other 
systems where it is required to draw heavy loads at low speeds 
for short distances and for traction in and about mines. 
Several of the objections to secondary batteries in ordinary 
traction work either disappear or resolve themselves into 
positive advantages. For instance, the weight of the battery 
in a motor car is a serious drawback; but, as is pointed out 
in the article, it may even become an important and necessary 
factor in the successful working of one of these locomotives. 
The battery would not, moreover, be subjected to such violent 
vibration, and short charges at frequent intervals would 
present little difficulty. The amount of skilled attention 
demanded could be reduced to a minimum, and the working 
expenses would probably be far less than those required for a 
steam locomotive, while the element of danger in mines which 
is inherent in the trolley system would be greatly decreased, 


if not entirely eliminated. 
: — 


WE print in another column of this issue Мг. NEIL MAskE- 
LYNE’s reply to Mr. Сотнвект Harr's letter of last week on the 
subject of the interception of the wireless telegraphic messages 
sent out from the Poldhu station in Cornwall. Mr. MasxELYNE's 
letter is strongly worded, but his language is none too strong 
in view of Mr. Harv's insinuations. In our leading article 
this week we deal with the subject from the scientific and 
technical standpoint, and point out how it is that effectual 
gyntony in the case of a transmitting station, as large as the 
one at Poldhu, is difficult, if not impossible; and we may add 
that at present it needs neither very elaborate adjustments nor 
extremely delicate apparatus to receive the signals which the 
Marconi Company emit from their mammoth radiator. 

Comparep with the experiments of doubtful utility which 
the Marconi Company is carrying out, and the intelligently 
anticipatory reports which are published concerning them 
from time to time, the quiet and systematic trials which the 
Post Office have been making between Holyhead and Ireland 
are noteworthy. We are unable to give our readers any 
detailed particulars concerning them, but it is an open secret 
in telegraph circles that Hertzian wave messages have been 
passing regularly across the St. George’s Channel during the 
past few weeks, and, moreover, that the Holyhead station is 
among those which have received the Poldhu signals. 


— ————— — 


Merchant Venturers' Technical College. — The annual dis- 
tribution of prizes will be made by the Right Hon. Sir 
William Hart Dyke, Bart., at the Merchant Venturers’ 
Technical College, Bristol, on Friday, December 12th. 

Association of Technical Institutions.—The annual general 
meeting of the Association of Technical Institutions will be 
held on January 6th next in the Goldsmiths’ Hall, London. 
Lord Avebury will be in the chair, and the President-Elect, 
Sir John Wolfe Barry, K.C.B., F.R.S., will deliver an address. 

‘Electronic Theory.”—‘ The Electrician " Printing and 
Publishing Co. announce that а new issue of Dr. J. A. 
Fleming's pamphlet on ** The Electronic Theory" is now ready, 
the demand for the first issue having speedily exhausted the 


supply. 
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Electricity Works at Market Drayton.—On the 24th inst. 
the lighting and power works at Market Drayton were 
declared open, and the town illuminated by electricity for the 
first time. The Market Drayton Electric Light and Power 
Co. (one of the Edmundsons' companies) owns the station 
and works under a licence from the Board of Trade. 


Mains Explosions.—It appears that the Manchester Corpora- 
tion have again had trouble on their mains, several explosions 
and burn-outs having been reported during the past fortnight. 
These, we are informed, were entirely due to faults on the 
mains igniting gas which had leaked into the conduits. In 
Birmingham, also, an explosion occurred on the mains on 
Monday last. | 

The American Institute of Electrical Engineers.— It appears 
that this Institute, like its British cousin, is much in need of 
а permanent home. The Electrical World of New York sug- 
gests that one of the various American eleotrical millionaires 
should seek honour and glory and the eternal gratitude of the 
members by supplying this urgent need. It is thought that the 
various scientific societies may combine and erect one building 
between them, if such а way out of the difficulty is not found. 

The Pacific Cable.—It is announced that the Pacific cable 
will be opened for public traffic on Monday, December 8th, 
from which date messages can be sent from any part of the 
United Kingdom to Australia, New Zealand, Norfolk Island 
or Fiji. The rate is 8s. per word, and messages may be 
handed in at any of the Atlantic cable companies’ offices 
or at any post office in the United Kingdom. Messages will 
be delivered to code addresses, which may be registered at the 
Post Office or with the Atlantic cable companies. In the latter 
ease this registration is free of charge. 


Personal.—At last week’s meeting of the directors of the 
London and North-Western Railway Co., Mr. F. W. Webb's 
resignation was accepted. The directors added to the resolu- 
tion accepting Mr. Webb's resignation a rider placing on record 
the very great appreciation of the directors of the company 
“ of the devoted and exceptional services rendered by Mr. Webb 
to the London and North-Western Railway ever since his 
appointment in 1871." Mr. Webb will pass into retirement 
with the best wishes of all who have come into business rela- 
tions with him. He entered the Crewe works as far back as 
1851 as the pupil of Mr. Francis Trevithick, the first superin- 
tending engineer of the company. In 1859 he was appointed 
chief draughtsman, and became works manager in 1861. In 
1866 he left the London and North. Western Co.’s cervice to 
take up an important position at Bolton, but returned to 
Crewe іп 1871. Mr. Webb was twice mayor of Crewe, and 
has done much to ensure the prosperity of the town, which 
now numjbers а population of over 40,000. 


Cable Interruptions and Repairs :— 


| Date of Interruption. Date of Repair. 
Latakia— Cyprus. June 21, 1899 — 
Dominica Martinique May 9,1902 .. — 
St. Lucia—Martinique ......... May 9, 1902 — 
Guadeloupe—Martinique ...... May 9, 1902 — 
Santa Cruz—Teneriffe ... ..... July 7,1902 ... — 
Puerto Plata—Martinique...... July 10,1902 ... — 
Anjer— Kalianda ................ . Aug. 2,1902 .. — 
Guantanamo— Mole St. Nicholas Aug. 5,1902 ... — 
Cayenne—Pinheiros ........... . Aug. 15, 1902 — 
St. Lucia—St. Vincent = Sept. 19, 1902 — 
Para Sept. 19, 1902 — 
Maranbam Ce ara Sept. 19, 1902 ... Nov. 21, 1902 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Cadiz— Teneriffe .................. Nov. 3,1902 ... — 
Trinidad—Demerara ............ Nov. 3, 1902 — 
Guadaloupe—Dominica ......... Nov. 6,1902 ... — 
Marseilles— Barcelona............ Nov. 8,1902 ... Nov. £3, 1902 
Zanzibar —Mombasa ............ Nov.25,1902 ... — 
Fitoebondo—Bandjermasin ... Nov. 25, 1902 — 


Post Office Underground Telegraph Lines to the North.— 
It may be anticipated that early next year there will be a few 
underground telegraph lines between London and Manchester 
and Liverpool to fall back upon in the event of any breakdown 
in the overhead lines. Ав is well known, the underground 
line from London to Birmingham has been complete for some 
time, and this is now being extended to Stafford by means of 
temporary cables in iron pipes. From Stafford to Warrington 
pipes are being laid as fast as they can be delivered from the 


contractors, апа temporary cable will also be drawn into these 
in the first instance, the funds at the disposal of the Post 
Office not permitting of heavy permanent underground cable 
similar to the Birmingham one being laid at present. Under- 
ground lines from Warrington to Liverpool and from Warrington 
to Manchester are already in existence, and thus the connec- 
tion will be completed. 

A Magnetic Brake for Hoisting Motors.—The Engineering 
News of New York contains an illustrated article on the Wee- 
hawken inclined railway, on which the cars are hauled up 
the incline by means of wire cables. The cable drums are 
electrically operated and the motor shaft is fitted with a 
magnetic brake. А brake wheel is mounted on the shaft 
just outside the driving pinion, and а band brake of steel, 
lined with hard fibre, surrounds it, Normally, the band is 
kept tight on the wheel by means of a spiral spring, but when 
current flows through the armature of the hoisting motor it 
energises the coils of а magnet situated above the brake 
spring and releases the brake band. The magnet has 
two sets of windings, one coil being in series and the 
other in parallel, with the armature of the motor. The 
latter winding is insufficient to release the brake, but will hold 
it off when once released. By this arrangement the brake is 
kept off until the motor is finally Stopped, but the release will 
not act if the current should be turned on while the armature 
is out of order, so that the motor would not work. In this 
way an accident is avoided which might result from a loaded 
car starting down by gravity before the motor operates. The 
levers of the brake are arranged so that а long hand lever may 
be applied to release the brake, and slowly let the loaded car 
to the bottom in case the cars should be stalled on the incline. 


Bradford Corporation Electricity Works.—On Friday last, 
the 14th inst., the first large 2,000 n.r. engine and generator 
installed at the new Corporation electricity station of the 
Bradford Corporation in Valley-road was put on to the circuit 
for the supply of the electric tramways. For the first few 
days the load on the engine was kept comparatively light in 
order to make sure that the working was satisfactory. On 
Monday, the 17th inst., fall load was put on the engine for 
the first time, and the full tramway service was resumed, and 
has been maintained since. The engine has been running for 
six hours each day since this date, and has proved itself to be 
thoroughly reliable and satisfactory. Tne contractors for the 
engine were Messrs. Cole, Marchent and Morley, and the 
dynamo was built by the British Westinghouse Electric aud 
Mfg. Co. Owing to the very short time at their disposal the 
work has had to be pushed on with the utmos: dispatch, but 
it is highly satisfactory to find that in spite of this, not the 
slightest hitch has occurred in starting the set and getting it 
on to the load. Only in the spring of this year was it possible 
to commence building operations on the new station in earnest, 
and in the nine months that have elapsed the large engine 
house and boiler house have been completed, and 4,000 н.р. of 
plant, comprising boilers, economisers, engines and dynamos, 
with the numerous accessories that go to make up an electric 
lighting station, have been installed. 


Obituary.— We regret to announce the death on Saturday 
the 22nd inst., at the Royal Mint, of Sir Wm. Chandler 
Roberts-Austen, K.C.B. In 1861, Mr. Roberts—as he then 
was—entered the Royal School of Mines, with the intention 
of following the profession of a mining engineer. Owing, 
however, to the state of his health it was considered advisable 
to abandon this course, and after obtaining the associateship 
of the school, he joined the late Prof. Graham, then master 
of the Mint, whom he succeeded as assayer to the Mint in 
1869. He was appointed Queen’s Assay Master 13 years 
later, and soon after obtained a Royal licence to take the 
name of Austen. In 1880, when the Chair of Metallurgy at 
the Royal School of Mines was vacated by the late Dr. Perey, 
Prof. Roberts-Austen wes permitted to accept it in addition to 
his duties at the Mint. He was one of the original pro- 
moters of the Physical Society of London, of which he eventu- 
ally became a secretary and vice-president. As vice-president 
of the International Congress of Mines and Metallurgy he 
received the Cross of Chevalier of the Legion of Honour, and 
in 1890 was made а С.В. - Prof. Roberts-Austen lately carried 
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on an exhaustive investigation in order to trace the relation 
between the periodic law of Newlands and Mendeleéff, and the 
action of traces of metal or metalloids on the mass of metal 
in which they may be hidden. Не delivered the Bakerian 
Lecture of the Royal Society in 1896, and was one of the two 
hon. secretaries of the British Ássociation. He was a D.C.L. 
of the University of Durham, and was promoted to K.C.B. 
by Queen Victoria in 1899. He was also past-president of 
the Iron and Steel Institute, aud vice president of the 
Congrés International de Physics at Paris 1900, and vice- 
president at Paris of the Congrès International des Mines et 
de la Metallargie. The death of Sir Wm. Roberts-Austen at 
the early age of 59 will be deeply deplored by his numerous 
friendg and colleagues at the Physical Society, of which he 
was an active member. | 


А New System of Electrical Train Lighting.—The Railway 
and Engineering Review cf Chicago describes the Gullott” 
system for lighting trains by electricity, which has been experi- 
mented with successfully on a small scale on an important 
railway and is now to be applied to an express train. Instead 
of taking power from the car axle, it is furnished by а rotary 
fan which is located close to the boiler head and presents a 
moving and cutting surface to the air pressure, causing the 
air to travel to the outer end of the fan blades until discharged. 
No air pressure is massed on the flat surface of the boiler head, 
but the curved surfaces of the fan blades utilise the travelling 
air and thereby generate power. The fan revolves swiftly, 
and, it is contended, does not add to the resistance of the 
air nor retard the speed of train. The ordinary pressure of 
the train moves it sufficiently to generate the electrical energy 
required to light a train and leave a large surplus for ventilat- 
ing fans and other purposes. The dynamo is directly con- 
nected to the fan by a special device, and a storage battery is 
situated on the tender or underneath each car. Automatic 
cutouts govern the flow of current from dynamo to battery. 
Recent tests on a train running 45 miles per hour resulted in 
the development of 4:5kw., which is sufficient to charge the 
storage battery so that it will illuminate a train of five cars 
seven hours per night and leave the battery with nearly its 
maximum charge, due to the continuous operation of the 
fan. On high-speed trains greater power and efficiency are 
obtainable. 


Curves showing the Available Capacity of a Lead Accu- 
mulator.—In a Paper read by Ernest Lunn, before the Asso- 
ciation of Edison Illuminating Companies, and abstracted in 
the Electrical Review of New York, the question of capacity 
curves of lead accumulators is fully dealt with. It is often 
necessary in operating central station storage batteries to tell 
on ehort notice how long a certain rate of discharge can be 
carried on the battery. If the battery be fully charged, this 
information can be quite readily had by consulting a curve 
with ordinates arranged as rates of discharge in amperes, and 
absciss as times in hours. The theory upon which the curve 
is based is that the available capacity of a lead accumulator 
increases as the rate of discharge decreases. Assume that the 


capacity of a battery at the one-hour rate is 5,000 ampere-hours, - 


for the three-hour rate 7,500 hours, and for the eight-hour rate 
10,000 hours. Thecurve has the appearance of an equilateral 
hyperbola, but it is not, for the product of the two dimensions 
for any point is not constant, as it should be in hyperbolas of 
this form. By referring to such a curve it cau readily be told 
how long any given rate can be maintained on the battery, 
provided it has not been previously discharged. In order to 
effect a simple calculation for a battery which has been par- 
tially discharged a set of curves is superposed on the capacity 
curve. These secondary curves are completed in the same 
manner to the capacity curve, the co-ordinates of the points 
making up the curves representing the same functions. These 
curves are, however, equilateral hyperbolas, the product for 
the two dimensions on any curve being constant, and it is this 
that makes the combination of value. By making use of the 
secondary curves, any discharge which may have been taken 
out can be readily reduced to the rate at which it is desired 
to discharge. Ав an example, suppose 5,000 ampere-hours 
have been discharged from the battery, and it is desired to 
know how long a certain discharge—say, 4,000 amperes—can 


be sustained. The 5,000-ampere discharge curve is followed 
until it intersects the 4,000-ampere rate line. The distance 
between this point of intersection and the point where the 
4,000-ampere rate line cuts the capacity curve is the length of 
time that 4,000 amperes can be carried, which will be found 
to be 15 minutes. With the battery in the same condition, 
2,500 amperes can be carried for one hour, as shown by the 
distance between the points of intersection of the 2,500-ampere 
rate line with the 5,000-ampere discharge curve and capacity 
curve. Itis not customary to work a battery near enough to 
its limit to.make it necessary to consult such curves. It is, 
however, valuable in emergency cases to know how long a 
certain rate can be carried. 


Surface-contact Systems.—An abstract of a Paper on the 
above subject by Mr. G. Paul of Nuremberg appeared in last 
week's Engineering. The author says that owing to sucha 
large number of surface-contact systems having recently been 
recommended for adoption, it behoves one to ascertain whether 
they are all suitable for electric traction. Several of the 
syatems have been satisfactory in some towns and not in 
others. The Diatto system, for instance, has given good 
results in Lyons and Tours, but in Paris, where the condition 
of the streetsis substantially less favourable, it has been the cause 
of numerous accidents, all of which can be traced to the fact that 
the studs remain alive for a time after the cars have passed over 
them. In order to “ kill " the stud the apparatus should remain 
clean, as otherwise an arc is easily produced in the stud-box, 
this becoming a source of danger when safety devices are not 
provided, or fail to meet the case. As а means of safety with 
the Dolter system of surface contact [see last week's Elec- 
trician] both ends of the car are fitted with an earthed skate, 
which strikes on each stud, short-circuiting it if it has 
remained alive, the short-circuit causing the fuse in the contact 
box to melt. On consideration, however, the author says, it - 
is easy to see that such a contrivance interferes with the proper 
working of the system, and tends to reduce rather than to 
increase its safety. The fuse will be liable to blow when 
starting the cars or on heavy gradients; but, on the other 
hand, repeated trials have proved that fuses 10mm. by 
lmm. (0:89in. by 0-089in.) in section, sized for a fusing 
current of 60 amperes and a load current of 30 amperes, 
have not been blown when the short-circuiting skate has 
struck a stud that had remained alive. There is also the 
danger that the earthed skate may not perform its function, 
while an arc between both carbon contacts remains in 
spite of the magnetic blow-out. It is generally assumed, the 
author continues, that the surface-contact apparatus works 
sparklessly, as one of them is already under current before the 
other is cut out. In practice, however, notwithstanding the 
most careful insulation of the street contacts, there are small 
amounts of current flowing to earth; especially in winter if 
salt is resorted to in order to clear the track from snow. It 
is asserted that the stud is always cut out immediately 
the collecting skate on the car has left it; but the author's 
experience is that when a leakage occurs from the studs 
to the rails the contacts in the apparatus open out slowly owing 
to the residual magnetic flux, and sparking occurs. Again, 
when cutting-out suddenly with the full car current the blow- 
out is not sufficient, and the arc will remain for some time if 
leakages exist on the street level. The arc will even be greatly 
increased when the earthed skate on the car strikes the stud, 
and this skate, placed as a means of safety, may become a 
source of danger. It has been reported that with the Diatto 
system in Tours and in Paris the safety device placed on the 
car was subsequently dispensed with. 

A Public Telegraphic Code.—The following letter by Sir 
John Wolfe Barry, Chairman of the Eastern and Associated 
Telegraph Companies, was published in the daily papers on 
Saturday last :— 

Will you permit me, through your columns, to inform the large number 
of private persons having friends abroad that the directors of the Associated 
Eastern Companies are now able to place the occasional sender of social or 
domestic telegrams, to a great extent, on an equality with regular senders, 
who, by means of special codes, can and do transmit their telegrams at an 
actual cost of about а twentieth of what would be the charge for the 
number of plain words sent if uncoded ? 

My directors have felt for some time past that in this respect private 
senders suffer under some grievance, It frequently happens that at some 
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crisis, when they may wish to telegraph, they or their friends have no 
agreed code, and that the amount which they have to pay for an uncoded 
message preeses heavily on them. 

І may, perhaps, mention that I drew attention to this matter in a speech 
made to the shareholders of the Eastern Telegraph Co. on July 17, 1901. 
The arrangements have necessarily occupied some considerable time ; but 
my companies lave now arranged, through Mr. Atkinson, of Salisbury 
House, London-wall, E.C., to bring out a social code, a copy of which will 
be placed in each of the offices of the Associated Companies, in towns at 
home and abroad in which they are permitted -to deal directly with the 
public, and tbe officers of the companies have been instructed to afford the 
eenders and receivers assistance in coding and decoding their telegrams. 

I would also point out that, at all stations where the Associated Companies 
come into direct, contact with the public, receivers of telegrams are able to 
register their names and addresses free of charge, and that to take full 
advantage of the new code this should be done, as the address is often an 
expensive part of a cablegram. 

It may be hoped that, as time goes on. the Governments at home, in 
India and in our colonies will afford similar facilities at their principal 
offices ; but, pending this, I may point out that the sender of a message 
could usually telegraph it by the ordinary landline to some friend in & town 
in which the Associated Companies have an office, and his friend could there 
code it at the office of the company. 

I think, wben the new system comes to be understood, private senders 
of messages will be able to telegraph to India at a rate per word, when 
their message is coded, of about 6d. to India and 7d. to Australia, and а 
public want will be met. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (FRIDAY), November 28th. 
PuysicaL Socrery. 

ó p.m. Meeting at the Royal College of Science, Exhibition-road, 
S.W. Agenda: (1) A Slide Rule for the Powers of Numbers," 
by Prof. J. Perry, F.R.S. (2) “A Lecture Experiment to Deter- 
mine the Value of the Mechanical Equivalent of Heat,” by Prof. 
Н. Callendar, F.R.S. (5) “ А Portable Capillary Electrometer,” 
by S. W. J. Smith. 

SATURDAY, November 29th. 
GrL4scow TzoHNIOAL COLLEGE SCIENTIPIO SOCIETY. 

7:30 p.m. Meeting at 38, Bath-street. Paper to be read: “The 
Potentiometer,” by J. W. Peck. 

MONDAY, December 1st. 
Socigty OF ENGINBERS. 


7:30 p.m. Ordinary meeting at the Royal United Service Institution, ` 


Whitehall. Paper to be read :—“ Depreciation of Plant and 
а under Municipal and Company Management," by С. Н. W. 
iggs. 
INSTITUTION OF ELEOTRICAL EWGINEERS : NEWCASTLE LOCAL SECTION. 
8 p.m, Meeting at the Durham College of Science, Newcastle. 
| SOCIETY OF ARTs. 

8 p.m. Cantor Lecture II. The Future of Coal Gas and Allied 

Illumioants," by Prof. Vivian B. Lewes. 
TUESDAY, December 2nd. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be read: “ High-speed Electrical 

Generating Plant,” by T. H. Minshall. 
LONDON ELECTRICAL CONTRACTORS’ ASSOCIATION, 

8 p.m. Meeting at Frascati’s Restaurant, Oxford-street, W., when a 
Paper will be read оа “ Electricity as a Competitor of Gas,” by 
W. R. Rawlings. 

WEDNESDAY, December 3rd. 
INSTITUTION OF ELEOTRICAL ENGINEERS : STUDENTS SECTION. 

7:80 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read: 
“ Notes on the Construction of Dynamo-Electric Machinery,” by 
J. R. Hewett. 


FARADAY CLUB. 
8:80 p.m. Lecture on Photography in Natural Colours," by Mr. 
Sanger Shepherd, at St. Ermin's Hotel, Westminster. 
THURSDAY, December 4th. 
| INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Extra General Meeting, when Mr. James Swinburne will 
, deliver his Presidential Address. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square, W. 
Papers to be read:—(1) "An Observation bearing upon the 
Therapeutic Action of the Focus Tube," by Dr. D. Walsh. (2) 
* X-rays in Ophthalmic Work," by Stephon Mayou. Mr. Isenthal 
will also exhibit the Nodon electric valve for converting alternating 
into continuous current. 


FRIDAY, December 5th. 
INSTITUTION OF JUNIOR ENGINEERS, 

8 p.m. Meeting at the Westminster Palace Hotel, when the following 
Paper will be read : —“ The Planimeter : Simply explained without 
Mathematics," by W. J. Tennant. 

SATURDAY, December 6th. 
INSTITUTION OF ELSOTRICAL ENGINEERS : STUDENTS’ SEOTION. 

2 p.m. Visit to the generating station of the Central London Railway, 
Shepherds Bush. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounwrEeR р’Атве.] 


Portable Radio-activity Apparatus.—J. Elster and Н. Geitel 
describe their method of studying the radio-activity of the 
atmosphere in places removed from physical or meteorological 
laboratories. In these measurements it is necessary to main- 
tain the body to be activated for several hours at a 
negative potential of several thousand volts. To save the 
use of an induction coil or influence machine for this purpose, 
the authors substitute a dry pile of 6,000 couples arranged in 
80 sets of 75 volts each, strung on ebonite rods, and enclosed 
in a metal case. When the pile is not in use, its discharge is 
retarded by disconnecting the sets and keeping the apparatus 
in a warm and dry room. It is, of course, necessary to control 
the potential of the pile by means of a high-potential electro- 
scope. The authors use a Braun electroscope, but provide it 
with amber insulation and with an arrangement for drying 
the interior by means of sodium. A current cannot be taken 
from the pile, its only function being to keep the conductor at 
& potential of — 2,000 volts. The pile will keep in good 
working order for several years if properly treated. It has 
been found satisfactory in the open air as well as in the moist 
air of cellars and caves. It can easily be renewed when worn 


out. 
[ЕїзтЕв and Отти, Physikal, Zeitschr., November 15, 1902.) 


Limits of Electrolytic Conductivity.— W. R. Bousfield and 
T. M. Lowry point out that linear or parabolic curves are in 
general unsuitable for mapping out electrolytic conductivities. 
Quite apart from freezing or boiling, electrolytic conductivity 
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has a lower and an upper limit. At the lower limit the viscosity 
of the solvent stops the motion of the ions, and at the upper 
limit the solvent loses its. ionising power. The series of 
changes may be represented in the accompanying curve, in 
which temperatures are represented аз abscissz on a hori- 
zontal axis and conductivities as ordinates. At some inter- 
mediate temperature, T,, depending on the nature of the 
solvent and solute as well as on the concentration of the 
solution, the conductivity reaches a maximum, and the tem- 
perature coefficient is momentarily zero. As the temperature 
falls the conductivity decreases, the increasing viscosity more 
than counterbalancing the effects of increasing ionisation. 
Over а considerable range, BC, the curve follows an approxi- 
mately linear law, the line becoming concave to the axis of 
temperature near О, and convex near B. On this part of the 
curve the conductivity of the majority of aqueous solutions 
must be represented, the acids giving values on the concave 
and the salts on the convex part of the curve. This portion 
of the curve would, if produced, cut the horizontal axis at T,, 
the lower conductivity zero of the solution ; but as this tem- 
perature is approached the curve probably turns aside and 
becomes asymptotic to the axis of temperature. Above the 
temperature of maximum conductivity the conductivity also 
decreases, the decreasing viscosity being now more than 
couterbalanced by the decreasing ionisation of the solution. 
The decay of ionisation becomes more rapid as the tem- 
perature rises, and if the solute is not an electrolyte per se, 
the curve EF runs steadily down and cuts the axis at T,, the 
critical temperature of the solution, which is thus the upper 
conductivity zero of the solution. In the case of very dilute 
solutions this would, of course, be identical with the critical 
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temperature of the solvent. If, however, the solute is capable 
of self ionisation, the curve EFG tends towards an upper con- 
ductivity zero at T, a few degrees above the critical tem- 
perature, but as the oritical temperature is approached the 
conductivity falls abruptly along GH to a value comparable 
with that which persists in the gaseous state HI. 

[BovsrizLD and Lowry, Proc. Roy. Soc., October 17, 1902.] 


Nature of Röntgen Rays.—In a supplementary note R. 
Blondlot quotes some further experiments in support of his 
conclusion that X-rays are propagated with the velocity of 
light (see The Electrician, November 21, p. 189). To avoid 
brush discharges, he enclosed the wires in gutta percha and 
caoutchouc, and verified by an interference method that the 
velocity of the waves was not thereby perceptibly lessened. If, 
on the other hand, the transmission wires encased in caout- 
chouc were bound together over a length of 40cm., the speed 
of the waves, transmitted mainly by the caoutchouo, was 
perceptibly lessened. As regards the nature of X-rays, the 
author points out that only two possible theories remain, one 
of them regarding the X-rays as light rays of very small wave- 
length, and the other regarding them as consisting of instan- 
taneous impulses produced by the impact of electrons upon 
the anti-cathode. The latter is the true explanation, which 
agrees with all the facts. It has been worked out by Stokes, 
Wiechert and Thomson. According to Stokes, the X-rays are 
praduced by a rain of electrons upon the anti-cathode. Carry- 
ing the parallel further, the X-rays might be likened to the 
sound waves produced by the rain drops on impact, and the 
patter of rain drops on a roof, which does not produce a note 
of definite pitch (wave-length), is their acoustic equivalent. 

[R. BLonpior, Comptes Rendus, November 10, 1902.] 


Influence of Metallic Screens upon Cathode Rays.—T, Des 
Coudres shows that when cathode rays penetrate a thin 
metallic membrane like a Lenard “ window” they lose in 
speed. He confirms the early experiments of Leithäuser by 
means of an apparatus consisting of an ebonite vacuum tube, 
provided with a removable window, an observation space, and 
а semi-circular pinhole camera capable of exhaustion. The 


whole apparatus is surrounded by a magnetising coil whose . 


field is at right angles to the direction of the cathode rays. 
The camera had a series of pinholes, which transmitted rays 
arriving from different directions. It was found that the 
intensity of the Lenard rays does not diminish laterally in 
conformity with the cosine law, but much more rapidly. 
 Magnetisation has the effect of drawing out the pencil corre- 
sponding to each pinhole into a spectram, whose displacement 
indicates the slowness, and whose length indicates the com- 
posite character of the pencil. The thinner the aluminium 
foil constituting the window, the less are the rays deviated or 
dispersed. It is evident that they have a definite direction 
within the metal. Even cathode rays proceeding at half the 
velocity of light suffer a reduction of speed, amounting to 
10 per cent., when the foil is 0:01 т. thick. | 
[T. Des Сотюрвкз, Physikal, Zeitschr., November 15, 1902.] 


Photo-electric Potassium Cells.—lf a potassium cell of the 
described by Elster and Geitel is placed in a circuit во 
that the potassium electrode is the cathode, then the illumina- 
tion of the cathode gives rise to a current whose intensity 
depends upon the strength and colour of the illumination as 
well ав the amount of E. M. F. in the circuit. E. von Schweidler 
has made a special study of the Jatter, and has found that the 
curve representing the variation between the photo-electric 
current and the E. M. F. is not a straight line, but that it has a 
bend at a certain point, such that below that point the current 
increases more slowly, and above the point more rapidly, than 
the E. M. F. He shows that whatever the exact relation between 
current and E. M. F. may be for one colour of the spectrum, it 
is not necessarily the same for any other colour. For E. M. F. 's 
below 100 volts the effect of the red and yellow rays is con- 
siderable in comparison with that of the white and blue rays. 
Bat as the E.M.F. increases to, say, 200 volts, the efficiency 
of the blue rays increases more rapidly than that of the red 
and yellow rays. Thus, if the blue and red rays are both put 


at unity for 100 volts, the relative currents at 200 volts will 
be 4-7 and 41 respectively. The blue rays more rapidly 
increase their power of liberating electrons at the higher 
voltages than do the red rays. 

(Е, von SchwIpLIIn, Phystkal, Zeitschr., November 15, 1902] 


New Selenium Cell.—In connection with the work of Coblyn 
(see The Electrician, November 14th), M. Dussaud describes a 
new type of selenium cell for electric vision at a distance. 
The transmitter consists of a plane non-conducting surface 
divided into equal squares of бош. side. In each of these is 
placed a coil formed of an insulating core, upon which are 
wound two thin copper wires covered with a layer of selenium 
prepared in such a manner as to give it the maximum sensi- 
tiveness, as detailed in the author's previous work. One of 
these wires is traversed by a feeble current of the order of a 
telephone current. When the selenium is illuminated it 
acquires a conductivity varying with the degree of brightness, 
and thus communicates some of the current to the second 
wire. This works a relay and brings into action a lighting 
circuit containing an incandescent lamp at the receiving 
station. At the latter there is another surface divided into 
Squares, and each square contains an incandescent lamp. 
These lamps therefore reproduce the intensity of illumination 
at the origin. The author claims that by this process of 
analysis and recombination images may be reproduced at a 
great distance, 

[DussauD, Comptes Rendus, November 10, 1902.) 


Conductivity of Electrolytes.—The work of Bousfield and 
Lowry is supplemented by that of J. Kunz. After fruitless 
experiments with superfused electrolytes, the author confined 
himeelf to concentrated solutions of sulphuric acid, caustic soda 
and calcium chloride with very low melting points. With a 
45 to 70 per cent. solution of H,SO,, temperatures below 
—70deg. could be attained and measured by means of a 
constantan iron couple. With a 19-1 per cent. solution, the 
conductivity in C.G.8. units fell from 519 x 10-3 at Odeg. to 
194 x 1075 at —18:4deg. With a more concentrated solution 
(82 per cent.) a temperature as low as – 44:6deg. could be 
attained before freezing, and at that point the conductivity 
was 66 х 10-8 units. The lowest temperature was attained 
with a percentage of 60.9; this was 69 9deg., and the 
conductivity went down to 1:81 х 10^ units. But an even 
smaller conductivity was attained with 69:76 per cent., being 
0:66 x 1075 units at —65-9deg. This solution had а conduc- 
tivity of 198 x 107? units at Odeg. In any case, it is quite clear 
that the conductivities do not converge to a zero at — 89deg., 
as Kohlrausch supposed, but more likely at the absolute zero, 
thus representing the exact reverae of the case of the pure 
metals, whose resistance converges to zero at the same point. 

(J. Kunz, Comptes Rendus, November 10, 1902.) 


Hall Effect and Thermo- electric Power.— E. van Aubel has 
confirmed Ettingshausen and Nernst's relation between the 
Hall effect and the thermo-electric properties of metals. 
According to E. Becquerel, an alloy containing 10 parts of 
bismuth and one part of antimony has a thermo-electric power 
much above that of pure bismuth, and so has a fused mixture 
of equal parts of bismuth and sulphide of bismuth. The author 
studied an alloy such as specified, containing 91:65 per cent. 
of bismuth and a mixture containing 95°64 per cent. of 
bismuth. The Hall effect in pure bismuth, that in the alloy, 
and that in the mixture, stand in the ratio of 2°15 : 5:89 : 6°57. 
We are thus provided with two additional bodies giving а nega- 
tive Hall coefficient, but numerically double or treble the 
coefficient given by pure bismuth, hitherto the highest 
coefficient observed. The mixture of bismuth and its sul- 
phide is of special interest, owing to its high thermo-electric 
power. The author has also studied the Hall effect at the tem- 
perature of liquid air. If the Hall effect observed at the 
ordinary temperature is 2°35, the Hall effect observed at the 
temperature of liquid air is 8:76, resulting, therefore, in & 
further trebling of the Hall effect. The author is experi- 
menting further with various mixtures, and studying their 
resistance and other electric and magnetic properties. 

(Е. vAN AUBEL, Comptes Rendus, November 10, 1902.] 
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THE PRESENT POSITION OF THE ELECTROLYTIC 
| ALKALI INDUSTRY. 


BY JOHN В. О. KERSHAW, F.I.C. 
(Continued from page 140.) 


.-France.— The Société des Soudiéres Electrolytiques was 
formed in 1897 and raised a capital of £120,000. The works 
are situated at Les Clavaux, Isere, where 2,600 n.». has been 
rendered available for manufacturing purposes. The Hulin 
procees (see The Electrician, March 4, 1898) was originally 
operated at this place, but owing to various causes the finan- 
cial results were unsatisfactory, and the plant for some months 
in 1899 and 1900 was lying idle. The Société d’Electro- 
obimie of Paris have since assumed control of these works, 
and sodium and sodium peroxide are now being produced 
there under the Castner patents. A process has also been 
worked out for obtaining from sodium peroxide oxygenated 
water containing no sodium compounds, and it is intended to 
develop the use of this solution for fine bleaching work. 
“ОхуШһе” is another patented uct of their works at 
Clavaux. This compound is a mixture of sodium peroxide 
and potassium permanganate produced under pressure. When 


GENERAL View or THE Works or THE “Socitt& DES SOUDIERES ELEC- 
TROLYTIQUES" АТ Les CLavaUx, Fraxce. (2,600 н.р. Water.) 


treated with water it evolves oxygen, and lkg. of the mixture 
is said to give off 150-225 litres of pure oxygen. Assuming 
that the mixture of the two compounds is in molecular propor- 
tion and is represented by the chemical formula Na,O,: KMnO,, 
then 236 grammes would contain 96 grammes of oxygen, equal 
to about 67 litres of oxygen gas, and lkg. contains oxygen 
equal to 284 litres. From 50 to 80 per cent. of this is 
liberated on immersion of the mixture in water, and there 
would appear to be many directions in which this remarkable 
compound will be of use. Patents in the name of Jaubert of 
Paris have been applied for. 

The St. Gobain Chemical Co., one of the oldest chemical 
manufacturing companies in France, are the owners of the 
Hargreaves-Bird patents for that country. This process was 
operated on a small scale at their works at Chauny, near Paris, 
in the period 1897-99, but operations were then partially 
suspended in order to benefit by the experience gained at 
Middlewich before erecting a larger plant. I have not been 
able to learn whether these extensions at Chauny have yet been 
carried out. 

The Société des Fives-Lille own a large power station at 
Bozel, and it was originally intended that caustic alkalies and 
bleaching powder should be manufactured here by the process 
in operation at the Bitterfeld works. The union which was 
ей-сіеа in 1898 between the Bitterfeld and Griesheim 
„Elektron“ interests caused, however, a cessation of the 


developments at Bozel, and the works at this place have 
been devoted since that date to the production of calcium 
carbide and ferro-silicium. 

The Société Industrielle des Produits Ohimiques—a sub- 
com of ihe Griesheim “Elektron” Company—was 


formed in 1897 to work the Elektron” process at Lamotte - 


(Oise). A works containing plant equivalent to 2,000 н.р, 
has been erected at this place, and the manufacture of caustic 
alkalies and bleaching powder has been carried on since 189. 
In 1900 this works was reported to have produced 5,000 tons 
bleaching powder, and excepting for some cases of illness 
amongst the wcrkpeople in’ the cell room, supposed to be due 
to the gases from the diaphragms, the works was operating 
satisfactorily. The amalgamation of the interests of the two 
German companies has resulted in a new French company, 
the Compagnie Générale d’Electrochimie, taking over the 
control of the works at Lamotte. 

The Société Lyonnaise de l'Industrie Electrochimique was 
formed about 1898; and a works at Montiers, in Senvy, was 
planned, for operation of the Outhenin Chalandre process. 
In December, 1900, this works was still in course of erec- 
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GENERAL VIEW OF THe ELEOTROLYTIC ALKALI WORKS АТ CHEVRES, 
SWITZERLAND. (1,000 н.р. Water.) 


tion, and in December, 1901, I was informed that а few cells 
only were in operation, and that the chlorine was being 
utilised for the manufacture of carbon tetrachloride. — 

The position of the electrolytic industry in France 18, there- 
fore, not encouraging. Of five works planned or actually 
erected, only one appears to be in regular operation for the 
production of caustic alkalies and bleaching powder, and the 
output of this works (Lamotte) is not large. 

The greater portion of the bleaching powder produced in 
France is still supplied by the older Le Blanc works, and 
according to a recent report,* only one-sixth of the 30,000 tons 
of bleaching powder manufactured in France in 1900 was 
produced by the electrolytic decomposition of salt. Of the 
above total, no less than 11,300 tons was exported—a pro- 
portion which signifies that the home market for bleaching 
powder is easily satisfied, and that the existing works are 
largely dependent upon the export irade for the disposal of 
their product. It is this lack of a home demand for bleaching 
powder which has checked the development of the electrolytic 
alkali industry in France, and although 8,000-10,000 K P., 
chiefly derived from water, is available for the manufacture, not 
more than one-fourth of this total is at present being applied 
to the decomposition of salt by electrolysis. 

Switzerland.—The Société Suisse de l'Industrie Electro- 
chimique Volta was formed in 1897. with а capital of £40,000, 


* Chemiker Zeitung, 1901, p. 122. 
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to develop and operate the Outhenin-Chalandre process at 
Chevrés, near Geneva. Ап illustrated description of this 

rocess will be found in The Electrician for March 29, 1901. 

he works were completed towards the end of 1898, and the 
output of oustic soda and bleaching powder in the year 1900 
was officially stated to be 600 and 1,440 tons respectively. 
Only one-half of the 1,000 н.р. available at this works was 
ihen being utilised, and I am unable to state whether the 
1900 output has been exceeded in 1901. 

The Société des Usines de Produits Chimiques des Monthey 
en Valais have erected an electrolytic alkali works at Monthey, 
where 1,500 н.р. (water) is available for manufacturing pur- 
poses. In 1900 only 680 n.». of this total was employed for 
the electrolytic decomposition of salt, and the output of heavy 
chemicals in that year amounted to 1,000 tons caustic soda 
and 2,500 tons of bleaching powder. . 

The process used at this works is that developed and 
patented by the Elektron Company of Griesheim, near Frank- 
fort; but Switzerland possesses no law under which infringe- 
ment proceedings are possible, and the Swiss company are 
working it without the consent or aid of the parent firm. As 
the manufacture of heavy chemicals has not proved very 
remunerative in Switzerland, the Monthey works is extending 
its scope, and is taking up the production of pharmaceutical 
products. The position of the electrolytic alkali industry in 
Switzerland is, therefore, no more satisfactory than in France, 
and although only two works have been erected, neither is 
devoting all the power available to the manufacture of caustic 
alkalies and bleaching powder. 


Remaining Countries of Europe.—Information relating to 
the position of the electrolytic alkali industry in the remain- 
ing countries of Europe is not easily obtained, and only scanty 
details are available for publication. At Jemeppe, in Belgium, 
the Solvay Company of Brussels in 1897-98 erected a small 
electrolytic alkali works, and in this works 1,000 нр. (steam) 
are being utilised in the improved Solvay form of mercury 
cell. The most recent figures for the output of the works are 
for the year 1900, when 680 tons caustic soda and 1,960 tons 
bleaching powder were reported to have been produced. 

At Donetz, in Russia, the Russian Solvay Company have also 
erected а similar works, and this is believed to have been in 
operation since the commencement of 1902. 1,500 н.р. 
(steam) is available at this works, and the Solvay form of 
mercury cell is employed. At Slaviansk, in the same country, 
а company with a capital of £297,000 has erected a works for 
operation of the Elektron Company's рговевв, but I havenot been 
able to learn any details of the power utilised, or of the output. 
Since this works is under the technical control of the Gries- 
heim Company, it is reasonable to suppose that it is working 
successfully. А third electrolytic alkali works has been 
erected in Russia by a sub-company floated by the Bitterfeld 
Elektrochemische Werke, at Zombkowice,and 1,200 m.r. (steam) 
are reported to have been utilised here for the production of 
heavy chemicals by the Bitterfeld Company's process since 
the end of 1898. In the year 1900, 1,250 tons caustic soda 
E tons of bleaching powder were produced by this 
works. 

In Austria, three electrolytic alkali works are also in opera- 
tion— namely, at Jaice,at Aussig, and at Hallein near Salzburg. 
А fully illustrated description of the process used at the Aussig 
works was given in The Electrician, February 7, 1902, and 
little information can be added to that published in the issue 
named. 1,000 н.р. (Steam) is available at the Aussig works, 
and, according to the efficiency figures supplied by the firm, 
the output should be 10 tons caustic potash and 15:4 tons 
bleaching powder per day. At Jaice and Hallein, the Kellner 
process is in use, and over 10,000 н.р, is available for manu- 
facturing purposes at these two works. No figures have been 
published recently, showing the proportion of the total power 
devoted to the electrolytic decomposition of salt. 

In Italy, several companies have been formed for the purpose 
of erecting and operating electrolytic alkali works, but actual 
development is slow, and little reliable information is available 
for publication concerning the activity of these companies. 
At Bussi, the Soc. Italiana di Elettrochimica “ Volta” is 
erecting à works for utilisation of 2,800 m.». (water) by the 


Outhenin-Chalandre process, while a second works is now 
being built at Varallo by a Milan syndicate of capitalists. 
Up to the present date it is doubtful whether any alkali has 
been actually manufactured by electrolytic methods in Italy. 

In Spain, the only electrolytic alkali works is situated at 
Flix, near Barcelona, on the Ebro, where 2,500 н.р. (water) 
was developed by the Sociedad Electro Quimica, a sub- 
company promoted by the Greisheim firm Elektron in 1896. 
The capital of the Spanish company was £120,000, and build- 
ing operations were commenced in 1897. The plant was 
designed for the production of 2,800 tons caustic soda and 
5,000 tons bleaching powder per year, and it has been 
in operation since the end of the year 1899. This works is 
still under the technical control of the Greisheim firm, but 
no details are available for publication concerning its output, 
and a recent consular report states that the works has not 
been financially, the success.its promoters desired. 

Summarising the details given above as regards the power 
available and in actual use in Europe for the production of 
alkalies and bleaching powder by electrolytic methods, I бой 
that about 40,000 н.р. is available, and that only about 
28,000 m.r., or rather more than two-thirds of this power, is at 
present being utilised in the industry. The recent fall in the 
selling price of bleaching powder will probably, still further 
reduce this total, for the owners of the electrolytic alkali 
works are likely to devote an increasing proportion of their 
power to the production of fine chemicals and by-products, 
which offer a larger profit to the makers. Examples of this 
tendency may be seen already at Weston Point, at Bitterfeld, 
and at Monthey en Valais. 

The position of the electrolytic alkali industry is, perhaps, 
on the whole more promising in the outlying countries of 
Europe, which up to the present time have depended alto- 
gether upon the United Kingdom, Germany and France for 
their supplies of the heavy chemicals—soda and bleaching 
powder. In Russia, Italy, Spain and Austria some develop- 
ment and expansion of the industry may therefore, be 
expected, and in time the home demand of these countries 
will, probably, be entirely supplied by the locally-situated works. 

In the United Kingdom, Germany, France and Switzerland 
the position is less favourable, for the home demand is already 
more than covered by the production, and a considerable pro- 
portion of the output is exported. With the growth and 
development of electrolytic processes in other countries this 
export trade in heavy chemicals is likely to decline in volume 
and value, and the further expansion of the electrolytic alkali 
industry in two of the four countries named can only take 
place by the decay and decline of the older Le Blanc process, 
which still supplies in the United Kingdom and in France 
more than three-fourths of the total production of bleaching 
powder. 

(To be concluded.) 


ELECTRICITY FROM REFUSE—THE CASE FOR 
THE MODERN DESTRUCTOR.* 


BY W. FRANCIS GOODRICH. 


The real value of the destructor as an adjunct to an electricity 
works is now more clearly understood than it has been in the past, 
and experience has shown exactly how far and under what con- 
ditions the destructor may be relied upon as a power producer. 
Experience has also shown its weaknesses, and if we are to gain 
knowledge we must be even more ready to detect weakness than to 
congratulate ourselves upon success, for we can only hope to approach 

rfection by the elimination of weakness, I venture to say that the 

t of modern destructors have only been designed by a process of 
improvement, and that immense strides have been made in their 
design within the last 15 years. 
hy was the old low kis dane type of destructor of little use 
for power production, and why was it the cause of endless annoyance 
and litigation? Broadly speaking, for one and the same reason— 
worked at a low rate of combustion limited by natural draught, low- 
temperature gases only came into contact with the boiler—15 years 
since it is safe to say that the temperature of the gases entering the 
boiler never exceeds 800°F., frequently falling as low as 600?F. Now, 


 * Abstract of a Paper read at the Manchester Local Section of the 
Institution of Electrical Engineers. . 
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in our best modern practice, gases enter the boiler at & temperature 
of 2,000 F., or even higher, and in a well- ed plant the mini- 
mum temperature can be kept at 1,600°F. Continuity of high 
temperature is the essential for securing steady steaming, and in 
designing & destructor, combined with an electricity works, this is 
the cardinal point to be borne in mind. 

At the Glasgow Convention of the Municipal Electrical Associa- 
tion, Mr. J. S. Highfield argued in favour of the system of erecting 
cells in pairs, so that one out of the two cells should always be in 
full work while its fellow is being charged and clinkered ; this 
arrangement is an essential feature of the Beaman and Deas 
destructor, with which is also provided one combustion chamber 
eommon to both cells, where the gases must commingle before 

ing the boiler. In the ordinary arrangement of single cells, 
either in single row or back to back, one cell does not help its 
neighbour excepting, of course, that the gases intermingle in the main 
flue ; во far as the cells themselves are concerned there is no isolation 
of heat, and it may be assumed that there will be а difference in tem- 
perature of fully 1,000°F. in a cell which is being clinkered and 
charged, and its neighbour in full work. It is, therefore, difficult to 
ensure that continuity of high temperature which is necessary for 
steady steaming. The same may be said of the system of placing one 
boiler between two cells, for with the boiler between it will be 
obvious that the one cell —! assist 5 in (е ша» 
of high temperature during clinkering and charging, and во you шау 
ms а cell In full work an one side of the boiler, while on the other 


side is a comparatively cool cell, which, after being charged must, 
while in a cool condition, distil a large column of green gasen ; this 
le with a hig 


volume should obviously be caused to intermi h tem- 
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re volume to secure thorough cremation, but instead comes 
into immediate contact with the comparatively cool surface of the 
boiler plates or tubes, "To render it as easy as ible for such con- 
tinuity to be secured, we must not place so much reliance upon what 
may happen beyond the furnace or cell—that is, in the main flue or 
combustion chamber as the case may be—but we must rather begin 
at the beginning, and so design the plant that there shall be a 
continuity of high temperature in the cell itself. 

I now refer to Meldrum’s system of continuous grate with divided 
ashpits, in which there is one cell with 100 eq ft. of grate surface, a 
grate 20ft. long by 5ft. wide, with a separate ashpit for each 25 sq. ft. 
of grate (see Figs. 1, 2, 3 and 4). As one-fo only of the cell or 
grate is clinkered and charged at a time, three-fourths of the cell as а 
cell is always in fall work. 

Thus when grate No. 1 (Fig. 1) is clinkered and charged, the gases 
as distilled must pass over and intermingle with the large high 
temperature volume possing from grates Nos. 2, 3 and 4. When 
No. 2 is clinkered and charged it is in a zone of active fire, No. 1 
grate is discharging its volume of high temperature gases over the 
idle e, the whole volume of which must then pass over and com- 
mingle with the volume passing from grates Nos. З and 4. When 
No. 3 is clinkered and charged as with No. 2, it is also in а zone of 
active fire, having 50 sq. ft. of active grate on its left and 25 sq. ft. 
also on its right. When No. 4 is clinkered and charged it is next 
to the combustion chamber, but 75 sq. ft. of active grate on its left 
discharge their high temperature volume over the idle fourth, and 
it must not be forgotten, first, that the combustion chamber beyond 
is kept at a high temperature, because three-fourths of the cell is 
always in full work, and second—this is a point of great importance 


—no large volume of green gases ever enter the combustion chamber, 
the refuse being fed in small quantities by shovel, and not by the ton 
or load. Feeding by shovel in small quantities into an active cell 
means rapid distillation and also rapid ignition ; the gases from such 
small charges of refuse being naturally small in volume, the tem- 
perature as a whole does not materially suffer. 

I think you will readily appreciate the striking difference between. 
feeding refuse in small quantities into a hot and active cell and the 
system of dumping a heavy charge into a cool and idle cell. There 
can be no doubt that the regenerative system by which heated air is 
supplied for combustion is of material advantage in the maintenance of 
high temperature. Prof. Watkinson, of Glasgow, and other eminent 
authorities, have clearly shown how efficiency may be promoted with 
steam boilers and coal, апа it has been demonstrated again and 
again in burning refuse, that the use of heated air not only tends. 
toward giving a better fuel efficiency, but it has a most beneficial 
effect in the cell in promoting rapid ignition and easy continuity of 
high temperature. In rainy weather, when refuse is brought in 
heavily charged with moisture, the use of heated air is an obvious 
advantage, especially in а combined works, because in rainy weather 
with dull periods the big demand for light is often very exactiug, 
апа instead of decreased efficiency of the destructor, greater efficiency 
would be welcome, but while this is impossible, yet no means should. 
be wanting for preventing any material loss of efficiency. With 
Meldrum’s patent regenerator the air is heated on an average toa 
temperature of 350°F., although, as will be observed in test D, at 
Lancaster an average of 478?F. was obtained. 

The use of the regenerator does not prevent the inclusion of an 
economiser ; both can be installed, and both will give an excellent 
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efficiency. It has been said that thorough cremation and really effi- 
cient power production are not compatible, and that they caunot take 
place coincidently ; extremists have told us that if due attention is 
given to the primary purpose of the destructor, it will be of little 
service for power production. Seriously as this has been urged, to 
the detriment of useful combination, it is an argument which will 
not stand. It is true that if the steam boiler were placed in the very 
best position for heat absorption the destructor would be inefficient 
as а destructor, but it is equally true that the destructor, which is. 
most satisfactory as a destructor, is the one which is so designed 
that the products of combustion are subjected to immediate high 
temperature contact, and of sufficient duration to secure their perfect. 
cremation. In this process a large volume of high-temperature gases. 
is produced which passes to the boiler, and that continuity of high 
temperature, which is of the utmost value from a sanitary stand- 
point, is at the same time the justification of the destructor as а 
power producer. 

So far as I have been able to judge, quick-charging appliances and 
mechanical devices for the handling of refuse cannot be recommended. 
Mr. Highfield advocates “ шека Appliances, which I under- 
stand to mean apparatus having for its object the rapid charging of а 
quantity of refuse at each operation. That being so, then I must say 
that although such а device is exceedingly desirable from а senti- 
mental and highly sanitary standpoint, it does not conduce to that 
easy maintenance of high-temperature working which we must aim 
at and ensure if the destructor is to fulfil either its primary or its 
secondary object. I have had many opportunities of watching what 
I believe to be the most expeditious charging device yet produced, 
an arrangement by which from 30 to 45cwt. of refuse can be tipped 
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in a few seconds direct from the van into the cell. Previous to 
5 the van load into the cell the clinkering process has taken 
се, for which no time-saving device has yet been introduced. 

is an arduous job occupying, say, 15 minutes, and during this 
time the cell isolated from its neighbour becomes comparatively 
cool Directly the load is tipped, falling ав it dces into а compact 
mass, the levelling or spreading process begins, the cell still cooling, 
still inactive, and by the time all is ready for active treatment it has 
been idle for from 20 to 25 minutes. Look into the cell and you 
will observe an . lack of temperature such as is wanted, 
firstly, for thorough cremation, and, secondly, for power production. 
In ordinary top or back feed systems the same principle applies, 
oe that the labour of levelling is reduced by reason of the 
smaller charges, but whether the charge weighs 15 or 40cwt., 
the fact remains that by reason of a large volume of green gases 
passing into the main flue or combustion chamber the temperature 
as a whole must be affected, and the steam pressure fluctuate 
accordingly. If you recognise refuse as a fuel, then you must be 
керге! {о во charge or feed it that perfect cremation is ensured, 
and that easy continuity of high temperature is conduced to. We 
have often heard that the secret of properly burning coal is to fire 
“а little at a time and often.” 1 submit that this is also the best 
way to burn refuse. There is another aspect of the charging ques- 
tion, and that is the economic aspect, upon which I need not dwell 
at any length, there being ample evidence that mechanical charging, 
generally speaking, adds from 30 to 50 per cent, on the cost of labour 
per ton destroyed, over all systems where manual labour alone is 
employed. The average cost per ton of refuse burned for labour 
only at electricity works in the provinces is only a fraction over 1s. 
per ton, but if the London installations are also included, the average 
as inflated to 18, 8d. per ton. An analysis of the comparative rates 
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Destructors have been adopted up to date in 160 towns in Great Britain and Ireland 
45 installations are combined with electricity works. 


of wages paid in town and country shows that the extra cost is only 
to a slight extent due to the higher rate of wages paid, but that it 
may in the main be attributed to the elaborate mechanical devices 
installed with а view to saving labour, but which are in actual 
practice found to involve increased labour сові. 

There can be no question that in order to obtain the greatest 
possible advantage from a destructor in combination with an elec- 
tricty works the electrical engineer should have supreme control. 
It is а common idea that labour is difficult to obtain in connection 
with destructors, and that where a considerable amount of power is 
expected from refuse continuous trouble may be expected ; but, 
strange 88 it may seem, it is very well known among those who have 
to do with destructors that labour is not difficult to obtain. 

Out of a total number of 160 towns in Great Britain where 
destructors have been adopted up to the present time, no less than 
45 towns have decided to combine the destructor with the electricity 
works (see Fig. 5). When it is borne in mind that no less than 43 
of these combined installations have been decided upon during the 
ри three years, 16 must be admitted that remarkable progress has 

een made. The actual destroying capacity of the destructors already 
adopted in combination wi Lupo ng stations may be put at 
upwards of 1,400 tons of refuse daily. Out of the 45 combined works 
in question, no lees than 24 have pex ay Meldrum destructors, 15 of 
these being of the Meldrum front or hand-feed type, one only of the 
top-feed type, and eight ot the Beaman and Deas type, which patents 
are controlled by Messrs. Meldrum. I would lay particular stress 
upon the 15 installations where the hand-feed үре of destructor has 
been adopted, which serve to clearly show t hand feeding is 

opular, while the resulta obtained in thorough cremation, efficiency 
im power production and low labour cost place this type of destructor 
in advance of any other. Ав will be seen by referring to Fig. 6, 
destructors have not been adopted at any considerable number of 


sewage works, although the combination is an eminently useful one 
and one devoutly wished for by those who are afraid of the centr. 
site, and also by some electrical engineers who still tremble at the 
thought of combination. Destructors have been adopted in con- 
nection with &e works in 26 towns, and, in ing, I would just 
poins out that in 14 of these towns Meldrum destructors have been. 
chosen. 

In comparing the number of these installations with the 45 towns 
where destructors have been adopted in connection with generating 
stations, one is again reminded of what has been called “ that strange 
fascination for producing light from dust" Very few figures are 
available over sufficiently long periods to be of general interest. 
Forty and even 50 units have been generated per ton of refuse des- 
troyed over short periods, but I have thought it advisable not to 
include figures for any shorter period than one month. It will be 
observed that the figures here given in each instance cover & period of 
not less than one month, and in the case of Darwen апа Shoreditch 
а whole year. The installations at Darwen, Wrexham and Shipley 
are of Meldrum’s hand-feed tppe, Accrington being one of the 
Horsfall Company's more recent installations, Partick, the latest 
combined plant erected by Messrs. Manlove, Alliott & Co. (Ltd.), and 
Shoreditch also erected by this company. 


Unite generated per ton of 


Town. Period. refuse destroyed. 
Partick ............ Aug., 1902 (1 month)...... 201 
Accrington ...... Nov., do. ...... 20 
Shipley ............ Jan., 1902 do: 5. 4 

rexham Nov., 1901 do 57:8 
Darwen ............ One year ..................... 55 
Shoreditch......... One year ..................... 20 


Mr. R. W. Smith Saville, the borough engineer of Darwen, has 
kindly given me permiesion to state that for the year ending 
March 31, 1901, the average evaporation per pound of refuse was 
1:25lb. taken over a total quantity of 10,000 tons Further, that 
2,940,000 gallons of water was evaporated with the coal-fired boilers 
at а fuel cost of 21,950, and that the destructor boilers gave а net 
evaporation of 2,520,000 gallons, which quantity would have involved 
a further expenditure of £1,050 for coal had the refuse destructor 
not been combined. 

Mr. J. A. Priestley, of Nelson, made a number of careful and ver 
exbaustive tests with the Meldrum destructor in that town, whi 
plant is now combined with the electricity works. These figures are 
well worth careful study and comparison, and a short extract from 
three tests is here given :— 


(A) Extract from Figures of Test made at Nelson, December 20, 1900. 


Duration of tet анаа ert nao sare noe iiia 
Grate area of celle ———— — — 100 sq. ft. 
Heating surface of boiler, one Lancashire type, JOft. by 8ft. 986 sq. ft. 
Refuse consumed per hour 0516. 

Refuse consumed рег square foot of grate рег hour 


Water evaporated per hour from and at 212°Е. ............ 8,650ib. 

Water evaporated per pound of refuse from and at 212°F. 1°516lb. 
Average percentage of CO. o 12 21 per cent. 
Average temperature of combustion chamber ............... 2,200 F. 
Percentage of clinkertet I 2 21:18deg. 


Norz.— The boiler was not clothed when this test was made, 
(B) Extract from Figures of Test made at Nelson, April 25, 1901. 


Duration- Of . ð 8 hours. 
Refuse burned per houruſ r seo 6,853lb. 
Refuse burned per square foot of grate per hour ......... 68316. 
Water evaporated per hour from and at 212°Е. ............ 13,4421b. 
Water evaporated per pound of refuse from and at 212 F.. 1:961b. 
Water evaporated per square foot of heating surface from 

апа aL e ð a CEA ван eR sre EN 15:61b. 
Average percentage of Cocouch 4. 14°40 per cent. 
Average temperature of combustion chamber ............... 2,227 F. 
Percentage of clinkeoarrnnnnnnnnnr % . 29°06 per cent. 


Norz.— The boiler was covered with non-conducting composition. 


(C) Extract from Figures of Test made at Nelson frum February 19 
to March 16, 1901. 


Duration of tesat........... FFC . 4734 hours. 
Refuse consumed per hour ........ e КРДЕ СЕЗУ 2,9021. 
Refuse consumed per square foot of grate per hour 291b 


Water evaporated per hour from and at 212°Е. ............ 5,3791b. 
Water evaporated per pound of refuse from and at 212°F. 1:8501Ь. 
Water evaporated per square foot of heating surface per 


hour from and at 212 ꝗFę. . 2 . 5'blb. 
Average percentage of Co . ẽ . 2 13:16 per cent. 
Average temperature of combustion chamber 19°59°F. 
Percentage of clinker ......................... ооа. 50°20 per cent. 


Tests A and B were short tests undertaken in order to determine 
actually what could be done under forced conditions, while test C 
was an extended test under easy conditions. If the rate of combus- 
tion and evaporation is compared in all tbree tests there will be found 
ample evidence of useful elasticity, and even under entirely opposite 
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of emergency, and the fact that a plant ís so flexible without material 
sacrifice of efficiency is in itself a very remarkable testimony as to 
its usefulness, | 

The few figures here given of test D at Lancaster serve to show 
that, undoubtedly are, the Neleon figures are only 
typical of what can be done in other northern towns, I would direct 
your special attention to the high average percentage of CO, —15:5 
pe cent, and also the high average temperature of the air supply 

combustion, 478?F. 


(D) Extract from Figures of Test made at Lancaster, February 7, 1902 


Duration of tet.. 12 hours 26 minutes. 
Grate area of cells .................................... 100 sa. ft. 
Type and size of boiler ............................ ~ Lancashire 506. by 8ft. 


ЕРАНИ РИСНА 8 1°63lb, 
Average percentage of CO, in flue gases 15:5 per cent. 
Average temperature of combustion chamber.. Over 2,000°F. (Copper 
could always be melted). 
Average temperature of heated air from regene- 
% A е раан ey 478. 


Sufficient data is available to show that with a well-designed and 
well-managed ve at least 30 units per ton of refuse burned may 
safely be relied upon the whole year rough. this is a reasonable 
estimate, as will be seen by comparing the figure with the averages 
over extended periods. In many places the summer refuse is not so 
useful from a power-producing standpoint as that collected during 
the winter months, but the lighting period is less, and if, as is now 
often done, it should be decided to burn the refuse during the light- 
ing period, then, by increasing the rate of combustion, the deficiency 
in the calorific value may be adjusted. Of course, it is more satis- 
factory and economical to burn the refuse over the 24 hours instead 
of the comparatively short ligh period, but the latter method is 
now much favoured, and especially commends itself to those who 
have quite satisfied themselves as to the real value of the combina- 
tion. Ifin order to obtain the maximum amount of power from the 
refuse it is decided to destroy the same during the comparative] 
ehort lighting period only, then the plant must necessarily be mu 
larger, and accordingly so much more expensive. 

A street-lighting load and an accumulator load are desirable factors 
in the early stages of running a small combined station, and a day 
motor or traction load is very desirable indeed, but we have to take 
cases as we find them, favourable or unfavourable as they may be, 
and although we have satisfactory evidence of useful flexibility there 
are limits beyond which the destructor will not go. The quantity 
of refuse available in a town is limited to so many tons per day, and 
obviously this quantity does not increase pro rata with the demand 
coming new consumers, there being no connection whatever 
between the two. There have been a number of instances where for 
a certain period the whole of the power required has been obtained 
from the refuse, but this happy state of things cannot last, and we 
are therefore brought to this conclusion, that the refuse destructor is 
but а most useful adjunct to а generating station. In connection 
with the large combined installation at Ipswich, Prof. Kennedy is 
arranging for the Meldrum destructor to supply steam to а separate 
engine, which will be supplied with steam from that source alone; 
this will afford an excellent opportunity for determining what the 
actual value of the Ipewich refuse is to the generating station, and as 
the destructor is sufficiently to deal with the whole of the refuse 
at present available in about. 10 hours if necessary, some interesting 
data should be forthcoming later. 

If the destructor is to be relied upon for constant use the whole 
plant must be designed and arranged so that uninterrupted workin 
is conduced to. Many comune engineers specify an elaborate an 
complete system of by-pass, and even сарае flues, while others 
insist that even with two installations, each complete in itself, the 
arrangement shall be such that easy interchangeability is possible— 
i e., 80 that either boiler can be worked with either cell and vice versa. 

With a combined plant provision must be made in the general 
arrapgement of the buildings to ре dust from reaching the 

ine room. There can be no doubt that the mechanical handling 
of refuse produces and liberates more dust than any system employ- 
ing manual labour alone. It is difficult to keep a destructor house 
even reasonably clean under the best of circumstances, and it is, 
therefore, necessary to place the destructor so that it shall be 
isolated from the power house, 

I cannot pretend to deal at an apa with the oft-debated 
boiler question in this Paper, but the information available up to 


date all goes to show that the Lancashire boiler has given excellent 
results, which may perhaps be best summarised as follows :— 
Taking eight Lancashire towns, four having boilers of the Lanca- 
shire type in connection with destructors, and four employing water- 
tube boilers, the average results in* horse-power obtained per ton of 
refuse burned works out thus :— 
Lancashire boilers, 186%6 ІН Р, hours per ton of refuse. 
Water-tube do. 1458 do. do. йо, 


For constancy of steam pressure the Lancashire boiler has the 
advantage owing to the considerable reserve of heat units in the 
water, and the available figures serve to show that its record for 
steady steaming is а very satisfactory one indeed. The choice of 
boiler has often to be determined by the space available ; further, in 
a small combined station, capital expenditure may be kept down by 
the inclusion of water-tube boilers arranged for supplementary coal 


g. 
Refuse should be thoroughly cremated, and as fuel the more 
thorough the cremation the more valuable it is for power produc- 
tion ; finally, the simpler the system by which the desired result is 
attained, the better from every point of view. 


The meeting at which the above Paper was read was held at Owens 
College, апа about 100 members and visitors attended, Mr. Cowan taking 
the chair and explaining that the chairman of the section, Mr. Earle, was 
absent in South Africa. 

After the reading of the Paper by Мг. Е. Goodrich, the meeting was very 
much interested by a series of excellent photographs shown by him. 
Among these were photographs of destructors at Grays, Nelson, Wrexham 
and elsewhere, showing the different methods of handling the refuse, by 
band-firing and by tipping in loads at a time at the top of the furnaces ; 
and the author of the Paper took care to point out by these pictures the 
awful condition of the stoker, who was up to his knees in refuse in 
the case of the top-fired cell, and the comparatively clean condition of 
the stoker who fed by shovel. Other photographs showed steam and 
temperature records, which were, to say the least, excellent and convincing, 
although from these records it was easy to notice the drop which too 
place during the firing and clearing of the fourth cell in the Meldrum unit, 
and Mr. Goodrich said that he admitted this was the weakest point in the 
unit. There was so much explanation of the pictures as almost to amount 
to another Paper, so that the discussion which followed suffered accord- 
ingly, and was somewhat brief. 

. HIGHFIELD opened the discussion by stating that he thought if 
engineers were determined to go in for combined dust destructors and 
3 stations, they must build a high and thick wall between the 

estructor and the power house, so as to obviate the nuisance of flying 
dust. There was no doubt that destructors were great nuisances owing to 
smell and dust. He had suffered in the earlier days by dust getting into 
cooling plant and so fouling the condensers, and, owing to the presence of 
smell and dust, the men employed in the power house did not attend so 
well to their duties. Having made up their minds to recognise the 
destructor as a dirty thing, however, then there were great advantages to 
be got from it. Ав to the question of hand firing and small c , this 
meant a great deal of opening of the cell doors and consequent cooling and 
loss of temperature. It was also difficult to get а good class of workman 
to stoke destructors, and, owing to the low class of those obtained, he had 
had some trouble through men drinking on Saturday nights. At any 
rate he must express an opinion that with a destructor there was certainly 
an awful lot of filth, and all he could say was get rid of it as quickly as 
possible, He should very much like to go into the relative efficiencies of 
air blast and steam blast, taking into account the water gas which would 
arise from the latter. He had found the repairs on cells very heavy con- 
sequent on clinkering, as the clinkers stuck to the side walls and brought 
away the brickwork with them. It was, in his opinion, absolutely neces- 
sary to have two sets of flues, во that one set could be cleaned every week, 
while the other set was in use; and the whole crux of combined working 
depended on the amount of coal wanted to keep stand-by boilers warm, as 
it was impossible to depend wholly on the destructor, principally because 
the class of refuse varied во much—at one time it was good and at another 
s might be all cabbage leaves, and it was impossible to burn cabbage 

ves, 

Mr. COOPER, of Colne, said that on а trial run of his destructor he 
had generated on an av 19 or 20 units per ton while burning 105 tons. 
He had been running for 12 months without using any coal, all the elec- 
tricity being generated by means of steam raised by the destructor. He 
thought а destructor was very useful at the early stages of an electricity 
works. He had not found much difficulty with wet refuse, as all the 
ashpits in Colne, or nearly all, were closed, and they used closed carts ; and 
һе employed а drying platform for the refuse before putting it into the 
cells. Hequiteagreed with Mr. Highfield that the less handling of the refuse 
the better. The destructor at Colne was used primarily as a destructor, 
and the Electricity committee got what they could out of it after it had 
served that purpose, and he did not attempt to rush the stuff through as 
Mr. Highfield did, who paid his men by piece work. Another thing he 
found was that at times there was a dearth of refuse owing to people using 
gas fires, and that people wanted their light before they started using fires 
at the fall of the year, so that at this time there was little refuse to burn. 
He had obtained 1:15lb. of steam per pound of refuse. 

Mr. BROOKLANDS strongly upheld shovel firing. 

Mr. MELDRUM was asked by the chairman to девсгібе the effect of the 
regenerator, and replied that in the first case the effect was to raise the 


temperature of the refuse, and was especially useful with wet refuse. He 


On a basis of 201. of steam per LH.P. 


224 


THE ELECTRICIAN, NOVEMBER 28, 1902. 


further stated that he had found that the best firemen were not the bona 
fide coal stokers, who had preconceived ideas of their own as to the firing 
of destructors, but were to be obtained from agricultural labourers, who 
‘were more ready to be taught. As to the question of steam jet versus the 
fan blast, he said that the use of the fan entailed an outlay of 14 per cent. 
more plant, and that the steam jet materially helped to keep the bars cool 
and to prevent clinkers from sticking, He had to a great extent overcome 
the stickiog of clinkers to the side walls by increasing the width of the 
side bars. He believed in hopper firing, and even when using nearly liquid 
offal refuse, which fell on to a drying hearth, this refuse was soon dried and 
heated so that it speedily ignited before being pushed into the cells, and 
consequently there was no diminution of temperature. He did not believe 
in dumping а lot of wet stuff down on to the fire. He would point out the 
necessity, in the case of а combined plant, of using а storage battery, so 
as to utilise the destructor to its fullest extent. As to conveyors, they 
were certainly good where a homogeneous material could be relied on for 
firing ; but, certainly, they were not much good when ashes alternated 
with bed mattresses and rolls of linoleum, and in such a case the use of 
conveyors would entail far more labour to keep them clear than would be 
necessary for hand firing. 


Mr. BIRKETT, of Burnley, kept the meeting in roars of laughter by his 


remarks on the smells and other evils arising from dust destructors. In 
his power house he had to stop up all the ventilators to keep out the smell 
and dust, and for a radius of about 200yda. all round their chimney the ground 
was covered with fine grit. He concluded by asking the destructor makers 
to consider the electrical engineers as much as possible. 


MR. A. E. PORTE’S INAUGURAL ADDRESS TO 
DUBLIN SECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS.* 


My firat duty this evening is to thank my professional brethren for the 
honour they have conferred upon me in placing me in the position of 
chairman of our local section. You are aware, of course, that Mr. Towle 
was elected to the position, but fortunately for him, and unfortunately for 
us, be was sought out by the promoters of the electrification of the London 
Metropolitan and District underground system, and offered the leading 
position on this great undertaking, a position which he is bound to fill with 
distinction. To give you some idea of the size of the station Mr. Towle is 
about to erect in London, it will be 10 times as large as the splendid gene- 
rating station of the Dublin United Tramways Co. ; in other words, it will 
have а capacity of 52,000 н.Р.—10 turbo-dynamoe, each of 5,000 H.P., and 
two smaller ones (Parsons type). In congratulating Mr. Towle upon his 
appointment, we should also congratulate our colleague and member, 
Mr. Percy Sheardown, on being promoted to the position lately occupied 
by Mr. Towle. In the removal of Mr. Towle to London, the section loses 
a valuable member and a tried committee man. I personally feel his loss 
perhaps more keenly than other members, for, having been elected vice- 
chairman for the seasion, I was looking forward to a comparatively easy 
year ao far as tbe section was concerned ; now, however I have to take on the 
more oneroue duties of chairman, and read the inaugural address, which I 
regret to say is rather scrappy, as I have beeu away nearly the whole time 
since I have been elected, and could not get matter together as I should 
have wished. I must, therefore, ask your kind indulgence this evening. 
My esteemed friend Mr. Gill who has acted as hon. secretary of the section 
from its inception, has, like Mr. Towle, been called to more profitable and 
possibly more onerous duties in London; he has been appointed chief engi- 
neer to his company (the National Telephone Co.) Some of us do not realise 
‘what this means, but when I state that Mr. Gill’s company has a capital 
of £8,100,000 (June, 1902), an engineering staff of 7,850, a clientèle of 
208,587 exchange subscribers and 434,995 miles of telephone line in use, 
you will perhaps have a faint idea of the Herculean task which Mr. Gill is 
taking over in the engineering direction of this vast undertaking. 

(Mr. ОШ was then presented with a piece of silver plate as a recognition of 
the services he haddone for the Dublin section, and of the regard and 
esteem of its members ] 

It is customary at the commencement of а new session to glance backwards 
and review the progress which has recently been made in electrical work 
of all kinds, and to encourage ourselves by considering the directions in 
which we may reasonably expect advances to be made in the near future. 

_ Our new lighting and power station in Dublin is approaching comple. 
tion, and we trust that it will prove commercially possible to supply 
current for power purposes throughout the city at a price which will 
induce a large number of our manufacturers to employ electric driving in 
their works. Three-phase working appears to have taken its place as the 
chief opponent of direct-current supply, the use of a fourth wire, asin the 
Dublin scheme, giving it an advantage in distribution quite analagous to 
the three-wire system of direct working. Nevertheless, we observe that 
great improvements are being made in single-phase motors. Large single- 
phase motors have recently been successfully put to work at Hammersmith 
and other places, for pumping, to which I will refer again. The successful 
use of alternating-current single-phase for railway work is a new departure 
—I refer to the Baltimore- Washington line, speed 40 miles an hour (series 
motors with variable field)—and it is possible that if the objections to 
single-phase induction motors, such as small torque at starting, and large 
magnetising current, can be got over, this system will die hard owing to 
its simplicity in many ways, especially in switch-gear. 

One salient advantage in three-phase working is the facility in the 
employment of rotary converters for the production of direct current 


Delivered November 21st. Abstract. 


which must continue to be demanded for chemical work, arc lighting, 
charging storage batteries, and other purposes. 'The output of such con 

verters when running with three-phase current is considerably greater 
than if working single-phase. "Taking as unity the loss of energy in the 
armature of the machine and (therefore the limit of output due to 
heating) when working simply as а direct-current motor, the loss working 
as а single-phase converter is 1'37 and as a three-phase converter 0°55, 
supposing the power-factor to be unity. The loss with a larger number 
of phases is still less, being 0°57 for four-phase and 0:267 for six-phase. 
This explains why at the new Edison Waterside Station six-phase currents 
are employed to operate the rotary converters, such currents being 
obtained by having two secondary windings on the three-phase trans- 
former suitably connected together. The output of the converter is 
practically doubled by tbis arrangement, which only involves a slightly 
more complicated transformer and three additional slip rings and their 
brush gear. It is pleasing to note that the periodicity of the new supply 
in Dublin is just sufficiently low for the operation of rotary converters of 
considerable size, 50 per second being generally taken as the highest 
periodicity at which such machines can be satisfactorily used, and most of 
us may, therefore, hope to make a closer acquaintance with these machines 
before long. 

The motive power for driving dynamos continues to attract the most 
earnest attention of electrical engineers as regards economy of fuel, uni- 
formity of motion and freedom from breakdown. Steam still holds ita 
own, and with the combined use of superheating and high pressures it 
will probably continue to do so for some time, yet it is freely admitted 
that the steam engine has approached fairly near the limit of its possi- 
bilities, and that to obtain considerably greater fuel economy the engineer 
must look to the improvement of the internal combustion engine. The 
development of the steam turbine is the most interesting phase of modern 
steam engineering, and wonderfully good resulta have already been obtained 
both with Parsons, turbines and with impulse turbines of the Laval type. 
The importance of a good vacuum with these machines is a most notice- 
able feature, a recent test on a Parsons turbine showing an increase in 
economy of 110. of steam per horse-power-hour for each additional inch of 
vacuum obtained. An interesting and successful use of the steam turbine 
has recently been made by running the exhaust steam from а group of non- 
condensing engines through the turbine into a condenser, and it is likely 
that this method might be used for obtaining additional power for lighting 
or other purposes in places where non-condensing engines аге at work. 
That steam turbines have established themselves in the esteem of engi- 
neers is evinced by the growth of the size of the units. There is a single 
station in the United States being equipped with 100,000 н.р. of turbines 
in units of 6,000kw. (working pressure 9,000 volts, speed 750 revs. per 
min.). 

One of the most remarkable properties of the gas engine is its indiffer- 
ence to the class of food it gets. When supplied with coal gas giving some 
600 to 700 B. T. U. per cubic foot, oil gas giving 1,500 B. T. U. per cubic foot, 
peat gas 168 B. T. U. per cubic foot, producer gas giving about 150 B, T.U. 
per cubic foot, or the waste gases from blast furnaces giving barely 100 
B.T.U. per cubic foot, it will, when properly adjusted, turn outa brake horse 
power-hour for every 10,000 B.T.U. supplied, and the output ofan engine of 
given size is not very seriously reduced by the reduction in the thermal 
value of its fuel. No doubt the higher compression which can be employed 
when using the poorer gases containing comparatively small quantities of 
hydrogen and hydrocarbon accounts, in a large measure for the admirable 
efficiencies which have been obtained with this class of fuel. The increase 
in compression in engines using coal is very remarkable. I have cards, 
taken by myself in 1893 and 1894 when the maximum effective pressure 
was 9510. per square inch in 1898 1401, per square inch, and on cards taken 
recently with an ordinary type of engine, the compression amounts to 
19016, per square inch. This valuable property of the gas engine, of being 
able to use poor gas, undoubtedly points to it as the heat motor best 
adapted to obtaining power from the product of our peat bogs, and it is 
surprising how little attention has been paid to this matter by those 
interested in the development of the peat industry in Ireland. "The work- 
ing of peat in producers was not even mentioned, as far as one could hear, in 
either the Papers or discussion about peat at the recent Industrial Congress 
at Cork, in spite of the fact that peat producer gas was at one time success- 
fully used at Inchicore Works for heating purposes during à period when 
the price of coal was excessive. One would naturally expect that, owing 
to the action in a producer by which the hot gases pass through the fuel 
which is descending towards the zone of combustion, the moisture in the 
peat would be dried out by means of the heat contained in these gases, 
heat which is useless when the gases are to be applied to engine driving. 

Since writing the foregoing Mr. Tatlow has kindly obtained the following 
information for me:—In Dr. Reynolds’ presidential address before the 
Society of the Chemical Industry, published in their journal, July 30, 
1892, it was stated that during the coal famine of 1872 the Royal Dublin 
Society appointed a committee to investigate peat fuel; as a result, a 
Siemens regenerative furnace was built at Inchicore Works fur working up 
scrap iron, and was fired with producer gas made from peat. The peat 
used contained 38 to 40 per cent, of moisture; no difficulty was experienced 
in maintaining the temperature of the furnace. The average conaumption 
was 5°09 tons of peat per ton of iron forged from scrap to finished work. 
Three tons of coal would have been ueed under similar conditions, and 
4-96 tons of the coal was used in an ordinary furnace. It is possible that 
ру the Mond process the ammonia might be recovered from the peat, 

The distillation of peat in the ordinary retort gives the following result : 
The evaporation ‘of the moisture coutained in peat, amounting to some 
15 to 20 per cent. in air-dried peat, is one great drawback to its use as an 
ordinary fuel as it absorbs so much of the heat of combustion ; but in a 
producer this evaporation is carried out by heat in the gases, as already 
stated, the loss of which is almost inseparable from the operation of a 
producer, | ; 
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The Jebsen process of manufacture of peat fuel in electrically-heated 
rétorts is interesting to us. Jebsen claims remarkably high efficiency for 
the system. The peat charcoal produced has a specific gravity 0°3, and а 
theoretical calorific value of 7,000 B. T.U. The analysis is as follows :— 
Carbon 76:9, Н 4-64, О 8:15, N 1778, S 0770, ash 3, moisture 4:82 per cent. 
during distillation. Gas given off is treated in the usual way, and the tar 
and water collected, the proportions being as follow :—Peat fuel 53, tar 
4, tar water 40, gas 25 per cent. 

І may, perhaps, say a word or two about long-distance transmision. 
In the United States we see transmissions up to 200 miles in length, band- 
ling thousands of horse-power at pressures up to 50,000 volts on the line (Bay 
Counties in California). 


radiation can be kept within bounds. The distance transmitted is simply 
а question of capital into which I need not go at present. Accidents rarely 


occur to individuals in the use of these very high line voltages—in fact, I 
question if 50,000 is per зе апу more dangerous than 5,000, and I feel that 
if we are to make use of such of our rivers as are available and of our peat 
bogs we must transmit at pressure at present tabooed by the Board of Trade 


for overhead work. 
There are at present in England and Scotland 14 power schemes pro- 


moted and either passed or under the consideration of Parliament, the 
capital authorised being roughly £13,000,000 and borrowing 


powers £4,000,000. In Ireland there is but one power scheme— namely, 


the Schannon scheme, which has a capital authorised of £260,000 and 
It is believed that the large power houses 
will turn out electricity at a cost of under 4d. per unit, and will be able 
to distribute wholesale at slightly over ld. per unit, prices which small local 
stations could never attain to. The local distribution of current will, of 


borrowing powers of £120,000. 


course, be undertaken by local authorities who have statutory powers. 


There is, however, a difficulty which exists in this country and in no 
other as far as I can remember, and that is the extraordinary restrictions 
placed upon the use of high-pressure overhead lines. In America and on 
the Continent, as far as I am aware, there is no statutory limit put upon 
the construction of overhead works ; here, however, we are burdened by 
the Board of Trade rules, which permit only 650 volte, whereas, as I have 
stated before, overhead lines in America carry currents up to 50,000 volte’ 
pressure. Iam of opinion that in the near future the Board of Trade will 
sanction the use of very much higher pressures on overhead work ; in fact, 
in many places it will not pay to lay down underground mains to small 
isolated places which can readily be reached by means of overhead wires 
erected acroes the open country. The same applies to working pressure on 
light railways and tramways. I see no reason why we should not use 
trolley wires at 1,000 volte, or even higher pressures, if found advisable. 
The only rational limit I can understand is the insulation of lines and gear 


upon the moving vehicles. 


PHYSICAL SOCIETY. 


At & meeting of the Physical Society, held on November 14th, 
Prof. S. P. Thompson, president in the chair, a Paper on ` 


‘The Theory of the Aluminium Anode,” 


by W. W. TayroR and J. K. H. INoIIs, was read by Mr. Inglis. 
Aluminium is very slowly acted upon by dilute sulphuric acid even 
at moderately high temperatures, With dilute hydrochloric acid 
the action is violent, and it is found that if a little hydrochloric acid 
or soluble chloride be added to dilute sulphuric acid, the action is 
as violent as with hydrochloric acid of the same concentration. The 
object of the present Paper is to find an explanation of this 
anomalous behaviour of sulphuric acid, and of the effect produced 
by the addition of chloride. It has long been known that, when an 

uminium electrode is employed as anode in a solution of a sulphate 
or sulphuric acid, there 18 а very great resistance offered to the 
current, and that this resistance is due to a film which separates 
the electrode from the solution. If the aluminium is the cathode, or 
if other acids are substituted for sulphuric acid, this great resistance 
does not exist. It seems probable that the two phenomena are 
related, and that the film is also the cause of the slow action of 
sulphuric acid on aluminium. Тһе authors have attempted 
to establieh a theory which will explain these phenomena. The 
Paper opens with a historical account of the subject; and it is 
pointed out that the question is now of practical importance in con- 
nection with the use of aluminium electrodes for the conversion of 
alternating currents into direct currenta. The first experiments were 
made with a cell consisting of aluminium and platinum electrodes in 
dilute sulphuric acid, and were carried out to ascertain in what way 
the addition of certain salts affected the aluminium anode. The 
influence of potassium chloride, bromide, nitrate, acetate, chlorate, 
and thiocyanate in various concentrations wea investigated, and the 
authors conclude that the presence of certain ions enables a large 
current to pass through the cell The reason seems to be that the 
film of aluminium hydroxide with which the anode is covered is per- 
meable to certain ions but impermeable to others. The anomalous 
behaviour in sulphuric acid would then be due to the impermeability 
of the film to the SO,” ions and also to the Al% ions. This expla- 
nation is in accord with the fact that reversal of the P.D. acting upon 


There is, of course, no limit to the pressure so 
long as insulation is possible, and that what I might call the electrical 


the cell immediately causes а current to pass, the film being per- 
meable to H' ions. Experiments were next made upon the rates of 
diffusion of various ions through a film of aluminium hydroxide. It 
was found that several salts of potassium diffused rapidly through 
such a film, but that the sulphate passed through very slowly. This 
strengthens the argument that the abnormal behaviour of aluminium 
anodes in sulphuric acid is due to E It is suggested that 
the very small current whioh does pass may be due to a secondary 
action at the anode, in which the ions of water take part. The 
theory is confirmed by а series of experiments in which the peculi- 
arities of the aluminum anode are reproduced by means of a platinum 
anode coated with a film of aluminium hydroxide. А further test 
was applied in the direct measurement of the resistance of & film of 
aluminium hydroxide to the passage of different ions. Quantitative 
experiments which the authors have performed on the effect of the 
presence of different ions on the reaction between aluminium and 
sulphuric acid, show that this reaction is considerably accelerated by 
the addition of potassium chloride. 

Dr. LEHFELDT said that the lines of explanation were probably correct. 
Referring to the behaviour of an aluminium anode in sulphuric acid, he 
said that the small amount of conduction might be due to the fact that the 
film was not quite impermeable. 

The CHAIRMAN called attention to one of the experiments described 
in the Paper, in which a P.D. of 50 volts applied to a cell with a membrane 
of aluminium hydroxide between the electrodes produced a current of 0:07 


ampere, and asked what the current would have been if the voltage had 
been reversed. 


Mr. CAMPBELL mentioned some experiments which he had seen per- 
formed with an alumivium rectifier. He said that if an alternating E. M. F. 
of small magnitude was applied to the electrodes of a cell consisting of two 
aluminimum plates immersed in strong sulpburic acid, the electrostatic 
capacity of the cell was large, but if the E.M.F. was increased the capacity 
fell considerably, and then did not recover on reducing the applied E.M.F. 
till the cell bad been allowed to rest for some considerable time. He asked 
for an explanation of this phenomenon. | 

Prof. AYRTON asked the authors whether the rectifying power of an 
aluminium anode was а question of resistance or of back E.M.F. He 
said that if an aluminium anode and a lead cathode were placed in a 
solution of Rochelle salt and an E.M.F. applied for about an hour, it was 
then impossible to send a current through the cell even by increasing the 
E.M.F. to 120 volts. If such a cell was used as a rectifier, a black deposit 
was formed on the aluminium plate which remained constant in weight. 
If a direct current was sent through the cell, & white deposit was formed 
and the aluminium plate lost in weight. Prof. Ayrton described some 
experiments which seemed to show that the properties of these cells were 
connected with changes in the liquids of the cells. 

Mr. INGLIS, in reply to the chairman, said that in the particular experi- 
ment referred to & reversal of the E.M.F. would havegiven a current of about 
50 amperes. In the experiment mentioned by Mr. Campbell the expla- 
nation might be that when the E.M.F. was large the ions could permeate 
into the interstices of the film and produce an effect corresponding to a 
diminution of electrostatic capacity. He thought that the power of an 
aluminium anode as a rectifier was due to increased resistance and not to 


back E.M.F. 
A Paper on 


“A Determination of the Ratio of the Specific Heats at Con 
stant Pressure and at Constant Volume for Air and Steam,” 


was read by Mr. Mackowgr. The method employed in this Paper 
is similar to that used by Lummer and Pringsheim, and consists in 
allowing the gas under investigation to expand adiabatically and 
measuring the lowering of temperature caused by such expansion. 
The chief modification introduced was the substitution of a platinum 
thermometer with compensating leads for a bolometer strip. The 
electrical contacts were made by a specially constructed merc 
switch, instead of by hand, and it was found possible to work wi 
smaller quantities of gas than Lummer and Pringsheim had used. 
In the experiments with air the vessel used was about 50 litres capa- 
city. The pressures were measured with an oil manometer, and the 
temperatures with theplatinum thermometer. Thetime which ix tan 
between the instant of reducing the pressure and the reading of the 
final temperature was determined by means of а chronograph, and 
varied in the experiments described in the Paper from 0:5 second to 
5 second. The value of у must be;correctedon account of conduction 
and convection during this interval. A correction was also applied 
to eliminate the effect of radiation from the vessel to the thermometer. 
The author's value for the ratio of the two specific heats in the case 
of air is 1:401. In the case of steam, a cylindrical copper vessel of 
about 93 litres capacity was used. The vessel was enclosed in a 
copper jacket filled with steam so that the steam in the inner vessel 
was superheated about 10°C. The pressure in the jacket was kept 
constant by means of an automatic gas regulator, devised by Prof. 
Callendar, which controlled the supply of coal gas reaching the burner 
employed for the generation of the steam. The observations with 
steam were similar to those in the preceding experimenta, but special 

recautions were necessary to prevent the condensation of the steam 
in the tubes leading to the vessel. 'The results for steam were not 
sufficiently accurate to justify the application of corrections for radia- 
tion and for conduction and convection. 'The values of ^; deduced 
from two series of experiments were 1:307 and 1:304. 
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Prof. CALLENDAR congratulated the author upon the good agreement 
of the results of a difficult experiment. He mentioned the difficulties in 
overcoming conduction when working with steam at a high temperature, 
&nd pointed out that the author's value for the ratio between the specific 
heats of steam agreed closely with that which he (Prof. Callendar) bad 
recently deduced from theoretical considerations. An important feature 
of the present Paper was that experiments had been performed in which 
different periods of time elapsed between the releasing of the preesure 
and the determination of the final temperature. Referring to the fact 
that the author had used a platinum thermometer instead of a bolometer 
strip, he said that although а bolometer strip was more sensitive than а 
platinum thermometer it was more sensitive than necessary in such an 
experiment. Another point in the experiments was the use of smaller 
quantities of gas than had hitherto been employed, an advantage of impor- 
tance when dealing with rare gases. Prof. Callendar then exhibited and 
described the pressure-gauge referred to by the author and used in his 
experiments. 


The society adjourned until November 28th. 


ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


coma. May 17, 1901 

) ma =. Aug. 8, 1902 ( pal) .. Nov. 1, 1901 

Com Ja — . 16, 1800 Liverpool (Company) ......Oct. 10, 1902 

.Feb. 7,1902|Liverpoo! (Municipal). . . April 4, 102 

= ~. NOV. 14, 1903 | London Elec. Supply Сог . . Sept. 5, 1002 

Bournemouth (Company) ~ April 18, 1902| Londonderry ( шора!) Feb. 

DAD «о о «NOV. 29, 1901 | Lymington (Company)..... Oct. 

— 12, 1901 | Manchester (Municipal)....Aug, 29, 1 

12, 190% | Metropolitan Elec. Supply Co. Apr. 25, 1902 

8, 1902| Morley (Municipal) ........July 25, 192 
902| Newcastle and District (Co. 
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Dec. 13, 1901 Stepney (Municipal)........ Oct. 3, 
Greenock (Municipal) ...... Aug. 80, 1901 Sunderland (Municipal)... .. Aug. 
Guernsey (Company)........ Sept. 26, 190? Taunton (Municipal 

ord (Com . 19, 1900| Tunbridge Wells 

; . 27, 1901 | Wakefield (Munic 
)-Oct. 31, 1902| Walsall (Munici EN 
7, 1902| Wandsworth (Company 
А 9, 1901| Westminster (Company „= 
) =~ Jan. 25, 1901| Whitehaven (Muniol Feb. 8, 1902 
Harrow (Company) .. .. Deo. 21, 1000 Wimbledon (Municipal) ....Oct. 17, 190 
Hastings (Municipal) ...... July 18, 1902 Winchester (Company) .. . June 20, 192 
Hereford (Municipal) Jan. 17, 1902 Windsor aad Eton (Co.) —..July 19, 105 
Hove (Company) 2. = a ее — Jüly 18, 1902| Wokip dere, — 22, 1891 
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) =.. Des. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Birmingham Trams. (Co.) . May 80, 190?) Dublin United (Co.)) Feb. 98, 1902 
Blackpool Tramways (Mun.) Nov. 14, 1902| Dublin and Lucan (Co.) .... Feb. 21, 1902 
Blackpool & Fleetwood (Co.) Feb. 21, 1902| Glasgow Corporation (Mun.) Aug. 11, 1899 
FEB icon © Кор сап Bel: Isle of Man (Co.) .......... May 27, 1898 

shore (Co.) .............. May 25, 1900| Leeds City (Mun.).......... June 2, 1899 


з 
Erg Ri 80 Mar. 21, 1902 Liverpool Overhead (Co.) .. Aug. 15, 1902 
Br'mpt/'n&Picc'dillyCir.(Co.) July 8, 1898| Liverpool Trams. (Mun.) . May 80, 1902 
Central London (Co.) Aug. 15, 1902 New General Traction (Co.) May 27, 1898 
City & South London (Co.) .. Jan. 31, 1902 Oldham, Ashton & Hyde (Co.) July 5, 1901 
Douglas Southern (Co.) .. . May 27, 1898! Waterloo & City (Co.) Mar. 1, 1901 


East Ham Municipal Blectric Supply Works and Tramways. 


The accounts summarised in our first table are those cover- 
ing the period of about nine months between June 22, 1901— 
the date of commencement of supply at East Ham—and 
March 31st last. In view of the period being short of the 
fall year, the figures hardly permit of a fair comparative 
study. The output data show that the works operated rather 
as a tramway power station than as a lighting station. Of 
the total output of 675,638 units sold, 58:1 per cent. were 
sold to the tramways, 28:2 per cent. for publie lighting, and 
188 per cent. to private consumers. 

In the circumstances the costs figures are of interest, and 
it is not surprising to find the load-factor working out at the 
high value of 22-9 per cent. So far as it is possible to judge 
from the results of nine months’ working, the costs shown are 
highly creditable, and it is evident that full advantage was 
taken of the favourable character of the load to produce 
satisfactory financial results. At 2°52d. per unit the total 
revenue is very low for so young a concern, yet the financial 
results must be regarded as most satisfactory, especially con- 
sidering that the earning period on the capital was only nine 


months. 
We must say that we think the tariff adopted unduly 


favours the public lighting department at the expemse of the 
tramways. Thus we find that the average price received 
for public lighting was only 1:59d. per unit аз against 
2°25d. charged for traction supply. If the respective 
figures were reversed the arrangement would seem far more 


equitable. 

Even under the present tariff scale the tramways appear to 
show good results, though, as might be expected, the power 
expenses appear rather high at 2:21d. per car-mile. Here, 
again, for an earning period of only nine months the gross 
profit at 6:8 per cent. of the mean capital is a creditable result 


to show. 
Dublin and Lucan Electric Railway. 


Our second table covers the two corresponding half-years 
ended respectively at June 30, 1901, and June 80 last. This 
is а hilly little line, but the costs show ап appreciable dimi- 
nution in respect of working expenses, while thamks to the 
increase in the goods traffic, and also to a slight increase in 
the passenger traffic the receipts are generally increasing as 
between corresponding periods. 

The latter half of the year appears to afford the best busi- 
ness to the liue. Up to the present the profits have not 
afforded an ordinary dividend, but the 5 per cent. preference 
shares have been paid on. 

The total costs for the period to last Jane would have been 
much the best figure hitherto shown had it not been that 
compensation for an accident had to be paid exceeding by 
£158 the amount covered by insurance. 


REMARKS TO TABLEG. 


EAST HAM.—« Period of nine months. “ Or alternatively, by max. demand 
system 7d. to 2d. c Traction supply at 21d. per unit. d Nite of works being purchased 
from General District Fund £4. е Boilers £9,922, machinery £14,983, meters £1,026, 
instruments £43. f Includes artesian well £1,502. g Over-expended. A Arcs 
£1,546, glow lamps £22. г 39,793 at 7d., 1,246 at 54d., 2,796 at 5d., 45,576 at 3d., 
30,356 at 2d., plus 1,006 units for power at 3d. £13, £19 from artisans’ dwelli and 
£60 from tramways for supply to 5 ares at £16 per ann. j Salaries £126. * Build. 
ings £13, boilers £39, steam, exhaust, water, &c., pipes £11, engines £30, well, 
pump and tanks £6, condensers £11, cooling tower plant £3, feed pumps £2, 
instruments £1, other plant and tools £19. Г Salaries £20. a Mains £3, 
apparatus on consumers’ premises £2. n Salaries 433. o Carbons £37, renewals 
and repairs of arc Jumps, posts, &c., £55, and £19 on special lamps (artisans' 
dwellings)" р Engineers’ department—proportion. q Fire insurance , boiler 
insurance £13. r Exclusive or premia expenses £1,113. s Being ' amount 
set aside for repayment of capital pending permanent borrowing and renewals.” 


EAST HAM TRAMWAYS.—a Period of nine months. b On permanent way 
£56,182, and on overhead equipment, including cars, tools, &c., £20,600. с Buildings, 
d Scheme expenses £1,694, miscellaneous £177, land—site of works purchased from 
General District Fund £2. е Loans repaid out of revenue. Advertising—on cars 
£426, on tickets £50. g Paid for 358,352 units of electricity purc at 23d. 
h Salaries £307. i Punch hire £45, licences £76. j Law and compensation £74, 
insurance £206. k To repayment of loans. l Being deficit at June 22, 1901—viz., 
£1,806 deficit at April 1, 1901, and £03 redemption, and £47 interest charges to June 
22, 1901, and £535 interest on temporary loans for extensions. in Deficit. 


DUBLIN AND LUCAN RAILWAY,—a 11 first-class canisges, 2 open ишы, 
3 third-class carriages, 14 open waggons and 4 parcel vans. b Working stock £9,204, 
electrical equipment £19,455. c ''Reconstruction account." d Advertising £45, 
parcels £119. e Wages £61, materials £57. / Wages £63, materials £5. g Wages 
£1, materials £30. Л Auditiug £9, insurance £00. i Allocated to reduction of 
expenditure on electrical equipment. j Merchandise and minerals £87, parcels 
£120, advertisements £45. k Wages £31, materials £2. | Wages £47, materials £5. 
m Materials. n Directors £75. o Auditing £6, insurance £73. р Compensation 
for accident. q £300 to reserve fund, £200 in reduction of cost of electrical equip- 
ment, and £100 to electrical contractors (half-yearly instalment). 
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YEAR ENDED 
QUANTITIES— PERIOD. 
. ene 
" sold to consumers Train or car mileage ............... 
„ sold for publie lighting, Ke. Carried 
E sold for traction 71 TF Length of line authorised (miles) 
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DUBLIN AND LUCAN ELECTRIC RAILWAY. 
Dublin and Lucan Electric Railway Co. 


March, 1900. 


Overhead trolley at 500 volts, 


H. Harrison. 
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PROGRESS IN WIRELESS TELEGRAPH SYSTEMS. 


Our article, “Some Recent Wireless Telegraph Patents,” 
concluding in this issue, has placed before our readers a detailed 
picture of the past two years’ progress. During this short 
period the march of invention in this branch of applied elec- 
tricity has been greatly accelerated, very sensational per- 
formances have been recorded, and the whole subject has 
undoubtedly increased vastly in importance. On these counts, 
therefore, the batch of patent schedules just published is of 
exceptional interest. The critical reader of the specifications 
will notice in them two points—the better understamding of 
the behaviour of electrical oscillations on wires and the entire 
absence of any essential improvements in syntonisation. Bat 
though the small progress towards the ideal pure-tone wireless 
telegraphy must have disappointed all the enthusiasts, the 
growing knowledge of the habits of high-potential oscillations 
із a matter for congratulation to electricians. In this con- 
nection the gradual scientific evolution of the apparatus 
constituting the Fleming-Marconi system, easily traceable 
in the successive specifications, is especially instructive. 
In the main, these particular patents consist in the elabora- 
tion of devices, mauy highly ingenious, for ensuring the easy 
and safe manipulation of what are probably—with the possible 
exception of Т=згл'в own experiments in the Rockies—the 
most intense high-frequency discharges ever handled. The 
experience here gained is a substantial advance in the appli- 
cation of tha principle of the Tesla coil on a grand scale to a 
definite problem. This magnification of the Tesla apparatus 
is, in fact, the chief novelty in the Fleming-Marconi patents ; 
the essential features of the apparatus, regarded as a mode of 
radiating energy, being unmodified in method and remaining 
unchanged in principle. The reasoning which has probably 
guided these inventors to their present application of the Tesla 
discharge is, however, well worth our attention. Iu the first 
place, in attempting syntonic telegeaphy it is necessary to be 
able to maintain undamped a long series of regular electric 
vibrations, in spite of the decay of the oscillations which 
radiation of energy necessarily entails. To do this, energy 
must be supplied а& about the rate at which it is radialed. 
Hertz found in the case of his small apparatus that the rate 
of radiation was about 22 н.р. The rate in the case of large 
radiators, such as that at Poldhu, must be considerably larger. 
Hence it follows immediately that a very considerable horse- 
power is necessary. The power required could obviously be 
obtained by the use of a dynamo, but in the application of a 
dynamo for such a purpose, another principle must be taken 
into consideration—namely, that to detach electrical. waves 
from a vibrating system high potentials seem necessary. To 


satisfy both these conditions Prof. Еткмтне designed a series 
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of large Tesla transformers, which should take in turn 
the energy of the oscillations in an alternating-current 
circuit and give it, as it passed from one transformer 
to another, the form of quicker and quicker vibrations 
at continually increasing pressures. The governing factor 
which controls the final rate of vibration is the natural 
period of the radiator. Moreover, to produce a fairly 
long train of waves, the frequency in the last transformer 
circuit must be considerably less than that of the radiator, for 
then the radiator can, so to speak, draw sustenance from the 
energy stored there. The frequency of the oscillation on the 
radiator is thus the greatest of any in the series. The method, 
described in the specification, of attuning all the circuits con- 
cerned is based on these considerations. It is a thoroughly 
practical and very noteworthy process, well calculated to reduce 
to a minimum the great power losses which must occur in the 
suecessive transformer circuits and their spark gaps. As the 
natural frequency of the great and complex radiator now in 
use at Poldhu is probably considerably less than that of the 
old single air-wire, we see, by the way, that longer waves are 
now being utilised than formerly. This is a move in the right 
direction ; for longer waves, as they sweep over the surface of 
the earth, will surely break up later, or, in other words, will 
travel further than will short waves. 

The opinion just expressed is directly opposed to certain 
views get forth by M. Bronpex in the specification of his 
system. For, in contrasting his plate condenser radiator with 
the vertical wire used by others, he speaks unfavourably of 
the wire’s large self-induction, and of the slow oscillations 
which that magnitude involves. But here he is neglecting 
the consideration that, by diminishing the self-induction of a 
radiator, its grip on the ether is lost. Those who have 
watched Mr. Marcom’s progress must have noticed that his 
success began when first he discarded high-frequency vibra- 
tors—such as the Righi oscillator—and when, by adopting 
the vertical wire, he commenced to use great wave-lengths. 
In fact, it may be, we think, in the case of air-wire systems in 
general, not altogether the mere height of the vertical radiator, 
but, in addition, the length of wave it yields that is responsible 
for the success of the elevated conductor. In other respects 
than these, however, M. BrowpEr's proposals must suggest 
question and criticism. Take, for example, the ingenious 
scheme intended to indicate to the mariner his simultaneous 
distances from a number of shore stations. Its practicability 
depends on constancy in [the sending conditions, on an 
invariable distance of propagation despite varied weather, and, 
worst of all, on absolute uniformity in the sensibility of all 
receiving instruments. Such demands as these will lead most 
people, we think, to conjecture that the system remains a 
paper one. 

Entirely different considerations must be brought to bear 
on Prof. Frssenpen’s ambitious system, which aims at trans- 
mitting speech itself. Put in a few words, a telephone 
diaphragm at the receiving end is deflected in proportion to 
the intensity of the induced oscillation. This intensity is 
varied from the sending station either by throwing the sending 
air wire more or less out of tune, or by altering the voltage of 
the oecillations thereon—these effects in either case being pro- 
duced by the deflection of the diaphragm of a telephone trans- 
mitter. The sending air-wire is thrown out of tune by altering 
either its inductance or its capacity ; the voltage of the oscilla- 
tions is changed by altering the resistance of the air-wire. 
Probably of each of these devices the reader of the specifica- 
tion will ask : Are not the different effects, even under most 
favourable circumstances, extremely small? To mention one 
case only, the modification in the period of а big air-wire by 


such alterations as can be produced in its capacity by the 
minute movements of a telephone diaphragm must be very 
slight indeed. The condenser telephone of Dol REAR is, we 
know, a very feeble instrument. Experiment alone can answer 
these questions, however. For the present Prof. FESSENDEN 
is to be congratulated on tackling the problem of wireless 
signalling in a refreshingly novel manner. 

In the specifications of the system of орок and Матвнклр 
the reason for each step in its design is £o clearly indicated, 
and the fundamental principles are now so well known, that 
explanatory comment is unnecessary. That a system rooted 
so definitely in accurate knowledge of the principles of the 
subject is not more frequently in evidence in the field of 
practice may be attributed to the existence of other calls on the 
energies of its authors. Had they been possessed by that mono- 
mania which will tolerate no distraction, we might at this 
date have chronicled a more advanced stage in its development. 

Our review of the past two years’ invention has uncovered 
no novel mode of attempting perfect tuning. New ways of 
arranging wires and condensers we find in plenty. But such 
combinations of self-induction and capacity as these, are all 
subject to certain well-known disabilities as regards sharp 
syntony. Even if a pure tone could be generated by and 
propagated from any of the known emitters (and this is not 
{ог а moment admissible), it remains an unfortunate fact, as 
old as Hertz, that it will induce appreciable electrical effects 
in any conductor—within wide limits—on which it falls. 
Thus the Brobdingnagian development of apparatus, so often 
in other fields of industry a protective factor, in this case 
affords no exclusive possession. Within the range of a giant 
radiator smaller apparatus of great variety in size and period 
may, if sensitive enough, record the signals dispatched. It is 
only when the limit to the sensitiveness of the receiving 
apparatus is approached that accurate tuning can matter ; 
though possibly even then considerable latitude is allowable. 
Thus that elusive desideratum, perfect syntony—without which 
complete rivalry with telegraph wire and cable seems impos- 
sible—is scarcely more nearly approached than in some of the 
earliest experiments ; and to-day wireless telegraphy, in spite 
of its recent enormous developments, seems as far from dis- 
placing the older industries it set out to rival as it was two 


years ago. 
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Electric Power Transmission. By Lovis BELL, Pa. D. (New York : 
Electrical World and Engineer). 


This book contains a large amount of information of great 
value to the practical engineer, and describes at considerable 
length the various modern systems of power transmission. 
The chapters on hydraulic development and high-tension 
transmission are particularly interesting, giving a general 
idea of the present American practice in these directions. 
The merits of both continuous and alternating (single and 
polyphase) currents are discussed in detail, as are also the 
different types of motors. The author seems to have taken 
particular care in the description of synchronous and induc- 
tion motors, and the problems that occur in the working of 
these machines have been dealt with in a lucid and practical 
manner. He favours polyphase working, and is under the 
impression that it is the system of the future; also that a 
frequency of 50 or 60 is the most serviceable. Under 
“current re-organisers are described rectifiers, motor- 
generators and rotary converters, the principle of the last 
named being set forth in a manner which will quite dissipate 
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any hazy notions that the reader may have respecting them. 
Now that the question of water power is receiving so much 
attention in this country, the chapter on turbines is especially 
interesting, while that entitled the ‘‘commercial problem " 
should certainly receive the attention of central station engi- 
neers. The author comments upon the fact that the manu- 
facturer who drives his machines in the old way is surprisingly 
ignorant of what it is actually costing him, and generally, his 
calculations lead him to assume that the figure is much lower 
than it really is. It is, he says, for this reason that electric 
driving is not adopted to а larger extent, and will not be until 
it can be shown to be cheaper than the present methods. We 
cordially commend this book to the careful consideration of 
those who are interested in the important subject of electric 
power transmission. 


Handbook for Street Railway Engineers. Ву Н. B. ANDREWS. 
(New York: John Wiley & Sons.) 1902. 5e. 6d. 


This is an excellent little 200-page pocket. book, the civil 
engineering portion of which should be especially useful to 
tramway engineers. After the usual mensuration formule, 
most complete data, tables and diagrams are given for the 
laying.out of curves, and these are followed by some general 
notes and tables on track construction. Two chapters are 
devoted to bending moments and strength of materials respec- 
tively, and then comes the electrical section, which, however, 
only covers 50 pages. This part of the book is not quite so 
well done as the first chapters, exactly half of it being devoted 
to the properties of ** phono-electric " and aluminium wire, to 
which many more tables are given than to hard-drawn copper 
wire, although the latter is, of courae, far more extensively used 
for trolley-lines than all other metals put together. The end of 
the book contains fairly long trigonometrical tables. 


Die Blektrisität in Gasen. Von Dr. Јонлимаз Starx, 509 pp., 
144 diagrams. (Barth: Leipzig.) 12s., bound 13e. 

This is the first, and, as far as we know, the only attempt 
yet made to furnish a ccmplete and philosophical representa- 
tion of the phenomena of electric discharge through gases. 
The completeness of the work is vouched for by the fact that 
no less than 2,400 passages from various Papers on the 
subject were worked in, and the necessary philosophic unity 
of treatment is provided by the author’s theory of ionic shock, 
whose fruitfulness our readers have already had many an 
opportunity of appreciating. The theory is frankly based upon 
the electron—that fandamental unit of electric quantity which 
is to electrical science what the atom is to chemistry. The 
theory of discharge by ionisation and ionic shock producing 
further ionisation is the guiding thread which the author uses 
with great effect to unravel the knotty problem of gaseous 
conduction. There are, of course, other sources of ionisation 
besides ionic shock, such as heat, ultra-violet light, Róntgen 
rays, Becquerel rays and chemical processes, but the im- 
mense variety of luminous and electric phenomena within 
& vacuum tube are brought under a common principle by the 
ionic-shock conception as they are by no other idea hitherto 
advanced. Whatever, therefore, may be found to be the 
eventual limitations of this conception, we must acknow- 
ledge the wisdom of the author in adopting this point of view, 
and his success in marshalling the various facts in an organic 
system. That is what we want at present—a principle, a 
point of view. Someone must have the courage to string all 
the bewildering data together, however imperfectly or clumsily. 
We cannot have a perfect theory. We never shall. Buta 
theory which accounts for a couple of thousand of facts and 
contradicts none is, to say the least, invaluable as an aid to 
the memory and as an indicator of further discovery, The 
book before us is practically an electron theory of gases. 
Liquids and solids are only touched upon lightly. The eleo- 
tron theory of metallic conduction, so earnestly pursued at 
present at the Cavendish Laboratory, is not embodied in this 
work. Probably it is not ripe for embodiment. 

It would be unfair to criticise minor details in a work where 
almost every fact might form the subject of a separate essay. 
We therefore content ourselves with saying that the work 
admirably fulfils its purpose of providing a compass for the 
navigator of an unknown ocean.” 


SOME RECENT WIRELESS TELEGRAPHY PATENTS. 
(Concluded from р. 187.) 


Patent No. 11,848 of 1901, taken out by Sir Oliver (then Dr.) 
Lodge and Dr, Muirhead, relates to improvements in syntonic 
space telegraphy by means of Hertzian waves. The specifica- 
tion states that :— 


In Fig. 12 the Roman numeral I. indicates the emitting station, and II. 
the receiving station. In actual practice it will be understood each station 
may either emit or receive; it is usual to utilise the one sky-wire f for 
both purposes, and to so arrange the connections that, by means of а 
switch, either the emitting circuit or the receiving one may be connected 
toit. For the sake of clearness all this is omitted from Fig. 1. 


In carrying out our invention we utilise three discoveries which were 
demonstrated by experiments by one of us, and to which it will be neces- 
sary to refer before proceeding to describe our present invention (see the 
Paper entitled “Experiments on the Discharge of Leyden Jars,” by 
Oliver J. Lodge, F.R.S., in Vol. L. of the Proceedings of the Royal Society). 
We refer to (1) an experiment called that of the “recoil kick," wherein a 
long wire attached to а discbarging Leyden jar circuit was thrown into 
violent electric oscillation in synchronism with the jar, combined with (2) 
an experiment called that of “overflow,” wherein a long wire appendage 
was used to set up oscillations in a Leyden jar circuit and to cause it to 
overflow, combined also with (3) the *syntonic" Leyden jar experiment 
discovered by one of us and first published in the magazine Nature, 
Vol. XLI., p. 368, where the oscillations of one discharging Leyden jar or 
condenser circuit set up similar feeble oscillations in a distant Leyden jar 
or condenser circuit precisely attuned to the first, The wire referred to in 
experiment (2) in carrying out this invention we use as an elevated or sky- 
wire both for the sender and for the receiver, and we detect the overflow 
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by means of a coherer, as described in the book “ Signalling through Space 
without Wiree," 3rd edition, p. 21, and see also pp. 6, 22, 27 and 31, thereby 
enabling a very feeble overflow to be detected. 

In carrying out our invention the coherer employed as detector of the 
Hertzian waves is connected to the receiving Leyden jar or condenser во аз 
to feel and detect the overflow, and at the same time to be protected from 
the direct action of the aerial conductor or of any pulse or sudden jerk 
collected by it about which there is по tune e 

Ав will be seen, first, from that part of Fig. 12 showing the emitting 
station, we employ in the emitting circuit a condenser, I, the opposite ter- 
minals of which are connected through a suitable self-induction, m, which 
may be а simple wire or may be a coil, with а spark-gap, g, which is excited 
in the ordinary way by the induction coil c and trembling break, giving one 
sperk for dot and two or more sparks for dash when the primary circuit b 
of the said coil is closed either by hand or by an automatic key, a. Опе 
terminal of the condenser I has the aerial conductor f of appropriate length 
and capacity area reaching up to a considerable height connected to it, and 
the other terminal of the said condenser is connected either to earth direct 
or through another condenser n to earth as shown in Fig. 12. In place of 
the earth а second capacity area may be employed as described and claimed 
in the specification of Letters Patent No. 11,575 of 1897. 

In the receiving circuit we employ a similar condenser, Z, closed through 
a similar self-inductance, т, but without any spark-gap, so that oscillations 
of great feebleness can begin in it and work up to something perceptible. 
The said condenser l, when used for receiving, like the other when used 
for emitting, has an aeriul conductor or capacity area, f, connected to it 
and reaching up to а considerable height to catch the pulses from the dis- 
tant station, and by means of them to excite and promote oscillations in 
the circuit of the condenser I to which it is attached, the other coat of the 
condenser / being earthed as usual. The said receiving condenser / is pro- 
vided also with an overflow path, in which the coherer A is inserted for the 
purpose of detecting the overflow with the battery j, the telegraphic 
receiver i, and a subsidiary condenser o, for by this arrangement the tele- 
graphic instrument i is able to indicate every cohesion caused by every 
overflow provided the coherer A is kept constantly automatically tapped 
back by clockwork, or other mechanism, as described in the specification of 
the prior Patent No. 11,575 of 1897 granted to one of us. 
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The object of the subsidiary condenser o is to act Ав à shunt to battery 
and receiver so far as sudden electric changes are concerned, and thus 
afford an easy path for overflow from the main condenser / ; it does not 
necessarily form of the oscillating circuit, and the amount of its capa- 
city is immaterial so long as it is large enough not to throttle or interfere 
with the oscillations or with the free overflow of the condenser / into the 
coherer Л, and во long as it is small enough to help protect the coherer 
from undesirable disturbances collected by the aerial conductor f. 

In order to provide efficient tuning or synchronism between the sending 
and receiving circuits, the length ог self-induction of each condenser cir- 
cuit is capable of adjustment within certain limits by means of an arrange- 
ment such as sliding contacts or a revolving arm p, on the principle first 
described by one of us (see the book “Signalling through Space without 
Wires,” at p. 6), or it may be done in any ordinary way, as by approaching 
or receding the spires of a coil or two portions of a coil (see д in Fig. 14.) 

Sometimes between the aerial conductor and earth we insert (as shown 
in Figs. 15 and 14) the two condensers Г and o (of suitable capacity for 
their respective functions) in series, and also the adjustable self- induction m. 
Only one of these condensers is intended to overflow, and with this one the 
terminals of the coherer are connected directly (às shown in Figs. 13 
and 14) instead of through the supplementary condenser (as in Fig. 12). 
But to avoid the sbunting of the coherer by battery and receiver (in Fig. 15) 
we prefer to use the supplementary condenser o, and to make the con- 
nections as shown in Fig. 14. 


Fic. 13. Fic. 14, 


The self-induction m in most cases consists merely of an almost com- 
plete circle of thick copper wire, as shown, the circuit being closed by 
means of the spring copper revolving arm p, which rotates about the centre 
of the circle, merely varying its length for the purpose of the fine adjust- 
ment of tuning. For coarse adjustment this circular strip of copper is sup- 
plemented by an open spiral of thick copper wire, as shown at q in Fig. 14, 
or by any additional self-induction adjustable in any well-known way. 

The action of an emitter upon а receiver constructed in accordance with 
this invention is a follows : The induction coil c of the emitter charges the 
condenser / of the emitting station, and discharges it at the spark-gap g, 
thus setting up oscillations in the circuit of the condenser / through the 
self-induction m, the frequency of which can be adjusted by varying the 
amount of self-induction thereof. The elevated conductor f which is 
attached to the di ing condenser circuit through I, m and g is at the 
same time thrown into violent electrical oscillation in synchronism with 
the condenser /, and these oscillation impulses are reflected by the elevated 
conductor at its upper end in а series of recoil kicks, each of which com- 
municates to the ether & considerable disturbance, resulting in electric 
waves which travel through space. On reaching the distant station II. of 


Fig. 12, these waves set np oscillations in its elevated conductor f, which 
is attached to a condenser circuit similarly attuned to that of the emitting 
station, but without the spark-gap, wherein are set up similar oscillations 
which work up gradually in strength until they become strong enough to 
break down the resistanee of the coherer, which happens so soon as the 
maximum potential attained by these oscillations in the condenser circuit 
is high enough to cause an electrostatic overflow through the coherer Л; 
the result being а diminution in the resistance of the latter and the for- 
mation of a signal on the receiving instrument i, as is well understood. 
The battery у and receiver + in the overflow circuit are shunted by a 
supplementary condenser o 80 as not to let them form an obstruction to 
tbe easy overflow into the coherer. 

The novelty in this part of the invention is the mode in which the 
coherer h is connected to the receiving condenser, /, во as to feel and detect 
the overflow and at the same time to be protected from the direct action 
of the elevated conductor f or of any pulse or sudden jerk collected by it 
about which there is no tune. 

The coherer we prefer to use in connection with this invention consists 
of two needle points r, s (see Fig. 15), facing each other and immersed in 


carefully selected fine metal turnings or filings, selected of equal size, 
carbon, or emulsions of mercury or any cohering substance, contained in a 
narrow bore tube ¢ with a pair of guiding corks or plugs « in ite bore, the 

ints r and 8 being in line and very close together, and one of them, з, 

g supported by a screw v adjustable from outside by means of a magnet 
w. The screw v works in а brass sleeve x and terminates in an iron arma- 
ture y. Adjustment of the needle point s relatively to the needle point r 
is effected by turning the iron armature y in one direction or the other by 
the rotation of the magnet w by hand. Manifestly, the magnet w is 
intended to be removed before commencing to operate through the system. 
A massive damping block, z, of metal is placed again t the glass tube of 
the coherer, апа opposite to it the usual clockwork tapper (not shown in 
the drawing), which is maintained continually in action, tapping back 
constantly many times in а second, and not stimulated by the received 
current, the vibration so excited being damped instantaneously by the 
massive block and mode of support. 

We find that the concentration of the stimulus on needle points instead 
of on surfaces of finite magnitude, as in the construction of coherers 
hitherto, is advantageous. 

Sometimes we effect the tapping back of the coherer by means of the 
siphon recorder iteelf when that instrument is used in the receiving circuit 
(see the specification of Letters Patent No. 16,105 of 1897 granted to us) 
arranged in accordance with our invention. This arrangement is illus- 
trated in Fig. 16 of the accompanying drawings. To the coil 1 of the 
recorder we attach а contact arm, or tongue 2, mounted, as in the case of 
the tongue of an ordinary telegraph relay, to vibrate or play between two 
fixed contact stops, д, 4, one of which is in metallic contact with the 
frame 5, which carries the coherer tube A. The terminals of a split bat- 
tery, 6, are connected to the two fixed stops, 3, 4, repectively. One end, 7, 
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of the recorder coil 1 is connected to the contact arm 2 and the other, 8, 
to the middle 9 of the split battery 6 through the coberer A. It will be 
easily understood that whenever a Hertzian wave impulse is received a 
current is set up through the coherer & and the recorder coil 1, causing the 
contact tongue 2 of the latter to vibrate against the fixed stops 5, 4 until 
decoherence of the coherer has taken place, and at the same time а record 
of the movements of the coil 1 will be made ou paper by the ink siphon 
which is attached to it. 

In place of the ordinary Morse signalling key we prefer, in carrying out 
our invention, to employ an automatic transmitter with a local transmitter 
provided with a mercury contact to actuate the primary circuit of the 
induction coil. 


Fic. 17. 


Fig. 17 illustrates the modification of the arrangement of the apparatus 
in & receiving circuit, designed in accordance with this invention, which we 
employ when it is desired to increase the effect of the received impulses 
upon the coherer by means of the transformer device which is described 
and claimed by one uf us in the specification of the Letters Patent 
No. 11,575 of 1897 (see Fig. 14 of the drawings forming part of that 
specification’. In Fig. 17 of the accompanying drawinge the self-induction 
coil q of Fig. 14 becomes the primary of the transformer Т, and in the 
circuit of the secondary, Q, are inserted the coherer À with the receiving 
instrument and battery. Between the coherer Л and the sky-wire f at 
the junction of the latter with the tuned condenser circuit lq а condenser 
X, is inserted to form the overflow" path required in carrying out this 
invention. Obviously, а transformer similar to that shown in Fig. 17 may 
be used in the sending circuit, in which case a condenser adjustment 
similar to that of X must be inserted between the primary and secondary 
circuits of the transformer as a path for the “recoil-kick” which із 
required in carrying out this invention. 

1 Sometimes in the sending circuit of systems of Hertzian wave tele- 
graphy designed in accordance with this invention we employ two 
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condensers, I, lą (see Fig. 18), in place of the single condenser L of Fig. 12 
and insert the epark-gap g between Ii and /, as shown in the figure. A 
second spark-gap pl between the sky-wire f and the self-induction 
circuit m4, as shown in dotted lines in Fig. 18, may be employed with 
the advantage of the impulsive rush which takes place after every spark at 
g as described and claimed in the specification of the prior Letters Patent 
No. 11,575 of 1897. 


Fic. 18. 


Patent No. 17,706 of 1902 has been granted to Prof. 
Fessenden, of the United States, for inventions relating to 
wireless signalling. Fig. 19 is a diagrammatic view illus- 
trating forms of apparatus for the sending and receiving 
stations; Fig. 20 is а similar view illustrating a modification 
of the sending apparatus, and Fig. 21 illustrates a farther 
modification of the sending apparatus. The specification reads 
as follows :— 

In the practice of my invention 1 provide at the sending station a con- 
ductor, 1, of suitable construction and arrangement, and connect the same 


to one terminal of a coil, 2, surrounding a core, 3, preferably annular in 
shape, and preferably formed of fine iron wire. The other terminal of the 
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coil is connected to one of the knobs or terminals, 4, of an induction coil or 
other suitable generator 6 capable of producing practically continuous and 
rapid oscillations in the conductor. The other terminal, 5, of the generator 
is connected to ground. A second coil, 7, forming a part of the circuit for 
the battery 8,is placed on the core 3, and a transmitter, 9, preferably 
microphonic in construction, or other mechanism capable of modifying the 
current in the circuit, is included in the circuit of the battery and coil 7. 
A capacity, 18, and inductance, 19, are connected in shunt to the spark-gap 
for the purpose of maintaining sustained oscillations of practically constant 
frequency. The capacity 18 and inductance 19 should be arranged to have 
the same period of oscillation as the receiving conductor 10 and the sending 
conductor 1. It will be seen that the circuit containing capacity 18 and 
inductance 19 being connected across the spark-gap forms a parallel circuit 
to the sending conductor 1, whose aerial and grounded sections are also 
connected across the spark-gap. On account of the fact that the circuit 
18-19, and the sending conductor 1 are in parallel and not in series, the 
difference of potential across these two circuits is the same, while thecurrents 
in the two circuits are different, this construction being thus differentiated 
from a series connection in which the circuit 18-9 would be connected 
electrically between the aerial portion of the sending conductor 1 and the 
ground. 


The receiving station consists of a coil having one terminal 
connected to the conductor and the other terminal grounded 
and capable of responding to oscillations in the conductor 10. A 
telephone diaphragm, 12, formed of metal and adapted to vibrate 
in unison with changes of current or voltages produced by the 
waves radiated from the sending station, is supported in opera- 
tive relation to the coil 11. The apparatus at the receiving 
station is tuned to the sending conductor 1. When an alter- 
nating current is set up in the conductor 10, as by waves or 
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impulses from the sending station, this current repels or 
attracts the diaphragm according to the time constant of the 
metal part of the diaphragm, through induced currents set up 
in it. The specification continues :— 


When the generator is operated the diaphragm 12 will take up a mean 
position relative to coil 11, the distance of such position from the coil vary- 
ing with the intensity of the oscillations in the sending conductor ; but 
when the current in the circuit of the coil 7 is modified or changed by 
speaking into the transmitter, the permeability of the core 3 is correepond. 
ingly changed or modified, thereby producing a corresponding change or 
modification in the self-inductance and a change in the frequency of the 
natural period of vibration of the sending conductor 1, which is thereby 
thrown out of resonance with а resonating circuit 18-19 connected in 
parallel to said sending conductor 1, and, due to this failure in resonance, 
producing à corresponding change or modification in the intensity of the 
waves or impulses given off by the conductor 1 and in the intensity of the 
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oscillations produced in the receiving conductor. The changes in the inten" 
sity of the oscillations will produce corresponding changes in the mean 
position of the diaphragm, such changes corresponding to the vibrations of 
the diaphragm of the transmitter, exactly reproducing anw of the waves 
or impulses which affected the transmitter. 

The same result may be effected by changing the capacity of the con- 
ductor 1 as shown in Fig. 20. To this end the conductor 1 is connected to 
a fixed plate, 13, of a condenser, while the other plate, 14, às formed by or 
connected to a diaphragm capable of responding to waves ow impulses. Ав 
the plate 14 in vibrating moves toward or from the other plate, the capacity 
of the conductor 1 is changed, correspondingly altering the intensity of the 
waves or impulses generated by the conductor. 

Instead of using an induction coil and spark-gap, an alternating current 
generator of high periodicity, as, for example, of 50,000 per second, may 
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be used as shown in Fig. 21. It is preferred that the generator should be 
of the character described in my application of even date, No. 17, 70804. 
One terminal of the generator 15 is connected t9 the sending conductor, 
and the other terminal to the ground. А microphonic contact, 16, may be 
interposed, as shown in the circuit of the sending generator and cunductor, 
the microphonic contact forming part of а carbon transmitter, the dia- 
phragm of which is indicated at 17. The microphonic contact should be 
of the kind used in what are known as speaking arc lights and capable of 
working with currents of 10 to 100 amperes or more if the waves generated 
are very intense. Its operation is as follows: — The sending conductor bas 
its natural period in resonance with the period of the dynamo, and tbe 
amount of the resonant voltage depends upon the resistance of the micro- 
phoniccontact. Hence, speaking against the diaphragm the amount of the 
voltage is changed to correspond with sound waves. The microphonic con 
tact may also be used in place of the variable inductance shown in Fig. 19, 
or the variable capacity shown in Fig. 2, in connection with the induction 
coil and the auxiliary circuit 18-19, 
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It is characteristic of my improvement that waves or impulses are gene- 
rated at the sending station and received at the other station, and that the 
signalling is effected, not by interruption of the flow of waves or impulses, 
but by & modification or change in the character of the waves or impulses. 
Many ways of modifying of changing the waves will readily suggest them- 
selves to those skilled in the art, and hence, as regards the broader features 
of my invention, 1 do not limit myself to any particular method of 
mechanism for modifying the waves or impulses. The term signalling is 
used herein in & broad sense, and especially as including the transmission 
and receipt of words, sounds, characters, &c. 


The following is the patent No. 18,105 of 1901, taken out by 
Mr. Marconi for “ Improvements in Coherers or Detectors for 
Electrical Waves.” It refers to the Castelli ”. coherer about 
which there has been so much controversy lately. 


PROVISIONAL SPECIFICATION. 


(Communicated by the Marchese Luigi Solari, of Loreto, Marches, Italy, 
Lieutenant Italian Royal Navy.) 

I, Guglielmo Marconi, of 18, Finch-lane, in the City of Loudon, electrician, 
do hereby declare the nature of this invention to be as follows :— 

Coherers made according to this invention consist of a drop of conducting 
liquid lying between two conductors. 

I employ a glass tube having in it two plugs whose dietance apart can be 
adjusted with the liquid between them. Preferably, one plug is of steel 
and the other of carbon, whilst the liquid is mercury. 


COMPLETE SPECIFICATION. 

I, Guglielmo Marconi, of 18, Finch-lane, in the City of London, electrician, 
do hereby declare the nature of this invention (which has been communi- 
cated to me frum abroad by the Marquis Luigi Solari, of Italy) and in what 
manner the same ів to be performed, to be particularly described and ascer- 
tained in and by the following statement :— 

Coherers made according to this invention consist of a drop of conducting 
liquid lying between two conductors. 

I employ а glass tube having in it two plugs whose distance apart can be 
adjusted with the liquid between them. Preferably, one plug is of iron or 
steel and the other of carbon, whilst the liquid is mercury. 
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The drawing shows such a detector, with its connections, a isa glass 


tube, say 45cm. long, with an external diameter of 6mm. and internal 
diameter of 4mm., supported on an insulating block, b, fixed to a base, c. 
Fitting the tube closely at one end is the cylindrical plug d of microphone 
carbon, provided with a binding screw or similar arrangement, e, and at the 
other end is inserted a plug, f, of iron, secured to a metal rod, g, on which 
is cut a fine thread working through a metal standard, x, so that the posi- 
tion of the plug f сап be adjusted by turning the milled head j. Between 
the faces of the carbon and iron plugs, but not filling the space between 
them, is a globule of mercury, k, say about 1mm. in diameter, the plug f 
fitting the tube so tightly as to prevent the escape of the mercury. 

To the carbon plug d is connected one pole of a battery, l, the other pole 
of which is connected through a telephone, m, to the metal standard R. To 
obtein signals from a distant station the aerial wire À at the receiving 
station is connected to one pole of the coherer, the other pole of which is 
connected to earth E. The plug f is then adjusted until the mercury 
globule lightly touches both plugs simultaneously, the best position being 
that in which а very faint but continuous hissing sound is heard in the 
telephone m. When the distant station is transmitting the signals are 
heard in the telephone as crackling sounds of long or short duration 
according as long or short signals are sent. 


The claims are as follows: 


1. А coherer or detector for electrical waves consisting of а drop of 
conducting liquid between two conductors substantially as described. 

2. The combination of а glass tube, a carbon plug, а metal plug, a drop 
d siiis between the plugs апа means for adjusting the distance between 

e plugs. 

5. Coherers or detectors for electrical waves substantially as described. 
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ELEOTRIC STORAGE BATTERY LOCOMOTIVES.* 
| BY THOS, J. FAY, 


In industrial service the trolley type of locomotive is unsuitable, 
owing to the objectionable features possessed by the trolley wire, 
while the fire risk, particularly in the case of cotton and flour mills, 
is considerable. In а coal mine a trolley locomotive is quite out of 
the question, and this is also true of the storage battery type as 
ordinarily constructed. 

As far back as the year 1887 the writer, who was then superinten- 
dent of the Brooklyn Incandescent Electric Light Co., experimented 
with storage batteries submerged in paraffin oil. As the oil was 
lighter than the electrolyte there was no dieplacement of the latter ; 
and since the oil did not come into contact with the elements, there 
was no electrolytic splitting up of the oil into its components. А 
fractured strap or a broken croes-bar of an element with its attendant 
“arc” would not produce an explosion (assuming an explosive 
atmosphere), because of the presence of a layer of oil separating the 
“arc” from the atmosphere ; and, besides, the oil “dampens” the 
arc, thus practically preventing the occurrence of the phenomenon. 
Finally, it may be well to point out that the cost of the oil required 
is a matter of no moment, and as to the added weight, we have but 
to remember that weight means tractive adhesion, of which we can 
obtain no more than enough even if we employ the heaviest battery 
and a locomotive of considerable weight, provided, of course, ballast- 
ing is not resorted to. Weight is necessary to the success of the 
locomotive, the rate of discharge is, comparatively speaking, low, 
and, moreover, a long life is only assured by the use of the more 
substaptially constructed central station types of battery, the first 
cost being а matter of minor consequence, provided the results 
realised are thoroughly good. This is assured if the following con- 
ditions prevail—namely, the weight on the drivers must be that 
which will permit of ekidding of the wheels before the battery reaches 
а dangerous rate of discharge, assuming the moet favourable condition 
of rail adhesion—namely, a sanded track. 

The following actual testa of an electric storage battery locomotive, 
under conditions as stated, will illustrate the effect of gradient on 
battery discharge. The weight of locomotive was 9, 120lb., or 1, 140lb. 
on each of the eight drivers, The trucks were of the radial 
type. The car weighed 5,0001b., making a total weight of 14, 120lb. 
The battery consisted of 44 cells of 9E Chloride celle, and 
there were two 80-volt motors The average E. M. F. was 85 volts. 
The current in amperes was as follows :—On a level, 26 amperes ; 
on a 1 per cent. grade, 20:4 amperes; on a 2 per cent. grade, 
33°1 amperes ; on a 3 per cent. grade, 37 amperes; оп a 4 per 
cent. grade, 40°8 amperes; оп a 5 per cent. grade, 44 amperes ; 
оп а 6 per cent. grade, 475 amperes; on a 7 per cent. grade, 
506 amperes; on an 8 per cent. grade, 53:7 amperes; on a 
9 per cent. grade, 57 amperes. The speed varied from 264ft. per 
minute on a level to 186ft. per minute on а 9 per cent. grade. The 
motors were series wound, two in parallel, and all cells were in 
series. In another test with the same locomotive, all conditions 
were as before, excepting that the total load was increased to 30,0001b. 
The current in amperes was then as follows :—On a level, 34:75 
amperes ; on а 1 per cent. grade, 39 amperes ; on a 2 percent. grade, 
44:5 amperes ; on a 3 per cent. grade, 48 amperes ; on a 4 per cent. 
grade, 53:3 am ; on а 5 per cent. grade, 57:5 amperes; on а 
6 per cent. grade, 61°5 amperes ; on a 7 per cent. grade, 66 amperes ; 
on an 8 per cent. grade. 99 amperes; on a 9 cent. grade, 
72 amperes. The speed varied from 2094. per minute on a level to 
135ft. per minute on a 9 per cent. grade. 

In a third test with a total load of 45, 000lb., the current on a level 
was 42 ves AD for a speed of 142ft. per minute. In a fourth test, 
with a total load of 100,9251b., the current on a level was 70 amperes, 
with a speed of 80ft. per minute. The capacity of the battery on a 
three-hour basis was 210 ampere-hours, во that the locomotive haul- 
ing 190,9251b. (total load) on a level, at a speed of 80ft. per minute, 
was doing its maximum safe work. This locomotive, unlike con- 
ventional types, is so designed that the driving motors, with their 
speed-reducing gear cases, are located on upward projecting saddles 
above the platform of the locomotives, and by means of “ Renold p 
chains the power is transmitted to the four driving axles. The 
arrangement of gearing and motors is such that the trucks are truly 
radial, with wheel base centres approximating 38in. The locomo- 
tive will turn a curve of 12ft. radius with scarcely any increased 
energy consumption, while it has been fully demonstrated on more 
than one occasion that an ordinary 40ft. rigid wheel-base locomotive 
will leave the track almost every time, with а radius of curvature of 
more than double 12ft., when running at even very low speed. It is 
a fairly established fact that the radius of curvature for a rigid 
wheel- locomotive must be not less than six times the rigid 
wheel-base centres, and for a 13ít. platform it would not be even 
allowable practice to space the wheels less than 4ft. Gin. apart, 
giving 45 x 6=27ft. radius of curvature of the track. 


* Abstract from the Electrical. World of New York. 
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The locomotive requiring the least expenditure of energy with a 
given load and speed on a given curve will run most free on a tan- 
gent, and afford more adequate protection to the battery against 
undue discharges, besides assuring a greater radius of action per 
battery charge—or, what amounts to the same thing, a given radius 
of action for a less first cost of battery, although, in the writer’s 
opinion, a liberal weight of battery is the best ir of long life 
and a satisfactory performance throughout that life. That first cost 
is a matter of minor concern may be realised by reference to the 
following case :—The operator of a cotton mill, who could use neither 
& steam nor a trolley locomotive because of the fire risk, has for a 
long time employed about 30 spans of horses in hauling raw material 
to his mill—about a mile—and finished product to the freight station. 
It is safe to assume that the first cost of his equipment would be not 
leas than $20,000, and it is equally safe to say the depreciation is 
20 per cent. ; so that by purchasing a storage battery locomotive of 
15 tons weight, capable of displacing his entire animal ae cas at 
а first cost of not over $10,000, he took no risk whatever. The loco- 
motive will do all the work and employ only two men, whereas the 
animal equipment requires from 20 to 35 men. Moreover, with so 
many teamsters, labour trouble alone is a factor. The depreciation of 
the locomotive will not,in any case, exceed $1,000 per annum, but even 
at double that amount, the cost of maintenance would be a mere 
incident. 

A 15-ton storage battery locomotive possesses the following dimen- 
sions :— Length overall, 22ft 6in. ; width over all, 8ft. ; wheel-base 
centres, 8ft. біп. ; total weight, 15,000lb. ; battery, 48 cells, about 
500 ampere-hours at an 8-hour rate, which is arranged in two divi- 
sions, set up in lead.lined tanks; motor equipment, two 15 НР. 
railway motors. 

The motors are connected to reducing gear cases in the cab, where 
.they are under the eye and immediate care of the motorman, the 
power being transmitted to the drivers by means of “Renold” 
chains. The driving wheels are 33in. in diameter, and the speed of 
the locomotive was designed to 352ft. minute, maximum. The 
battery and its accessories amounted to about one-third of the total 
weight, and coets about 25 per cent. of the selling price. "This loco- 
inotive is.designed to operate on the standard broad-gauge track 
(Aft. 83in.), will handle with ease а total load of abont 176 tons. 
One man can run the locomotive, and there is no “ firing up" to do, 
no steam gauge to watcb, no water to “ pump up,” as in the case of a 
steam locomotive, and last, but not least, the locomotive is always 


ready. 

The battery output in work of this class will be about ав shown 
in the accompanying table, but will vary with conditions. The 
actual total output in a day, under the average conditions will never, 
it is thought, equal the battery capacity. Locomotives in industrial 
service are never called upon to work continuously. 


Battery Output in Watts per Ton-Mile, Dry Track. 


Sl! event simia 112 watts. | 6 per cent. grade......... 632 watts 
1 per cent. grade ......... 192 do , 7 do. do. 712 do 
2 do. do 2/2 do. | 8 do. do. ......... 792 do 
5 do. do. 592 do 9 do A 872 do 
4 do. do 472 do 10 do. do. ......... 952 do 
5 do. do 552 do. 


At this rate the locomotive alone would take 14,980 watt-hours 
per hour from the battery on a 10 per cent. grade, at а speed of 
1 mile per hour ; thus the battery would be exhausted in four hours 
in mounting а 10 per cent. grade at that speed. It is plain that gradient 
is the bane of the battery, and a nearly level track ia much to be 
desired. The speed of 1 mile per hour is fast enough in practice, 
for this kind of work, drawing a full load ; when running light on a 
level, with suitably-designed series-wound motors, the speed will be 
about 4 miles per hour. The speed control of shop locomotives is a 
matter of some moment, and а matter that the writer arrived at 
rather more by experiment than otherwise. Following are the data 
of a test made on a 5-ton “ Hunt” locomotive, built for use in the 
shops of the Westinghouse Electric and Mfg. Co. "With the loco- 
motive only, on a level, first notch, the current was 11 amperes, and 
the speed 1:2 miles per hour ; second notch, 18 amperes, 3 miles per 
hour; third notch, 30 amperes, 5:5 miles per hour, With the loco- 
motive and 9 tons of car load on а level, at first notch the current 
was 15 amperes and the speed 1'1 miles per hour; second notch, 
37 amperes, 2:8 miles per hour ; third notch, 72 amperes, 5 miles per 
hour. With the locomotive and 20 tons of car load on a level, at the 
first notch the current was 16 amperes, and the speed 0 95 mile per 
hour; second notch, 40 amperes, 26 miles per hour : third notcb, 
92 amperes 4:3 miles por hour. The battery consisted of 48 cells ot 
chloride giving 96 volts on open circuit, and at a discharge rate of 
40 amperes the battery registered 90 volts. The. locomotive was 
equipped with two Westinghouse vehicle type motors, wonnd for 
75 volts ; the speed control proved to be very satisfactory, and for 
the Westinghouse shops (covering an unueual area) the speed 
realised was very convenient. 

Adrawbar pull test of this locomotive showed the starting pull 
to be 1,200lb.; running on a curve of 12ft, radius 600lb.; run- 
ning on a tangent, 400lb. The total load of the locomotive was 


10,0001Ь., and that of the 10 cars and load 14,000lb., or a total 
of 94,0001. Ав a matter of fact, a 5-ton locomotive might under 
fair conditions be expected to perform about as follows :—On a level 
track, 1 per cent. grade, 2 per cent. grade, 3 per cent. grade, 4 per 
cent. e and 5 per cent. grade, the pull at the drawbar would be 
1,3001b., 1,2001b., 1, 100lb., 1,0001b., 900lb., and 800lb. respectively. 
This is the running drawbar pull, in pounds; the starting pull 
being somewhat more, and limited by the wheel alip. 

The track is an important adjunct in industrial railway work, and 
it is safe to say that the rails should be no lighter than the follow- 
ing :—For a 3-ton locomotive, 12lb. per yard; 5-ton locomotive, 
1610, per yard; 7$-ton locomotive, 201b. per yard; 10-ton dpi psi 
24lb. per yard. ils lighter than 121b. per yard should not be 
at all, and locomotives heavier than 10 tons will scarcely ever be 
required in industrial service. The spacing of ties should be close if 
а good track is desired, and the “ ballast" might best be of broken 
stone, well tamped. | 


SIR WILLIAM Н. PREECE’S PRESIDENTIAL 
ADDRESS TO THE SOCIETY OF ARTS.* 


In the address I had the honour of delivering to you on Novem- 
ber 20, 1901, I dealt with that division of our 5 ›с1ебу'в functions 
which embraces arts and science. I pu now to take up manu- 
factures and commerce. I then referred to the fact that Huxley 
regarded the emergence of the philosophy of evolution under the 
guidance of Darwin as the most portentous event of the nineteenth 
century. I pointed out that man has hastened the operations of Nature 
in «ffecting improvement, for he works directly, not only by the selec- 
tion of the fittest but by the removal of the weakest. This immediate 
selective and directive modification by human intelligence is strik- 
ingly shown by the rapid development of the modern practical 
applications of science to the wants of man. I ventured also to suggest 
that by carefully observing the direction of improvement, and by 
determining the motive causes, it was even possible to forecast the 
pow developments of existing applications in the coming century. 

now purpose to apply a somewhat similar process to determine the . 
causes which result in successful or disastrous financial undertakings, 
and to show that the commercial corduct of industrial processes 
arising from the practical applications of discoveries follow distinct 
laws which may be said to constitute a “science of bueimess.” 

In the establishment of any business, or the development of any 
invention, the first requisite is capital, and this capital should be 
just that amount of money which is necessary for the p It is 
only fair that an inventor should be recouped for the time, labour 
and expense he has incurred in maturing and patenting his inven- 
tion, but this does not satisfy the average inventor. He wants his 
reward at once, He wishes to anticipate the future, and his own 
estimate of the value of his invention is not usually modest. He 
may not have sufficient credit to secure money from а bank. He 
must resort to a financier who knows how to float & company and 
how to secure a handsome profit on the transaction for himself. 
Thus the concern is launched on its practical career weighted with & 
Jarge unproductive capital and hampered at once with a financial 
incubus. In well managed companies preliminary expenses are 
usually the first item wiped off by profits so that capital may be 
entirely productive. The Limited Liability Act of 1851 has 
much to answer for in the incubation of bogus companies, but 
the Companies Act of 1900, which has just come into force, will 
tend very greatly to minimise the operations of the professional com- 
pany promoter, to secure interested managers, and to establish 
working concerns on a better financial position. 

The greatest business in the world ie, perhaps, that of the British 
Empire. It has no capital in the proper sense of the word. It has 
large loans, principally bequeathed to it by our forefathers—the 
result of wars. Every expenditure—new ships, new guns, new 
buildings, new works, &c.—is usually charged to revenue. Thus, 
the annual Budget contains much that in ordinary private enterprises 
would be charged to capital. If the property of the British Empire, 
thus established out of revenue, were valued on commercial lines, 
its amount would astonish its owners—the British public. 

The laws of business are the results of observation, and are deve- 
loped by experience. In considering them we have to regard— 

1. Revenue and its ratio to capital. 

2. Expenditure and its ratio to revenue. 

3. Allocation of the difference into— 

(a) Renewals. 

(b) Depreciation. 

(c) Reserve. 

(d) Redemption of capital. 
(е) Dividends and bonuses. 

À careful consideration of what has been done in this direction 
various fields will enable us to generalise some useful conclusions. 


Delivered on Wednesday, November 19th.—Abstract. 
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I purpose surveying from a broad and general point of view the 
progress of certain industries with which I have had more or less 
personal experience, and, although I am sorely tempted to unfold 
several tales that would harrow up your commercial souls, I will 
refrain from dealing with anything in particular, and confine myself 
to that which is more instructive, though lees exciting. 

The industries I select are— 


- 1. Water.* 


(a) Submarine cables, 
(b) Telephones. 
(c) Wireless telegraphy. 

I take the best available statistics on each subject, tabulate them, 
and graphically record the results. The engineer of to-day thinks 
not so much in the mathematical language of the Cambridge Tripos 
ал in the graphical or di tic language of the line area or solid. 
The curve which proves such a valuable help in estimating the 


and determining the success or failure of business is the. 
logarithms curve. 


It is, in fact, the compound interest curve. 
ever a given proportion is regularly added to or deducted from 
& known sum of money, or any fixed quantity, at uniform intervals 
it can be represented either by an ascending or a descending curve. 
The rate at which the curve falls depends on what is called the 
logarithmic decrement. 
£ 
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Now when we take such industries as I have indicated above, and 
graphically record from year to year the relations between capital, 
revenue, expenditure and profit, we possess a permanent and con- 
tinuous diagrammatic history of the grow decay or conduct of the 
business. The average growth of business per year is the total 
increase during any period of years divided by the number of years. 
The growth would be constant and uniform if the business received 
equal increments in successive years, but the components of most 
businesses are variable quantities, and the increase per annum itself 
is also variable. It is, in fact, in most cases, a diminishing quantity 
due to the 8 to saturation in the possible кшдш о баса 
attainable. We сар represent this growth as a diminishing percentage 
per annum, and this gives us the descending logarithmic curve. 

Fig. 1 is a curve of an imaginary business. It shows that it took 
two years to be established. It then began to show profit and it 
flourished steadily for the next 16 years, when some new rival 
industry made inroads into its business. The capital, which had 
been growing with its revenue and expenditure in a very satisfactory 
way, was closed, and after lingering for 12 years more it was wound 
up. The logarithmic curve became irregular and impossible in the 


* [The part of the address dealing with the development of the water 
companies is omitted in this abstract. —Ebps. E.] 


18th year, and showed that reconstruction or winding up ought to 
have been applied in its 20th year. The diagram shows also that as 
soon as we can determine the logarithmic decrement (K in the equa- 
tion) we can forecast the business in any future period if no price- 
cutting rival enters the Geld. On the other hand, we may have 
fresh developments introduced which add new sources of income. 
The curve may become a straight line. It may even ascend. This 
is occurring with the mcdern electric light industry. Fresh markets 
are opening out in electro-chemistry, heat and power. Power and 
automotora are “a potentiality of wealth beyond the dreams of 
avarice," and . the scope of the mathematician. 


> 
Gas. 


Gas commenced with the nineteenth century, and was in a flourish- . 
ing condition of steady progress and steady indolence arising from 
great prosperity and fat dividends when electricity appeared as a 
rival in 1878, aud gave its proprietors a very serious fright and a 
very rough shaking. It is, however, remarkable that electricity has 
proved the friend and not the enemy of gas. It has created an 
appetite for more light, and has taught its managers that if they are 
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to keep their businesses together they must look out for fresh woods 
and pastures new.” Нерсе, gas for heating, cooking and power 
purposes has been much puehed. The supply of gas has not been 
checked, but, on the contrary, its rate of growth is actually increasing. 
The advent of the incandescent mantle has had much to do with this. 
Not so its profits where the business is in the hands of private 
enterprise, for the diagram illustrates a diminution. Fig. 2 shows 
this. The business has been too long established to show the loga- 
rithmic law, but it shows strange ups and downs in the variations of 
profit, and remarkable jumps in the increase of capital. The curves 
show the increased rate of growth in the business since the intro- 
duction of the electric light. | 

In the Table below are the last available statistics of the two big 
London companies. 

RAILWAYS. 

The curves (Fig. 3) show that the commercial soundness of the 
railway interests in the United Kingdom is in anything but a satis- 
factory condition. | 

The mileage of railways open is 22,078. 

The capital invested is CI, 195,564, 478. 

The revenue is £106,558,815 ; ratio to capital, 8 9 per cent. 

The expenditure is £67,489,739 ; ratio to revenue, 63:3 per cent. 

The profits are £39,069,976 ; ratio to capital, 3:27 per cent. 


Gas LIGHT AND Соке COMPANY. 


Year endin Р Ratio revenue to : Ratio of expenditure Ratio of profits to 
5 Capital. Что revenie: capital. Per cent. Expenditure, to rev. Рег cent. Fronte rev. Per cent. 
1896 £10,225,000 | £3,540,779 | 346 £2,642,818 71-5 £997,961 97 
1897 10,301,000 5,615,586 55:07 2,613,943 72 999,643 9°65 
1898 10,301,000 5,832,013 37°19 2,663,001 70 1,169,012 11:4 
*1899 | 22,685,840 4,161,836 18:5 2,898,941 69 1,262,895 5:6 
1900 22,112,650 4,536,944 19:9 5,457,274 76 1,079,670 4715 
* Capital Consolidation Act, 1898. 
SOUTH METROPOLITAN COMPANY. 
Year endin ; Ratio revenue to i | Ratio of expenditure Ratio of profit to 
Decanter Capital Gross revenue. capital. Per cent. Expenditure. treri Percent | Profits | capital Per cent. 
1896 £5,475,000 £1,267,343 251 £935,149 75:5 £332,194 6 
1897 5,553,757 1,339,090 24:1 1,002,771 | 77 556,519 6 
1898 6,014,332 „448, 896 24:9 1,068,704 74 380,192 6:5 
1899 6,072,971 1,588,817 26'1 1,235,630 11 555,181 58 
1900 6,219,371 1,985,694 ' 319 1,645,408 83 540,286 54 
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There is no apparent allocation of this difference to depreciation, 
reserve, or redemption of capital. While capital is increasing, and 
the growth of traffic both in passengers and goods is satisfactory, the 
rate of growth of revenue is stationary, and the difference between 
expenditure and revenue is seriously diminishing. The consequence 
is that dividends are also diminishing. 

This state of affairs would be very serious if we did not see daylight 
ahead. What are the causes of the present depression? The first 
cause is unquestionably Parliament, which legislates for the railway 
world without the least regard to the science of business or the ordi- 
nary requirements of commercial prudence. The enforcement of 
cheap fares and workmen's trains at the expense of the shareholders 
is pandering to a sentiment, and savours of a bribe to catch votes. 

he operation of the Railway and Canal Traffic Acts of 1888 and 
1892 forbids our railways being worked on commercial lines во far as 
goods and mineral traffic is concerned. What is to be said of a law 
which places an impediment in the way of reducing rates by enacting 
that they may not be restored, if their reduction be found not to have 
led to the expected result, without liability to an expensive lawsuit ? 
Or to the refusal of permission to restore the rate to its old figure 
without such elaborate proof of change of circumstances as shall 
satisfy the Railway Commissioners that it is right to do во? Other 
industries could not live if exposed to such conditions, and thejr 
effect is most detrimental to our railways. 

The Board of Trade is ceaseless in its application of new regula- 
tions. The result of the control of this depo гие nt has been most 
beneficial to the safety of the travelling public. The lives saved 
annually are untold. We have every reason to be proud of the 
security of our lines. But the finances of our railway companies 
have been sadly dislocated by this enforced incessant expenditure, 
and our managers are much exercised to determine what to charge to 
capital and what against annual revenue. The local authorities and 
municipalities also are insatiable in their unscrupulous assessment 
for local taxation. The growth of this drain on the resources of the 
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companies is alarming. The taxation of railways has increased 75 
per cent. in the last decade, while that of the whole community has 
increased only 39 per cent. 

Trade unionism has generated a serious labour trouble. Shorter 
hours, greater pay, enlarged staff are very desirable for the men 
themselves, but these advantages are not to be acquired if they lead 
to financial deadlock and to the disregard of the dictates of co mmer- 
cial law. The men cannot obey two masters, nor can the first 


masters submit to the external management of their business by. 


self-constituted second masters. If this were submitted to, chaos and 
bankruptcy would be the result. 

The railways are now subject to a very serious competition in the 
introduction of electric tramways in their suburban districts. The 
American railway companies have recognised this, and they have 
mot only electrified their suburban lines but they have developed 
а tramway system themselves to act as feeders to their own system, 
and tọ enable them to close stations and transfer traffic to street 
tramways.. Automotors will also certainly interfere with passenger 
traffic. But the most serious element of financial disturbance is 
competition among the great railway companies themselves. The 
demand for increased speed and greater comfort has led to new 
stations, big hotela, larger locomotives, superior coaches of greater 
capacity, heavier rails, straightened curves, revised gradients, reduced 
distances. Capital has been increased without the productive increase 
of traffic or earning power, for the expenditure 18 caused chiefly by 
the necessity to hold one's own. 

Now, what is the remedy? I am no believer in the conception 
that electricity is to be the panacea for every evil. There is no sign 
of our being able to work main lines economically by electric trac- 
tion. When, however, а line worked by steam ie congested and you 
can get no more trains through, as it is on our metropolitan under- 


ground lines, and as it is on many suburban lines, then electric trac- 
tion comes in to increase the 8 of running, to enlarge the carrying 
capacity of the line and to reduce the working expenses. 

he true remedy is co-operation and combination among the great 
railway 5 themselves, and if the railway companies do not 
realise this fact, and set to work to put their houses in order, they 
will find that the last and least desirable, but most effective measure 
will be enforced upon them by public opinion the financial control 
of the railways by the State. 

(To be concluded.) 


CORRESPONDENCE. 


— — 
HYSTERESIS IN ARMATURES. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sm: With reference to Mr. Н. A. Mavor’s presidential 


“address to the Glasgow Section of Electrical Engineers, pub- 


lished in your issue of 14th inst., I notice he divides up the 
losses in а dynamo armature into no less than six parts. 
Amongst these is “ Hysteresis in the armature teeth.” In 
this case Mr. Mavor gives a formula for calculating the loss in 
the teeth, and in another part of the Paper he states that the 
magnetic induction in the teeth is about 20,000 lines per square 
centimetre. The formula given implies that Steinmetz’s 
empirical law—viz., hysteresis loss aB!“ holds in this case. 

It has been shown by Baily (Phil. Trans., 1896), that for 
a cylinder rotating in a magnetic field the hysteresis loss 
attains a maximum at about 14,000 or 15,000 lines per square 
centimetre, and diminishes practically to zero for induction 
densities as high as 20,000 lines per square centimetre. If 
this applies to armature teeth, then the hysteresis loss would 
be nil, and no formula is necessary to calculate it. 

Again, if we regard the armature teeth as being acted upon 
by an alternating field, it has been shown by Ewing (Phil. 
Trans., 1894) that Steinmetz’s law does not hold for induction 
densities of 20,000 lines per square centimetre. Farther 
experiments are those of Messrs. Beattie and Clinker (The 
Electrician, October 2, 1896). 

In view of the above researches I think Mr. Mavor's 
formula entirely erroneous. Taking into consideration the 
effects of vibration and heating on hysteresis (vide Parshall's 
Paper in Minutes of Civil Engineers, 1895), it seems doubtful 
applying Steinmetz’s law to the case even of armature cores. 

What is required is not а shuffling about with constants to 
try and make B'* meet the case, but some other law based on 
the results of experiment on actual armatures.—Yours, &6., - 

London, Nov. 21. W. H. Е. Murpoos. 


TO THE EDITOR OF THE ELECTRIOIAN. 


Sir: If Mr. Murdoch will refer to my Paper he will find 
that the first lines of it disclaimed responsibility for the con- 
stants and formula in the appendix. They are in very wide 
use, and are, I think, quite a sufficient approximation to 
accuracy for practical purposes. The scope of my Paper is 
to show the necessity for following out any such formula to а 
logical conclusion and indicating that, whatever values may be 
used for determining the iron losses in the armature, there 
is а proper relation at each speed for the iron and copper on 
the armature core. 

I am quite sure that Mr. Murdoch is right in his contention 
that what we want is not a shuffling about with constants, 
but a law based on the experiment with actual armatures. 
Such a law is exactly what we are all seeking for, and if 
Mr. Murdoch will contribute to the discussion on thia Paper 
any experience which he has on this subject I am sure the 
Institution will be indebted to him. For my part, I am quite 
certain, from actual experiment, that the assumption that 
there is no hysteresis loss at 25,000 lines per centimetre would 
be a very dangerous one for any dynamo manufacturer to adopt. 

The excuse for continuing to use such formule as are given 
in the appendix is that they are found to approximately repre- 
sent what takes place, and I should be the first to adopt the 
course suggested in my Paper and to abandon them for better 
ones when they can be found.—Yours, &., H. A. Mavor. 

Glasgow, Nov. 26. 
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SINGLE-PHASE RAILWAYS. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır: We are much obliged to you for inserting our letter 
of the 8th inst. on this subject in your last issue, and we have 
read with interest the remarks which you have made thereon 
in your notes of the same issue. 

We regret, however, that we do not find ourselves in accord 
with you, and, as it is a matter of importance, not only to 
ourselves as interested in the Ward- Leonard system, but pro- 
bably to those of your readers who are connected with electric 
traction, that the claims for the Ward-Leonard system, so well 
put forward by Messrs. Mordey and Jenkin, should not be 
misunderstood, we venture to again address you. You state 
that “the power required at starting is not affected, as Messrs. 
Geipel and Lange seem to affirm, by the fact that the line 
voltage may be transformed down in the converter ; the question 
is entirely one of fluctuation of power.” 

As to the first part of this sentence, surely it is common 
knowledge that while to start an electric train by means of 
motors requires a large current, yet that, as the armatures 
start from rest at a slow epeed, the opposing back E.M.F. is 
comparatively small; while, on the other hand, if the full 
voltage of the line were thrown on to the motors there would 
be such a rueh of current as would damage the motors, to 
prevent which it has been found necessary in practice to have 
a wasteful resistance in series with the motor. If, therefore, 
the back E.M.F. is small, is not the power small? The 
Ward-Leonard system, as we have already pointed out, pro- 
vides for delivering the necessary current at a low voltage 
without any resistance in the main circuit, to do which it uses 
only a small current at the full voltage. It is clear, there- 
fore, that the power required by the motors at the moment of 
starting is small, and that the power taken from the main 
circuit in the Ward-Leonard system at the moment of 
starting is also small. 

Then, as to the question of fluctuation of power, certainly 
this fluctuation appears to be borne out by load diagrams of 
existing railways and particularly by the curves of the motors, 
given on page 80 of the Proceedings of the Institution of Civil 
Engineers in the discussion on Messrs. Mordey and Jenkin's 
Paper ав being examples of the most recent practice, for 
within about seven seconds the current jumps from 100 to 
800 and back again to 100 amperes, and soon. Now, with 
the Ward-Leonard system the current rises gradually to a 
maximum shortly after starting, and then falls gradually to 
the value required at full speed, there are no jumps whatever. 
It would appear, then, if it were entirely a question of fluc- 
tuation, that the Ward-Leonard system has undoubtedly the 
highest claim. But, Sir, we do not agree with you that it is 
entirely a question of fluctuation. There are many other 
considerations as to which we cannot do better than refer your 
readers to the Paper by Mesers. Mordey and Jenkin, and to 
the contribution to the discussion thereon by Messrs. Huber, 
Brown and Geipel. 

We also observe that you quote from this Paper the follow- 
ing words :—‘' The maximum demand occurs at the moment 
of starting, £c.," and that you proceed to point out that the 
fallacy of this argument has been shown by Mr. Kapp in the 
discussion on the Paper. We have taken the opportunity of 
referring to Mr. Kapp’s remarks, but we have not been able 
to gather the meaning which you attribute to them, nor can 
we see that Mr. Kapp states anywhere that both large current 
and full voltage were required simultaneously in the motors 
at the moment of starting ; in fact, he does not use the word 
“ simultaneously ” at all. It is true that there are the 
following words in Mr. Kapp's remarks :— 


There was a time when both the large current and the full E. M. V. 
were required by the train-motors, and the generator must give the 


corresponding output. It was true that it needed to give it for only a few. 


seconds during the period of starting, and, in so far as the size of a machine 
was determined by heating, there would be a reduction in size and weight 
as compared with а machine which was called upon to give the full output 
continuously. 

You will observe that Mr. Kapp used the expression 
" during the period of starting," and we think he intended 
that the moment when there is both large current and full 
E.M.F. is when full speed is nearly approached, not the moment 


‘| mentally.” 


of starting from rest as you appear to have taken it. If, how- 

ever, Mr. Kapp intends that both large current and full 

voltage are required simultaneously at the moment of starting 

as you put it, then, with all deference, we must join issue with 

him also.— Yours, &o., QEIPEL AND LANGE. 
Westminster, S.W., Nov. 19. 


[Our correspondents appear to allow that **the moment 
when there is both large current and full E. M. F. is when full 
epeed is nearly approached.” This is the whole of our con- 
tention. We have admitted that the actual starting from rest 
could be effected with a smaller power output, but this was 
not the principal claim made for the system: it was main- 
tained that the motors started from rest with large current 
and small E.M.F. and reached full speed with smali current 
and large E.M.F., and that large current and large E.M.F, . 
did not anywhere occur together.—Eps. E.] 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 

бв: As a contribution to the literature of Wireless 
Telegraphy,” Mr. Cuthbert Hall’s letter, appearing in your 
issue of yesterday, is distinctly valuable. It is valuable for 
what it implies, for what it states, and, above all, for what it 
leaves unsaid. A few more such letters will reveal the inner 
working of the Marconi Company with an accuracy hitherto 
unknown. 

Mr. W. S. Gilbert himself could scarcely improve upon the 
humour of the situation, as presented by Mr. Hall, from 
whose letter we gather the following particulars :—The state- 
ments in my article are true, as shown by the fact that not one 
of them is contradicted by Mr. Hall. Yet, by inference, he 
casts doubt upon my veracity, and refuses to accept my proofs, 
because they are published after the appearance of Solari’s 
report. It is evident that, until that report appeared, I could 
not possibly know it would require a supplement. Yet 
Mr. Hall says that, to be conclusive, my article should have 
been published before the report it supplements. Further, we 
are informed that, because Morse slips quoted in the report 
could be subsequently forged, my reproduction of messages 
which are not mentioned in the report cannot be accepted 
as evidence of the interception of those messages. Again, 
Mr. Hall tells us how the necessity of securing intercommuni- 
cation demands that mercantile installations be not syntonised. 
It is essential that they should be able to communicate with any- 
thing that comesalong—Poldhu, ofcourse, included. Yet Poldhu 
does not interfere with mercantile communication, because 
* properly-designed, short-distance apparatus in competent 
hands can be, and by us (the Marconi Company) is daily, 
worked within 100 miles of Poldhu without interference from 
it." Inferentially then, it would seem that my interception 
of Poldhu messages is due to my lack of skill and the imperfec- 
tion of my instruments. At the same time, experimentalists 
are challenged to produce apparatus sufficiently perfect to 
intercept those messages. Really, one can sympathise with 
Mr. Hall in his awkward predicament of having to speak 
when silence would be prudent, and in being compelled to 
answer the unanswerable. 

As to the non-interference of Poldhu with other Marconi 
stations, let me quote an extract from а conversation between 
Poldhu and Lizard on September 12th at 11:45am. It is a 


message from Poldhu to Mr. Bullocke, and runs as follows :— 


«*TI,DLD.' О.К. Thanks. Please tell him that we have 
got no programmes on for 10 days, and that if we want 
to spark experimentally we will call up and let him know. 


‘If he wishes to speak to us we are going to stand by here 
between 12 and 12:30 if possible. 


ZZ sn.” І 
Perhaps Mr. Hall will explain how Lieut. Solari's report 
enabled me to forge that message. Evidently, the Lizard 
station has a properly-designed " switch, “іп competent 
hands"; and interference is avoided by the ingenious expe- 
dient of switching off when Poldhu wants to spark experi- 


In view of all that has been made public by the technical 
press, it is inconceivable that anyone can seriously uphold the 
efficacy of syntony at all ranges. I have shown the kind 
of devices employed to confuse messages and render them 
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illegible. In adopting such devices, Mr. Hall's colleagues have 
given away his case with both hands. They have shown how 
little they rely upon the secrecy of their own syntony. They 
have explained the true inwardness of that carefully-worded 
challenge to intercept and read messages. They have enabled 
the average man to understand and appreciate the reluctance 
of experimentalists to accept such a challenge. We have all 
read Will you walk into my parlour?” and none can be 
surprised to find that others will not accept the invitation. 
But when, in the face of Lieut. Solari’s report—to say nothing 
of all else that has been published—we find Mr. Hall talking 
about code- messages WELL ! 

Clearly Mr. Hall is between the horns of adilemma. He 
must either say I am a liar and a forger, or he must accept 
the situation, as set forth in my article. When, in the course 
of a fortnight or three weeks, he can find time to read this 
letter, perhaps he will be good enough to state which alterna- 
tive he proposes to adopt. If it be the former, I shall know 
how to deal with him. If it be the latter, the airy fabric of 
over-sanguine and visionary anticipation, which we have so 
long been called upon to accept as a structure of solid fact, 
must fall to the ground. I am rejoiced to know that it is no 
part of my duty to assist Mr. Hall in making his choice.— 
Yours, &c., Nevit MASKELYNE. 


London, W., Nov. 22. 


— 


MIDLAND POWER SCHEME. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In the article on the Midland Power Scheme which 
appears in your issue of October 10th, a diagram of switch- 
board connections for the Bilston tramways sub-station 
(Fig. 19) is shown, illustrating the two-phase rotary and 
transformers connected to the main 7,000-volt line. The 
high-tension side of these transformers are shown as if Scott 
connected (to convert two to three-phase). Why is not each 
high-tension winding put across one of the “ phases” (live 
cores of the cable) and the earth (sheath of cable)? As it 
stands it seems as though the transmission were three-phase 
with one-phase earthed, and the transformers used to change 
it two two-phase for the rotary.— Yours, &0., 

Rugby, Nov. 20. Henry Е. NogrHCOTE. 

[Our correspondent is correct. The transmission is two- 
phase as stated in the article—not three-phase. The diagram 
should show each of the step-down transformers constituting 
each pair connected simply on its own phase between one core 
of the cable and the outer conductor.—Eps. E.] 


ELECTRICAL CONTRACTORS’ ASSOCIATIONS, 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The attention of my Association has been called to 
& paragraph in your issue of November 14th regarding a 
conference between the National Electrical Manufacturers’ 
Association and this Association. So far as my Association 
is concerned, they do not complain of the architects and con- 
sulting engineers as a body, as might be inferred from your 
paragraph, but only of a few who are taking an undue advan- 
tage by obtaining tradediscounts to which they are not entitled, 
and to which we, as an Association, strongly object. I may state 
further that this is only one part of the matter on which the 
two boards are conferring, but I shall feel obliged if you will 
make it clear in your next issue that my Association does not 
suggest that the members of these two important bodies the 
Architects and Consulting Engineers’ Associations, as a whole, 
transgress in this respect.—Yours, &c., 
. Tse NATIONAL ELECTRICAL Contractors’ ASSOCIATION. 
London, E.C., Nov. 20. Thos. Guthrie, Secretary. 


Fast Long-distance Run on Electric Railway.— Electricity 
of New York states that the fastest long-distance run ever 
made on an electric railway was accomplished by a special 
car on the Lake Shore electric line on а trip from Cleveland 
to Toledo, Ohio. The car left Cleveland at 3 a.m., and arrived 
in Toledo at 6:10 a.m., having covered 120 miles in 8 hours 
10 minutes, 


LEGAL INTELLIGENCE. 


=D 
Metropolitan Electric Supply Co. (Ltd.) and 8t. Marylebone 
Borough Council. 


ARBITRATION. 

The case for the claimants having been completed, Mr. Fletcher Moulton 
addressed the Tribunal on behalf of the Marylebone Borough Council :— 

Mr. MOULTON : In opening the case for the Borough Council, I pro- 
pose more or less completely to examine the case that has been put before 
you on behalf of the complainants. I am perfectly aware, Sir, that 
the task before the tribunal is not an easy one, because it is & very novel 
one. You have to value an undertaking of а kind which, though common 
now, has only existed during the last few yeare, and in which there has 
been little experience of the ultimate fate of such undertakings and still 
less experience in the mode of valuing them. And my learned friends have 
taken the course of putting in a claim based, I think I shall show you, not 
on the particular circumstances of this undertaking, and not on any sound 
method of estimating the business value of such an undertaking. They 
have put an estimate resting almost entirely on hypotheses which, I think, 
are not supported by the circumstances of the case, and the sole warrant 
for which is the power of imagination, no doubt honestly exercised by the 
witnesses they have called. Mere criticism. showing that the claim made on 
behalf of the company cannot be supported, without giving some better and 
more reliable estimate, would produce very little effect. We intend to do our 
best to show what is a fair value of this undertaking, so that we have to face, 
to a certain extent, the difficulties of the future. I think we shall be able 
to show that we can foresee that future with much greater accuracy than 
the loose suggestions which have as yet been put before the tribunal. 
I think, Sir, the first thing to discuss before you is the position of this 
particular company. No doubt the general principles which must be 
applied to the valuation of electric lighting undertakings will form the 
main portion of your task, but one would be commencing with & funda- 
mental blunder if one treated this as what you might call a normal case of 
valuing an electric lighting undertaking. This is not an undertaking whose 
circumstances are ordinary, because, Sir, when this company applied for 
its powers it was obliged to come to terms with the local aut-hority. 
Those terms would have seriously modified the position of any electric 
lighting company that was compelled to accept them. But in this 
case these conditions increase the difficulty of your task tenfold, 
because the whole administration of this company has been dleliber- 
ately and consciously in disregard of these conditions. So that you 
have to value a company which has over it, and binding it, undertakings 
on its part towards my clients which are not only serious in themselves, 
but are tenfold serious, because up to this time no regard has been paid to 
them, and at this moment that which we have to purchase is a portion of 
the undertaking which would require to be absolutely reformed im order 
to comply with these obligations of the company. I shall show wou the 
company obtained new powers on the specific declaration that they were 
aware of these obligations, and were going to keep them there and then. 
If Iam right in these contentions the evidence that has been put before 
you on behalf of the claimants is in deliberate disregard of dominant cir- 
cumstances in the case. They have not attempted to value this under- 
taking on the hypothesis that it is bound to perform its obligations ; they 
have valued this undertaking as if those obligations did not exist. Now. 
Sir, there is scarcely any evidence that has been laid before you that goes 
directly to proving the amount you must award. The evidence is based in 
everything on the idea that these obligations have not to be observed, that 
these obligations do not exist. Ido not intend to go into the history of the 
negotiations which led to the support by the Vestry of the Metropolitan 
application in 1888, because that touches on other points besides this 
particular one, but as a condition of their support, as a condition of their 
consent to the Metropolitan Company coming into the area of Marylebone, 
the agreement of Oct. 1, 1889, was entered into, in which the Vestry of 
St. Marylebone, the predecessor of the Borough Council, and the Metro- 
politan Company are parties (described as the undertakers ). Now, the 
Electric Lighting Act, 1888, made the consent of the local authority gene- 
rally required for a provisional order for the supply of electricity. The Electric 
Lighting Act, 1882, in that point had been more favourable to undertakers, 
although it had been infinitely less favourable in giving them only a term of 
21 years; the 1888 Act corrected the latter error,and gave them a standard of 
42 years, but it made the consentof the local authority much more important. 
The company’s provisional order was obtained with the consent of the local 
authority, which by this recital is admitted to be upon the terms of the 
agreement of Oct. 1, 1889, the words being :—'' And the Vestry consented 
to the granting and confirming of such order upon the terms of the under- 
takers entering into the agreement hereinafter contained.” And it was 
through that agreement that this provisional order was obtained, and on 
its terms the very undertaking exists. The first clause is this :—‘‘ The 
undertakers shall, within six months of the date of the confirmation of the 
West London order, provide and fit up generating stations at Rathbone- 
place (Oxford-street) and at South-mews (Manchester-square) at the 
places respectively shown by the colour red upon the map annexed 
to and forming pert of this agreement, and shall, from and after 
that date maintain at such stations respectively a sufficient number 
of engines, machinery, and appliances to supply continuously from 
such stations such quantity of electricity as may be required within 
the parish not being less tban 85,000 lights.” Now, every provisional order 
is granted on the terms that the local authority may, at the expiry of the 
term, purchase on exceedingly favourable terms as contrasted with those 
on which it would have to purchase a going undertaking. It practically 
has to buy at the price of a dead undertaking, without considering that it 
must buy at break-up price for the actual plant and materials there. They 
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have to pay nothing for goodwill. It is, therefore, quite evident tbat the 
value of that privilege to the local authority is enormously diminished i£ 
what they have the power to buy is not a complete undertaking, so what 
the Vestry required was that it should be a self-contained system, and 
stipulated that, во far as Marylebone was concerned, it was to be a self- 
contained system. 

3 UMPIRE: Was the whole of the area а compulsory area under the 

er 

Mr. MOULTON : No, I do not suppose the whole of it жаз; but, after 
all compulsory area only refers to those places in which you have to put 
the mains down without demand. At all evente, which is quite sufficient 
for my purpoee, they had to keep at the stations I have mentioned an 
installation adequate to deal with the whole of the Marylebone undertaking. 

The UMPIRE : Will you give us the reference ? 

Mr. MOULTON : I will first deal, for the purpose of making the position 
clear, with the observations with regard to supply contained in the 
provisional order. 

The UMPIRE: We shall want at one time to see the map which was 
annexed to the agreement. It is not to see the boundaries of the parish, 
but something may turn on what is shown by the " coloured red " on that 
map. (The map was subsequently produced.). 

Mr. MOULTON : Then the document proceeds: ‘‘In addition to the 
mains specified the undertakers shall, at any time after the expiration of 
18 months after the commencement of this order, lay down suitable and 
sufficient distributing mains for the purposes of general supply throughout 
every other street or part of a street within the area of supply, upon being 
required to do so in manner by this order provided." Such requisition was 
binding upon the undertakers unless they serve notice on the person 
making the requisition that they, the undertakers, “ decline to be bound by 
such requisition unless such persons or some of them will bind them- 
selves to take or will guarantee that there shall be taken a supply of 
energy for two years, of such amount in the aggregate (to be specified 
by the undertakers in such notice) as will at the rates of charge for the 
time being charged by the undertakers for a supply of energy from 
distributing mains to ordinary consumers within the area of supply 
produce annually such reasonable sum as shall be specified by the under- 
takers in such notice: Provided that in such notice the undertakers shall 
not specify any sum exceeding 20 per centum upon the expense of pro- 
viding and laying down the required distributing mains and any other 
mains or additions to existing mains which may be necessary for the purpose 
of connecting such distributing mains with the neareet available source 
of supply.” And in a case of difference I believe there is arbitration. 
The nature of the supply is defined by regulation of the Board of Trade, 
and it practically comes to maintaining throughout the whole of the net- 
work a constant pressure with small limits of variation. The regulations 
of the Board of Trade now specify the pressure, and that, of course, has 
had the good effect of rendering it possible to change the pressure without 
getting a fresh Act of Parliament, a thing which has proved very conve- 
nient, because a large number of the companies have doubled their pressure 
to enable them to give a cheaper supply. As my learned friend reminds 
me, there is no arbitration as to whether they shali supply ; it is an abso- 
lute duty. The arbitration is only as to what is the reasonable supply 
which should be guaranteed before the undertakers have to go to the 
expense of Jaying down these mains. 

The UMPIRE: I suppose there was no compulsory powers for the 
acquisition of sites for generating stations, and the company were under 
the ordinary law as to nuisance ? 

Mr. MOULTON : Yes, they have no exception on these points. 

Mr. BALFOUR BROWNE: They can only purchase by agreement. 

Мг. MOULTON : Then there were to be “not less than 85,000 lights,’ 
of 8 c.p. That would be something like 4,500 or 5,000 н.р. No doubt the 
agreement was а good deal more striogent than the provisions of the pro- 
visional order itself. The agreement continued: “It being agreed that 
the said generating stations shall be primarily appropriated for the supply 
of electricity to the parish, but that nothing herein contained shall prevent 
the undertakers from supplyiag electrieity to other districts from the said 
stations or either of them provided that such supply does not prejudice 
the supply of electricity within the parish.” Now I do not think it would 
be possible to have a clause which bore the mark of carrying out а definite 
and sensible arrangement of great importance to my clients than this one. 
You have got to have an adequate installation there for Marylebone, and 
. primarily appropriated to Marylebone. Marylebone has got to be supplied 
from it. Not only is it to be capable of supplying, but Marylebone is to 
have its wants satisfied from those stations firat of all; but, subject to 
that, you are perfectly free to use any surplus power you have in order to 
enable you to fulfil your obligations, or to carry on your undertakings else- 
where. Clauses 2 and 3 are generally favourable to the undertakers. 
Clause 4 is an important one, and stipulates that the electricity mains 
shall be laid down and completed within 18 months from the date of the 
confirmation of the West London order, and the work commenced as soon 
aa practicable after the date thereof. The undertakers also agree to main- 
tain throughout the whole of the system of distributing mains laid down 
by them at all times a current of electricity at a normal pressure so as to 
be sufficient for the supply of all the lights which may be required within 
the parish. And they further agree that if from any cause the electricity 
generated at the said stations, or either of them, is insufficient, they will 
forthwith and continuouely thereafter as may be from time to time required, 
keep the said system of mainssupplied with an adequate current from some 
other station or stations.” Now that is an additional obligation, not a 
substituted obligation. You are not only to supply us always from those 
stations, but, suppose some accident to happen to those stations, you have 
got to have а stand-by. The fact that you cannot supply us from those 
stations is not to be even an excuse for the time. 

The UMPIRE : Is there practically a limit of the quantity of electricity 
you can generate at a station of a given size 1 


Mr. MOULTON : I do not think there is really, within very wide limite. 

The UMPIRE: If there was such a limit, that would be clearly no 
answer on the part of the company to say to the Vestry : We have reached 
the limit of what we can generate at Rathbone-place and Manchester- 
square; because the Vestry would have said, under elause 4, you must put 
up same other station elsewhere. : 

Mr. MOULTON: I think so, byt if you look at clause 4 it simply 
relates to the electricity generated; it does not relate to the machinery 
sufficient to generate it. 

The UMPIRE : No; it is looking at the product, and not at the producer. 
But that does not quite meet my point. Suppose themachinery in Rathbone- 
place and Manchester.square were adequate, all things being in order, to 
produce the electricity, still, from accident or failure, clause 4 would come 
in for the benefit of the Vestry, who could say you ought to have а stand-by. 
On the other hand, supposing the machinery at Rathbone-place and Man- 
cheeter-square is in perfect order, and you cannot produce any more 
electricity and have no room for more machinery, then clause 4 would enable 
the Vestry to say that is no answer, you must put up a station elsewhere. 

Mr. MOULTON : Certainly, the Vestry could have said that. Then 
clauses 5, 6 and 7 refer to pressure and other matters. Clause 8 says: 
* The price to be charged for electricity supplied to ordinary consumers 
and the Vestry shall be regulated in accordance with the West London 
order. But the scale of prices charged in the parish shall not exceed the 
scale for the time being in force in any other parish or district in which 
the undertakers are authorised to supply energy under any provisional 
order or act passed in the present session.” That, of course, refers to the 
mid-London order and the St. Martin's order, and it is obvious what the 
intention of that was. Clauses 9 and 10 may be passed over, and by clause 11 
it is expressly agreed that if the undertakers shall make default in providing 
and fitting up the generating stations as mentioned in No. 1 of the agree- 
ment, they shall be liable to a penalty not exceeding £5 in respect of such 
default for each day during wbich such default continues, and the Vestry may, 
if such default be not caused by inevitable accident, force majeure, or circum- 
stances beyond the control of the undertakers (want of funds not being 
deemed to be such a circumstance)—the Vestry may apply to the Board of 
Trade or to Parliament to revoke and cancel the West London order as to 
the whole or (with the consent of the undertakers) any part of the area, 
and if the Board of Trade are of opinion that such a default is wilfully and 
unreasonably prolonged they may, upon the application of such Vestry, 
revoke the West London order as to the whole or (with the consent of 
the undertakers) any part of the area of supply, and the power of revoca- 
tion herein contained may be exercised by the Board of Trade, as if the 
same were expressly enacted in the West London order." The view that 
I put before you about that is this: It does not at all release you from 
the obligation to perform. It is an added method of enforcing it, but 
you have, if you аге a commercial undertaking, to keep your obligation, 
and the fact that I have an additional remedy does not at all prevent 
my requiring you to keep your obliyations. Clause 12 is an agreement 
against assignment. Then clause 13 says: “If the Vestry concede or 
give powers to any other company, peraon, or persons, or if any other 
company are authorised by provisional order, statute, licence, or agree- 
ment, to supply within the parish electricity on terms more favourable 
to such company, person, or persons, than the terms upon which the 
undertakers are by this agreement bound to supply electricity, the Vestry 
will from time to time consent to such alteration in the terms of this 
agreement as will put the undertakers on the same basis аз such company, 
person or persons, 20 that the undertakers may supply on such or not less 
favourable terms as those conceded or given to such company, person or 
persons.“ That shows that the parties at that time really contemplated 
the possibility of another company coming in. The policy of the Electric 
Lighting Acte, 1882, and of the Electric Lighting Act, 1888, was to give no 
monopoly to electric light undertakings. Again and again that was insisted 
upon, and the language of those two statutes is perfectly clear. So the parties 
quite knew that another company might come in, and, in fact, I might 
almost put it as high as would come ір, unless the Vestry refused its 
assent, and this is a clause very favourable to the Metropolitan Company, 
limiting the powers of the Vestry to give its consent, or rather, I should 
say, making it undertake that that consent should not begiven on terms more 
favourable to the incoming company than to the Metropolitan Company. 
It is ап undertaking that contemplates the possibility of competition, but 
makes provision that the competition shall be upon terms not unfavourable 
to the Metropolitan Company. 

That completes шу examination of the agreement of Oct. 1, 1889, and 
that agreement come to this: For good consideration, the primary con- 
sideration being the consent of the Уевїгу to your coming in at all, you, 
the undertakers, agree to certain things set out. Why I have tersely reviewed 
those terms is because I want you to see, Sir, that they were eminently 
fair. It is not à case where a local authority abused its position and tried 
capriciously to put harassing conditions on to the undertakers in return for 
permission to supply electricity in Marylebone. On the contrary, they were 
simply prudent terms, so that Marylebone might get а good supply from 
generating stations in its own district, so that when the time came when 
Marylebone would acquire those it would acquire a complete system, 
capable and fit for supplying that district continuously from the moment 
it was taken over. What this agreement was meant to insure was that 
the undertaking itself should be an undertaking for the parieh of Maryle- 
bone, not necessarily that it could not do something more, but oertainly 
that it could do that. If the supply from the sources provided for were 
insufficient, they would have to get it eleewhere. 

The UMPIRE : The elsewhere not being limited to the district. 

Mr. MOULTON : Not in terms. I do not think it was intended to be 
limited to the district, because as long as the undertakers performed their 
obligations, Marylebone lad а self-contained system, and a temporary 
failure in that they were perfectly willing should be supplied from some 
other source. Then the obligation in regard to price was: (You shall not 
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charge us more than you charge any other one. That seems to me an 
agreement which а tribunal, whatever the tribunal may be, would willingly 
enforce. 

Well, Sir, that agreement was in October, 1889, and the company estab- 
lished itself at Manchester-square and Rathbone-place and laid its mains, 
and went on until the Parliamentary session of 1898, so far ав Marylebone 
is concerned. Then the company promoted an act to enable them to estab- 
lish & station at Willesden, and the Vestry of St. Marylebone opposed that 
bill, getting locus standi from the fact, I presume, of their agreement with 
the Metropolitan Company that the undertaking in Marylebone should be 
self-contained. The position of the Metropolitan Company was that this 
was not in any way going to interfere with that contract. 

Mr. BALFOUR BROWNE: I do not remember that exactly. 

- Mr. MOULTON: The act was passed, but with clause 15 in it. That 
clause provided that Nothing in this act contained shall be deemed to 
release the company or the Vestry of St. Marylebone from any of the 
duties, liabilities, obligations or conditions imposed upon them by the 
Metropolitan Electric Supply Co. (West London) Lighting Order, 1889, or 
by the agreement between the company and the said Vestry, dated Oct. 1, 
1889." So the powers of building and supplying from Willesden were 
granted in an act which specifically preserves the obligations of the con- 
tract that I have been dealing with. Now, this was the first moment there 
was conduct on the part of the company which might, but for this, have 
been called perhaps threatening and intending to make the supply а non- 
self-contained supply, and accordingly there is opposition by us, and the 
act is only passed with this clause in it protecting us. А protective clause 
of that kind is absolute, and ought to be absolute, because it shuts the 
ear of the Parliamentary tribunal, as a rule, to any complaints of persons 
based upon the existence of contracts or private rights. And the protec- 
tive clause is not entirely inconsistent with the rest of the act. But I would 
submit that if it is inconsistent with the rest of the act, still, since that 
clause has been put in as a protective clause for a particular individual, it 
must override any application of the general terms of the act which would 
affect that individual, or rather if it has been put in to protect a particular 
contract it must override апу interpretation or any provision which would 
otherwise affect that contract. 

The UMPIRE: The question will arise, What is the construction of the 
agreement of October, 1889? And although it is perfectly clear that the 
Act of 1898 did not in any way modify the agreement, it may be in looking 
at that act you will find a guide to the interpretation of the agreement, 
and which may have some bearing upon the two interpretations of this 
agreement which have been presented to the tribunal. 

Mr. MOULTON: The act no doubt overrides any contract —that is to 
say, it is a higher authority than a contract. But, Sir, no Act of Parlia- 
ment can affect the construction of a contract that has been already made, 
taken purely as a piece of construction. 

The UMPIRE: I certainly was not suggesting that the Act of Parlia- 
ment in this case had affected the construction, but, as I understand, the 
construction suggested by the other side is this: That that agreement 
meant that if and £o far as by means of the two stations indicated in the 
agreement the supply for the district of Marylebone could be made a self- 
contained supply, it was to be so made self-contained, but if those two 
proved inadequate that is to вау, if you had got them equipped to the 
full and they would not supply, then, that there was nothing in the agree- 
ment to prevent the company from starting elsewhere and utilising for 
Marylebone another generating station. You, on the other hand, have pre- 
sented а view of the agreement which is that tbere ie an abeolute under- 
taking to provide at those stations a supply adequate for the need of the 
Marylebone district, and as if there was no right in the company except во 
far as they might uss it as а stand-by to supply from any other source than 
those stations. What I am asking you to consider is whether the terms of 
the Act of Parliament which authorised the construction of the Willesden 
station throw any light upon the view which may have been before Parlia- 
ment, and may have been possibly adopted by Parliament, as between the 
one construction and the other. The recital which I saw, and to which, 
therefore, I called your attention, was this: “Апа whereas the demand 
for the supply of electric current within the areas supplied and authorised 
to be supplied by the company has increased, and is increasing very rapidly, 
and in order to enable the company to meet this demand, the company 
have found it practically impossible to provide adequate station accommo- 
dation within their said areas "—then I presume that the Act of Parliament 
impliedly or perhaps in terms authorises the utilisation of the Willesden 
station for supplying in each of these areas. 

Mr. BALFOUR BROWNE: The next recital but one to that you have 
read shows what was intended : “ The said several areas." р 

Mr. MOULTON : That recital doea not, for one moment, вау that they 
bave not found it possible to supply sufficient station accommodation in 
Marylebone for the supply of Marylebone. I would, therefore, point out 
that, looked at carefully, this recital is in no way inconsistent with those 
clauses which shelter both Paddington and ourselves in the enjoyment the 
one of а clause of a provisional order and the other of the clause of a 
contract. 

The UMPIRE: Then come а number of protective clauses. 

Mr. MOULTON: Yes, and apparently Amberley.road is the terminus 
of the mains. 

Мг. BALFOUR BROWNE: That is not во; it is the terminus of the 
mains so far ав this new act is concerned ; but when we are there we are 
in our own areas, and we had the right to lay the main. It was only to 
authorise laying it where we had no power before. 

Mr. MOULTON: Then clause 16 says “It shall be lawful for the com- 
рапу to use any of their cables or wires, and any mains or cables connected 
therewith for the transmission of electrical current or electrical energy 
from their worke at Willesden and Acton to tbe several distributing 
stations of the company in Paddington, Marylebone, mid-London, St. 
Martin-in-the-Fiel!& and the neighbourhood defined by the Metropolitan 


Electric Lighting Act, 1889, and to use the generating station at Willesden 
for the purpose of supplying electric energy within the several areas or 
districts over which the company have now powers of supply, or over which 
they may hereafter have such powers under any special act or provisional 
order." When Parliament says it is lawful, it simply means it is permitted 
as far as public rights are concerned. Fer instance, I remember a case that 
went up to the House of Lords in connection with the Pantiles at Tun- 
bridge Wells, where the local authority had the power to put a certain 
edifice under any public place. There was a decision originally that, as 
this was à public place, they were allowed to put this edifice under it, but 
the answer was: You are allowed to put it if you can, but you must not 
interfere with other people's property to do it. That is not а transfer of 
property, but simply makes a thing permissible which otherwise would not 
have been permissible by the general law of the land. And they were made 
to remove that particular edifice. I do not think I need labour the point. 
The supply from Willesden commenced to some extent, I think, at the 
beginning of 1900, but early in 1901 we called upon the Metropolitan 
Company to perform their obligation and to supply Marylebone from 
Marylebone stations. We issued a writ, claiming specific performance of 
clauses 1 and 8 of the agreement of Oct. 1, 1859. So we did not 
sleep in any way on our rights. The Metropolitan Company had 
got Willesden on the terms that their undertaking ёо the Maryle- 
bone authorities was not to be affected at all by the powers which 
Parliament gave them to supply from Willesden. The company were 
leaving the Marylebone stations in a condition absolutely an variance with 
clause 1—not only in variance with clause 1 as to the total amount of 
electricity that they could turn out, but in variance with clause 1 in that 
these were machines which from their nature they were only using fora 
small portion of the supply and which they were not appropriating to the 
supply of Marylebone. The undertaking this tribunal has to value—the 
undertaking in Marylebone —is so absolutely unequal to the task that I 
think we shall show you, by our witnesses, that practically what there is 
in Marylebone is worthless excepting the mains—that in order to perform 
the obligations of clause lof the agreement everything will have to be 
made new. You will find really that what there is in Marylebone is 
plant which they do not use to anything like its full extent, because 
it is antiquated, is unpractical, is uncommercial, is quite unequal to 
supply the demand, and, if they began to set themselves in order 
and to keep the obligations of clause 1 of the contract the first thing they 
would have to make ів a clean sweep of everything exceptang the mains in 
Marylebone. But see the importance of this to my clients. Whether we 
buy now or whether we buy at the end of the concession, the meaning of 
this clause is the same, and we ought to be able to step into a complete 
self-contained system now just as it was contemplated we should be able to 
at the end of the concession. 

The UMPIRE : І am—we all are—conacious of the very grave impor- 
tance of the point you have been urging, but another question arises to шу 
mind in connection with it. Weare sitting here simply under the Lands 
Clauses Act, and Iam not clear at present, one way or the other, whether 
the way in which you seek to give effect to this agreement can be given 
effect to by this tribunal. Now, suppose A and B enter into an agree- 
ment by which B undertakes, if he builds a houze at all on certain land, 
to build it in a certain manner, and he builds the house in an entirely 
different manner, and then A chooses to purchase it. Qua purchaser, can A 
be heard to say that breach of contract bas anything to do with the price! 

Mr. MOULTON: No. I am not making any claim for breach of 
contract at all. 

The UMPIRE: You recognise you cannot, and that is quite clear. The 
question is whether, without claiming it as damages, you can claim it 
at all. 

Mr. MOULTON : I step into the shozs of the company, paying them the 
value of their undertaking. What is the value of their undertaking It 
is the value of an undertaking subject to clause 1. What does that mean! 
Supposing I am a person who comes in and continues the work, the fact 
that I am the person with whom they have contracted does not affect the 
obligation at all. You must look at what the value is to them. The 
value is to them that it is an undertaking with this obligation, which I will 
вау it cost £200,000 to fulfil—a contractual obligation which binds them in 
respect to this. What am I going to relieve them of? Iam going to 
relieve them of the Metropolitan undertaking which is subject to this 
liability. Suppose the liability wan one to pay £10,000 to the Vestry 
when the demand exceeded 4,000,000 units, and another £10,000 for 
every 4,000,000 units—or £10,000 a year. What is the value of the 
undertaking ? They put forward their profits, but I say those are not 
your real profite. You have to pay when you come to your 4,000,000 
units £10,000 to me. I relieve you ; I take the undertaking. I am bound 
to pay what it is worth to you, but the fact that you have to pay £10,000 
to me when it comes up to that figure of demand for current comes out of 
your profite, Then suppose I had stipulated that the stand-bys should be 
equal to the maximum amount used, although all their machines might be 
out of order, and still there would be no chance for the supply being inter- 
rupted. We know spares are perhaps 25 or 30 per cent. The reasonable 
provision against accident is only a fraction of the machinery, and no 
doubt the larger the installation is the more units it consists of. Supposing 
I had stipulated you shall always, when you lay down one machine to uee, 
lay down another to take its place when it is out of order. Looked at as 
an electric lighting undertaking, apart from that obligation they would 
require very much less capital outlay. The consequence ie, their profits 
in future years would be larger. But we should be entitled to say, “ Ab, 
that is very well, but you could not earn profits which requ ire 5,000k w. 
put down without 5,000kw. of spares, even although 1,000k w. was all that, 
from an electric lighting point of view, was necessary, and I should be 
eatitled to debit that against their profite because I am not buying a free 
electric lighting company, but one that has attained ita position by accepting 
onerous obligations. 
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. The UMPIRE: The whole point, Mr. Moulton, is whether you are right 
in saying that if some third party bad bought instead of the Vestry, the 
third party would have bought subject to those obligations. This agree- 
ment expressly provides, amongst other things, against any assigament hy 
the company without the consent of the Vestry. Of course, you may be 
right in arguing that the conditions of this agreement run with the under- 

g апа would become binding on any purchaser. If you are right on 
that, if that is the true view, then the price which the third party purchaser 
would give would be a price governed by the considerations you are 
naming ; but unless that is the true view, what you are saying does not 
apply, because tbe third perty would buy free, and you would have your 
right by action or otherwise to get compensation in damages out of this 
company. 

Mr. MOULTON : I have got the power of refusing consent. 

The UMPIRE : That is not the question in the least, and nothing can 
be made of the fact that you are the purchaser, and that when you pur- 
chase, of course, obligations to yourself will not exist. But the question I 
want you to help us upon is whether a third party purchasing would have 
purchased subject to the obligations, whatever they may be, of this agree- 
ment. As Mr. Ryde puts it: Supposing the London County Council had 
said we will come in and purchase, would tlie County Council have had 
towards the borough the obligations which the Metropolitan Company have ? 

Mr. MOULTON : My contention is that this undertaking is an under- 
taking saddled with an obligation enforceable requiring the expenditure, 
we will say, of £200,000, and diminishing the value by, we will say, 
£200,000. If I have to give them the value under the Lands Clauses Act 
that must be considered. Otherwise it might be that there were obliga- 
tions rendering it valuelees in connection with the undertaking. Supposing 
it is an obligation that they should never charge more than 4d. per unit. 
Then it is a question of the value of the undertaking. They would not be 
able to put a higher value than that, because that would bind them апа 
limit their profits and lessen their profits. Supposing it was that after the. 
first 10 years they are not to charge more than 4d. Compensation for 
taking away that from them must regard the fact that in the 11th year 
4d. would be their stereotyped maximum. Clauee 1 is a continuing duty, 
and you must lay down your plant for fulfilling it. Anything which lessens 
the profits of this undertaking, whether it is by actual expenditure or by 
limitation of income, if it affects the value to the pereon who is possessed 
of it, that bas to come into consideration in the compensation that is to be 
given to him. 

The UMPIRE: The undertaking is being taken compulsorily. Is there 
anything to show anywhere that under the Lands Clauses Act that can be 
taken into account as showing that the value now is less than what in fact 
at any time they could have obtained for it by going into the market? If 
the obligation they are under is one which affecta the property, then when 
the property is taken compulsorily, the liability to fulfil the obligation 
on the part of the person from whom it is taken is gone. If the liability 
is а personal liability, and not one going with the property, the liability 
continues after the compulsory taking, or may eontinue—I do not say it 
would in all cases, but it may continue. One of the elements of value in 
the bands of а holder is the fact that he can take the thing into the market 
and sell it. 

Mr. MOULTON : But he cannot sell without consent, and it is clear it 
would not be the true value of the matter now because he is in the position 
that if he holds there is this burthen. The moment you have a property 
that you cannot sell without consent you can no longer talk about value 
in the market. The whole point is, without transfer what is the value ? 

Mr. RYDE: Is it your contention, Mr. Moulton, that“ rights, powers, 
privileges and authorities’ mentioned in sec. 2 of the Electric Lighting 
Orders Confirmation Act, 1901, means the rights, powers, privileges and 
authorities of the company, neither more nor leas, as defined by provisional 
order subject to the terms of the agreement. 

Mr. MOULTON: Yes. We have, Sir, to purchase the St. Marylebone 
undertaking and businees of this company, and the purchase comprises 
that part of the undertaking and business of the company which is at the 
date of the purchase in the area of supply, and all lande, property, plant 
and effects of the company in the said area. Whatever its obligatione, I 
must take it with ite obligations. 

The UMPIRE: I should have thought that very dangerous for your 
argument, which I thought was that it was quite immaterial whether the 
obligation should pass to the purchaser or not. Of course, if aman cannot 
sell something free from a certain obligation, everybody understands that 
that affecta the value to him, but the point I put to you is, if he can sell 
it free from the obligation, can the existence of the obligation be said to 
affect, or at any rate to affect in the same way, the value to him. Qua 
user it does. 

Mr. MOULTON: But there is no power of selling here. It is not a 
thing he can take in the market and sell. The consequence is, that the 
question as to whether a person could take it into the market and sell does 
not arise here; and you have to look simply to the value of the property 
to the person. If they are going on with their supply then they must 
hypothesise that this obligation to provide a self-contained plant is an 
enforceable obligation. The reasonableness of the claim of the local 
authority that is to have a self-contained system when it became purchaseable, 
is a thing which the legislature, the Board of Trade, and any body who had 
to give powers of sale would at once consider, because it would be most 
inequitable not to do it. The consent of the Vestry was essential. They 
get the consent by promieing it shall be a self-contained system. They 
want to get out of its being a self-contained system. It would have been а 
different thing if they had enlarged these stations. So that I submit, 
however we look at it, this isa continuing obligation binding the under- 
taking and the business in Marylebone. I have not, however, yet traced 
out what effect this obligation will have upon the company's claim. 


(To be continued.) 


Acetylene Illuminating Co. v. United Alkali Co. 


The Court of Appeal, composed of Lords Justices Vaughan Williams, 
Stirling and Cozens-Hardy, on Friday last week heard this appeal of the 
punte from а judgment of Mr. Justice Buckley dismiseing an action 

rought to restrain the alleged infringement of a patent relatiog to the 
[e ande of carbide of calcium. The case was reported in our issue of 

b. 14. 

Mr. FLETCHER MOULTON said plaintiffs were owners of patent 
No. 16,705 of 1894, for the manufacture of calcium carbide, & subetance 
employed for the production of acetylene. The present patent was one for 
а commercial method of manufacturing calcium carbide, in which carbon 
апа lime were put together and heated to а very high temperature in an 
electric furnace. The process was of the greatest commercial value, and 
one of the largest water powers in the world in Canada was now harnessed 
to grinding out this calcium carbide. 

Lord Justice WILLIAMS asked if the calcium carbide had been obtained 
by other methods. 

Mr. MOULTON said it was arrived at before, but he could not say how. 

Lord Justice WILLIAMS : It has no connection with water gas? 

Mr. MOULTON : Oh, no. 

Lord Justice WILLIAMS: I am not surprised that you disclaim all 
connection with water gas. 

Mr. MOULTON ssid the curious thing was that in this action the case of 
both sides was that Mr. Willson, by whom the patent was taken out in 
1894, was the inventor of this process. The two anticipations reiied upon 
were an earlier patent of Willson’s in America, which was said to anticipate 
the patent of 1894, and a French publication, that publication coming before 
the date of the American patent and the patent in the action. In December, 
1892, a Frenchman named Moitsan commenced a series of Papers on the 
subject, in which he pointed out that the essential thing in order to obtain 
calcium carbide was to obtain sufficient heat. The material was subjected 
by him to the thermal heat of the electric arc, and his idea was to dispense 
with the passing of.the current through the materia]. On the other hand, 
the patentee said, "In carrying out my invention I employ a suitable 
electric furnace, such as a Siemens arc furnace, and in its chamber I place 
lime and carbonaceous matter and paes a powerful electric current through 
it in order to generate an enormous degree of heat." Не was the first 
person to tell the world that & current of electricity passing through the 
material would produce calcium carbide. There might be other means of 
producing it, but the patentee's method was the only way economical 
enough to make the product of commercial value. Moissan's was what was 
known as the “ toasting ” method, and in that a commercial current was 
used to produce a laboratory specimen. 

At the resumed hearing on Tuesday Mr. A. Colefax followed Mr. Moulton 
in supp rt of the appeal. 

Mr. CRIPPS, K.C., on behalf of respondents, contended that Mr. Justice 
Buckley’s judgment was right. He submitted that there was no subject 
matter for a patent in the plaintiffs’ process, and that, even if there were, 
the patent had not been infringed by defendants. The production of 
calcium carbide was not new, and the use of an old well-known form of 
electric furnace—namely, Siemens arc—to produce it was not a discovery 
which justified a patent. There was no suggestion of the slightest differ- 
ence between the commercial and the laboratory process, and according to 
the patent laws of this country, when a scientific discovery had been 
disclosed anyone was entitled to use it for all purposes. 

On Wednesday morning the Court intimated that they did not desire to 
trouble Mr. Cripps further. 

In delivering judgment, Lord Justice VAUGHAN WILLIAMS said 
that with regard to M. Moissan's communication, he was disposed to think 
that, when M. Mcissan communicated that Paper, he was thinking only of 
the operation in the furnace, which had previously been referred to in prior 
Papers published by him. His lordship thought that M. Moissan had been 
engaged in investigations to see what was the effect of the thermal or 
electrolytic operation of an electric furnace, and that he did not, in his 
last Paper, mean to do anything more than carry the investigation one 
step further. But his lordship thought that the result of those investiga- 
tions was to show that the intense heat, described as of 3,500deg., which 
would be produced in an electric furnace was a sufficient heat to enable 
the production of (inter alia) these calcium carbides ; and their lordships 
would take that as a part of the knowledge of the world interested in the 
production of calcium carbides. With regard to the patent of 1892, it was 
perfectly plain that, at the moment of the publication of that patent, the 
state of knowledge was such that it was known that the necesrary heat for 
the operation of reduction had been attained by the use of the electric 
furnace, by which the eurrent was not only brought near the ore во as to 
heat it by radiation, but was also passed through the material. For this 
reason, he thought that the anticipation relied on by the defendants had 
been established. In to subject matter, if one read the evidence of 
the experts called on behalf of the plaintiffs, it was manifest that they them- 
selves were in a great difficulty in attempting to state what the subject- 
matter of the invention was. He entirely agreed with what in the Court 
below Mr. Justice Buckley had said in the course of his judgment, that it 
was not a good subject-matter of a patent at all. To have a good subject- 
matter of a patent, there must be some invention—a new result, or a new 
process ; and if one of these elements was not included, the patent could 
not be supported. Lord Justice Stirling delivered judgment to the same 
effect. 

Lord Justice COZENS-HARDY delivered a written judgment as 
follows :—I have arrived at the same conclusion as my learned brethren. 
With regard to the points raised in this case, this Court is not bound to 
decide points not necessary for the decision of the particular appeal. Patent 
appeals are sufficiently lengthy already. The dismissal of the appeal does 
not destroy the patent. The patentee might, without our leave, apply, 
under sec. 18 of the Patents, Designs and Trade Marks Aet, 1888, 
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to the proper authorities for leave to disclaim; and, although in the 
present case we have, at the request of the parties, considered the 
question of subjec: matter after we had intimated that the patent 
was bad on the ground of anticipation, that must not be regarded 
as a precedent. With regard to the construction of specification, first, 
the invention is for the production of crystalline calcium carbide 
by expoeiog a mixture of lime and carbon to the intense heat of an 
electric arc in an electric furnace. The intensity of the heat is the great 
estential feature. I assume, in favour of the plaintiffs, that the reference 
to an “electric arc in an electric furnace" does not limit the patent to 
cases in which the heat is produced solely by the presence of an electric 
arc, but that the patent covers the case where the current goes through 
the material. This, however, does not suffice, for the plaintiff contends 
that it is of the essence of his patent that the current should go through the 
material, and that what has been called the toasting process is excluded. 
My answer is that the specification does not state this. It only prescribes 
that the powerful electric current is to be passed through the furnace 
chamber, without saj ing whether it is or is not to pass through the material 
placed in the chamber. Assuming this to be the true construction of the 
patent, I think M. Moissan’s Paper, headed “ Preparation by Means of 
the Electrical Furnace of а Calcium Carbide," is clearly an anticipation. 
The process is accurately described. It contemplates the use of any elec- 
tric furnace which permits of a temperature close on to 3,500deg. It 
cannot fairly be confined to the particular type of electric furnace 
described in earlier Papers, in which care was taken to prevent the current 
passing through the material in the furnace. It seems to cover the whole 
greund. Even if, contrary to my opinion, M. Moissan’s Paper is read 
as limited to his own particular type of furnace, I think the plaintiff's 
patent would be bad, because—unless and until cured by disclaimer—it 
claims the use of this and any other type of furnace. With regard to the 
question of subject matter, I might be content to adopt the reasoning of 
Lord Justice Stirling ; but 1 agree with Mr. Justice Buckley that Moissan's 
Paper covers the whole ground. As to alleged infringement, in the view 
which I take this question does not arise for decision. "The patent being 
invalid for want of novelty, the action faile. 
The appeal was, therefore, dismissed with coste. 


Kirby and another v. British Electric Street Tramways Co. 
(Ltd.) and Mr. H. J Lawson. 


Mr. Henderson on Friday last applied for an injunction on bebalf of the 
plaintiffs, to restrain defendants from holding a meeting on the 22па for 
confirming a resolution for winding-up the company voluntarily, passed on 
lst inst. The motion was founded upon the fact that neither of the 
plaintiffs had received notice of the first meeting, and only one had received 
notice of the second. In an affidavit defendants’ secretary swore that 
notices had been posted. 

His lordship dismiesed the motion, with costs. 


Telescriptor Syndicate (Ltd.). 


Mr. Justice Byrne on Tuesday granted & compulsory winding-up order 
against this company. | 


PARLIAMENTARY INTELLIGENCE. 


ELECTRIO LIGHTING ACTS AMENDMENT (SCOTLAND) 
BILL. | 


This bill was read а third time in the House of Commons on Wedneeday, 
having passed through Committee without amendments, 


PATENT LAW AMENDMENT BILL. 


The report of amendments to this bill was received in the House of 
Lords on Monday, and some further amendments were agreed to on the 
motion of Lord Wolverton. 


BLEOTRICAL ENGINEERS VOLUNTEERS IN SOUTH 
AFRICA. 


Among the printed replies to questions in the House of Commons on 
Tuesday was one to Sir John Leng, who was informed by Mr. Brodrick 
that the ordinary rates of pay applied to Electrical Engineer Volunteers 
in South Africa equally with other Volunteers. Lord Kitchener fully 
appreciated the valuable work of this corps, inasmuch as three officers were 
mentioned in despatches, and the eergeant-major received the distinguished 
conduct, medal, but it was not found possible, in justice to others, to grant 
further rewards. 


“Phe World's Work.”—This is the title of а new magazine, 
edited by Mr. Henry Norman, M.P., and published by Mr. Wm. 
Heinemann, price 1e. The magazine contains a number of notable 
photographs, and is well illustrated throughout. Among the articles 
may be mentioned one on “ Municipal Ownership,” by the ubiquitous 
Mr. Robert Donald, of the Municipal Journal, who is as unconvincing 
аз ever. 

„Magazine of Commerce."— The second issue of this publication 
is as well got up as the first number, and its contents as entertaining. 
Mr. Henniker-Heaton's contribution is entitled ** Cables, Tables and 
seen Though not instructive, this story is amusing, if somewhat 

some, 


TUNBRIDGE WELLS TELEPHONES. 


The Postmaster-General received a deputation of Tunbridge Wells town 
councillors on Friday last week to discuss the question of the prop^sed 
sale of the municipal telephoue undertaking to the National Telephone Co. 

The MAYOR (Ald. Finch) asked the Poetmaster-General to approve the 
agreement made with the National Company, and furnished particulars of 
the financial condition of the undertaking. He said the Council had reason 
to complain of the way they had been, no doubt unintentionally, misled by 
their adviser (Mr. А. В. Bennett), whose original estimate of the cost of 
construction per completed line was £17, whieh was afterwards increased 
to £21. 15s. 6d. Ап investigation into the whole matter by Mr. Wallace, 
after his appointment as manager of the undertaking, proved that not 
only had the сові been under-estimated, but that necéssary work had been 
omitted representing capital expenditure to the extent of between £2,000 aud 
£3,000. Mr. Bennett recognised the gravity of the matter and offered to 
forego his commission. The actual total cost per subscriber's line had been 
£28. 6s., againet the first estimate of £17. The whole of the loan on telephone 
account sanctioned by the Local Government Board had been exhausted, 
and had produced 853 completed lines instead of 1,148 as originally esti- 
mated by Mr. Bennett. The deficiency of 295 lines, at £28. 6s. per line, 
represented £8,348 -a most serious error on a total of only £25,000. The 
original estimate of revenue had al:o proved erroneous. The proposed 
transfer to the National Telephone Co. would secure the ratepayers agains’, 
loss, and, at the same time, give telephone facilities and adwantsges which 
were possessed by scarcely any other town in the kingdom. He urged that 
in the future municipalities would be deterred from un«ertaking tele- 
phonic enterprise if it were to be understood that, when they had once 
embarked in such enterprise, they were bound to go ou whether it were А 
charge on the rates or not. Of course, if the Postmaster-General were 
disposed to take over the undertaking on terms and conditions as advan- 
tageous to the ra'epayers and telephone users as the National Telephone 


Co. off-red the Council were ready to adopt that alternative. 


The DEPUTY MAYOR said that the number of telephone subscribers 
in the borough was 720. Of the 456 of these who lived in Tunbridge 
Wells no less than 150 subscribed to both the Corporation aud company's 
systems, so that really only 285 inhabitants of the borough were actually 
dependent upon the municipal system. The Council bad mo funda avail- 
able for extensions to the telephone system ; in fact, they had not even 
the money to pay the labourers this week's wagea, so that without a 
further loan it was impossible for the Corporation to carry on the under- 
taking. He estimated that for the year which would end at March 31 
next the loss on the Corporation telephone system would be £925. 

Ald. STONE said that if the borough were compelled to retain tbe 
system the inhabitants would suffer a loss of at least £1,400 per year, and 
this might be doubled if outeide subscribers were admitted. 

The POSTMASTER-GENERAL said he must repeat that, so far as the 
matter was of purely local interest, it was not his business to interfere, 
but that there was an aspect of the question which was national and not 
local Any action which he might take at this juncture would conceivably 
affect the position of the Post Office for many years to co me in regard to 
the telephone service, and would doubtless be cited as a precedent to which 
he and his successors would be expected to conform. When Parliament 
authorised municipal competition it did so in the desire to promote an 
alternative system to that of the National Company, and in giving this 
right of competition by licence to municipalities it could hardly be doubted 
that Parliament desired to enable competition to beset up which could not 
come under the control of the company, which at the time had the monopoly 
of the telephone service of the kingdom. The present was, therefore, & 
novel proposal, and an unexpected one. He fully recognised the serious- 
ness of the position of the Tunbridge Wells Corporation. Ald. Finch had 
spoken of an alternative course—that, if the Postmaster-General were 
willing to purchase the undertaking on equally advantageous terms, they 
would be glad to see the system pass into the hands of the Postmaster- 
General rather than to those of the company. That was one of the possi- 
bilities he had been considering, but he could not give a final answer that 
day. From the figures placed before him, he did not consider he could 
justify before Parliament the payment of such a price for the шише 
undertaking as the company had offered. There might be reasons why the 
company, being already in competition in the area, would attach an added 
value to the property. He could not, therefore, hold out any expectation 
of the Post Office paying £28,000 for what had only cost £25,000 in cash, 
and wes not, apparently, even worth that sum. It seemed, from what bi 
been said, that some of the work had been badly done and would require 
to be overhauled. Therefore, whatever course were pursued by the Post 
Office it was unlikely that the department would submit to the conditions 
indicated by Ald. Finch—namely, that the terms should be equally advan- 
tageous to the ratepayers and the telephone users as those secured from 
the National Company. A further important point was involved. If the 
Tunbridge Wells Corporation had taken no licence, the licence of the 
National Telephone Co. in that area would have expired in 1911, but the 
borough authorities having obtained a licence, and municipal competition 
being effectively started, the company became entitled, on fulfilling certain 
conditions (which had been fulfilled) to an extension of the period of their 
licence till 1925. If the competition, which was the consideration in respect 

of that extension of time, was to be withdrawn, it became matter for serious 
consideration whether the extension of the company's licence WO 10 
allowed. If not, then the Corporation and the company would w 
reconsider the matter seriously in the light of that decision. He f 12 
therefore, that this was a matter in which, while giving full weight to ] 
deputation's representations, he could not have regard to local interests only; 
but must exercise his judgment as to the much wider interests involves 


While the above - reoorded deputation waa p ing between the Post- 
master-General and members of Tunbridge Wells Corporation, supper 
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of the municipal telephone undertaking were also busy, and on Saturday 
(the day after the deputation) they met the mayor (Ald. G. Finch) in 
private conference. A report of the proceedings at this conference leaked 
out, however. The object of the conference was to see whether there was 
any possibility of finding а way out of the situation without disposing of 
the municipal undertaking. and the discussion turned upon the altered 
situation foreshadowed by the Postmaster-General’s discovery that the 
company’s licence would be extended if the sale of the municipal system 
were completed. 

Ald, FINCH said tbat unofficially he was in full sympathy with the 
desire to retain the Corporation's telephones. The whole aspect of the 
situation had been modified since the interview with Mr. Chamberlaio. It 
had ceased to be a purely local affair, but affected national interests. 
There was certainly а growing agitation against the transfer throughout 
the country. 0 


On Monday a further (the third) deputation waited upon the Postmaster- 
General with regard to the proposed sale of the Tunbridge Wells telephone 
undertaking to the National Telephone Co. This deputation consisted of 
members of the local Ratepayers League, and was introduced by Col. T. J. 
Holland, C. B. 

Col. HOLLAND said the League, of which he was the president, was an 
association of independent ratepayers who were rated on more than half 
the assessable value of Tunbridge Welle. It was entirely non-political, 
and its members were tradesmen, profeesional men and private residente, 
including artizans. A large majority of the ratepayers considered that 
the Corporation telephone system had proved а financial failure, and must 
become a heavy burden on the rates. Moreover, two separate telephone 
undertakings in one town, with no intercommunication between them, had 
proved a nuisance instead of an advantage, and had compelled over one- 
third of the municipal telephone subscribers in the borough to join both 
systems, and thus pay double subscriptions. In these circumstances, they 
cordially supported the decision arrived at by an overwhelming majority 
of the Corporation to accept the offer made by the National Telephone Co. 
to purchase the undertaking. They asked the Postmaster-General's sanc- 
tion to that purchase. So far as he knew no member of the Tunbridge 
Wells Ratepayers' League was financially interested in the National 
Telephone Co. 

Mr. ROBB said the Corporation undertaking at present was not only 
showing a loss financially, but it had been discredited in the eyes of the 
ratepayers iu other ways, and it would be impossible to continue to conduct 
it without the ratepayers being called on every year for а considerable sum 
of money out of the general rate. If they were unable to conclude the 
bargain with the National Company a capital loss of £9,000 would have to 
be taken out of the general rate, and а further annual loss was contem- 
plated on the working of the undertaking. 

The POSTMASTER-GENERAL said there bad appeared in that morn- 
їп в journals the report of an interview with Ald. Finch, the mayor of 
Tunbridge Wells, who was reported to have ssid that local circumstances 
had been modified since the interview that had taken place between 
himself (Mr. Chamberlain) and Ald. Finch on the precediog Friday. Had 
Col. Holland any knowledge of this. 

Col. HOLLAND ssid he had no knowledge of any change in the position 
at Tunbridge Wells. 

The POSTMASTER-GENERAL said he had received several deputations 
on this important question. He felt that he was now in possession of the 
views of all sections of the community at Tunbridge Wells, and of the pointa 
necessary to enable him to come to а conclusion on the subject. If the 
sale to the National Company put matters back into exactly the position 
they occupied before the Corporation obtained its licence it might be 
urged very strongly that he should not stand in the way of what the 
Corporation considered the best solution, but it was not at all possible to 
return to the same position. The fact that the Corporation had taken а 
licence] had modified the position as it affected the Post Office and the 
future of the telephone service of the kingdom. Не would announce his 
decision on the subject without апу undue delay. 


On Tuesday, Ald. G. FrNcH, mayor of Tunbridge Wells, found it neces- 
sary to address the following letter to the Postmaster-General :— 

Sm: My attention has been called to reports which give a very mislead- 
ing account of what I understood to be a private and confidential conversa- 
tion between myself and certain inhabitants of Tunbridge Wells on 
Saturday. I think the publication of the report was a breach of courtesy 
and confidence. It is perfectly true that I said I was in sympathy with 
the retention of the undertaking by the town, provided it would not bea 
burden on the ratepayers. The person who furnished the report has 
omitted this most important qualification. It is also true that I said the 
position of matters had been somewhat modified by your view that the 
subject was one which must not simply be considered from a local stand- 
point. But so far as the local position is concerned it remains where it 
was, save that, since the Council deputation waited upon you on Friday, 
it has been discovered that a large claim on capital account, amou nting to 
over £600, is outstanding, of which the telephone department was ignorant, 
though it: would appear its existence was known to Mr. Bennett, who, with- 
out the knowledge of the Council or committee, has been corresponding on 
the subject with the persons to whom it is due. The financial position of 
the Corporation is therefore worse by over £600 than was supposed. 
The Council adhere to the resolution which they passed on November 
12th instant. 


The above letter from Ald. Finch called the following reply from 
Mr. А. К. BENNETT :— 

In а letter to the Postmaster-General I see that the mayor of Tunbridge 
Wells states that а new liability has been discovered [in connection with 
the telephone undertaking, of which I was cognisant, I deduce from his 


observations that the cable contract detention money, payable when the 
cables had proved satisfactory, is meant. In September or October, before the 
slightest hint of tbe deal with the National Telephone Co. had leaked out, 
the contractors wrote me as engineer, inquiring when it was proposed to pay 
the detention money. Ireplied in December. This was all the correspondence. 
and there was nothing to refer to the committee. Why was not the liability 
known at the Town Hall? I cannot say, but presume that divided 
responsibility is claiming its usual tribute. Previous certificates were on 
printed forms, aud showed (1) the total amount of contract; (2) the 
amount then certified for ; (5) the amount remaining unpaid ; so that the 
books—over which I had not the remotest control—ought to have shown 
the exact position of the contract. 

£600 at 34 per cent. represents only £21 per annum, a charge which can 
have no real bearing on the success of the undertaking, in the future 
proeperity of which, if fairly treated, I retain undiminished confidence. 


The Tunbridge Wells telephone question has lead to considerable corre- 
spondencein the Press. Mr. J. J. Biscoop wrote to the London Datly 

hronicle complaining of the tone adopted by the Editor of that journal 
in discussing the motives of those who are endorsing the proposed purchase 
of the Tunbridge Wells municipal telephone service by the National 
Company. Mr. Bisgood wrote as follows :— 

* In the Tunbridge Wells case we have in compressed form instances of 
all the evils which the conduct of trade without personal fear of the 
consequences of loss produce. The apparently inexhaustible purse of the 
ratepayer is always available to atone for muddle, under-estimates and 
slackness. What the War Office is on a grand scale the municipality is on 
a small scale, No опе is responsible, and the contributory has to pay. So 
we see at Tunbridge Wells— 

(1) Under-estimate of the cost of construction. 

(2) Under- rentals to the users. l 

(5) Reckless extensions on the off.chance of gaining supporters. 

(4) Inability to cope with private competition. 

(5) No provision for depreciation and renewals. 

All the time the National Telephone Co. was cutting the ground from 
under the Corporation's feet by reason of its trunk line agreement with 
the Post Office, and the Corporation, under the necessity of further 
extensive capital outlay, felt its position outaide to be getting more hopeless 
daily. 

It seems to me that the agreement between the Telephone Company 
and the Corporation entirely safeguards legitimate local interests.” 


Mr. Bisgood’s letter was followed by a reply from Mr. A. R. BENNETT as 
follows :— 

“There are several statements in Mr. Bisgood's letter which are not 
justified by fact, and which I challenge. It is not true that the cost of 
construction was under-eetimated. Tne prices given for each class of 
work were ample, and were actually worked to. But the quantity was 
very greatly (increased. The Telephone committee found it desirable —it 
was not absolutely necessary —to lay about twice the amount of under- 
ground cable originally arranged for. As this was mostly small cable— 
U and 12 pairs—its proportionate cost was very much greater than that 
of the equal number of overhead wires which was allowed for in the 
estimates. Other departures from the original plan were made, all of 
which involved extra expense. Then, owiag to the unreasonable opposition 
of certain proprietors and want of grit on the part of the Council in assert- 
ing their rights as licensees of the Post Office, much of the work had to 
be undone after completion, and reconstructed twice, thrice, and even four 
times. These circumstances were abnormal, and no responsibility can rest 
on the estimating engineer on the score of inadequate prices. If the prices 
had not been ample, the total coat would have been much greater, such was 
the quantity of extra work done. 

The rates fixed were not too low under fair conditions, but the Post 
Office allowed the company to cut rates, with the effect of seriously handi- 
capping the Corporation enterprise. But the fault has not lain with 
insufficient revenue. The mischief has been done by extravagant working 
expenses. The office accommodation is much in excess of requirements, 
and costs twice what it ought to do, while the staff is in even more extrava- 
gent proportion. The undertaking is simply swamped by lack of proper 
guidance. The ship has not been hopelessly wrecked. It lies in very 
shallow water, апа а properly-directed effort would float it again and bring 
it happily into port.” 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


The Town Council of East London (South Africa) invite applica- 
tions for the position of town electrical engineer at a of £500 
per annum and £50 per annum for horse allowance. The successful 
applicant will have to take oversight and control of the entire instal- 
lation for electric lighting and tramways. Applications to Mr. 
Lancelot Ussher, town clerk, Town Office, East London, South 
Africa, by noon of Monday, Jan. 5, 1903. An advertisement gives 
some further particulars. 


Fulham Borough Council invite applications for the office of 
borough electrical engineer. Commencing salary £400 per annum, 
rising to £600 by annual incrementa of £25. Applications to the 
town clerk (Mr. Richard Melling Prescott) Town Hall, Fulham, 
London, S.W., by Dec. 15. See also advertisement. 


The Tyne Improvement Commissioners will receive applications 
for the position of head arc lamp trimmer at their Northumberland 
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and Albert Docks and Staiths. Salary 40s. per week. There is also 
required an aseistant arc lamp trimmer ; wages 28s. Applications to 
Mr. Robert Urwin, secretary, Tyne Improvement Commission, New- 
castle-upon-Tyne, by Dec. 2. See advertisement. 


A competent engineer is required in the estimating department of 
a large electrical manufacturing firm. See advertisement. 


Elland District Council require an electrical engineer for a com- 
bined refuse destructor and electric lighting station. Applications 
to Mr. James Clarkson, solicitor and clerk to the Council, Town Hall 
Chambers, Halifax, by Dec. 22. See advertisement. 

Leyton electricity department require a shift engineer. Applica- 
tions to the engineer and mariner (Ms. F. Harman Lewis), electric 
light works, Cathall-road, Leytonstone, by Dec. 6. See advertisement. 


A test-room assistant is required by Aberdeen Corporation elec- 
tricity department. Applications to city electrical engineer (Mr. 
J. Alex. Bell), Cotton-street, Aberdeen, by Dec. 8. See advertisement. 

Worksop District Council require a shift engineer. Applications 
to the clerk by Dec. 6. See advertisement. 

A mansger is required by a contracting firm. Minimum salary 
£900. See advertisement. 

A draughtsman is required for engineering works in the neigh- 
bourhood of Liverpool Must be well up in mechanical work and able 
to make working drawings from rough sketches, See advertisement. 


London County Council require an assistant in the electrical 
branch of the engineer's department in connection with the inspec- 
tion of electric lighting and similar work, Salary £175 per annum. 
Applications to clerk, Mr. G. L. Gomme, County Hall, Spring- 
gardens, S.W., by 10 a.m. Dec. 2. 

Ilford Electricity committee invite applications for the position of 
station superintendent. Salary £150 perannum. Applications to 
clerk, Mr. John W. Benton, Town Hall, Ilford, by 12 noon Dec, 1. 


Aberdeen Corporatiou require an assistant mains superintendent. 
Applications to city electrical engineer by Dec. 1. 


Mr. Walter Н. Tittensor, of Duudee, has been appointed resident 
electrical tramway engineer by the Preston Corporation at £600 per 
annum. Mr. Tittensor was appointed assistant electrical engineer at 
Dundee in 1893, and became borough electrical engineer in 1890. 
He has carried out large extensions to the station plant and mains 
for the electric lighting of the whole of the borough, and he is 
engaged in the work of electrically equipping the city tramway, 
some portions of which are open for trafic. 

Hastings Council ou Friday appointed Mr. Russell F. Ferguson, of 
Fulham, borough electrical engineer at £300 per annum, rieing by 
annual incrementa of £25 to £500. Mr. Ferguson is to be allowed 
two articled pupils. 

Mr. J. M. Laing has been appointed controller of Government tele- 
graphs at Pietermaritzburg. 


Mr. Robert Sim, of Edinburgh, has been appointed assistant 


electrical engineer at Falkirk. 


Mr. G. Н. Hall, of Messrs. W. H. Allen, Son & Co., Bedford, has 
been appointed sub-station assistant at Walsall. 


Acton —Last week the Council were recommended by the Light- 
ing committee to prepare a report on electricity supply and refuse 
destruction. The matter was deferred. At the same sitting a letter 
was received from Mr. H. J. Dowsing asking if the Council intended 
carrying out their electric lighting powers, and if not, whether they 
would allow him to submit a scheme, The Council’s reply was that 
they intend exercising their powers. | 


Alleged Tampering with Electricity Meters.— 

At Taunton Police Court on Monday, Mr. Edward Badham Thornhill 
the borough electrical engineer, was charged with falsifying ап account 
with intent to defraud а consumer of electricity, with unlawfully altering 
theindexes of certain electric light meters, and with inciting Alfred Witham 
to do so. The Public Benefit Boot Co. (Ltd.) were prosecutors. 

At the outset Mr. Н. GREGORY, who appeared for Mr. Thornhill, made 
& formal objection that all the charges had occurred more than six months 
before the information was laid, and, therefore, he claimed the benefit of 
the Public Authorities’ Protection Act, 1893. He thought the magistrates 
should not allow the case to be heard. 

Mr. WANSBROUGH (for the prosecutors) said that act simply provided 
for the protection of a person who did an act in the execution of his duty, 
but defendant was charged with fraud. The charges were seven in number 
and covered а wide range of subjects, There could be no doubt (continued 
Mr. Wansbrough) that if he substantiated the allegations against defendant 
there would be ample ground to commit him for trial. Defendant was the 
borough electrical engineer of Taunton, and he had occupied that position 
for some four or five years at a salary of £300 a year. The electric lighting 
was in the bands of the Corporation, and the municipality were the under- 
takers by virtue of their 1893 provisional order. The allegations made 
against defendant were that he, either by himself or somebody acting 
under his instructions, altered the electricity meters in order to show a 
consumption above the amount, actually consumed, and had sent in bills 
showing that there was a larger consumption of electricity than in fact 
there was. When they found a municipal authority acting as electric light 


undertakers they expected even justice, fairness and honesty. Witham, an 
important witness, had reoeived the highest credentials from defendant 
and from members of the Electrical committee, had been in the employ ot 
the Corporation electricity department ever since the Corporation became 
undertakers, and for the last д4 years he had been chief assistant to Mr. 
Thornhill. His wages were 45s. a week up to February last, when he was 
requested by Mr. Thornhill to accept the reduced salary of 35s. because he 
was told the committee could not afford to pay more than 558, In July 
he received notice to go, and left. His duties were to examine and test 
all meters and put them right, and he received instructions that whenever 
& consumer's meter did not show the same consumption in one m^nth and 
one quarter as it did in the previous year he should put it on, and a fixed 
amount was actually stated by Mr. Thornhill what was to be puton. On 
Jan. 21, 1902, a slip written by defendant was given to Witham, and upon 
that slip wag written Public Benefit Boot Co. If meter slow or dirty put 
on about 200.” Witham went to the premises of the Public Benefit Boot 
Co. and found that the meter was all right, so he went back and told Mr. 
Thornhill so. Mr. Thornhill (according to Witham) instructed him to 
return and put the meter reading forward. If that was true there could 
not be a greater fraud. Other similar cases could be given. 

WiTHAM was called, and gave corroborative evidence. In answer to 
the bench Witness said he understood that what Mr. Thornhill meant 
by putting the meters on “if he could possibly do so” was if nobody was 
watching. 

Mr. Ernest Е. GREEN (tranch manager of the Public Benefit Boot 
Co.) said he received the bill produced for electric current from the Taun- 
ton Town Council about May, 1902. The meter belonged to the Corpora- 
tion, and they paid rent for it. He produced the cheque for £9. 23. for 
payment of that account, and the receipt from the Corporation for the 
amount. He had the same number of lights on as he had when he went 
there, but he had not used them to the same extent. The four 16 c.p. 
lamps were only used once every week instead of every night. There was 
no other change except that he had been very much more careful. 

Further evidence of а similar nature was tendered. 

Mr. Epwin Jarvis, collector for Taunton Council, said the accounts 
produced were made out from the meter books kept at the works where 
defendant was manager. 

Mr. WANSBROUGH put in the meter book, showing where the units in 
the Public Benefit Boot Co.'s account were altered from 525 to 423. 

Mr. Атвіх W. Norris, borough accountant, said the meter books 
came into his custody once a quarter. The alterations in the books were 
hie, from instructions he received from the electricity works. He thought 
they would be Mr. Thornhill's instructions, as he was responsible for the 
figures being altered. If he found any discrepancy he communicated with 
the electrical engineer. Defendant worked under a committee of the 
Town Council. 

Mr. Gregory here again raised the objection that under the Public 
Authorities’ Protection Act, 1893, proceedings could not be taken in 
reference to alleged offences of six months' anterior date. Не also sub- 
mitted that some of the offences with which defendant was charged came 
neither under the common law nor the statute law. There could easily 
have been а civil inquiry, and the whole of the facts could have been 
brought out. To bring an action against a man and charge him with a 
crime and put him into the dock, when he was bona fide and honestly 
carrying out his duties, was not right. Two things had to be proved before 
the defendant could be committed, and it must be proved that defendant 
had done those things with the intention of defrauding. He submitted 
that that had not been proved. 

Mr. T. Penny (chairman of the magistrates) said the bench were 
not satisfied that а sufficient case been made out upon which to 
commit defendant for trial, and they dismissed all the charges. 

Mr. WANSBROUGH said he would take his clients’ instructions, but in 
all probability he would ask their worships to bind his clients over to 
prosecute at the seasions. 


Aberystwyth.—The Council have decided to erect 25 arc and 
70 50 c.p. incandescent lampe for public lighting, estimated to entail 
an annual cost of £777. 


American Pacific Cable.—A Central News telegram announces 
that President Roosevelt has signed the contract with the Com- 
mercial Pacific Cable Co. for a submarine pices cable from San 
Francisco to China, via Honolulu, Guam and the Philippines. 


Brazil.— The Brazilian Government recently enacted that all 
vessels navigating the river Amazon must be supplied with electric 
search lights, 


Breach of Factories Act.—At Melton Mowbray Petty Sessions 
last week the Melton Mowbray Electric Light Co. (Ltd.) were charged 
with negleting to have affixed at their worka a copy of the abstract 
and notices on the 7th inst. 

The IwsPECTOR (Mr. Sedgwick) sai defendants were occu iers of 
premises used for generating electricity, and on the evening of 7th inst. 
he visited the premises and failed to find anyone who could give informa- : 
tion as to the books and abstract. The next morning he eaw the manager, 
who seemed under the impression the works did not come under the 
Factories and Workshope Act. The maximum penalty would be 40s. 

The MANAGER (Mr. Russell) said at the time he did not think the act 
applied to them, as their hours were necessarily regular. He under- 
stood that only in cases where women and childen were employed the act 
could be enforced. Since the inspector's visit he had looked up the rules, 
and was now convinced he had committed an offence. 

Tbe Bench were of opinion that defendant was under а misapprehension, 
and inflicted a fine of 5s., including costs. 


Bridgend.—On Wednesday the District Council accepted a tender 
for electric lighting mains. It was also decided to ask the South 
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Wales Electrical Power Co. to put a clause in their ents with 
their power customers within the urban area prohibiting them from 
using electrical energy for lighting, the company’s agreement with 
the Council having reserved to the latter the sole right of supply for 
this purpose within the area 

British Blectrical Priendly Society.—This is a society in 
connection with the undertakings of the British Electric Traction 
Co. and its affiliated undertakings, and the report of the Central 
committee for the completed period to Sept. 30 is as follows :— 

The Society was established as from Oct. 1, 1901. but the first meeting 
of the Central committee did not take place till Dec. 10, 1901, when the 
chief officials were appointed and associated companies were notified that 
the Society was ready to commence operations. Twenty-eight of the asso- 
ciated companies have signed the trust deed, and 23 branches, with a net 
membership of 1,553, are now at work. Arrangements are in progress to 
enable other branches to be formed. The income from all sources during 
the year was £1,130. 2s. 3d., and £200 has been placed on deposit as а 
reserve for contingencies. The initial expenses have been heavy, and as they 
have all been fully charged against the year 1902, the expenditure for the 
next financial year may be expected to be relatively small. No investments 
have yet been made, though the surplus revenue for the period amounts to 
£429. 6s. 14d. The scales of contributions and benefits were drawn up by 
Mr. F. С. P. Neison, the well-known actuary, and will, under normal con- 
ditions, provide for all benefits promised under the rules. Members' 
contributions for the period covered by tbe accounts amounted to 
£664. в. 114d., and the companies’ contributions to £332. ds. 114d., a 
total of £996. 14s. lld. This means that for every 18. a member contri- 
butes his company contributes 6d., but the member alone reaps the benefit of 
the 1в. ба. contributed. In addition, members have paid ld. per week 
for medical attendance, amounting to £132. 128. 9d. This fund is kept 
quite separate, and doctors’ fees are alone paid therefrom. Up to Sept. 30, 
1902, 101 members received benefit, amounting to £221. 4s. 9d., an average 
of £2. 5a. 94d. per member who claimed, а re far in excess of the 
amount which any individual member had contributed to the funds. With 
the growth of the associated companies, and the greater familiarity of their 
employés with the aims and advantages of the Friendly Society, the Central 
committee anticipate а steady increase during coming years, both in 
numbers and funds. 


Burton-on-Trent.—On Monday the Council resolved to apply for 
& provisional order sanctioning the construction of an additional 
length of tramway from Trent Bridge end to the borough boundary. 
The line is to be leased to the Midland Railway Co. at a rent suffi- 
cient to pay interest and sinking fund calculated on a 25 years’ term 
for repayment, plus 1 per cent. profit, but the Corporation are to 
give the company running powers over their tramways through 
Burton as far aa the railway station. The company are to take elec- 
tric energy from the Corporation, all repairs to be executed at the 
expense of the company. 


Camberwell (London)—On Wednesday evening the Borough 
Council discussed a proposal to purchase the undertaking of the 
County of London and Brush Provincial Co. in the Camberwell 
district The Municipal Association attended aud presented a reso- 
lution against the purchase. The Ratepayers’ Association also 
objected. The report of the committee appointed by the Council to 
consider the question was presented, but made no recommendation. 

Councillor Tomkins moved That, subject to the site being a satisfactory 
one and the mains laid being found to be in good working order, an offer 
should be made to purchase the company's Camberwell undertaking for a 
sum not exceeding £140,000, such offer to include land, and to exclude 
the machinery at Wandsworth, with a proviso for the company to supply 
the Council with electric current in bulk at 144. per unit for a period not 
exceeding three years.” 

The proposition was negatived by a large majority, only seven voting in 
its favour. 

Subsequently a notice was read from the company, stating they 
proposed to commence the supply of continuous current at a declared 
pressure of 410 volts. 

The London Electric Supply Corporation intend to apply for 
powers to supply electric energy over a further portion of the borough. 


Dartford.—The Council have received sanction to loans of £18,400 
for electric lighting extensions and £3,000 for assisted wiring. 


Dawlish. —The Council have resolved to apply for a provisional 
order, to be leased to Mesers. Crompton & Co. 


Electric Traction Notices.—Newcastle-upon-Tyne Corporation 
are applying for a provisional order to construct and work additional 
tramwaye, &c. 


In the following instances bills are being promoted :— 

It is sought to incorporate a company to construct an underground 
electric railway from Paddington to Victoria and Kennington. 

Baker Street and Waterloo Railway Co., to transfer powers to Brompton 
апа Piccadilly and Great Northern and Strand Railway Companies, &c. 

A bill is to be introduced to incorporate а company to construct an 
underground electric railway from Clapham Junction t^ Marble Arch. 

Authority is sought to incorporate à company to construct the City and 
North-East Suburban Electric Railway, to enter into agreements with 
Metropolitan and Metropolitan District Joint Committee, the City and 
South London, the Central London and the North London Railway Com- 


panies and the Underground Electric Railways Co. of London (Ltd.), the 
London County Council, Corporation of London, &c. | 

The South-Eastern and Chatham Railway Companies seek powers to 
work their railways, or parts thereof, or any railways in connection there- 
with, by electric power, to construct and maintain electricity generating 
stations, &c. | 

In the North-West London Railway Extension Bill power ie sought to 
construct an underground electric railway from Marble Arch to Victoria 
to effect communications with other railways, to restrict powers of devia- 
tion of Brompton and Piccadilly Circus and Metropolitan District Railway 
Companies, &c. | 

А bill will be introduced to incorporate the Crystal Palace Railway Co., 
and to construct ап underground electric railway between the parish of 
St. Thomas Apostle, in the City of London, and the Crystal Palace. 

London and Brighton Electric Express Railway Co. again seek authority 
to construct an electric railway between London and Brighton, &c. 

Central London Railway Co., to construct new lines, to acquire additional 
lands, &c. | 

City and South London Railway Co., to construct an underground 
electric railway from the Angel, Islington, to Drummond-street, St. 
Pancras, and to construct a railway from the parish of St. Saviour, South- 
wark, to St. Mary, Woolnotb, in the City of London, to transfer to com- 
pany powers of City and Brixton Railway Co., &c. 

Metropolitan District Railway Co., to construct a railway between Acton 
and Hammeramith, to authorise deviation of trailway authorised by Metro- 
politan District Railway Act (1897) in Kensington, to construct railways 
in the City and Coun!y of London, to deviate portion of London and South- 
Weatern Railway, to construct generating station in Harrow-on-the-Hill, 
to take tranafer of undertaking of Hounslow and Metropolitan Railway Co., 
and as to working of Ealing and South Harrow, Acton Junction and 
Hounslow and Metropolitan Railways by electricity, to supply electric 
current from Metropolitan District Railway |Со.'в generating station to 
other companies, &c. 

Metropolitan District Railway Co. also seek powers to construct and 
work additional railways in the county of London (Earl’s Court to Ham- 
mersmith, Mansion House Station to Whitechapel), &c. | 

Great Northern, Piccadilly and Brompton Railway Co., to acquire lands, 
to amend Brompton and Piccadilly Circus Railway Acte of 1897 aud 1902, 
to confirm agreements with Metropolitan District Railway Co. and Metro- 
politan District Electric Traction Co., &c. l 

Great Northern, Piccadilly and Brompton Railway Co. also seek 
authority to construct exteneions to Hammersmith and Shepherds Bush 
and to Blackfriars and Mansion House stations, to change name of comi 
раху, &c. | 

Power is sought to incorporate a company to construct a railway from 
Watford to Edgware, to require the Edgware and Hampstead Railway and 
the Charing Cross, Euston and Hampstead Railway Companies to work 
their respective railways in connection with intended railway, &c. 

Charing Cross, Euston and Hampstead Railway Co. want further powers 
for altering lines of railways of the company and the Edgware and Hamp- 
stead Railway Co., to take transfer of powers of Edgware and Hampstead 
Railway Co., to enter into agreement with Underground Electric Railways 
Co. of London for supply of electric energy, to lease undertaking to 
Underground Company, to transfer and vest undertaking in Great Northern, 
Piccadilly and Brompton Railway Co., &. 

Great Northern and City Railway Co., to attach а preference or priority 
of dividend to whole or portion of authorised unissued share capital, or to 
create any additional share capital with such priority, to modify amount of 
authorised share and loan capital and borrowing power, &c. 

Great Northern Railway Co., to enable company and Great Northern 
and Strand Railway Co. to construct a subway at King's Cross, &c. 

London County Council, to construct new tramways in the boroughs of 
Westminster, Battersea, Chelsea, Greenwich, Hammersmith, Hampetead, 
Holborn, Lambeth, Lewisham, Paddington, Poplar, Marylebone, St. Pan- 
cras, Wandsworth, Woolwich, and the urban districts of Willesden and 
Barnes, to employ electric traction, to acquire lands for generating station 
in Pimlico, &c. 

Harrow Road and Paddington Tramways Co., to construct new tramways 
and to adopt existing lines for electric traction, to transfer undertaking 
to Metropolitan Electric Tramways (Ltd.), &c. 

Hove Corporation, to construct and work electric tramways, to work 
omnibuses or motor cars in connection with tramways, &c. 

Wigan Corporation, to construct tramways in Wigan, Uphollaud, Orrell, 
Aspull and Pemberton, &c. 

Cheshire Lines Committee seek running powers over Liverpool Overhead 
Railway, to use electricity as motive power on new railways and on existing 
and authorised railways of the Committee, &c. 

Empire Electric Light and Power Co. (Ltd.), to construct tramways in 
Romford, Ilford, &c., to effect junctions with tramways in surrounding 
districts, and obtain running powers thereon, &c. 

South Staffordshire Tramways (Lessee) Co. wish to construct electric 
tramways in Tipton, to vary 1870 Tramways Act as to terms of purchase, 
to obtain running powers over tramways in Handsworth and Walsall, &c. . 

Tynemouth and District Electric Traction Co., to construct and work 
electric tramways in Tynemouth. 

British Electric Traction Co., to construct electric tramways in Stret- 
ford, Sale and Ashton-upon-Mersey, &c., to vary terms of purchase under 

Taff Vale Railway Co., to work their railways by electric traction, to 
construct new railways, &c. 

Hastings Tramways Co., to construct extensions of tramway, to effect 
junction with Hastings, Bexhill and District Light Railways, &c. 

A bill will be lodged for power to incorporate the Seaforth and Sefton 
Junction Railway, to use electric or other mechanical traction, to enter 
into working agreements with Liverpool Overhead Railway Co., Cheshire 
Lines Committee, &c. | 
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Tramways Act, 1870, to transfer powers to local authorities, to lease tram- 
ways, &c. 

British Electric Traction Co., to construct tramroad between Higham 
Ferrers and Irthlingborougb, authorised by Wellingborough and District 
Tramroads Act, 1906, to adopt electric traction, to enter into agreements 
with Nortbamptonshire County Council, &c. " 

British Electric Traction Co., to construct additional tramways in 

Wandsworth and Lewisham, Carehalton, Mitcham, Biddington and 
Wallington, Penge, Beckenham and Bromley, Farnborough, Chelsfield, 
Cudham and Halstead, to take transfer of powers of Mitcham Light 
Railway Order, 1901, &c. 
. British Electric Traction Co., to construct new and additional tramways 
in Hove and Worthing, Portslade-by-Sea, Shoreham, Littlehampton, 
Steyning West and East Preston, to adopt existing tramways for electric 
traction, to obtain running powers over the tramways of the Corporation 
of Brighton, &c. 

British Electric Traction Co., to construct tramways in South Shields, 
Sunderland and district, &c. 

British Electric Traction Co., to construct electric tramways in Ravens- 
thorpe, to reconstruct Dewsbury, Batley and Birstall tramways and to use 
electric traction thereon, to confirm agreements with the Corporations of 
Dewsbury, Batley and District Councils of Gomersall, Birkenshaw, &c. 

Dudley, Stourbridge and District Electric Traction Co., to adopt and 
reconstruct existing tramways for electric traction, to construct tramways, 
to vary terms of purchase under Tramways Act, 1870, to confirm agree- 
ments with British Electric Traction Co. and local authorities, &c. 

South Lancashire Tramways Co., to construct and work additional 
tramways, to adapt existing tramways in Hindley for electric traction, to 
supply electricity to local authorities and others, to prevent obstruction on 
tramways of company, &c. i 

It is sought to incorporate a company to construct and work electric 
tramways in Sale, Ashton-upon-Mersey and Timperley in the county of 
Chester, to authorise company to take on lease or acquire other tram- 
ways, &c. 

Bournemouth Corporation, to construct tramways authorised by Bourne- 
mouth Tramways Order (1900), to purchase undertaking of Poole and 
District Electric Traction Co., and to confer powers on Poole Corporation 
to purchase light railway undertaking outside Bournemouth, &c. 

Power is sought to incorporate a company to construct electric tram- 
ways in parts of the counties of Nottingham and Derby, to acquire running 
powers over tramways in Ilkeston, &c. 

Portsmouth Street Tramways Co., to construct additional tramways in 
Gosport, Alverstoke, Fareham, Porchester and Cosham, &c. 

Belfast Street Tramways Co.,to remove restrictions on use of mechanical 
power on existing lines, to enable company to sell undertaking and to 
dissolve company, to confer powers on Belfast Corporation as to purchase, 
leasing and working of tramwaye, &c. 

Chatham and District Light Railway Co., to construct tramways from 
Chatham to Rainham, Gravesend, Maidstone, &c., to generate and supply 
electric energy in certain districts in Kent, &c. 

Worthing Corporation to, construct tramways in Worthing, Lancing, &c. 

It is sought to incorporate a company to construct electric tramways from 
Preston to Horwich, &c. 

A bill is to be introduced to give compulsory running powers to the 
District Councils of Aston Manor, Erdiogton, Handsworth and King’s 
Norton and Northfield, the Corporations of Sutton Coldfield and Smeth- 
wick, the Ardley Rural District Council, the City of Birmingham 
Tramways Co., the Birmingham and Midland Tramways and the British 
Electric Traction Co. over the existing and authorised tramways of Bir- 
mingham Corporation and the District Councils of Handsworth and 
Erdington, &c. 

Salford Corporation, to construct new and adapt existing lines to elec- 
tric traction, to attach cablee, wires, &c., to buildings, to obtain running 

wers over adjoining tramways, &c., to take & transfer of powers of 

winton and Pendlebury, Prestwich and Whitefleld District Councils as 
to electricity supply and to enable Corporation to give supply in those 
districts, to acquire electric lighting undertakings from other local 
authorities, &c. 

Authority is sought to incorporate the Stroud District and Cheltenham 
Tramways Co., to construct electric tramways in Stroud and between 
Stroud and Cheltenham, &c., to provide and run omnibuses and motor 
cars and cars on the trolley system without rails, &c. 

A bill to be introduced will incorporate the Mid-Yorkshire Tramways 
Co., to construct and work electric tramways in Keighley, Bingley, Baildon, 
Otley, Shipley, Wharfedale, &c. 

Manchester Southern Tramways, to construct electric tramways in 
Barton-upon-Irwell, Stretford, Davyhulme, &c., to obtain running powers 
over other tramways, &c. 

It is sought to incorporate a company to construct electric tramways in 
Macclesfield and district, to enter into agreements as to supply of elec. 
tricity, &c. 

Coventry Electric Tramways Co., to construct additional tramways, to 
enter into agreements with local authorities, to vary provisions of Tram- 
ways Act (1870) as to terms of purchase, speed of tramcars, &c. 


Poole and District Electric Traction Co. seek extension of time for com- 
pletion of tramways authorised by Christchurch and Bournemouth Tram- 
ways Act (1900), to construct tramways in Poole, to authorise company to 
adopt or to equip on overhead trolley system (or such other system as bill 
may define) tramways which the Bournemouth Corporation were autho- 
01 P; construct under their Tramways Order (1900) and their Act of 

„&. * 

A bill is to be introduced to incorporate a company to construct and 
work electric tramways between Birkenhead and Chester, to vary Tram- 
ways Act (1870) as to terms of purchase, &с, 


Blectric Traction on Railways —The Lancashire and York. 
shire Railway Co. have acquired a site at Altcar for a generating 
station from which energy for working their Liverpool-Southport 
line will be supplied. 

The directors of the London and North-Western Railway Co. are, 
it is stated, considering the question of the adoption of electric trac. 
tion on a portion of their system, and at their meeting on Thursday 
last further discussed thissubject. Working modele have, we under- 
stand, been before the directors for some time past. 


Glasgow.—The Renfrew extension of the Corporation's electric 
tramways was opened for traffic on Saturday. 


Gravesend.—The committee have instructed the borough elec- 
trical engineer (Mr. Melunes) to prepare an estimate of the cost of 
new feeders aud а booster required for supplying electricity in 
Northfleet. The Council contemplate taking over the Northfleet 
electric light order. 


Halifax —The new transforming station at Hebden Bridge was 
opened on Wednesday. This station is intended to supply current 
for the tramways between Halifax and Hebden Bridge, and of pro. 
viding current for lightirg and motive power at the latter place. 
The duplicate sets of plant at the central and sub-stations, besides 
supplying current for the tramways, are capable of lighting 4,500 
16 c.p. lamps at Hebden Bridge, a distance of 71 miles from the 
central generating station ; and there is a storage battery of 270 cells 
capable of supplying 300 lamps for eight hours. The cost of plant 
has been about £27,000. 

An offer has been made to the Hebden Bridge Council to supply 
them with current in bulk, the Hebden Council to lay their own 
mains for distribution. 


Hamilton —The plans of the electricity works which Edmund- 
son’s Electricity Corporation are to erect at Almade Hill, at an esti- 
mated cost of £4,000, were approved on Thursday last by the Dean 
of Guild Court. 


Hastings.—TheCorporation have called on the Hastings Tramways 
Co. to proceed with the work of constructing the traunways authorised 
by the Hastings Tramways Act of 1900. 


Hebburn.— The Northern Counties Electricity Supply Со. expect 
to be able to furnish a supply of electricity to the Council by the end 
of December. The company bave the 1 of constructing tram - 
ways under consideration. The Council are adopting electric Iighting 
for the municipal offices. 


Heckmondwike (Yorks. ).—The negotiations between the Coun- 
cil and the British Electric 'Traction Co. in regard to the conditions 
upon which the latter is to construct electric tram ways have been 
brought to a successful termination. 


Inquest.—The adjourned inquest upon the four dockyard men 
who met their death in the Chatham tramway disaster on Oct. 10, 
was resumed on Wednesday. After the coroner's summing up, the 
jury returned a verdict that the accident occurred through the negli- 
gence and incapacity of the driver. They added that the regulations 
of the company were not sufficiently enforced with regard to sanding 
and cleaning the rails, especially on the gradients, and also ‘with 
regard to the conduct of drivers, The tramway line down Westcourt 
Hill, the scene of the accident, is to be abandoned. 


Kensington (London).—Sanction was given by the Borough 
Council on Tuesday to an application from the Metropolitan Electric 
Supply Co. for the laying of extra high-pressure mains in the district, 
as provided in the Metropolitan Company's Act of 1901. 


Light Railways.—The North Lindsey Light Railways Co. are 
applying for an extension of two years for carrying out the North 
Lindsey light railways order, 1900. 

Application has been made to the Light Railway Commissioners 
for power to construct light electric railways in Rugby and to Hill- 
morten. Mesers. Pritchard, Green & Co. are consulting engineers. 

The Light Railway Commissioners have submitted the Warring- 
ton and Northwich Light Railway Order to the Board of Trade for 
confirmation. Northwich Council will oppose the confirmation. 

An inquiry was held last week into the application of Maidstone 
Council for an order to construct a вувїега of light electric railways 
in Maidstone and district. Evidence was given by the town clerk 
(Mr. Н. Monckton) and a number of large ratepayers, who supported 
the scheme. The consulting engineer (Mr. S. Sellon) supplied tech- 
nical details. After taking evidence in opposition, the inquiry was 
adjourned. The adjourned inquiry will be held in London. 

London County OounciL—At Tuesday's meeting the Highways 
committee reported that the capital expenditure in connection with 
the electric lighting of the Victoria Embankment and Westminster 
one would probably exceed the estimate of £25,300 by £2,000. A 
supplemental vote of £2,000 was agreed to. | 

Electric Lighting Companies Accounts.—The Highways committee 
again called attention to the practice adopted by certain undertakers 
under Electric Lighting Acts and Orders of charging to capital account 
certain expenditure (directors and anditors’ fees, salaries and 
of management, promotion money and interest on loans and advances). 
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The Board of Trade auditor recommends that these items be trans- 
ferred to revenue account, but the Board does not see its way to 
amend the law so that their auditor may enforce his requirements. 

Tramways.—The Highways committee report dealt with the 
question of reconstructing for electrical traction certain short lengths 
of tramway south of the Thames, making in all 3 miles of double 
track, and recommended tbat the estimate of £133,000 be approved. 
—The matter stood over. 

Travelling Cranes.—It was agreed to allow Messrs. J. Hitchen & 
Son, whose tender for the supply of a 25-ton electric travelling crane 
and of three 10- ton hand cranes was lately accepted, to sublet the manu- 
facture of the electrical equipment to the British Westinghouse Co. 

Te .—Considerable discussion took place upon a recom- 
mendation of the Establishments committee that the tender of the 
National Telephone Co. for extending the telephonic facilities at the 
County Hall should be accepted, in lieu of that of the Post Office, 
which was 25 percent. in excess of the company’s estimate. Eventually 
an amendment referring the matter back to the committee for farther 
consideration was carried by a large majority. 

Manchester.—On Wedneaday the Electricity committee received 
а notification from Prof. Kennedy that, unless some unforeseen cir- 
cumstance should occur, the sub.stations at Moss Side, Rusholme 
and Fallowfield would be ready on Monday to supply current for 
the tram routes with which they are connected. A special sub- 
committee has been formed to consider and po upon the admi- 
nistration of the department. 'The members of the sub-committee 
ате the chairman (Councillor Howarth), the deputy-chairman (Coun- 
cillor Hesketh). Ald. Richards, and Councillors Bowes, Dr. Dreyfus, 
Craven, Hart, Kay, James Simpeon and George Simpeon. 

An agreement has been entered into between the Corporation and 
the Stretford Council for the working of the tramways in Stretford. 


Margate.— Electric lighting cables are being laid along the sea 
t. " 


Marylebone. —In connection with the proceedings in the Maryle- 
bone arbitration the Finance committee of the Borough Council has 
this week sanctioned the payment of £12,000 on account of counsel's 
fees, witnesses, &c. 

А letter has been received from the London County Couucil calling 
attention to the clauses in the Council's (General Powers) Bill seeking 
to enable the Councils of the metropolitan boroughs to wire and fit 
consumers! premises for electric lighting, and to obtain loans for so 
doing, and the Electric Lighting committee resolved in favour of 
informing the London County Council that Marylebone had ita own 
policy of electric lighting under consideration, and therefore was not 
prepared to offer an opinion on the proposed application. 

Mexbor Aa unopposed inquiry into the application of the 
Council to borrow £2,500 for extensions of the electric lighting mains 
was held on Friday. 

Municipal Telephony.—The S:arborough Telephone committee 
have obtained a licence from the Postmaster-General to establish 
municipal telephony. 

At the meeting of Portsmouth Telephone committee on Tuesday, 
the consulting engineer (Mr. A. R. Bennett) stated, in reply to 

uestions, that he thought the amount of the loan sanctioned 
(£95,000), though his original estimate was £26,580, would about 
provide for an exchange of the size originally intended, notwith- 
standing extras incurred to meet the wishes of the Post Office 
authorities. Practically all the me work had been com- 
pleted. The exchange at the Town Hall was in full working order, 
and 140 subscribers were connected. It was hoped to make new 
connections at the rate of 40 or 50 а week until the whole of the 
1,150 subscribers (including about 50 extensions) were connected. 


Newport (Mon.).—The Corporation have revised their scale of 
charges for electric current to 5d. per unit for private houses and 
places of worship, and for other places a graduated charge commencing 
at 54d. to 3d., according to quantity, and for power a graduated rate 
from 4d. to 2d. 

Obituary.—We regret to annouuce the death of Mr. Reginald 
Barker, electrical engineer, of Maidstone, a member of the firm of 
Stevens and Barker, who were responsible for the design and erec- 
tion of the Maidstone electricity works. 


Osmium Electric Lamp —A correspondent of the Berlin Tageblatt 
discusses the position of the osmium lamp, the manufacture of which 
is undertaken by the German Incandescent ( Welsbach) Gas Light Cc. 
The writer states that the lamp as now supplied contains an average 
of 30 milligrammes of pure osmium or, with waste in construction, 
20,000 lamps would require 1 kg. of this metal. On such a basis 
the manufacture of several millions of these lampe would necessitate 
а large increase in the production of the metal over present supplies. 
The price of osmium is said to have advanced to about £250 per 
kilogramme, 

Personal—We regret to learn that Mr. Ernest Thompson, а 
director of Nalder Bros. and Thompson (Ltd.) has been ordered to 
take a voyage on account of his health. Не left on Friday last for 
New Zealand, and proposes to complete his trip by visiting Australia, 
Japan, Canada and the United States. 


Pontypridd —The Electric and Tramways committee require a 
loan of £25,000 for electric tramways. 

Poplar (London)—A report of the progress of the electricity 
department during the past year has been issued. Contracts for supply 
to large consumers were entered into (among other*) with the Millwall 
Dock Co. for а consumption estimated at from a quarter to half a 
million units per annum for seven years, and with the London Central 
Markets С ld Storage Co. for a minimum annual consumption of 
250,000 units. Blackwall Tunnel has been supplied with current by 
the Council for some months past. This supply has, however, now 
ceased. During the year the charge to consumers was reduced from 
53., 4d. and 39. per unit for lighting to 5d. and 3d., dropping the 
middle rate, and power charges to consumers of 250,000 units per 
annum to 144. per unit, dropping the former charge of 3d. per unit 
for the first hour. The agreement entered into by the late Board of 
Works with the National Electric Wiring Co. fur house wiring was 
terminated during the year. Considerable extensions of cable have 
been effected. There are 302 customers, against 221 in December 
last. The number of units gold to private consumers for the year to 
Sep‘. 30 was 681,814 units, exclusive of 284,721 units for temporary 
lighting of the Blackwall Tunnel. The debit balance in the accounts 
which stood at £1,268 in March, 1901, was reduced to £319 in March, 
1902, showing a profit for the year of £949. 


Post Office Metropolitan Telephone Service —The difference 
in amount of the tenders received by the London County Council for 
certain telephone work required at the Council offices, &c., is to lead 
to an inquiry in Parliament as to ths position of the Post Office in 
connection with the telephone service of London. Mr. W. Bousfield 
will ask this (Friday) evening whether, in view of the large differ- 
ence in the prices quoted for the London County Council work (£327 
by the National Company against £430 by the Post Office), the 
latter is able to give in London as cheap a service as can be given 
by the National Company. 


Rugby.—The Council will proceed with their electricity supply 
scheme, but the capital expenditure will be £2,000 less, owing to the 
refusal of Rugby School authorities to take current from the Council. 


Sevenoaks —The Council will not oppose the apple wien of the 
Kent Electric Power Syndicate for electricity supply powers. 


Shipley.—The Council are applying for sanction to a loan of 
£45,000 for electricity supply. 


Shoreditch (London) —There is said to have been an error in 
the electricity accounts to March 31 last of £226 8s. 11d., owing, it 
is stated, to an incorrect transfer of the number of unita of electric 
аен consumed by the public street lamps during the year to that 

ate. 

Spain —The Madrid Gazette of 18th inst. announces that а con- 
cession has been granted to Don Juan Garcia Orta, of Huelva, for 
the supply of electricity for lighting and power in Cartaya and Lepe. 


Swansea. —'The Council have given notice to the local tramways 
company of intention to acquire the tramway routes authorised by 
their 1874 Act. 

Taunton.—We briefly report on another page the proceedings in а 
charge brought against the borough electrical engineer, Mr. E. B. 
Thornhill. This matter was referred to at the last meeting of the 
Taunton Council, when the report of the Electric Lighting committee 
was presented by 

Ald. W. Porrer, chairman of the committee, who said that on being 
made acquainted with the circulation of certain rumours against their elec- 
trical engineer, and reflecting upon the committee's honour and integrity, 
a thorough investigation was at once made, and the committee came to the 
unanimous conclusion that the charge of dishonest practices was groundless 
and untrue, and their faith in the integrity and straightforwardne:ss of 
Mr. Thornhill was unshaken. Mr. Potter offered an exhaustive explana- 
tion of the course that had been pursued under the authority of the com- 
mittee during the whole period of the existence of the town’s electricity 
undertaking. It had been found (he said) that the course adopted at 
Taunton was identical with that governing municipal electricity supply in 
a large number of towns in the United Kingdom, whose responsible elec- 
tricity committees had been appealed to for information on the subject. 
Ald. Potter added that the committee invited the fullest inquiry, and 
informed the Council that Mr. Thornhill placed himeelf unreservedly at 
their disposal. The report was unanimously adopted. 

Theft.—At the Central Criminal Court last week, before the 
Common Serjeant, William Jenner, electrical engineer, was convicted 
of stealing 500удв. of wire, the property of the National Telephone Co., 
and was sentenced to 15 months’ hard labour. 

Tramways in North London.—The far-reaching transfer of the 
interests of the North Metropolitan Tramways Со, in the tramways 
working in the County of Middlesex between Elmonton aud Wood 
Green and Finsbury Park to the Metropo itan Electric Tramways (Ltd.) 
has now been satisfactorily effected, 70 per cent. of the shareholders 
in the North Metropolitan Company having agreed to exchange their 
£8 shares for four £1 cumulative 5 per cent. preference shares (gua- 
ranteed for three yeara by the British Electric Traction Co., Ltd.), 
and four deferred £1 shares in the Metropolitan Electric Tramways 
(Ltd.). The London County Council is considerably affected by this 
transfer. 
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TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Edmonton Urban District Council invite tenders for tubing for the 
wires for electric lighting their new baths and extensions to the town 
hall. Particulars, &c., from Mr. W. Gillbee Scott, F.R.I.B.A., 25, 
Bedford-row, London, W.C.,and tenders to the clerk (Mr. W. F. Payne), 
Town Hall, Lower Edmonton. See also advertisement. 


Bristol Electric committee invite tenders (from arc lamp manufac- 
turers only) for 380 5-ampere direct-current, open ty pe arc enar al 
Specifications, &c., from the city electrical engineer (Mr. H. Faraday 
Proctor) Temple Back, Bristol to whom tenders by noon Dec. 8. 
See advertisement, 

St. Pancras (London) Borough Council invite tenders for а covered 
testing truck. Specifications from the electricity department offices, 
57, Platt-street, N.W., and tenders to the town clerk (Mr. C. Н. F. 
Barrett), Town Hall, Pancras-road, London, N. W., by noon Dec. 9. 
See advertisement, 

London County Council invite tenders for wiring and fittings for 
electric light and electric bell installations at fire brigade stations at 
Clapham and Highbury. Specifications, &c., from the engineer’s 
department, County Hall, Spring-gardens, S.W. Further particulars 
are given in an advertisement. Tenders by 10am. Dec. 11. 


Bethnal Green (London) Guardians invite tendera for wiring the 
administrative offices, Bishop’s-road, Victoria Park, N.E. Specifica- 
tions, &, from the electrical engineer at the infirmary, Cambridge 
Heath, and tenders tothe clerk (Mr. D. Thomas), Guardians’ offices, 
Bishop’s-road, N.E, before noon Dec, 4. An advertisement contains 
further particulars, 


Sidmouth District Council invite tenders for a lease of their pro- 
visional electric lighting order. Tenders to clerk by Dec. 20. See 
advertieement. 


The Joint Committee of Management of the District Lunatic 
са Mullingar (Ireland), announce in an advertisement that they 

ill, at their meeting on Dec. 11, consider tenders for the complete 
overhaul, repair and renewal of one battery of 56 Chloride cella, for 
maintenance of same, and for a new battery of same size and make. 
Tenders to resident medical superintendent by Dec. 9. 


Messrs. Preece and Cardew, 8, Queen Anne’s-gate, Westminster, 
S.W., have been authorised by the Municipal Council of Sydney, 
N.S.W., to invite tenders for the supply: delivery, laying aud joint- 
ing of a complete system of high and low-pressure cables, including 
joint boxes, &c. Specifications, &c., after Dec. 2 trom Messrs. Preece 
and Cardew, and tenders to their offices before noon Dec. 17. An 
advertisement contains further particulars. 


Durban Corporation invite tenders for а complete telephone 
exchange equipment for an ultimate capacity of 7,200 lines, the 
present contract to make immediate provision for 2,520 lines. "The 
equipment will comprise distribution and switch-room boards, power 
plant and wiring, also underground dry-core air-space cables. Speci- 
fications, &c., from agents to Corporation (Messrs. Webster, Steel & 
Co.), 5, East India-avenue, London, E.C., to whom tenders by Dec. 5. 


The directors of the Great Northern Railway Co. invite tenders for 
the supply of new and the purchase of old stores for six or 12 
months from Jan. 1 next. Tenders to Stores Committee, King's 
Cross station, London, by 10 a.m. Dec. 2. 

The directors of the Nerth-Eastern Railway Co. invite tenders 
for telegraph apparatus, telegraph wire and line stores during the 
sir months ending June 30, 1903. "Tenders to secretary, York, by 
noon Dec. 8. 

Dublin United Tramways Co. require tenders for general stores, 
including car fittings, iron, steel, castings, oils, paints, glass, brushes, 
ironmongery, electrical supplies, &c., for year to Dec. 31, 1903. 
Tenders to chairman by Dec. 8. 

Bristol Electrical committee invite tendera for water-tube boilers 
and accessories, "Tenders to Mr. H. Faraday Proctor, Temple Back, 
Bristol, by noon of Dec. 11. 

Clacton District Council invite tenders for boiler and engine-house 
lant, switchboard, street work, accumulators and travelling crane. 
enders to clerk by 3 p.m. Dec. 22. 

Wandsworth and Clapham (London) Guardians invite tenders for 
wiring the receiving ward, servants’ and waiting hall blocks of their 
infirmary. Tenders by noon Dec. 10. 

Coventry Electric Light committee invite tenders for coal convey- 
ing plant. Particulars from manager, Mr. Joseph A. Jeckell. 

Harrogate Corporation invite tendera for a dynamo, switchboard, 
&c. Tenders to 14, Albert-atreet, Harrogate, by Dec. 16. 

Manchester Electricity committee invite tenders for 600 electricity 
meters, Tenders by Dec. 3. 


Tenders are invited for the establishment and working for five 
years of electric light in the city of Trujillo, Spain, and its suburb, 
Huertas de Animas. Tenders to the Sessions Hall of the Cara 
Consistorial, Trujillo, before 26th prox. 


TENDBRS RECEIVED AND ACOEPTED. 


London County Council have received the following tenders for 
the switchboards for sub-stations, in connection with the conversion 
of the tramways at Brixton, Clapham and the Elephant and Castle 
to electric traction :— 


Cowans Limited (accepted) ꝑ . . £2,310 0 0 
Heaton and Smit li . 6,044 3 0 
Holland House Electrical Mfg. Co. ............ M 5,458 11 0 
British Thomson- Houston Coo . 4,511 15 0 
Ferranti Limited ................... q £2,985 8 0 4,108 12 0 
Edison and Swan Co £2,710 6 6 3,540 2 6 
/ ³·¹ ²³m азы ДЕ ение 5294 5 0 
Mather and Platt .......................................... 5,245 5 0 
Electrical Transmission Coo . q 5216 4 0 
Johnson and Phillips 5,087 17 0 
Siemens Bros. & Coo ꝛ . 3,.071 0 0 
Bertram Thomas 2,772 0 0 
Electric Construction Cooꝛꝛ . 2,754 0 0 
British Westinghouse Electric Со. ..................... 2,599 9 0 
Kelvin and James White ТСИ 2,582 18 0 
Consolidated Telephone Construction and Mfg. Со. 2,500 0 0 
som uo MN" 2459 0 0 
Arnold Kramer uote T Du cr S o 2448 8 0 
Allgemeioe Elektricitäts Gesellschaft.... 2260 0 0 
Electric and Ordnance Accessories Co. ............... 2248 0 5 


J. G. Statter & d 8 1604 9 
On the advice of Prof. Kennedy the tender of Cowams Limited 
was accepted, as the lower tenders did not conform to the terms of 
the specification as to time of completion of work. 

Southampton Corporation have accepted the tender of Messrs. 
Hurst, Nelson & Co. for 12 car bodies at £2,532 (subject to three сага 
being delivered on Feb. 28, three cars on March 31, and the remain- 
ing six cars on April 30, 1903), and also for the supply of standards 
at £123. The tender of the British Westinghouse Company has 
been accepted for the supply of the equipments at £2,405, and also 
for 13 Brill trucks at £715, subject to steel wheels being provided at 
an additional cost of £104. 

Bridgend District Council have received the following tenders for 
elestric lighting cables, &c : — 


Callender's Co. (fibre insulation) (acecpted) ......... £4,031 12 3 

ЮГО ы cous н hasan йа ра E 5,855 15 1* 
British Insulated Wire and Helsby Cables. . 4,520 10 4° 
W. T. Glover & Со...................... e 3,849 0 3* 


WT, Hennen, 3,835 15 5* 
* All Unsuccessful tenders were for the supply ofcables with paper insulation. 

Batley Corporation have placed an order with Messrs. Biker, 
Bauer & Co. for a storage battery of 252 cells of 400 ampere-hours 
capacity. 

Maidenhead Council have depen the tender of Mr. W. H. 
Arundell for wiring the Guildhall at £140. 183. 32 tenders were 
received for the wor 

Grimsby Corporation have placed an order with Crompton & Co. 
for electric motors of } H.P. and à H.P., aud with the Keighley 
Electrical Engineering Co. for 1 н.р. to 10 H. p. motors. 

Caunock Guardians have accepted the tender of the Walsall Elec- 
trical Оо. for providing telephonic communication between the new 
iufirmary and the workhouse for £22. 

Swindon and Highworth Guardians have accepted the tender of 
the Northern Electrical Co. for providing telephonic communication 
between the workhouse wards. 

Hastings Council have accepted the tender of the Harris Patent 
Feed Water Filter for an oil separator and water-softening apparatus. 

Mansfield Corporation have accepted the tender of the Mansfield 
Engineering Co. for wiring the town hall at £104. 18. 

D. Bruce Peebles & Co. have obtained the contract for duplicate 
350 n.r. generators (with Willans engines) for Adelaide, S. Australia. 

Dartford District Council have accepted the tender of Messrs. S. W. 
Gibson & Co. for wiring consumers’ premises as per schedule. 

Swindon Corporation have accepted the tender of Мезвга. Venner 
& Co. for supply of direct-current electricity meters at £216. 17a. 64. 


| BUSINESS NOTICBS. 

Messrs. E. Roberts and A. E. Blower (trading as Ernest Roberta 
and Blower), electrical engineers, 6, Holborn-place, London, E C., 
have dissolved partnership. Debts by Mr. Roberts, who continues. 

After Jan. 1 the style of the firm Francis and Spilsbury, 20, Back- 
lersbury, E.C., will be Francis & Co. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against Lewis Bayliss, electrical accessories manufacturer 
A 85 as F. Terrill & Co., Corawell & Co., the Thames Electrical 
fg. Co., and as partner in Lewis Bayliss & Co.), Wednesbury and 
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London, must be in by Dec. 6 to Mr. W. R. Davies, 63, Temple-row, 
Birmingham. 

The discharge of G. Н. Bentley, electrical engineer, 63, Cross-lane 
and 8, Grafton-street (formerly trading at 18, ket-street), Earles- 
town, has been granted. 

 Thos, Edward Morgan, electrical engineer, 367, Ecclesall-road (late 
199, Cemetery-road), Sheffield, has been adjudicated bankrupt. 

The public examination of Carl Vigant Tyge de Falbe was to have 
taken place on Wednesday. Debtor carried on business in London 
until November last as the Electrical and General Contracting Co., 
but in that month executed a deed of assignment, and on July 8 last 
a receiving order was made against him. Debtor attributed his 
failure to losses on contracts and shares Under the will of his 
father he is in receipt of an income derived from property in 
Denmark, which yields about £400 a year. No statement of affairs 
had been filed, and debtor did not appear. The examination was 
adjourned sine die. s 

A meeting of the unsecured creditors of the River Plate Electric 
Light and ion Co. (Ltd.) will be held to-day (Friday) at 
78, Coleman-street to consider a scheme of arrangement. 

In the liquidation of the Electric Railways Co. (Ltd.) the first 
meetings of creditors and contributories will take place on Dec. 5 at 
Winchester House, London, E.C. 

A meeting of the Davy Electrical Construction Co. (Ltd.) will be 
held on Dec. 21 at 18, Bishopsgate-street Within, London, E.C., to 
receive an account of the winding-up. 

Worcester Tramways (Ltd.) is to be wound up voluntarily. 

A meeting of the Westralian Electric Lighting and Supply Co. 
(Ltd.) will be held at Lennox House, Norfolk-street, London, W. C., 
on Dec. 30 to receive an account of the winding-up. 

A meeting of the General Tramways Construction Syndicate (Ltd.) 
will be held on Dec. 29 at 43, Threadneedle-street, London, E.C., to 
reccive an account of the winding-up. 

Winding- up Petition.—4A e for winding - up the British 
Motor Traction Co. (Ltd.) will be heard in the High Court on Dec. 2. 


n-Hopkinson пуза. sone 
-Wilcox 


Manchester. See advertisement. 


Measrs. Bance, Hunt & Co. have been instructed to sell by public 
auction on Thursday, Dec. 4, at Н.М. Ordnance Survey Office, 
Southampton, valuable steam and electric plant and machinery. 
Some iculars are given in an advertisement, Permits to view 
may be obtained of the auctioneers, Queen-chambers, 67, Above Bar, 
Southampton. 


Catalogues, &c.—Messrs. Ward and Goldstone have ready a new 
catalogue of electrical supplies in which a large variety of accessories 
are illustrated and priced. 

The Union Electric Co., 151, Queen Victoria-street, London, E.C., 
have ready pamphlet No. 1,301, describing their “Е” type shunt- 
wound arc lamps for direct currents. This lamp is now ready and is 
claimed to have some distinct improvements upon all the company’s 
previous types of arc lampe, more particularly in the fact that the 
cover piece upon the lamp gives perfect ventilation and keeps the 
globe free from film deposits and, therefore, of even translucency. 

Messrs. W. Canning & Co., Great Hampton-street, Birmingham, 
have ready а new catalogue of electro-plating and polishing machi- 
nery, chemicals, materials and apparatus. The list includes a 
quantity of articles used in the electrical industries. 

The Gilbert Arc Lamp Co. of Chingford, Essex, have ready the 
“Apparatus ” section of their main catalogue of arc lamps and acces- 
sories. The list includes particulars of the Flame” arcs and twin 
carbon encloeed arc lamps made by this company. The Gilbert 
automatic switch and constant current transformers are also described 
and illustrated. Accompanying the illustrations is much information 
of service to installation contractors. 

Arc Light Carbons.—M. Fabius Henrion, of Nancy (France), 
has recently placed upon the market two new kinds of arc lam 
carbons for which he claims special advantages. From the prin 
particulars sent out welearn that the new carbon for alternating- 
current work “ give а very brilliant milky-white light, require only 
current of 33 volte, and that three arcs сап be placed on a 100-volt 
circuit. For continuous-current working 36 volts only are required 
to enable three arcs to be placed on a 108-volt circuit. So grouped, 
each of the three arcs give for the same amperage (the circular 
continues) as much light as 45-volt ares provided with the older 
kinds of carbons." 


249 


Electric Mine Pumping Plant.—Messrs. Ernest Scott and 
Mountain have constructed for the Ocean Coal Co., of Treorchy, a 
complete electric pumping plant which presents some features of 
interest. It comprises а 170kw. continuous-current dynamo driven 
by ropes from a horizontal engine, and а 170 Е.н.Р. electric motor 
driving a high lift three-throw ram pump constructed to deliver 
250 gallons per minute against 1.500%. head. The dynamo is six- 
polar, and is constructed to give 340 amperes at 500 volts when 
running at 400 revs. per min. It is fitted with three bearings of the 
self-oiling and self-aligning type, carried on a girder type bedplate, 
the driving pulley being mounted upon an independent shaft, 
secured by half coupling to the dynamo spindle. The brush gear is 
of the reaction type, carbon block brushes being fitted in specially- 
designed brush-holders, these being supported from a large баев 
ring, supported by brackets from the magnets Тһе dynamo is 
mounted upon a cast-iron sliding bedplate, with tightening screws 
and brackets for taking up the slack of the ropes whilst the machine 
is running. The main cables consist of two lengths, each 650yds., 
consisting of 37 19 S. W.G., insulated with vulcanised bitumen, with 
a double layer of galvanised iron wires, and then braided and com- 
pounded overall These cables are arranged to carry their own 
weight in the shaft. The electric motor is an exact duplicate of the 
dynamo, во that one spare armature can be used for either machine. 
It runs at 470 revolutions when sapplied at 470 volts. The motor 
is mounted upon a cast-iron sliding bedplate with tighteniny screws 
and brackets, and is fitted with independent shaft carrying a rope 
pulley, as described in the case of the dynamo. Power is transmitted 
through 10 llin. ropes to the driving pulley of а countershaft 
mounted on the pump bedplate, and this drives the pump through 
double reduction machine-cut spur gearing. The motor is started 
and stopped by means of one single-pole “liquid” type of mine 
switch, the arrangement of which is such that when the machine is 
fully at work, the current is short-circuited by a special switch, so 
that the liquid is not in use, except while starting or stopping the 
motor. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the rta of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Nov. 19 to Nov. 25, with the ports 
of destination :— 

‘Africa—Cape Town, £749 ; Durban, £2,539 (including £1,342 telegraph 
material); Port Elizabeth, £559. Argentina—Buenos Ayres, £741. Austra- 
lasia—Adelaide, £130 ; Fremantle, £130 ; Melbourne, £51; Perth, £200 ; 
Sydney, £974; Wellington, £35. Belgium Brussels, £35. Canada— 
Halifax, £60 ; Toronto, £63. Ceylon—Colombo, £40. China—Shanghai, 
£151. сеи 5259 (including £250 telegraph material). 
Holland—Amaterdam, £100 ; Flushing, £10. Hong Kong, £25. India 
Calcutta, £5,392 ; Madras, £25. Japan—Nagasaki, £25. North Atlantic, 
£20,400 (telegraph cable) Russia—Odeasa, £42. Straits Settlements— 
Penang, £11 ; Singapore, £59, Total £32,785, against £11,719 in the cor- 
responding week last year (Nov. 20 to Nov. 26). 


COMPANIES’ MEETINGS AND REPORTS. 


Amazon Telegraph Co. (Ltd.). 


The directors’ report for the year ended June 30 states that the gross 
revenue amounted to £47,113. 158. 5d., and the total expenses to 
£47,422. 4e. 10d., ог a loss, apart from interest charges, of £308. 9s. 5d. 
Traffic receipts and subsidy amounted to £37,113. 2з. 11d., compared with 
£31,405. 162. 1d. last year. Up to the end of March there was a consider- 
able increase in the receipts, but a very serious interruption of working— 
lasting nine weeks—took place between Para and Gurupa, causing an esti- 
mated loss of revenue of £5,060. After charging £6,502. 4s. 8d. for interest 
and expenses re loan, and £9,195 for debenture interest and sinking fund, 
there is a debit balance of £16,005. 14s. ld., which, added to the debit 
balance of £69,173. 1s. 4d. brought forward, leaves £85,178. 15s. 5d. to be 
carried forward. 

The new repairing steamer, “ Viking (IL) was despatched to the 
Amazon early in April. The total cost of this ship up to the time of her 
arrival at Para was £46,368. 10a. 1ld. She has proved to be economical in 
working, and enables repairs to be made with much greater despatch than 
was formerly the case, The old “ Viking " was subsequently sold, and the 
proceeds will be dealt with in next year’s accounts. 

The land lines have been in operation during the year, but the cost of 


» maintenance (£7,937. 5e. 11d.) is proving far heavier than was anticipated. 


The subsidy due for the year from the Мараов Government, and the 
balance from last year (£1,899, Ja. Ad.), amounting in all to £11,899. 3s. Ad., 
remains unpaid, seriously crippling the finances of the company. 

The board determined to appoint a general manager and engineer to be 
resident on the Amazon, and in May last Mr. E. Stallibrass proceeded 
to Brazil in that capacity. 

The arrangement for the loan of £131,250 on the security of £150,000 
preference debentures was completed, and debentures outstanding, amount- 
ing to £75,000, were surrendered, but were subsequently deposited as 


! collateral security for further advances. Owing to inability to pay the 
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debenture interest, a meeting of debenture holders was held in June last, 
and а resolution passed further postponing the payment of interest and 
suspending the sinking fund until June 50, 1904. 

Mr. D. H. Goodsall has retired from the board. 


BRITISH ALUMINIUM CO. (LTD.)—At the meeting on Friday the chair- 
man (Mr. J. D. Bonner) deplored the resulta of the year’s working. The 
item of patents and goodwill still figured in the balance-sheet at £100,000, 
notwithstanding that £30,000 has been written off. The reduction in the 
selling price of aluminium in England rendered it impossible for them to 
take that metal into stock at the figure at which it stood in the company's 
buoks, and in respect of that there has been a further writing down of 
nearly £21,000. Those two items, together with others, aggregating just 
over £80,000, had been carried to suspense account. In Great Britain the 
aluminium industry had developed more slowly than was anticipated at 
the time the company was established, but this year the sales showed the 
large increase of nearly 40 per cent. over those of last year. They had 
every reason to hope that that improvement would be not only permanent, 
but progressive. They had a larger amount of metal sold for forward 
delivery than at any previous period in the history of the concern, due to 
the growth in all departments of the company’s business, with the excep- 
tion, perhaps, of sales to steel worke. The production of carbide, the 
selling price of which has also considerably fallen, was so unsatisfactory that 
they thought it advisable to discontinue its manufacture when the current 
contract expired next spring unless they could make arrangements in the 
meantime which would lead to its manufacture becoming more remunerative. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.)—A meeting of the 4 per 
cent. first mortgage debenture holders was held on Monday to consider a 
resolution appointing Sir Charles Rivers Wilson as a trustee in place of 
Mr. J. Ross, who resigned, but owing to the absence of a quorum the 
meeting was adjourned for a week. Sir Charles Wilson took the oppor- 
tunity of denying most distinctly that the initiation of the agitation 
against the Birmingham 'l'ramways Bill lay in any way with the British 
Electric Traction Co. or the City of Birmingham Co. They had nothing 
to do with the initiation or progress of that agitation. They neither voted 
themselves when a poll was demanded, nor did they influence others to 
vote. And they did not consider the passing of the corporation bill as a 
defeat for the company. Another misstatement which had been per- 
sistently circulated in the local Prees was to the effect that the British 
Electric Traction Co. was under American control. He wished to state 
emphatically that there was absolutely no American element in the 
origin, backing or direction of the company, and the American holding in 
the company was insignificant compared with the total capital. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


CARL OPPERMANN ELECTRIC CARRIAGE CO. (LTD.)—Reg. Nov. 17, 
capital £50,000 in £10 shares, to acquire and carry on the business of an 
electrical engineer and motor carriage maker carried on by Mr. C. T. J. 
Oppermann at Wynyatt-street and Rawstone-street, Clerkenwell, to acquire 
three inventions from Mr. Oppermann for improvements in electrical con- 
trollers, motor road vehicles and secondary batteries, and to carry on the 
business of producers and suppliers of electricity, electrical and mechanical 
engineers, dealera in electrical, magnetic, telegraphic, telephonic and other 
appliances, &c. The subscribers are Н. D. Browne (500 shares), Mrs. C. M. 
Browne (100 shares), Н. F. Slattery (100 shares), V. Keaterton (50 shares), 
H. J. Harvey (100 shares), Mrs. E. Robins (100 sharea) and H. D. Lermitte 
(100 shares. The first directors аге H. D. Browne, Н. D. Lermitte and 
C. T. J. Oppermann. Reg. office : 50, Moorgate-street, London, E.C. 

LONDONDERRY-MOVILLE ELECTRIC RAILWAY SYNDICATE (LTD.)— 
Reg. Nov. 18, capital £10,000 in £1 shares, to take over work already done 
in connection with the Londonderry and Moville Electric Railway scheme, 
to apply to the Irish Privy Council for an order to construct and work an 
electric or steam railway between Londonderry and Moville, t» promote a 
company to take over the said order and to carry on businees as railway, 
tramway and light railway proprietors, &c. The subscribers are W. 
O'Doherty, M.P., Sir В. N. Chambers, Kt., J.P., T. C. Wylie, Н. Chamber», 
G. V. Craig, M. McColgan, J.P., and С. О. Bastian. Reg. office: 20, Buck- 
lersbury, Е.С. 

NORTH-WEST LONDON ELECTRIC SUPPLY CO. (LTD.)—Reg. Nov. 21, 
capital £75,000 in £1 shares (20,000 pref.), to carry on in the county of 
London or elsewhere the busineas of an electricity supply company in all 
branches, to generate, accumulate, distribute апа supply electricity, to 
light cities, docks, markets, buildings, &c. "The subscribers are А. Н. Neale, 
А. G. Spilebury, С. W. Cuddon, J. E. Reilly, Н. A. Todd, T. Н. Hazelton- 
Black and E. Stone. Reg. office: 5 and 6, Great Winchester-st., London, E.C. 


CITY NOTES. 


аас иад 


MEMORANDA.—Bank rate 4 рег cent. (since Oct. 2, 1902). Price of silver 
21134. per oz. (Nov. 20). Consols (22 per cent.) 92}4—92}3 for money, 

1$—921$ for account; 24 per cent. 951—952 (Nov. 27). Consols Pay 
Day, Dec. 1; Stocks and Shares Continuation Days, Dec. 9 and Jan. 24; 
Ticket Days, Dec. 10 and Jan. 15; Pay Day, Dec. 11; Mining Share 
Carry-over Days, Dec. 8 and Jan. 15. 


N LANCASTER AND DISTRICT TRAMWAYS CO.—At the meeting on 
Saturday the chairman (Mr. A. Bell) said that as Lancaster Corporation 
had completed ite two lines of electric tramways, giving an almost direct 


run from Morecambe to Lancaster Park, they hoped the company's receipts 
would be increased. With regard to the negotiations for the acquisition 
of their undertaking by Lancaster Corporation, an expert valuer had been 
appointed by the Corporation. The company's offer to the Corporation 
was £1 and 18s. respectively for the preference and ordinary shares, this 
being the sum offered the company by a Birmingham firm after valuation. 
The Corporation valuer was preparing his report. 


MORECAMBE TRAMWAYS CO. —At the meeting on Friday the chairman 
(Mr. S. J. Harris) stated that the company was reaching the ead of its 
period of existence aa fixed by Parliament, but if suitable terms could be 
arranged with the local authority for an extension of their lease they would 
have no difficulty in eauipping their system electrically. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Dec. 3 as a special settling-day for £50,000 44 per cent. first 
debenture stock of the Bromley (Kent) Electric Light and Power Co. (Ltd.), 
and have ordered the same to be quoted. Application has been made to the 
committee to appoint a special settling day in and to grant a quotation to 
75,000 £1 five per cent. cumulative preference shares of the Buth Electric 
Tramways (Ltd.). 


ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


в AGGREGATE. 
Line. ыа 8 Biss 
E (а) No of Amount. Dae (a) 
£| £ | £ £ 
Aberdeen Corporation.. . Nov.15 | 835'+ 229) 24 25,604 |+ 62.7 
Ayr Corporation.. . „ 22 165+ 51] 27. 9,168 sys 
Barnsley .................. » 14 196 is 1 186 T 
*Birmingham Tramways. „ 22 | 4,636/+ 140| 20 100,877 |+ 5,248 
*Blackburn Corporation.| ,, 21 718/+ 750 35 | 28,776 |+ 3,836 
Blackpool Corporation..| ,, 20 2835 f 61| 34 36,473 |+ 279 
Blackpool and Fleetwood „ 22 | 185'- 2 21 19,985 |- 205 
Bolton Corporation ...... „ 25 1,462 ＋ 166 34 | 55,614 |+ 4,152 
BournemouthCorporat'n|  ... n us А P ко 
Bradford Corporation... „ 25 3,077 72,047 34 114.840 + 77,096 
Brighton Corporation. „ 25 649| .. 52 | 39,573 e 
Brisbane Tramways...... Oct. 8 | 2,890 |+ 257 15 35,147 |+ 6,427 
*Bristol Trams & Carriage Nov.21 | 4,057 + 412) 26 97,408 |+ 16,532 
Buenos Ayres & Belgrano| Oct. 26 2,861 + 547 17 | 48,791 + 1,907 
Burnley Corporation. Nov. 22 656 + 648 8 4,942 + 4,945 
Calcutta Tramways Co. . „ 22 K 31 205 ＋ N 10275 2] 272,456 | -B124193 
Cardiff Corporation. , 22, 1,337 34 | 48,802 re 
Carlisle Tramways Co.. „ 22 124 | + 2| t47 | 8,206 |+ 628 
Central London Railway! „ 22 | 7,255 + 583, 21 138,778 | 411,941 
Chatham & Dist. Lt. Ry&s| „ 20 298| . |122 11,091 sis 
City & South London Ry.| „ 23 | 5,491 + 462, 21 | 63,350 | + 20,074 
Cork Elec. Tramways Co.] „ 20 354 7 10 §46 | 27,644 |+ 5,895 
Devonport & Dist. Trams „„ 14 ls Ы 38' 454 19,786 |+ 1,219 
Doncaster Corporation... — зе Nes i oo 
Dover Corporation ...... „ 22, 151'- 22 54 | 8,067 |– 221 
Dublin & Luean Railway „F 23 81 7 9 21 | 2,595 |+ 77 
Dublin Southern Dist... „„ 21 689 | + 8| 121 84.280 + 2,442 
Dublin United ...........| „ 21 | 3,414 + 155 121 | 81,289 
Dudley—Stourbridge ...| ,, 14 749+ 96: 454| 34,543 + 4,218 
*Dundee Corporation ie M s ee не С 
East Ham Council ...... „ 22 398 + 111 22 | 11,274 + 2,271 
Gateshead & Dist. Trams „„ 14 848 + 246 453 34,670 + 6,793 
Glasgow Corporation. „ 22 |12,098 +1,776, 24 506,861 — 9,670 
Gravesend—Northfleet | „ 14 192. | 15! 3,188 


Greenock & Port Glasgow| „ 14 


Hartlepool Tramways ..| „ 14 218/+ 11 454: 11,630 '+ 1,131 
Hull Corporation ......... „ 22 1,5614 f 18 34 | 60,756 |+ 2,651 
Isle of Thanet Co „ 22 239|- 28 21 24417 19049 
Kidderminster & Dist... „ 14 | 102| ... | 454 56,715 |+ 49 
Leeds Corporation „ 22 4,547 4 0642 34 179,707 1 30,189 
Liverpool Corporation.. , 15 9,708 4 1, 105 46 449,429 + 35, 509 
Liverpool Overhead Rly.| „ 25 | 1,488. 54121 32875 — 677 
Manchester Corporation) „ 22 4,878 42,835 75 (244,249... 

Merthyr.....—.—.—.—.—. 5, I4 174 — 22 454| 9,167 - 1,652 
Middleton... „ 14 211, ... 3535 9,940. .. 

Newcastle-on-Tyne Corp „ 22 2,875 .. j .. .. ае 

Oldham, Ashton & Hyde. „ 14 517 | + 40 454| 24,416 + 1,384 
Perth(W.A.) Elec. Trams „ 21 1,029'+ 122146 | 48656 + 8,022 
Poole & Dist. . . „ 14 225 . 28 453 11,919 - 44 
portamouth Corporation „ 22 1047 + 287 ке ME 
Potteries .......... „ 14 1,752'+ 287 454| 68,404 ＋ 5,977 
Rothesay .................. „ 14 40+ 15 123 1,771 4 574 
Salford Corporation ... „ 24 2,985 | + 1,027 54 91.38 

Sheffield Corporation ... „ 25 | 3,839 + 432 21 | 88,562 715,421 
Southampton Corp „ 21 841 + 150 nu X 

Southend Corporation. ss Заз n ЖО 

*3Jouthport Tramways ... „ 14 250 + 130 454| 11,885 + 4,268 
"В. Staffordshire Trams... „ 14 677 - 81 454| 34,666 .- 1,070 
Sunderland Corporation. „ 25 | 974'- 7 34 | 40,699 |+ 2,760 
Swansea Tramm... . „ 14 448 + 36; 453 21,729 |+ 1,404 
Taunton Trams........ „ 14 51 — 8 454 2,089 - 336 
Tynemouth & Dist... „ 14 223'+ 63) 454| 13,609 + 1,900 
Weston-super-Mare..... „ 12 47 273 5,426 .. 

Wigan Corporation P oh й gus s 

Wolverhampton District „ 14 330 + 217 454| 9.845 .+ 6,397 


(а) These comparisons are with the correspond od last rear. К 
* Party electrical, + Minus 8 days. | Minus 1 Plus 2 dars 4 Plus 8 days, 
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PRESENT AMOUNT! LAST Previous Price RATE PER BUSINESS DONE 
— ОР | Пт. | ХАМЕ, Wrxx's PRICE, | Wednesday, | Оинт. DIVIDEND DUF. DURING WEEK 
SHARE. DEND. Nov. 19. Nov. 26. YIELDED. ENDING Nov. 26. 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
100,000 1 „ | Bi'ekh'th&Gr'nw'ch D'st'ct Ile. Lt. Ord. (fuU y pad.) і 1 à i — са e» 
£100,000 | Stock Do. 4$ 1st Deb. Stock Prv. Сегіз, (red. & oon.) . 110 113 110 113 402 өө » А 
1,500 10 1 Bournemouth and Poole Elec. Supply Ота.........| 12} 12} 1$} 183 5 8 8 m 13} ose 
7,500 19 4/6 Do, per Oent, Oumulative Pref. ...... — 10 11 10 11 4110 ss е ons 
4'0,00 Btook 4% Do, 4 Oent. Debenture Stock 822 vU "3 166 108 106 4 5 4 ке #2 м 
30,000 5 Elec. Supply Ord .. ut 10 10} 1 314 5 5: өө ‘ae 
20,000 $ 3/6 Do, 7 per t. Preference 1 10 10} 10 8 5 1 March and September on: - 
MEN eR | ОИ РИ ut a ч 
LJ 01 4 os  — аа . « Фә — e 
250,000 Stock 4% | Central Electric Supply Со. 4% Guar, Deb, Stock..| 107 110 107 110 8 13 10 um в — 
50,000 5 4/0 | Charing Cross & Strand Elec. Вар. (1 to 50,000) .. 9 9, 9 5 6 8 | February and August e$ - 
30,000 5 кё Do. 50,001 to 70,000) ........................... TE 8 9 8 9 — e бм vis 
70.000 5 2/3 Do. per Cent. Preference 5i 53 Ч 63 818 3 5 - elo a 
40,000 5 — Do. City 1 Undertaking 43% Cum. Pref... 41 5{ 4 5$ - ‚> 2. * 
— EE Y ® Do. 49% Deb. Stock Red.. a 1 er^ 107 : 14 9 ese 1'6 
Chelsea Elec.8u I Ord. 08.1-14 0004:90,501-50 936 10 0 March . oe ©88 608 eee eee + 
45,000 | Stock ах * — ond. . Stock (red.) — 109 112 110 118 4 0 3 | June and December... ose 
70,595 10 10/0 | City of Electric Lighting Ord. ...... сине [| d 1t 10 11 41011 February and August — - 
40,000 10 6 De. 6 per Cent. Cumulative Pref. 13 14 18 E 4 5 9 | January and July oe 
£400,000 | Stock 5 * ро, B per Oent. Debenture Stock (red.) .. 123 198 124 129 317 10 | June and Decem 1233 өөө 
4900,000 | Btock 4j Do, 449% 2nd Deb. Stock Certa. (all pd.) . 104 107 «(3 16 4 5 9 d 104 $i 
40,000 10 4/0 County of London and Brush Prov. renis баз 8b 84 443 s 85 
31,000 10 6/0 6 per Cent. Oumulative Preference ..... 11 12 11 1% 116 0 | March and September `2 — 
40% | Steck «x Do: Deb. Stock (all pd.) (rd.) seses- 10) 112 109 112 4 0 9 eco - 
10,000 Ы 2/0 | Folkestone tricity Supply Co. Ordinary. 6 64 6 64 5 0 0 on e! ec 
£50,000 Btock „ы Do, 43 lst — 4 Stock (red. ). Deen 102 105 102 106 “oe eee eee oe 
11,000 2 3/0 | Hove Electric Lighting Ordinary. . . . .. 74 8j ＋ t] 414 2 en ees " 
11,000 5 Kensington and htsb Ordinary cama 10 11 10 11 41011 AA inn " 
10,000 - Do.  6perOen:. lsi 63 61 4 811 January and July ...... m - 
£90,000 Stock B Do. 4 Deb. Stock (red.). . [Deb. Stk. (rod. 101 104 101 104 8 16 11 ә ue en 
£115,000 Stock 4X | Kenstn.& Kngtbg.Co.& Notting Hill Oo.(J't. Bt n)4; 106 107 104 107 814 9 ns дә ese 
&111;000 3 » | London Electric Supply Ordinary 14 2ł 1 2 » 5 ee 1 
19,540 5 2/6 Do, d per Ommi. Preference’... — 43 tł 4 5 514 3 f 2 
£350,000 Steck 77 Do. 4 per Oent. Ist ‘Mortgage Deben Ў. {6 99 96 4 1 2 pos June. Sept. ,Dec. 984 - 
100,000 10 T Metropolitan Elec. Вп to 85 70000 ү 2 164 16h le 4 410 7 oe 95 16§ 158 
£220,000 | Stock Do. Gent De . Sen First Mo 110 115 109 114 319 7 — Ler December .. 1104 110 
£180,000 | Stock Do. ў per DE Mort. Deb. Btook (re $9 10 99 102 8 9 2 1033 ЗЫ 
10,852 "^ Notting Hi ectric Ordinarr eee 14 5 14 15 4 0 0 | March POF 9^ ese £06 төө өөө + 144 eee 
£50,000 100 4% Do. 4 рег Cent. ist Mert. Debs. .................. 101 10: 101 104 817 1 "s ке ete 
12,194 . 2/6 | Oxford Electric Ordinary ONCE CR 5 б 5 6 4 8 4 | " ete 
£50,000 | Stock * Do. 49% Debenture Stock нн. 99 102 69 102 319 4 lx 2 
300,000 1 - Rand Electric .. UM get aa) 14 H ih i? m © à а 
£135,000 | Stock - | BiverPiste Elect. Lt.& Traction БУ ist Mor.Deb...| 70 75 70 175 ER January and July ie. - 
£100,100 100 +442 |*Royal Electric Oo. of Montreal 447 lst Mrt. Db... 161 108 iol 108 4 7 5 | April and October...... - — 
40,000 5 5.0 Si» James'sand Pall Mall Electric Ordinary ..... 143 r^i 14 16 4 16 8 | February and August 118 144 
30,000 Н 3/6 7 per Oent. Preference. үү 8è 2} 835 8 | А f- — ua 
22 л 84% eno PE 3 rots Bloirio Bapr Stock (red) epis 17 " 1 101 8 9 7 T os ee 
upply 8 Ж n USA NOS 
E Btock 4x Do. ^ (£D ppiv Or 2211026021261 9S9" eee 2 T Y y^ 4 8 ll oe e 
— е v Ordins эжее” oore of ee eee 3 g J 
50,000 5 1/8 Urban Electric Supply ‘oe (£4 mor беке jio. аы 31 43 3 4 ty. Ф 77 " 
110209 - — Do, „5% Cum. Pref. (£4 pald) .. арно M. ci 1 13 i — a 
и Westminstar Wlaeetri^ Annple Or inary , seeds 1 12 11 2 411 8 | March and September 114, 1 
33,141 5 1/8 Do. ö per Cent. Cum. Pre. , 6 е4 6 6; 816 11 | Me = 18 
TELEGRAPHS. 
£67,100 108 4X "African Direct Telegraph 4% Mort. Deb. (red. 98 102 98 102 % 18 6 | January and July ..... са e 
25,000 10 ^ | Amazon ous! dabei Maso! ded debi» e: ga uvam Sos 38 44 8 t June &ad December . аё © 
4119,700 100 өө Ро, 6 per Debentures „„ 70 80 70 80 eee eee 
£1*8,840 Btock 15/0 LII M il di MEIN 41 52 49 52 5 12 5 Feb,, May, Aug., Nov. 491 oer 
үлүе Btock 20 Do Preferred..... 99499 COCO 009299 EDO ва Be o fee 51 е 93 189 6 1 8 » n EL p' 4 
. 4 pnost ФО. om oo sss 8 12 , П & 8j 
$13,553,900| $100 | $1] | Commercial Cable Oapital Stock .. . | 178 183 US its F ids 
MEI — 4 жыйы A — 1 P " р + "Е 43 4 | bri y x one 
а e Ботове „ Cee lr CE Be mee ee вне 6 13 4 | Fe an A b ... oe 
8,000 10 100 Do. Preference 10 per Cent 1I24 134 2} 13) 7 8 2 | T ; oS E - 
13,000 5 2/0 | Direct C % 33 2 34 514 4 | April and Ocfober...... a s 
6,000 5 5/0 Do,  l0perOCent. ulative Prefereno .. ... 7 7 8 6 510 | $4 os 
£30,000 50 44 * Oent. Debentures ........ : 99% 1034 100 1087, $ T В | January and July ees vie 9 — 
60,710 » 3 Direct United States Oable 109 1 1 11 5 18 2 | Jan., Арг. July, бе n" 
4 96,300 100 43 Direct West Indis Oable 44% Bg. ‘Db. (within Nos. | 100 (3 '00 — 108 4 71) | June and 88 n ue 
£4,000,000) Stock 25 Eastern Ordinary Ito 1,200) (red.?. 191 19) 198 158 5 8 3 | Jan, Арг., July, Oct. 125 123 
£1,¢55,565 | Btock | 17/6 Do. $4 per Cent. Preference Stan. 83 — 92 8) 92 318 1 T 9J e 
21,584,645 | Stock 4% |+ Do. брег Cent. Mort. Deb. Stock (red. Y ..| 104 107 104 107 814 9 | May and November .. 105$ ER 
300,000 10 2/0 | Eastern Extension . ЖАНТА ИШҮ, Ж CAPS 114 11 5 19 2 Jan., Apr., Jul 214 lit 
320,000 Stock 4 Do. 4 per Cent. Debenture Stock ...... ... | 107 110 107 110 813 0 | February and mud =A ae 
£300,000 100 4 *Esestern and B. African 4% Mort. Deb., 1909 ... ... 9з 102 9 102 818 7 | February and ANDES — — 
£200,000 be 4 Do. 4 per Oent. Mauritius Bub. Debs. (rec. | 99% 109; 99% 1023 318 Б May and November. а 
150,000 10 5 Great Northern of SA EI “atte 27 28 97 28 5 7 2 | January and July ...... sis "e 
470,006; 100 | 447 | Halifax&Hermuda Gable 44% .Deb.(wthnNos | 100 03 100 103 4 7 Б June and December. ii 
17,000 25 Indo- . 1 to 1,200) (red. 80 43 89 43 516 3 | May and November .. 5 "e 
£100,000 100 6% | London Platino-Brazilian 6 per Oent. Debs., 1904 .. | 101 105 101 105 514 8 | March and September — 
£100,000 100 4% Pacific & European Tel. 47 Guar. Debs. тай). a CE 102 99 102 818 b | Juneand December... ove - 
15,609 10 „West African y Telegraph e 3 4 8 & D | ses je - 
80,008 a4 oe Wost Coast о f America... „„ „„ „% % % „% „% „ „ „ „„ i i . | oe | t.. ~ 
£150,000 100 4X |+ Do. 4 per Cent. Debentur es. 98 01 98 101 319 7 January and July ...... re. ie 
88,321 10 eee Wost Indis and Panama.. „% % „ „ „„ „%%% „„ „„ bot .. ta : X. ўа Мау ааа Novem | J ... 
34,563 10 6/0 Do. 6 per Oent. Ist Pref. ..... €900000 060000000 080 5 Dt 5 5) 1) 18 2 n n bà LL 
4.609 10 EA Do. 6 per Cent. 2nd Preference ..... ..... .. .... 8 4 8 4 "s sk 
£30,000 100 Б * Do. 8 per Cent. Debentures 8 „8 100 103 417 7 January and July Payee el e$ 
207,980 10 5 Wostern Telegraph (lato Br lin Submarine) 111 12 il} 12 516 8 | Mar., June, Oct, Dec. 12 113 
£15,000 100 6% |° Do.  5perOent. Debs. (2nd Series, 1206) ..... 102 105 102 105 415 10 | June and ember... m dvo 
4100,000| Stock 4 Do. á per Cent, Deb. Stock (rod. se~ . 98 102 99 12 819 8 — "i d) 
TELEPHONES. 
44,000 £5 50 | Ohili Telephone (fully paid) T 4 4i 4 4) 51! 1 | August .. 8 v Ur 
$24,850| 10/0 Consolidated Telephone Con. and Mang 10 20 10 2/0 | 15 о 0 | April and October.. : ove 
72,680 1 Monte Video Telepbone Ordinary 4... .... | i i à | 5 о о | November .... eun. & 
88.492 1 1 ро. 5 per Cent. Preferenoe . sec. sosoo, 1 1 5.00 " A 
£1,963,338 | Stock s% National Co. Preferred Stock „ 92 94 92 91 6 6 4 wn 983 °З 
£1,966,607 | Stock 4 Do. Deferred Stock . ju] CGI 63 62 64 KL Е. х 62 614 
15,000 10 [0 Do. 6 per Cent. Oumulative lat Preference 12) 133 123 133 4 8 tt | February and August a б 
55,000 10 6/0 ро, 6 рег Cent. Oumulative 2nd Preference ITI 1! à 12* 1 124 4 1 j 0 n "n LII] oe 
260,000 Й Do. 5 per Cent. Non-Cumulative 3rd Pref. . 44 53 ^ 5% d 0 1 i » : bed 
£2,000,000 | Stock * Do. Debenture Stock i$ per Cent. (red.) .. 95 98 95 98 8 11 6 | June and December 9ti ө» 
4500,000 | Btook 4 Do. á per Cent. Debenture Stock (red.) ....| 101 105 101 105 316 1 * * Hs 
171,504 1 ME LLL ose i зна бике амайдын рне Besos » cec: WE. 1 6 0 0 | April and October...... КА 
58,000 5 MP TUM River Рм п... . b 64 b 54 6 7 8 „„ MAS ә 
40,000 5 2/6 Do 6% Oumulative Pref fee er ese ve 5 4 15 3 | June and December.. | iin eoe 
4179917 Steen 5% |" Do, Брег Oent. Debenture Steck (red.) 102 105 102 105 415 8 | June and December .. vió ids 
FINANCIAL, INVESTMENT, &o. | | 
19,900 6 8/0 | Electric and General Investment 6% Cum. Pref. .. bi 63 b 53 3 44 РР uj „ 
180,227 10 1/9 Globe h and Trust ...... „соого conse 000097» © ^ 94 10 f 93 519 3 | Jan., Apr., шу, Oct. ve Ofa 
190,041 » | 90 E per Oent. Preference ...„„. „ооо. n p j^ 13 4 811 134 ч | 
11,029 u dne Cabins: se 99950: $04 OSS 094994 OOS СЕС ЕЕС 59094 soot 7 b 6 8 April and 
8,580 Cert ee Submarine Cables Trust . 110 120 x ‚110 190 85.0 0 | тт tzed Йу 908 C 


t The London Збос ' Exchi nge Gommittee have refused to quote these. 
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ELECTRICAL COMPANIES’ SHARE LIST, 
PRESENT Last PREVIOUS Price БАТЕ PER BUSINESS DONE 
AMOUNT * рт. МАМЕ! Wrrx’s Paros, Wednesday, Сент. DIVIDEND DUX. DURING WEEK 
'| SHARE, | DEND. Nov. Nov. 26. YIELDED, ENDING Nov. 26. 
t : ELECTRIC RAILWAYS, TRAMWAYS, &o. 4 ü m 4 7 r d. n mn | Lowest 
o-Argentine Shares (1 to 200,007) 1 рги and October .... E 
` £390,000| Stock 265 “ES ырк e eb. е 127; 132 127 13; 412 0 an ies — 
20,000 10 6/0 Barcelona Tramways 5 9 11 д 11 214 6 - te e 
10,000 10 5/0 D Cumulative Preference DILLO 9 10 9 10 5 0 0 - eee soe 
$148,100| Stock 43% x Debenture Stock (red.) . 95 100 95 100 | «10 2 =e oes aus 
15,000 10 4/0 8 Fleetwood Tramways.......« . e 111 13; 123 137 416 4 — M = 
75,000 5 — Brisbane Electric Trams, Investment Ord, ........... d 4 8% 81 - es» e: - 
75,000 5 2/6 Do. 5% Cum. DINE, сег ee Pee 5 4 5 5 0 0 ooo s sae 
—— €— Do. 43% Deb, Prov. Ce rts. [I IIT1] oon tet ee eee ee! wee ee pU 2 та rA : 8 F and A t vo» oo 
, Bristol Tramwa and Oarri ene sete: ebr пагу ап ugus vee sos 
25,000 10 4 Do. OumalativePreference( tally pd) — e 108 10 10 315 0 — — eo 
á 100,000 4 Do.  4perOent. Debentures . . . vere | 106 08 106 108 8 14 9} | February and August wee — 
І 20,000 10 4 British Oolumbia Electric Railway Ordinary. .. 7 74 7 И 2 13 4 eee soe oon 
20,000 10 6/0 De. БУ PreditGnOe 20 cccccccencsvccevcsccccenccoseoces se 91 91 94 5 2 7 | May and November .. ees оов 
000 40 7 Do. 44% lst Mort. Debs. T LETTE] 1012 1034 101% 1034 4 7 5 ove е^. с 
100,000 10 British Electric Traction . 123 122 18i T 1,43 - 124 12 
100,000 10 6/0 Da ЖУП: AA О 12¢ 111 12% 418 0 | February and August 123 1272 
000 5% Do. б per Cent. Perpetual De r 128 126 819 5 * 125 1244 
100,000 * г. Buenos Ayres & о ААА 10 li 11 1i A ө 1j eee 
40,000 b 8/0 Do, “4 oa Pref. Rees „ 008 COC COR eee eee ERT eee 5 5$ b Ej 5 9 1 22 —- e.. 
87,500 6 8 Do. B LLLI ILIA ASSAI III BEL за. 5 54 5 5a 5 9 1 eee eee ove 
000 Stock b Do. Oent. Debonturos tet o9heetoso t CORE TOES 106 108 106 108 4 18 8 ө ose ese 
#1 Btock 5 Do. 2nd Deb. St k Prov. Certa. (all pd.).. 98 101 98 101 5 0 2 - tee ZD 
" 70,000 10 6/0 Calcutta Tramways LIRLIIIMIEIIUIIIIII AAT 7 7 7 74 4 0 0 ove — ene 
32,208 5 e Do. T 4 4; 4 44 — eee 4d m 
£850,000 100 44 da lst Deb, Stock (Red) С ЕТТТ 106 109 1(6 109 4 3 2 eee е wee 
480, 1 0/7 Cape lec c Tramways „„ %%% AMIIIT 24 2j 23 28 6 6 4 eoo 2 1 24 
EI, Sto, 014] Stock 4 — London Or G 106 109 105 108 814 1 June and December... 1064 wee 
94, Stock 4 Do. 4% Preferred — LRL Ml odd +. 100 103 105 108 8 14 1 ore — ... 
£494,993 Btock á DA i% Deb. rats „%%% % „%%% „%%% „„ 106 109 105 108 8 14 1 m ous ves 
ku " + MAL. r 3 n Re m^ E^ 119 и a 2 2 ә — 
£800,000 100 4 ah 4% 1st Mort. Debs. -5% 0 law M08. 08 100 103 8 17 10 o» Ж — 
£1,830,000| Stock 8 and South London Railway Ооп. . Ordinary... ad 10 17 75 76 8 8 8 | February and August 77 75 
87,500 10 1 (Мов. 22,50 to 60,002) DID ALII LL .. II = see oe 
150,000 | stock | 6% De. Че Ра T 1s 131 | 128” 181 | 816 6 Уй 8 
Б LIII In] LI ... LIII 
4200. 000 Stock &% Do. (1896) eee l ee UITIUM ITI 126 129 126 129 8 17 6 eee ooo cor 
£150,000 | Stock 596 Do. (1901) 42. eo AAT а ae | 128 123 127 819 1 al 1253 өэ» 
£446,463 | Stock 4% Do. 4 per Oent. t. Perpetual Dabantura „| 114 117 ut 117 B 8 о | May and November... — 
£120,000| Stock 32,110 | Colomto Elec, Trams & Ltg. 5% 1st Mt. Deb (red) | 109 102 100 102 418 0 оң 1014 1012 
60,000 lu 5/0 | Duplin United Tramways (1596) Ltd., Ordinary...... 12 13 12 18 S 4 7 - - - 
59,987 10 6/0 Do,  6per Cent. Pre „ 143 16% 817 5 ма — - 
4800,000 100 x Do. Zz por Cent, Mort. Debe, (red). 5 95 93 95 98 811 Б M» sen ec 
80,000 5 ‚0 | Electric Lgt. & Traction of Australia 6% Cu 8) 4] 3i 44 613 4 400 oe өгө 
275,000 Stock 5 Do. брег Cent. Debenture Stock (red. 3a 99 102 99 101 418 0 = ese (ve 
78,000 10 0 | Great Northern and City Railwy Pref, Ord, (4%) .. 74 81 7 84 810 7 АЁ — - 
20,000 10 8 12 Tramways Ordinary .. . eee eee e, 238% 24 23 24 217 2 | March and September vee — 
10,000 10 6 8 рег Oent. +008 COs 9724094 99449 *** * 13$ 18 13% 181 4 7 3} LAJ ' inte ose 
£300,000 | Stock A per Oent. Debenture . 19 112 110 112 4 0 5 | January and July m - өзө 
80.000 5 2/6 bia te of Thanet Elec. Trams and Light'g 595 re. 4l 41 4 4} 5558 5 see ons 
ee — Stock 2 Do. ; 5 Stock e | эў 99 £6 93 ; & 11 a a ^ - - 
, 10 Liverpoo way Ordinary .............. 6 64 6, 615 1 91) ebruary and Augus — - 
10,000 10 15 Do. д per Cent. Preference ....„... „осоне 9g 10} 91 1 417 7 B - - 
$125,000 | Stock 4 Do. Cont. Debentare | 99 141 99 10. 3 19 8 | January and July ooh - ove 
51,501 10 5/0 | London Uni d Trams 5% Cum. Pref, .. Il 12 11 134 4 00 E 111 ete 
50,999 10 2/8 Do. ee sos ө, 1 E 12 11$ 124 4 0 0 ore ov 
£655,341] Stock ГУА ро. 4% ist Mortgage Debenture Stock . «| 106 105 105 107 814 6 son 107 1:6 
£169,659 | Stock 18/0 Di, o PON OM resem: d. ты - 105 107 105 177 m - ies — 
$6,500,006 | $1,000 5% Milwaukee Elec. Rail, &Lt.Co.6%30yrCn.Mrt.Bonds.| 112 117 112 117 467 ess ees ose 
£60, 100 Montreal Str’t B’lw’ySt’rl’g5% Mort. Debs.(1908)..| 104 106 1C4 106 414 8 tX — — 
4140, 000 100 ny Do. Sterling 4j Debensztes (1 933) . . . 108 110 108 110 12 2 an - 2. 
24,000 5 New General Traction Ordin Од EE EES, 3 8 2 8 613 4 ad P» eR 
60,000 5 6/0 Do. грее Осана ve side 3 4 3 4 I — - 
£181,800 100 596 Cent. Mort. Debs. (Reg.) . b 98 £8 93 98 5 2 0 FA — — 
£150,000} Stock 5% Perthi » A. Elec. Trams, Ltd, 1st Mrt, Deb. Stk 100 105 11 105 416 5 " 103] 1032 
19,884 10 8/0 Potte Traction Ordinary asau ajo ,. 000660 84 94 4 9% 448 - - m 
30,000 10 60 ри 5 per Cent, Cumulative Preference ....| 10 11 10 11 41011 | February and August — өе 
4320,000| Stock «x Do. Ii per Cent, Debentures Stock 106 109 100 19 6-2 1 m eoe е 
150, 1 ete Bouth Lan Electric Traction & Power Ord... Ре ad - - - — 
51.182 1 з Do, Preference 16/0 paid ("e soosoo 200525 em ot — oo — April and Qctobet...... — эе 
000 1 ЕЗ Do. 6 Preference paid DII DID Е — — " r] эз a 
000,000 Sto | ~ Do. у Debenture Stock (80% paid) ч-н January and Ушу... " 
4540, 800 Stock 8% Waterloo and City Ordinary 9 @6 93 $6 8 2 6 | June and December £6 - 
ELECTRI ! MANUFACTURING, Ko. 
E rire І ва. Alliance Blectrical Co. bx Cum. N A 1 ' ! 618 4 ws e" - 
* ... Атоп ec c eter Or nary TETTETETT зө төз төөнө, a Е LÍ ooo өөө ves oe 
125,000 1 Tid, Do. 6 mulative Preference . . . . . à ! à $ Магоһ арӣ — — e 
100,000 Б 4/0 tish Insalatod Wire Ordinary e 78 8 1% 8 512 6 |July and Foy. — - 
100,000 5 5/0 Do. брәгОепі. Preference .........«« . 54 6 54 6 5 vu O | January and July... - — 
£250,000| Stock | 4i% Do, 485 lst Mort, Deb. Red. . . . . . . 103 106 103 106 4 411 — — — 
‚200, 5 %0 | British Westinghouse 6% Preference...-....- кекек МИЙ 6i 6 6ł 4 19 0 — 61 ei 
£500,000| Stock 14,0 Do.  4percent. Mortgage Deb, Stock . , 101 103 101 103 sa we 1024 өөө 
10Е,781 ^ ... | Brush Electrical Engineering I ELI 4 14 i J$ өз March . ses seese а 1 оз 
150,006 3 — „ брег Cent. Pref, Non-O um. . eene 1 là 1 m — March and Septem ber — ТА 
£125,000 Stock Do. per Oont. Perpetual lat Deb. Boot... 100 103 100 103 4 7 т March and Septembe:|  1(2] — 
£125,000 | Stock % Do. Perpetua 2nd Debenture Stock ........ 03 93 93 98 411 6 | January and July á ж 
85,000 b 5/0 | Qallender's Cable Construction Ord. .............. se. 1:4 154 14 15 613 4 " " — 
40, 5 2/6 | Lo & per Oent. Oumulative Preference... — 52 et 54 6 48 4 " " 6 5-8 
90,000 | Steck 47 | 4 per рег Oent. lst Mortgage Deb.(red.).. 109 113 10) 118 819 8 | November and May ... — - 
1450,000 1 07; damon Kellner Alkali Oo. (fully paid). ...... i 1 i 1 700 eve — — 
£250,000 Btock “47. | Do, 44 First Mort. b. yen) [III ZI 85 10) 95 100 4 10 7 ove eee тө» 
60,000 1 714. Ohadburn's Telegraph j 9994 cete tano 1 ! i 1 9 2 0 March O08 t9 EPO Cee EEE COE Fee 
85,000 5 1/93 | Orompton and Оо. (Nos. 1 to 54,000) , . ove. 2 8 23 3 6 о 0 | January and July 2.3 23 
4100, 000 100 6% * Do. брег Cent. First Mortgage Deb. (red.) . 101% 1067 10196 106% 4 14 4 " " — Im 
99,261 5 ^ | Edison & Swan United (“ A” Shares) (AA paid) - à 4 a February and August э 
17,189 b oor | Do. I paid). .... HII 1$ 28 1 9$ "n HH 9 — 
344,023 | Stock 4% | Do. Oent. Morigage Deb.Btook (red. * 74 78 74 78 5 2 7 | June and December... - — 
£100,000 | Stock 5% Do, брег Cent. Second Debenture Stock .. 77 82 77 82 6 11l ни 4 m 
50,000 5 4/0 Bdamundson’s Electricity Oorporation Ords... sss ss se. 6 64 6 64 5 7 s | НаМ-увагіу............... 6 zm 
30,000 5 8/0 ра 6% Cumulative Preference . . . . b 6 64 6 65 412 4 - 65's э 
£140,000 | Stock 44% 44 per Cent. First Mort. Deb. (red,) ...... 107 110 107 110 &- 2*1 де 1 £} 1073 
112,100 2 1/23 | e Construction Oo. . LIII Ld See eel + эзе лез lt 2 14 9 в 0 0 January and July renee je “ee 
ч 81,390 3 2/94 Do. : per Cent. Oumulative Preference . LIII 2] 21 24 21 21 5 1 10 J 000 88 FOF FE өзө He 200 2.5 ... 
£182,500 Stock 4% | Do. 4 per Oent. lst Mortgage Deb. (red.) 99 102 99 102 819 1 | January and July. - vee 
122,985 1 | Electrolytic Alkali Ordinary n ннен i i i " - — - 
50 000 1 1% Do. 7 per Cent. Cumulative Preference .. — 1 14 1 li 5 12 0 — — — 
25,000 10 bu | General Electric (1900) Ltd, 5% Cum. Pref. ..... , | 10 104 10 104 415 3 ves 15,5, tee 
£200,000 Stock 4% Do. 4 lst Mortgage Debentures ЦАТ 93 102 99 162 8 18 11 eee ove coe 
85,000 5 6/0 | Henley's ToelographWorks Ordinary «| 10 173 163 17% 6 0 0 | February and August бА өөө 
85,000 5 3,3 Do. por Оепі. Preference ........... es 5} 54 54 53 818 3 " " - vee 
448,050 Stock ae Do, per Cent. спаде Deb. Stock (red.) ... e| 109 113 109 113 819 8 " " ee one 
50,000 10 6/0 | India Rubber, G Gutta Percha, Ko., Works . „ . 20h 214 203 214 418 0 214 ° 
а300,000| 100 4x Do. 4 per Cent. lst Mortgage Deb. (red.) . 10) 103 100 103 817 8 | March and September а 
82,506 10 pda Mather and Platt 6 per Cent. Cum Pref. . . ILLA 12 113 12 ҒА March and September ove vee 
7,500 10 1096 | Parker (Thomas) Limited Ordinary . , 14h 164 14$ 153 6 9 July +s ves seess — e 
87,550 13 12/0 ph Construction and Маіпіпое, .............„| 87 40 87 40 51911 | March and July 89} ove 
#150,00u 100 i% | A4 per Cent. Debenture Bonds, 1500 . .. 102 105 102 105 8 16 2 | January and July s... ove om 
66, E 10% | Willans and Robinson 9 s} 9 8 516 10 | April and woes] reas — 
66,666 Ы 6% | Do, 6 per Oent. Cum ve "99999909 КАЖЫ 7 7 4 2 6 n " se 
£185,000 Btock ser Do, 4 per Cent. lst Mort. Deb, SOC s445*9***9488 - 103 106 108 106 Di TZAR v vot 
* In calculating the yield on this security, allowance has been made for accrued interest, but not emption. 
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Мв. James Swinsurne delivered last night one of the finest 
presidential addresses that it has been the good fortune of the 
Institution of Electrical Engineers to listen to. Toa body of 
engineers whose progress is so fast that, as Mr. SwINBURNE 
happily puts it, even our acceleration itself is increasing," 
what could be more interesting than a broad examination of the 
immediate tendencies of this progress and an investigation as 
to the extent of the advance which might be anticipated in 
each branch of their profession ? 


r 


, Owiwe to exigencies of space we are unable to publish 
more than the opening part of the address in our present issue, 
but the argument with which Mr. Swinsurne has prefaced 
the reprint, according to the useful practice he has adopted in 
his more recent Papers, shows that it covers a wide range of 
subjects. Forthe benefit of those of our readers who were unable 
to hear the address for themselves last night, we may state 
that, after pointing to the small likelihood of there being any 
practical utilisation of the energy of the tides, to the exaggerated 
value vulgarly attached to water-power, and the unfulfilled 
and, in his opinion, unfulfillable, dream of “ electrical energy 
direct from coal," Mr. SwiNBuRNE came to matters which are 
more concrete in the mind of the electrical engineer. Advance 
in steam-engine design must, he thinks, be sought at the low 
temperature end of the cycle, and a two-fluid engine offers a 
possible solution ; but he inclines to the opinion that the large 


gas engine is likely to oust the steam engine for large powers 
in the near future, and that, with cheap gas, the two-fluid 
engine will not become necessary. In dynamo and trans- 


‘former design we are, of course, near finality, and battery 


improvement seems almost to have reached a deadlock ; but in 
cable insulation there is still a field for scientific application 
of inventive talent, although we think Mr. Swinsurne was not 
wise to set up once again the bugbear of dielectric hysteresis 
in cables. The statement that there is generally excess of 
capacity on systems, so that the current leads relatively to 
the pressure, will not meet with general acceptance either, 
but, on the other hand, those in charge of alternating-current 
systems will agree with Mr. Swinpurne that it is not advis- 
able to “ bring the poles of a large station within a emall 
fraction of a millimetre over an enormous area, with nothing 
but a few thicknesses of paper between them.” They will, 
therefore, not quarrel with Mr. Swinsurve for abandoning his 
defence of condensers. ` 
— 

In electrical illumination much remains to be done, whether 
it be in discovering & more direct way of converting the 
easily available forms of electrical energy into electromagnetic 
radiation of the desired wave-length or merely in improving 
our existing electric lamps. This part of Mr. Swinsurne’s 
address contained too many valuable suggestions to enable it 
to be summarised briefly here, and our readers must have 
patience until the full report is published in our columns 
The address concluded with paragraphs on electric railways 
and electrolysis, the limits of both of which branches of 
electrical engineering it is not easy to predetermine at the 
present moment. However, the present limit in electrolysis in 
this country is, Mr. Swinsurne puts it, human inertia " :— 


The chemist thinks it is higher mathematics and will have none of it 
the mathematician thinks it may be an exercise in differential equations); 
but they are all agreed that it is a sort of Continental fungus which 
flourishes with no roots, and that it is beneath the attention of a scientific 
man to know enough about it to give a reason for the broad statement that 
it is all nonsense. 


In almost every опе of the sections into which Mr. Swinsorne’s. 
address was divided, there are suggestions which might call 
forth an interesting and useful Paper from an expert specialist, 
and the result should be a healthy crop of practical Papers. 
to follow those already announced for the coming session. 

' І г рт | ' 

Tuose members of the Institution of Electrical Engineers 
who had been looking forward with pleasure to hearing Bir 


D 
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Oxrver Loper read his Paper On Electrons were in no 
wise disappointed last Thursday evening. Although the 
lecture—it could scarcely be called a Paper—occupied nearly 
two hours, yet the interest was so great that the meeting 
would gladly have listened for another hour to the lecturer's 
masterly exposition of his subject. Those who came with no 
defined idea as to what the electron theory was, went away 
with a clear grasp of its true import; those, on the other 
hand, who have followed its development through its succes- 
.Bive stages, could not fail to be impressed with the lucid 
manner in which the conceptions now accepted were sum- 
marised and reviewed. As a popular lecture, or as а scientific 
essay, the Paper was equally admirable. 


— —— 


Sir OLIVER argued that, although the study of static eleo- 
tricity has been much neglected, and considered by the 
majority of electrical engineers to be of minor importance, 
yet the research of the future will be guided by, and will 
depend upon, the phenomena that occur in this branch of 
science. Although it is merely a matter of arithmetic to 
calculate the kinetic energy possessed by а mass of one 
gramme moving at the velocity of light, yet it has, probably, 
occurred to but few people to do so, and, therefore, one heard 
an exclamation of surprise when Sir Oxiver said that it 
was safficient to raise the whole of the British fleet to the 
top of Ben Nevis. This simple illustration served to show 
what an enormous amount of energy may be stored in 
a small mass, provided its velocity be great ; and throughout 
the lecture matters were made perfectly clear, the lecturer 
never getting beyond his hearers. His description of the 
experiment which was performed with а view to finding the 
nature of the curve taken by the electrons when leaving a 
charged surface under the influence of ultra-violet rays was 
received with enthusiasm, as was his account of the remarkable 
investigation carried on in order to determine the number of 
electrons in a given space. At Sir Oxrver Lopce’s request 
we are deferring our report of his lecture until we have 
received from the Institution a corrected copy of what he is 
himself preparing for publication. 


ee es 


Tak law on the question of sanding tramway tracks has 
now been interpreted beyond dispute by the unanimous 
decision of four law lords in the appeal against the decision 
in the two courts below, making the Dublin United Tram- 
ways Co. liable for an accident on their lines, Owing to the 
surface of the road not being in proper condition, the driver 
of a horse and Ralli cart in Grafton-street, Dublin, was thrown 
out of the cart and sustained serious injuries. His action 
against the company resulted in a verdict for £1,000 damages, 
and this verdict is now upheld. The company contended that 
the only duty which rested upon them was the proper main- 
tenance of the structure of the roadway within 18in. of either 
side of their line of rails, and that the duty of scavenging, 
sanding and watering the surface rested with the road 
authority. By this decision this is not the correct reading of 
the clause in the company’s Act, which, we may add, is in 
more or less the usual form. The tramway undertakers are 
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bound to keep the surface of their road in good condition, and 
this includes sanding when necessary, as well as the ordinary 
scavenging and sweeping. 


In a simple apparatus consisting substantially of an iron 
crucible lined with fireclay and filled with fused calcium 
chloride, into which dip а carbon anode and an iron cathode, 
Dr. К. Авхрт has prepared calcium containing 99 per cent. Ca, 
0:1 per cent. silicon, and free from iron and aluminium. The 
metal is obtained in good-sized pieces completely’ fused ; this 
is & great improvement on the spongy masses with which 
other experimenters have been generally content. A freshly- 
broken surface is almost white, but quickly becomes yellowish 
on exposure to air. The bath of calcium chloride is fused in 
the first instance by an independent arc; it is kept fluid by 
the use of a sufficiently large current for electrolysis. 

Laszoratory vessels of fused quartz are being made and sold 
by HRRAEUS of Hanau and біквевт and Кӧнм of Cassel. 
Plain flasks and tubes and even fractional distillation flasks 
can be prepared. The fusion is accomplished by the use of 
the oxyhydrogen blowpipe. Most characteristically, these 
enterprising makers appear to be ignorant that all this has 
been done by Boys and SHENsTonE some time ago, and more 
recently by Hurron, the latter using the electric furnace. The 
work of these three has, of course, been confined to the scientific 
side of the question, and it seems a pity that the ideas and 
experiments original with them should not have been adopted 
and applied by some instrument maker in this country. It 
may be added that there is a larger field for fused quartz than 
for making laboratory apparatus, and our manufacturers will 
be wise to seize it in good time. 


— —— 


Tse problem involved in the purification of an ordinary 
water supply by means of ozonised air is an economic one, 
and the important data required are not the number of 
organisms killed by the treatment, but the cost per cubic 
metre of water. Should it be found that it is less costly 
to bore deep wells, or to obtain water from distant mountain 
sources of supply, than to purify the impure surface or river 
waters which may be obtainable in the neighbourhood, the 
ozone method of purification can only have a limited field of 
usefulness. The figures relating to the cost of treatment, 
given in the article on another page, are, therefore, of con- 
siderable value. At Schierstein the total costs of treatment 
are stated to be 2pfg. per cubic metre, at Paderborn 1-6pfg., 
and at Schiedam i pfg. to }pfg. Taking the mean of these costs, 
we have 1:88рѓр. per cubic metre, or 0:604. per 1,000 gallons of 
water, equal to 3:78d. per 1,000 cubic ft. Possibly this cost 
might be reduced in an ozone purifying plant operating under 
the best conditions; but until this reduction is proved to be 
possible it is doubtful whether the ozone method of treatment 
can come into general use. The trials which are now being made 
at Lea Bridge by the East London Water Co. with an ozone 
process, will we hope, yield useful information upon this 
point. In the meantime, we may draw attention to the fact 
that the Municipality of Paris carried out practical experi- 
ments of this kind with Seine water in the years 1897-98-99, 
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and that they have recently decided to increase the supply 
of water for the city, not from the river Seine, but from 
other sources. The problem for solution is, therefore, not 
во simple as some believers in the ozone treatment are disposed 
to imagine, and since the year 1896 much time and money 
have been expended in fruitless attempts to produce an 
economic and practicable ozone purification process. If the 
firms and inventors now devoting their attention to the 
question succeed where their predecessors have failed, they 
will be entitled to all the rewards, both personal and pecuniary, 
which are likely to be gained by the successfal solution of the 


problem. 
— —— Üwüãũ?ʃääxͤ·ꝛ 


Royal Soclety.— Among the Papers down for reading yester- 
day were the following :—“ On the Blaze Currents’ of the 
Incubated Hen's Egg”; On the Blaze Currents’ of the 
Crystalline Lens," both by Dr. A. D. Waller, F. R. S., and * A 
Contribution to the Question of Blaze Currents, by Dr. A. 
Durig. 

Low Temperature Research.— At а general monthly meeting 
of the Royal Institution, held on Monday last, the special 
thanks of the members were returned to Mrs. Hickman for 
her donation of £21, and to Dr. Frank McClean, F.R.S., for 
his donation of £40, to the fund for the promotion of experi- 
mental research at low temperatures. 


Personal— Sir Oliver Lodge has been appointed the 
Romanes lecturer at the University of Oxford for next year. 

Sir Philip Magnus has accepted the invitation to contest 
the representation in Parliament of the University of London, 
which will be rendered vacant by the resignation of Sir 
Michael Foster. Sir Philip is the Unionist candidate, and 
the name of the Liberal candidate has not yet been announced. 


New Sub-station at Halifax—A new sub-station has just 
started working at Hebden Bridge, about 74 miles from 
Halifax. It is equipped with three rotary converters, supplied 
by а three-phase alternator at the Halifax electricity works. 
The sub-station was built for tramway purposes, with the 
Intention of supplying the Urban District Council of Hebden 
Bridge with current for lighting purposes. Up to the present 
the Halifax Corporation and the Hebden Bridge Urban 
District Council have been unable to agree as to the price 
that is to be charged for current, which is to be supplied in 
bulk. The Urban District Council, in the meantime, are 
laying their distributing mains. 

Cleckheaton.—The two boilers in the Cleckheaton electricity 
works are of the Horsfield and not the Horsfall type as stated 
in our issue of Nov. 21. 


Cable Interruptions and Repairs :— 

| Date of Interruption. Date of Repair. 
Letekia—Cy prus 3 June 21, 1899. — 
Dominica Martinique May 9, 1902 — 
St. Lucia Martinique May 9, 1902 — 
Guadeloupe—Martinique ...... May 9,1902 .. = 
Santa Crus—Toneriffe ........ July 7, 1902 — 
Puerto Plata—Martinique...... July 10,1908 ... 
Anjer— Kalianda ................-. ug. 2, 1902 — 
Guantanamo Mole St. Nicholas Aug. 5, 1902 — 
Cayenne — Pinheiros Aug. 13, 1902 — 
St. Lucia—St. Vincent ~ Sept. 19, 1902 — 
Maranham—Para ............... Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Cadiz—Ten MIS RAEE Nov. 3, 1902 — 
Trinidad—Demerara ............ Nov. 3, 1902 Dec. 2, 1902 
Guadaloupe—Dominica ......... Nov. 6, 1902 — 
Zanzibar —Mombesa ............ Nov. 25, 1902 — 


Sitoebondo—Bandjermasin ... Nov. 25, 1902 .. 
Northampton Institute.— The annual conversazione and prize 
distribution at the Northampton Institute, Clerkenwell, took 
place оп Wednesday evening, а large assembly of students 
and friends being present. The Lord Chancellor (Lord 
Halsbury), before distributing the various prizes, &e., dwelt 
upon the value of such institutions in giving that essential 
practical training to workmen, which was the only means of 
maintaining our superiority in the world’s competition. The 
large attendance that evening was a welcome indication of the 


great interest the people of London took in technical training, 
as well as another example that we in England do not rely so 
much on the Government in this matter as was the case in 
other countries. Previously to the Lord Chancellor’s address 
Dr. Mullineux Walmesley, the principal, made his annual 
report, which showed that there had been continued progress 
both in the number of students and results. 


Society of Engineers.—At a meeting of the Society of Engi- 
neers held at the Royal United Service Institution, Whitehall, 
on Monday evening, December Ist, a Paper was read on The 
Depreciation of Plant апа Works under Municipal and Com- 
pany Management,” by Mr. Oharles Н. W. Biggs. The debt 
of the local authorities of this country, he said, was about 
£800,000,000, which, at 84 per cent. per annum, meant about 
£10,500,000 a year for interest. The whole of that capital 
was obtained upon the condition that a certain definite part 
must be repaid annually, and was expended upon two classes 
of work, non-productive and so-called productive, the latter 
producing a revenue, though not necessarily a profit or a loss. 
It was held by many that, in addition to maintenance and 
repayment, depreciation was absolutely necessary to place 
municipal undertakings upon a sound financial basis. His 
opinion, however, was that depreciation as applied to municipal 
undertakings was not founded upon a logical principle. 


London Electrical Contractors’ Association.—A Paper on. 
* Electricity as a Competitor of Gas was read before this 
association by Mr. W. R. Rawlings, on Tuesday evening. 
The author gave several extracts from some of the misleading 
circulars and pamphlets issued by the various gas companies. 
He said that many of the statements made in this class of 
literature were absolute perversions of the truth and could 
only have effect upon the non-technical section of the public. 
The disadvantages that electric light undertakings work under 
with regard to mains were touched upon, and it was pointed out 
that, whereas gas companies were enabled to make connections 
to consumers’ premises on the same day that contracts were 
signed, electric light authorities were delayed for some consider- 
able time, thus giving their opponents an unfair advantage. The. 
author alsocontended that supply authorities should attend more 
promptly to the replacement of main fuses and similar repairs. 
It was suggested that Parliament should take steps with a 
view to standardising the frequencies and voltages ia the 
Metropolitan boroughs, and that something should be done 
to obtain etandard wiring regulations. In the discussion 
members were unanimous in declaring that electric light is 
very little dearer, and in many cases cheaper, than gas. The 
arbitrary tone adopted by various supply authorities and fire 
offices in their wiring rules came in for severe censure, and 
various amusing instances were narrated of how the regulations 
of the former and the latter were sometimes diametrically 
opposed. 

Irrigation Electric Power Pumping Plant in Utah, U.S.A.— 
An article describing this plant in the E/ectrical World of New 
York states that it is one of the largest pumping plants in the 
world, and probably the largest using electricity as a motive 
power. Utah Lake is situated some 80 miles from the city of 
Salt Lake, and has an area of 98,000 acres, its only outlet 
being the Jordan River, which flows north and empties into 
the Great Salt Lake. The waters of this river are owned and 
controlled by several canal companies, who furnish water for 
irrigation purposes in the Great Salt Lake Valley, and who, 
by agreement with the owners of the land adjacent to Utah 
Lake, have a right to raise the water flow to a point 8ft. lin. 
above the low-water mark. At present the lake is 3ft. lower 
than that point, and as а result the discharge is less than 
75 oubic ft. per second, which is insufficient to supply the 
demands made on the several canal companies. In view of 
these conditions, which prevail during the irrigation months 
of June, July and August, the several canal companies installed 
& pumping plant at the head of the Jordan River, for the 
purpose of lifting the waters of the lake into the river, and 
thence into the several canals. At the outlet a tight dam 
wag built, and here, upon a pile and timber foundation, the 
pumps were placed. The plant consists of four 40in. special, 
low-running, double-suction centrifugal pumps, of the Byron- 
Jackson type, weighing about 12 tons each, fed with a suctiou 
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of 40in., terminating in a 48in. discharge. Each pump has a 
pumping capacity of 100 cubic ft. per second under a head of 
5ft. 5in., which is equivalent to a flow of about 65,000,000 
gallons every 24 hours. The pumps are independently driven 
by 100 н.>. Westinghouse induction motors at 5,880 revs. per 
min., provided with auto-starters. Power is transmitted at 
16,000 volts, and delivered to the motors through three 
Westinghouse step-down transformers of 175kw. each. The 
pumping plant is about 900ft. from the lake outlet, and a new 
channel has been dredged for the river. 


Traction Storage Batteries in Italy.—At a recent meeting 
of the Italian Association of Electrical Engineers, Mr. С. De 
Cristoforis stated that where the third-rail system is applied to 
traction work on main lines the use of storage batteries ig 
almost a necessity. The Milan- Varese eleotric railway, which is 
equipped with the third-rail system, is taken as an example. 
The length of this railway is 50km. (81 miles) and power 
is obtained from the four sub-stations of Musocco, Parabiago, 
Gallarate and Gazzada. The new branch, now in course of 
construction, has a length of 18km. (8 miles), and will be 
provided with electric power from & new sub-station located 
at Bisuschio. At present power is generated at the central 
steam station of Tornavento, which is situated lOkm. (6:5 
miles) from the railway line, close to the Ticino river, from 
which, in future, water power will be utilised. At Torna- 
vento there are three 900kw. alternators which generate 
current at 12,000 volts. The current is transmitted to sub- 
stations at Parabiago, Gallarate, Musocco and Gazzada, in 
which step-down transformers reduce the voltage to 420, 
and then the current is transformed into continuous current, by 
means of rotary converters, at 650 volts. The sub-stations of 
Musocco, Gallarate and Parabiago are each equipped with two 
rotary converters of 500kw., giving 700 to 1,000 amperes on 
the continuous-current side. The sub-station of Gazzada and 
the one in course of construction at Bisuschio are each equipped 
with only one rotary of 250kw., giving from 885 to 500 amperes. 
The regular trains, consisting of a motor-car and a trailer are 
run at a speed of 90km. (56 miles) an hour, taking 600 amperes 
at starting and 400 during an average run at normal speed. 
It is intended to run five trains per hour each way for 18 
hours. The storage batteries have been designed to allow of 
switching off one of the rotaries, and to furnish all current 
above the average load ; the reserve is then constituted by the 
second rotary and its stationary transformers. The battery 
has also to take up all the fluctuations of the load and to 
furnish, alone, the necessary current to all the trains during a 
period of not less than one hour in the event of an interrup- 
tion of the primary current. Each of these batteries for 
Musocco, Parabiago and Gallarate has a total capacity of 
1,500 to 2,500 ampere-hours for a one-hour discharge rate. 
The price was 50,000 lires (£2,000) each, so that the total cost 
of the battery and the auxiliary apparatus, consisting of 
switchboard, direct-current generator, &c., reaches 700,000 
lires, or £28,000. The use of storage batteries in the sub- 
stations allows the central station at Tornavento to work 
under the average load throughout the whole day, and owing 
to this 1,400kw. of alternators and steam engines are saved. 
It is expected that the use of storage batteries will increase 
the efficiency of the entire plant by at least 11 per cent. The 
saving of coal realised at the power-station by leaving 1,400kw. 
of machinery at rest, and having the others working at full- 
load, is estimated by the author at 800 grammes of coal per 
kilowatt-hour generated, and on this basis he calculates that 
the cost of the batteries will be saved in two years. 

High Speed Generating Plant.—A Paper on this subject was 
read by Mr. Т. Н. Minshall at the Institution of Civil Engineers 
last Tuesday. The first part of the Paper dealt with the 
relative adaptability of the two types of engine. The advan- 
tages of various types of valve-gear were discussed, the 
reasons for discarding poppet and flat slide-valves, and the 
troubles attending the use of the latter. The next point con- 
sidered was vibration in single, two or three-crank engines, 
some account being given of the various means by which the 
trouble had been overcome. The stresses due to inertia of 
the moving parts were then dealt with, various figures and 
diagrams taken from actual praotice being given. After 
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glancing at the question of lubrication, dynamo speed was 
referred to. The author stated that the speed of con- 
tinuous-current combinations was, as a rule, limited by that 
of the dynamo, but that the designer of the latter was 
gradually increasing its speed; the various difficulties con- 
nected with this problem were discussed, and it was 
pointed out that the speed of alternators, on the other 
hand, was generally limited by that of the engine, and 
could be made considerably higher with advantage. Tables 
were added giving the comparative cost of high and low-speed 
electrical machinery. A comparison was then made of the 
governing of the two types of engines, it being shown from 
figures and diagrams taken from machines in actual operation 
that the speed and voltage-regulation (both temporary and 
permanent) of high-speed machinery on variable loads could 
be made as close as was required. For parallel running, the 
advantage was in favour of high-speed apparatus. Results of 
some measurements of the variation of the crank-effort were 
also appended. The second part of the Paper dealt with the 
relative efficiency of the two types of engine, details of a 
number of recent tests of mechanical efficiency and steam 
consumption being given. The effect of clearance upon the 
economy was referred to, the results of some special experi- 
ments with artificial clearance being presented to show that in 
high-speed engines at least the loss from this cause was less 
than was usually believed. A table was given of the probable 
economy due to the use of different degrees of superheat 
with different types of engines, together with a number of 
examples from actual practice. Re-heaters and jackets were next 
dealt with, it being maintained that the latter, аз а rule, were of 
little value in high-speed engines. The efficiency of expansion 
and cut off governors was compared in the light of certain 
special experiments made for the purpose, it being shown that 
the difference in economy was less with high-speed than with 
low-speed engines ; after which followed a discussion of the 
comparative merits of triple and compound engines. Nume- 
rous economy tests on combined sets were then described. 
The Paper next dealt with the cost of maintenance, figures 
dealing with the repairs and attendance in various central 
stations being given ; and, in conclusion, the author considered 
the capital cost, and the bearing which the load-factor had 
upon it. A table was included, giving the estimated cost of 
four power houses, two with high-speed and two with low- 
speed machinery; and the probable cost of production per 
Board of Trade unit generated, with different prices of fuel 
and different load-factors, was estimated in order to demon- 
strate the effect of the load-factor. Insumming up his views, 
the author stated that, although the low-speed combination at 
full load had a somewhat lower steam consumption, it was 
not always sufficient to outweigh the higher capital cost. 
Mr. Minshall informs us that he expects that several 
representatives of American low-speed engine makers will take 
part in the resumed discussion of his Paper next Tuesday. 


The Institution of Electrical Engineers.— The following 
circular letter has been sent out by the Seoretary of the Insti- 
tution of Electrical Engineers to members of all classes :— 

With reference to the circular issued on June 9th last, inviting expres- 
sions of opinion upon the subject of proposed changes in the annual sub- 
scriptions, I am desired by the Council to thank those members who 
responded, and to assure them that it has given its best consideration to 
the views they have expressed. The Council has now decided to place 
before the statutory meetings of members (M.I.E.E.), ss required by 
Articles 54, 56, and 62 of the Articles of Association, a modification of ita 
original proposal, which will, it is hoped, suffice to place the finances of the 
Institution in а more favourable position without calling for so large an 
increase in the annual subscriptions as was at first suggested. 

The Council is of opinion that, in order to simplify the preeent intricate 
arrangements, the subscriptions of all members of each class should be the 
same; but in deference to a widely expressed feeling, it recommends that 
members of any class resident abroad should pay lees thao those of the 
same class resident in the United Kingdom, where a reduction can be made 
without bring the subscription of the non-resident member below опе 
guinea and a-half. 

It is also of opinion that, having in view the actual cost to the Institution 
for each member, theannual subscription should not be below two guineas 
for a member of any cla:s resident in the United Kingdom, or below one 
guinea and a-half for anyone abroad, except for students, of whom the 
greater number are either unpaid or are drawing small salaries, and for 
* foreign members," about 150 in number, whose subscription they consider 
should be £1, the amount at present paid by the large majority of them. Ав 
foreigners equally with British subjecta are eligible for election to all other 
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classes of membership, the Council recommends that there be no further 
admissions to the class of “foreign members,” which will therefore, 
gradually die out. 

It is proposed that every student shall pay one guinea per annum until 
he is 22 years of age, or if he be 19 years of age or over at the time of his 
admission, for the first three years of his studentship, and that he shall 
then, if under the age of 26, be entitled to remain ia the class of students 
until he attain that age, and that during this further period he shall pay 
one guinea and a-balf per annum. He would then be at an age for transfer, 
if otherwise qualified, direct to the class of associate membere. 

The Council, after careful inquiry, has ascertained that, whilst a large 
number of members greatly value Science Abstracts.” there are many in 
the Institution by whom the publication is not fully appreciated. The 
Council has therefore decided to supply Science Abstracts” only to those 
members who state before January let in each year that they are willing 
to subecribe for them at the rate of 7s. 6d. per annum for the physics 
and engineering abstracts together, or of 5s. per annum for the en ineering 
abstracts alone. Members will thus be able to obtain for 7s. 6d. а work 
which is sold to the public at 24s. 

The following are the rates of subscription proposed by the Council :— 


Resident in the 
United Kingdom. Resident abroad. 


£5 3 0 £ 


Member . . 2 2 0 
Associate member.. q 2 2 0 111 6 
Associates .....................-++5......... 220 111 6 
Students, senior ........................... 111 6 111 6 
Students, junior ............... TAE 1 1 0 1 1 0 
Foreign members (now on the register) 3 50 100 


hit occ DER MUNERE А MP tci c 
The Council considers that the time has arrived for the elimination of 
the clauses in the Articles of Association permitting special conditions for 
the transfer to the class of associate members of associates who were on 
the associates’ register in December, 1898. It is, therefore, recommended 
that all associates who desire to avail themselves of the existing privileges 
should do so before December 8th, using the application form which has 
provided for the purpose, and is obtainable on application to me. 
It is further proposed tbat on and after January 1, 1905, the minimum 
for admission to the class of members (M.I.E.E.) ehall be 50 instead of 
25.—1 am, my dear Sir, yours truly, W. G. MoMILLAx, Secretary. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


To-day (FRIDAY), December 5th. 
: INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel, when the following 
Paper will be read :—“ The Planimeter: Simply explained without 
Mathematics,” by W. J. Tennant. 

SATURDAY, December 6th. 
INSTITUTION OF ELEOTBICAL ENGINEERS: STUDENTS’ SECTION. 

2pm. Visit to the generating station of the Central London Railway, 
Shepherds Bush. 


TUESDAY, December 9th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary meeting, when the following Paper will be further 
5 * High-Speed Electrical Generating Plant,“ by T. H. 

inshall. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LOCAL SEOTION. 

8 p.m. Meeting at 207, Bath-street, Glasgow, when the discussion on 
Mr. Henry Mavor's Paper "The Deeign of Continuous-Current 
Machinery ” will be continued. 

WEDNESDAY, December 10th. 
INSTITUTION OF JUNIOR ENGINEERS. |. 
3 p.m. Visit to Messre. Elliott Bros. Works, Conington-road, Lewisham, 
INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL SECTION. 

8 p.m. Meeting iu the University, when Mr. Henry Lea (Chairman) 
will give his Inaugural Address on Recent Progress in Electrical 
Engineering in Great Britain.“ 

‘THURSDAY, December 11th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read: “The Photo- 
metry of Electric Lamps,” by Dr. J. A. Fleming, F.R.S. 


FRIDAY, December 12th. 


 PHysrcAL SoorzTY. 
5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) "A Portable Capillary Electrometer,” by 
S. W. J. Smith; (2) "An Astigmatic Aberration,” by R. J. 
Sowter; (3) Experiments on Sbadows in an Astigmatic Beam, 
by Prof. S. P. Thompson, F. R. S.; (4) "A Lecture Experi- 
ment on Gaseous Diffusion," by Prof. L. R. Wilberforce ; 
(5) * Vapour Density Determinations,” by Prof. Sir W. Ramsay, 
F.R.S., and Dr. B. B. Steele. 
INSTITUTION oF ELECTRICAL ENGINEERS: DUBLIN LOCAL SECTION. 
8 p.m. Meeting at the Royal College of Science, Dublin. 
SATURDAY, December 13th. 
GLaAscow TECHNICAL COLLEGE ScIENTIFIC SOCIETY. 
7:30 p.m. Meeting st 38, Bath-street. Paper to be read: The 
Advancement of Machine Tools," by J. H. Davey. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Ёоовзткв p'Arsz.] 


Conductivity of Pressed Powders.—F. Streintz has continued 
his researches on the conductivity of powders, and examined 
the ponduetivities of metallic oxides and sul hides under 
pressures equal to those which gave a quasi-metallic coherence 
to platinum black and other substances. He observed, as а 
general rule, that compounds having а light colour, such as 
white, yellow, red or grey, conducted badly, and that most 
dark powders conducted well. This is as it should be accord- 
ing to the electromagnetic theory of light. On the other hand, 
a number of powders of a dark colour are non-conductors. 
The great difficulty was to obtain the powders in such a con- 
dition as to transmit pressure equally in all directions, and 
careful grinding had to be resorted to, especially in the case 
of crystals. No pressed powders weré discovered which could 
be classed both among metals and among electrolytes. In fact, 
truly electrolytic conduction was not found in any powder. 
Only such powders were conductors at the ordinary tempera- 
ture as could be brought to a state of metallic lustre and 
hardness without the use of a binding medium. Such bodies 
possess а positive temperature coefficient. There is for all 
these compounds a temperature of transition from a low to а 
high conductivity. If any oxide or sulphide is а good conductor, 
the next higher oxide or sulphide is a still better conductor. 

IF. Srremrz, Ann. der Physik, No. 12, 1902.) 


Zeeman Effect.—A. Faerber has endeavoured to reduce 
Runge and Paschen’s magnetic separation of spectrum lines 
to absolute measure. The researches of Preston, Blythswood 
and Merchant, Reese and Kent show divergencies of 8 per 
cent. in the value of AAX/A?H for homologous lines which, 
according to Lorentz, should be constant. The source of light 
employed was the spark of a large induction coil which crossed 
between the poles of an electromagnet parallel to the lines 
of force. On one of the poles a strip of zinc was mounted, 
and on the other a strip of cadmium, insulated by a plate of 
mica, so that both the zinc and cadmium lines could be 
obtained simultaneously on the same photograph. The field 
was measured by means of a bismuth coil. The results show 
that the separation of the spectrum lines is proportional to the 
field. Whether this proportionality applies to very strong 
fields is doubtful, since the strongest field did not exceed 
24,000 units. The work of Kent and Reese makes it probable 
that it does not. The value 18:18 for AA/A?H with regard 
to the lines 4,678 and 4,680 is probably correct within 1 per 
cent., and is most likely the most accurate value yet found. 
It gives a new and accurate measure for the strength of a 
magnetic field. M 
(A. FAxRBER, Ann, der Physik., No. 12, 1903. 


Demonstration of Electric Oscillations.—L. Zehnder describes 
some simple lecture arrangements to demonstrate the experi- 
ments of Feddersen, Paalzow, Hertz and Lecher. Feddersen’s 
condenser discharges may be shown by means of а simple 
rotating mirror. A cylinder of dry wood or ebonite has a 
mirror inserted in a depression. In front of this mirror, and 
with its axis parallel to that of the cylinder, is placed the 
spark-gap of the condenser, and in front of that, again, a lens 
which projects the spark upon а translucent screen. The 
revolution of the cylinder makes contact and discharges the 
condeneer at the instant this image is projected by the mirror 
through the lens on to the screen. Paalzow's experiments are 
demonstrated by means of a vacuum tube 62cm. long and 3:5om. 
wide placed next the poles of a horse-shoe magnet separated by 
12cm. With a small spark-gap in the condenser circuit or 
without any spark-gap a simply bent spark is obtained, and 
with a large spark-gap the other phenomena described by 
Paalzow, such as a double bending, corresponding to discharges 
in both directions. The successive discharges are separated by 
the heating of the air in the spark-gap, which drives the 
discharges upward and separates them in a vertical plane. 

[L. ZEHNDER, Ann, der Physik., No. 12, 1902.] 
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Loss of Radio- activity.—A body activated by a radium 
compound loses half its radio-activity in the open air in about 
half-an-hour, The interior of а closed vessel similarly activated 
loses half its radio-activity in about four days, the delay being 
due to the presence of radio-active air inside. But if there 
was а vacuum originally in the vessel, or if the active air is 
replaced by fresh air, the loss of radio-activity takes place at 
the same rate as in the open air. P. Curie has examined the 
rate of loss of a vacuum tube by inserting it in the inner 
cylinder of.a cylindrical aluminium condenser. The rays 
from the radio-active walls penetrate the inner cylinder, acti- 
vate the air between the armatures, and discharge the con- 
denser, the rate of discharge being a measure of the activity of 
the tube. The law of loss of radio-activity is very simple. It 


is expressed by I- Io ee, where I, is the initial activity, ¢ the 
time elapsed and 0 а certain constant representing another 
time. The author has verified this law in an experiment 
lasting 20 days, in the course of which the radio-activity 
diminished 27 times. The mean value for 0 is 5:752 days. 
This constant appears to be of great importance, since the 
author has found it to be the same under the greatest variety 
of experimental conditions. 


(P. Cur, Comptes Rendus, November 17, 1908.) 


.. Photo-electric Action of Salts.—Photo-electric dispersion 
i. e., the expulsion of negative electrons during illumination of 
a charged surface, depends not only upon the intensity of the 
light, but upon its wave-length and the nature of the surface 
illuminated. For ultra-violet light almost every substance is 
photo-electric, but as the wave-length of the incident light 
increases the number of photo-electric substances narrows 
down to a few metals like zinc, magnesium, aluminium, 
sodium, potassium, rubidium, caesium and their amalgams, 
together with the phosphorescent sulphides of the alkaline 
earths and the coloured haloids of the alkalies and alkaline 
earths, some of which, like blue fluorspar, occur in nature, 
while others may. be coloured by the action of sodium and 
pem vapours or by cathode rays. Such colourations 

ave been recently produced by means of Becquerel rays, and 
Elster and Geitel have examined salts so coloured for their 
photo-electric dissipation. They found one preparation of 
potassium sulphate particularly suitable, since its intensely 
green colour was not too rapidly bleached by sunlight. They 
found that the electric dissipation of a charge was increased 
42 times by letting sunlight fall upon the preparation after it 
had been in the dark. It is, therefore, evident that Becquerel 
rays are effective in preparing negative electrons for liberation 
by ordinary light. 

[ErsTER and GzrrzL, Phystkal. Zeitschr., November 1, 1902.) 


Electrotype Reproduction of Phonograms.—The usual repro- 
duotion of phonograms, by a sort of pantograph, wears out the 
original after а few hundreds of copies have been taken. 
L. Azoulay, the founder of the phonogram museums of the 
Vienna Academy, and of the Paris Anthropological Society, has 
devised two methods by which any number of duplicates. may 
be made of a single original, which, however, is destroyed in 
the process. A mould is taken of the original cylinder by 
electro-deposition of red copper, and the mould, which must 
be 2mm. or 8mm. thick, is subsequently nickelled. This mould 
‘forme the basis of both the processes. In the first process the 
mould is mounted on a mandril in the shape of a truncated 
cone, and wax is poured in and allowed to cool very gradually, 
the mandril being withdrawn at an opportune moment. In 
the other process a hollow cylinder of wax, somewhat shorter 
and narrower than the interior of the mould, is placed inside 
the latter, and heated and pressed against it from within by 
means of a caoutchouc bag inflated to some eight atmospheres, 
or by hydraulic pressure. After cooling, the wax detaches 
itself in both cases from the copper mould, and the latter is 
ready for another reproduction. 


(L. AzouLay, Comptes Rendus, November 17, 1902.] 


Electric Production of Sleep.—Some months ago (see The 
Electrician, Vol. XLIX., p. 660) S. Leduc described how, with 
10 to 80 volts, and with currents interrupted 160 to 200 times 


per second, the inbibition of the cerebral hemispheres could 
be brought about in animals, thus producing sleep and a 
general anssthesia. The procedure had the disadvantage of 
producing at first contractions and clonic convulsions, raising 
the pressure of the blood, provoking the evacuation of the 
bladder and the intestine, and momentarily etopping respira- 
tion, These disadvantages are largely reduced by introducing 
into the circuit an inductionless resistance allowing the 
operator to attain the necessary intensity gradually in three 
to five minutes. This method requires a preliminary intro- 
duction of the maximum E. M. F., but this should be ри ав 
low as possible. When the E. M. F. is then gradually raised;to 
the necessary figure the animal passes gently and gradually, 
without a movement of defence or of flight, without a ory, and 
without any change in the movements of respiration or heart 
action, from the waking state into a quiet and regular sleep, 
with absolute anresthesia. The dog at first bows its head as 
if sleepy, sits down, lies down on its side, and eventually goes 
to sleep without having given the least sign of fear or pain.. 
[S. Lepuo, Comptes Rendus, November 17, 1902.) 


Wave Telegraphy.—R. Blochmann describes a new system 
of wireless telegraphy which, while not possessing some advan- 
tages of the present systems, has certain attractions when 
small distances are concerned. He calls it ‘‘ray telegraphy.’’ 
Its distinctive characteristic is that lenses are substitated for 
antenne. The material of the lenses must have a high 
dielectric constant, and may consist of resin, glass, paraffin 
and the like. An important observation made is that the 
lenses, to be effective in concentrating the electromagnetic 
rays upon a distant object, need not be very large in com- 
parison with the wave-length used. Thus, mirrors 80cm. in 
diameter suffice for waves 200m. long, and signals can be 
exchanged over several miles. At the receiving station, a 
similar lens is used. In fact, the apparatus is practically a 
heliograph employing invisible instead of visible light. The 
dark rays have the advantage of being secret and of not being 
intercepted by fog or by non.comduoting solids. Mountains 
are an obstacle, but thiscan be overcome by a series of relays. 
The direction of the arriving waves can be clearly distin- 
guished to within a degree, and many simultaneous messages 
may thus be received and separated. Messages may also be 
sent out simultaneously in various directions. 

IR Brocumann, Physikal, Zeitschr., November 1, 1902.] 


Nerve Currents.— The most explicit theory of electric nerve 
currents is that of Hermann. It does not explain, however, 
why the ''demarcation" current diminishes progressively 
with the time, eventually disappears, and sometimes develops 
into a slight current in the opposite direction. The surface 
of demarcation remains, therefore, limited in the nerve, because 
the traumatic alteration does not go further than the first 
strangling observed by Ranvier, and а new section imme- 
diately brings a strong current into prominence. In his 
experiments to demonstrate the indefatigable nature of the 
nerve, N. E.. Wedensky prolonged tetanisation for several 
hours, and showed that if the repose current is very feeble, 
the positive variation always replaces the negative varia- 
tion. This also is not explained by Hermann's theory. The 
author has observed that the effects of narcosis can be pro- 
duced not only by narcotics, but also by various chemical 
and physical agencies after they had acted for a certain time. 
The author designates by“ parabiosis the various condi- 
tions which produce this uniform change in the nerve. Para- 
biosis consists essentially in the complete temporary suppression 
of excitability and conductivity. The parabiotic current shows 


‘the negative variation under the influence of tetanisation. 


IN. E. Wepensky, Comptes Rendus, November 10, 1902.) 


Nuneaton Electricity Works.—The official opening of a new 
electricity works at Nuneaton will take place on Monday 
next. This station will supplement the one which has been 
in operation since 1897, and current will be supplied from it 
to the district of Chilvers Coton. 
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A EUROPEAN 30,000-VOLT THREE-PHASE POWER TRANSMIS 


For the past two years, the high-tension plant between 
Hochfelden and Oerlikon, built by the Oerlikon works, which 
from 1891 to 1900 had been worked at 15,000 volts, has 
successfully operated at 30,000 volts. The expertence gained 
during this two years’ run is, no doubt, of general interest. 

The total average energy supplied by the two central stations 
at Hochfelden and Glattfelden, working in parallel, is 550 kilo- 
volt-amperes, the power-factor being 0:85. The Glattfelden 
station, about 1} miles distant from Hochfelden, furnishes 
120 kilovolt-amperes at 5,000 volts to the Hochfelden station, 
where the current is transformed up to 80,000 vols and 
switched in parallel with the current generated there, The 
excitation of Ње Glattfelden alternator is regulated at Hoch- 
elden. This station consists of three turbo-alternators of the 
„Lauffen pattern, each with an output of 1,200 amperes at 
100 volts at 187 revs. per min. and 50 ~ per sec. Each gene- 
rator works on to a three-phase transformer, similar in design 
to the ones used for the Frankfort-Lauffen transmission in 
1892. The ratio of conversion is 1: 154. 

Under normal working conditions, two alternators and two 
transformers of the oil type are used. The high-pressure 
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largest of them have а 10in. diameter at base. The secondary 
Station can be switched off under full load by means of & high- 
tension switch (Fig. 1) without any appreciable arcing. : This 
switch is so reliable that a three-phase load of 8,500 в.н.р. at 
3,800 volts can be cut-out without any trouble whatever ensuing. 
In this secondary station the line pressure of 30,000 volts is 
transformed down to 230 volts. Until last year transforming 
was done by four oil transformers, of which two and two were 
connected in series on the high-tension side. A year ago these 
old transformers were replaced by three single-phase trans- 
formers (Fig. 2), each having an output of 150 kilovolt- 
amperes. They are delta-connected both on the high-tension 
and low-tension sides, and they stand in oil tanks, the 
oil being cooled by water-circulating coils.. The tempera- 
ture rise without cooling water is 63°F. The position of the 
switch in the high-tension line is also seen in Fig. 2. The 
transformers of the primary station are shortly to be replaced 
by а modern three-phase transformer of 450 kilovolt-amperes 
output, with artificial air cooling. Figs. 3 and 4 illustrate 
this transformer, which is so wound and insulated that it can 
be used on 50,000-volt circuits. 


winding of the one transformer is star-connected, aud the coils 
of each phase of the second transformer are in series with 
the coils of the first transformer. The Glattfelden transformer 
is air-cooled; its ratio of conversion is 5,000 : 80,000 volta. 
The neutral point of the low-tension windings of both of the 
generators and transformers is earthed. | 

Each of the four overhead wires has а diameter of about 
O:16in. The wires are stretched 83. above ground, and are 
about 1ft. Sin. distant one from the other. Only three wires 
are worked simultaneously, and the resistance of each wire is 
8l ohms. Five feet below these wires, and fixed to the same 
poles, are the telephone wires for use between the primary 
and secondary stations. The telephone wires are crossed about 
20 times by the overhead wires along the route, and yet tele- 
phonic communication presents no difficuly whatever. In the 
event of faulty insulation of the power circuits or telephone 
wires the telephone call-bell immediately rings, owing to the 
asymmetrical grouping of the electrostatic properties, and this 
feature is a sure method of detecting faulty insulation. Three 
lightning arresters of the Siemens horn type, situated at the 
beginning, middle and end of the line, protect it against 
atmospheric discharges. The line is struck by lightning on 
an average of 50 times per annum, but still no breakdown or 
serious damage to the machines or transformers has been 
recorded. 

In the station the line is protected by fases 3:8ft. in length. 
The 800 porcelain insulators are of various types, and the 


The following tabulated statement, made by the Oerlikon 
Company, shows the progress that has been madein the dimi- 
nution of weight and voltage drop in transformers during the 
past decade : — 


— Old type. | New type. | New type. 
Output 1 200 KVA 150 KVA 450 KVA 
Total weigägle . 1,0451b 4901b. | 8451. 
Weight of copper . 54216. 45:51. 1001. 
Weight of iron ооге............... | Ob. | feed. 555. 
Weight of oil ..................... | — 112lb. 145b. éd 
Weight of oil tank... 57810. | 1251. on 
Efficiency .......................... 97% 97:2% 97:6% 
Iron losses . 3,400 2,200 6,500 
Copper losses measured on} 
short circuit 5,000 2,000 a! 
Maximum drop of voltage...... 17% 3% 5% 


The comparatively high weight of the coreis'due to а вфап- 
dard transformer of much higher capacity.having been used. 
The low-tension side of the secondary transformers is con- 
nected in parallel with the terminals of a 600kw. generator 
(Fig. 5), driven by a direct-coupled Sulzer engine running at 
94 revs. per min. The efficiency of the generator is 95 per 
cent. The revolving field magnet with its 64 poles serves 
both as flywheel and rope pulley, and drives on to а shafting 
from which continuous-current dynamos are run for lighting 
purposes. To ensure proper working in parallel of the line 
and generator current, the voltage drop of the generator had 
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this variation of voltage by about 30 per cent. The direct- 
coupled generator running on a full inductive load has a 
variation of voltage of 40 per cent., and parallel working under 


to be calculated comparatively high, the total variation of volt- 
age of the plant between no load and full load being about 100 
per cent. With constant speed and excitation of the generator 


Fic. 2. — 30,000 : 230 VoLts TRANSFORMER. 


Loi 


B 
— 


Fic. 5.—450-KiLovoLT-AMPERE STEP-UP TRANSFORMER WITH CASE. | Fig. 4.—450-KiLovoLT-AMPERE STEP-UP TRANSFORMER WITH CASE IN 
REMOVED. | POSITION. | 


the secondary voltage in the secondary station at no load was | these conditions is possible without a hitch. The regulation 
double the pressure at full load as long as the old transformers | of voltage is simple. Only the shunt current of the exeiter 
in both stations were used. The new transformer will reduce | is adjusted, this being done by an automatic pressure 
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regulator of the Thury pattern, which is independent of all 
variations of speed and load and phase differences. It consists 
mainly of а pressure relay which сап be over or under 
compounded at will by simply providing it with a suitable 
compound winding. The regulation is so sensitive that the 
voltage of the shunt circuit of the exciter can be kept constant 
within + 2 per cent. during 10 seconds, although the three- 

current feeds about 200 asynchronous motors in the 
different shops, 60 motors being used for crane work. These 
motors are of older types, and their power-factor averages 


about 0-5. Three over excited synchronous motors are em- 


ployed to bring up this power-factor to about 0:8. 
The main features of the plant have now been described, 
and we will add a few data, sent us by the Oerlikon Company, 


- " 
5 E 
4 ame 


- “ol w «ар. 
IW Id 


— * + 


Owing to the variations of load these figures are not abso- 
lutely correct. Nevertheless, the average values given below 
in the tests 4 and 5 clearly show that at full load the effects 
of line capacity are scarcely appreciable. In the table below— 


N=speed of generator in revolutions per minute. 
i- excitation current in amperes. 
Е, = generator pressure between each phase, 
I; zcurrent from generator in amperes. 
W;-kilowatts from generator. 
сов фу = power-factor of generator. 
І, = current at beginning of line. 
I;' = current at end of line. 
Ез= secondary pressure of step-down transformers. 
Iz current of step-down transformers. 
Wz - watts of step-down transformers. 
cos фз = power-factor of step-down transformers. 


—— 


Fic. 5.—600O0Rw. GENERATOR RUNNING IN PARALLEL WITH TRANSFORMED CURRENT FROM TRANSMISSION LINE. 


with regard to the experience gained during its working. 
On changing over from 15,000 to 80,000 volts, and during 
the first stages of running, the transformers had now and 
again, and especially in very rough weather, to be worked 
in parallel, giving a pressure of 15,000 volts. The possibility 
of connecting up transformers in series or in parallel will, in 
future, probably be of vital importance for plants of very high 
tension. A number of the older insulators were replaced to 
meet the new working conditions, and, this done, transformers 
wound for 50,000 volts were installed. Before working with 
80,000 volts, tests were made to ascertain how the charging 
currents affected the current and pressure conditions of the 
plant. These phenomena are most apparent when only the 
magnetising current of the transformers and tbe charging 
current of the line are in action. 
made: (1) Two transformers of the primary station without 
the line were switched on to the machines; (2) the line 
without the transformers of the secondary station was switched 
on; and 9 the four transformers of the secondary station 
were added. | 

A number of other tests were made in the shops under 


normal working conditions both at 15,000 and 80,000 volts. 


Three distinct tests were 


The difference in the watt losses in Nos. 1 and 2 show at 
once that on raising the pressure a rapidly increasing loss 
occurs amounting to Ikw. at 20,000 volts, 4 at 80,000, 10 at 
40,000. | Р 


Table I. 
Test. N | ¢ | E, | 1, | Wi [ооф Ia Ia! Es Is W. 003 0 
(| 190 | 1o 310 25| 036| 027. " 
190|1:9|485| 40/18 053. , 
1] 190 | 28 660 | 48 $6 0665. 
191 | 50| 850 53| 54 071. jon 
190 | 70| 990, 68 70 |061|... |... 
190 |10:0|116'0| 80 92 |057|.. |... 
190 | 02| 224 115 0'54 | 013) 025 |... 
190 0.2 326! 140 09 | 011/04 |... 
190 |05 478, 200 22 | 013| 06 |... 
24| 190 | 05| 660, 265 48 |014| 08 |... 
190 | 10| 850, 331 75 | 016 09 
190 | 1:2 990) 382117 | 018| 125 ... 
190 | 2:211160 449164 | 018| 145|...|... 
190 | 09| 34.5 110| 54 | 082/02 |... 122 
3] | 190 | 15| 690 210153 | 060| 06 |... 226 
190 | 3011045" 312/326 | 057| 0.85 . 399 |... | ... 
4 `| 190 [23:7 100-0 3,200 vee 185 20 233 1,010 |315| 077 
5 | 190 |236 |1000 5.220 96 10 '242/1,100|375| 0:81 
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"The charging current of the line observed very nearly corre- 
sponds to the calculated current if the capacity C of one phase 
of the line be calculated by the formula— 


lx 10-5 : 
C= — microfarads, 
18 log nat : 


1 being the length of the line in centimetres, d the distance of 
one wire from the other in centimetres, r the radius of wire in 
centimetres. 

If 2 = 22 x 105, d = 50, r 0:2, then 


22 . ‘ 
For the pressure E, of each phase, and a charging current 
I, at 50 W per seo. : 


LE À -15 9 
L= ge ы x 10°, | 


= 40E, ° 10-5, 

The line pressure E, must be calculated from the primary 
low pressure E, of the transformers according to the ratio of 
conversion of the transformers in series 1: (2 x 154). 

Owing to the negative difference in phase between the 
charging current and pressure, a rise in voltage in the trans- 
formers occurs. Tests 8 also show a rise of voltage in the 
primary transformers due to charging currents, amounting to 
12 per cent. of the primary volts. We would, therefore, have 
to put in No. 2— 


E,=1'1 x 308 x E,, 


and then for E, = 100, E, would be 84,000 volts. 

I, was observed to be 1°25 amperes. According to the above 
formula, I, can be calculated to be 1:86 amperes. The figures 
in tests 1, 2, 3 olearly show the effect of the negative phase 
difference between the charging current and pressure on the 
field of the generators, inasmuch as for tests 2 and 8 a much 
gmaller excitation was required for the same pressure of the 
generator in both cases. The generator pressure for tests 2 
was nearly twice as high as in No. 1, excitation being the 
same in both cases. This depends mainly on the variation 
of voltage of the generators under load and on the ratio 
of the charging current to the normal load current of 
the generators, which in the case in point was very 
unfavourable. The charging current amounted to one-third 
of the normal current. No. 8 shows that the magnetising 
currents of the transformers are in opposition to the charging 
currents of the line, for although four transformers were 
switched on in the secondary station, the total generator cur- 
rent I, was smaller than in No. 2. This fact is also confirmed 
by the large difference in the power-factors of Nos. 2 and 8. 
The charging current at normal pressure being small as com- 
pared to the line current at full load, it is probable that its 
influence cannot be detected under normal working conditions. 
The line loss when transmitting 500 kilovolt-amperes at 
15,000 volts ів 87kw., at 30,000 volts 9:8kw., so that, deduct- 
ing the surplus loss of 3:6kw. due to eddy currents and 
discharges, a saving of 24kw. is achieved at 30,000 volts 
working pressure. The great difference between 375kw. and 
315kw. for W, in Nos. 4 and 5 is due to the working con- 
ditions not having been exactly the same in both cases. 

These preliminaries were intended to give an idea of what 
was to be expected. Phenomena were noticed, however, which 
called for deeper study. Asymmetry of the three phases was 
observed. No better instrument for studying these phenomena 
can be had than a symmetrically-wound asynchronous motor 
running light. The least asymmetry, which cannot be 
measured by any other instrument, is at once detected by 
the different absorption of watts in each single-phase of the 
motor. As soon as the line was connected to this motor, the 
absorption of energy in each single-phase of the motor varied 
considerably, and this variation was greater at 90,000 volts 
and greater if the line was running light. The influence of 
asymmetry of the line also appears to be greater the higher 
the drop of voltage of the generators and transformers to 
which the line is connected. It was greatest when the line, 
working at 80,000 volts, was switched on to a generator and 
two transformers in series at Hochfelden and when the 


feeders and the generator at Oerlikon were. cut out. The 
following figures were measured on a three-phase 12 н.р. 
motor of 190 volts connected to the transformer and running 
light. The pressure between two wires was 280 volts, and the 
weather was clear. | 


Phase ............ 1077 amps. ............ — 18 watts 
uo A qu IH 888 edes +505 „ 
555 1 — dune 4-627 „ 

Not!! 912 wat ts. 


On examining the three wires of the line, it was found that 
the charging current and the absorption of watts of the three 
phases was about equal. The asymmetry of the power trans- 
mission had to be sought for elsewhere, and was indeed found 
in the asymmetrical arrangement of the line wires, which 
formed the three corner points of a right-angled triangle, two 
wires being horizontal and the third wire being arranged 
vertically under one of the other two wires. On changing 
this disposition of the wires the absorption of watts per phase 
was much nearer equal, as proved by the following figures 
measured on the same motor :— | 


Phase l ............ 102 amps. ............ +417 watts. 
6% ji Р +158 „ 
99 3 6 % %% % % 0% 69% 2% 0% jy „ BHO ROLE +560 » 
Total. 915 watts. 


These figures show that the symmetry of a plant should be 
carefully checked, even if the usual standard instruments do 
not show any deviation from symmetry. 

Whilst’ making the preliminary tests, great differences in 
the results for energy losses of the line were occasionally 
observed. The tests were repeated over and over again until 
а positive relation of these losses to the conditions of weather 
was found. For these tests the steam generator at Oerlikon, 


Table II. | 
First test, February 4, 1902. Light fall of snow. "Temperature, 1°5°C. 


Pressure, Current Deflection of Total 

1,000 volte. amps. wattmeter. kw. | Remarks. 
163 168 168 23 25 25 | 77 101 102 60 ж 
20:33 203 2038,30 30 30 |141 150 149 3] mot 
241 241 241/38 39 38 |189 200 198 117] „он, 
266 266 266/41 43 43 | 223 249 949 144 тео 
286 286 286 43 47 47 | 262 287 288 167 ү sri 
801 301 501 47 495 495|291 312 310 182 "ime 
3294 324 224 495 51 505 327 351 347 204 EUN 
855 335 55:5 | 50 525 525, 345 371 368 2L6 
170 170 170| 60 60 60 56 59 59! 66 
196 196 196| 75 7 77 73 81 86! 96 | 
238 958 95:8 | 105 104 104|112 170 121 |142 | With line. 
975 273 975 | 129 130 150 | 150 162 163 190 | Wattmeter 
29:0 290 290 | 145 144 145 168 182 18:5 |2L4 | constant, 
310 31:0 210 | 165 157 157 200 202 201 | 24: | 
325 32:5 39:5 | 182 180 182 221 237 240 280 
338 338 558 194 195 196,258 257 9259 |304 
Second test, March 11, 1902. Clear sky. Temperature 5°C. after a 

preceding night frost of 4°C. . | | 

Pressure, | Current Deflection of Total 

1,000 volta. amps. wattmeter. | kw. Remarks. 
120 120 120| 18 18 18 49 56 54 50 
147 147 146! 20 20 20 77 80 80|47 
175 173 172. 95 23 241108 114 113 66 
201 201 202) 25 95 25/130 148 149/85 | Without 
933 955 233| 98 30 30 179 194 197 114 line. 
953 252 953| 30 32 32/199 218 21:5 | 126] Wattmeter 
270 270 270| 35 37 36 239 260 258 | 151| constant, 
286 286 285 40 42 42 262 283 282 : 16:5 200. 
501 301 501 | 43 45 45 | 288 31:0 308.181 
322 322 322, 47 49 49 518 345 345 | 20˙2 
34:9 349 34-9 49 50 50 | 395 373 571 | 218 
134 134 133| 30 38 38 70 78 75| 44 oi 
147 147 147| 43 45 44 84 90 90 50 me 
173 174 175| 56 .. ..|1l1 123 122| 71 P 
208 208 209 | 72 75 76 154 169 178 101 E 
233 955 233| 91 91 91/190 203 211120 8 
25:3 253 253 107 105 108 925 249 9259 146 Е 
270 270 270 116 116 115 246 267 27.5 | 158 m 
295 295 295 144 145 145 | 307 333 242 196]  .. 
50:5 305 305 | 155 154 154|159 171 177 |203|) W'ttmet'r 
323 323 324 | 174 176 176 | 179 194 200--227 | constant, 
340 340 340 200 204 206 | 198 215. 921 | 256 | 
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with the transformers at the secondary station, provided the 
current and the transformers at Hochfelden were not in circuit. 
The absorption of energy of the secondary transformers with 
and without the line was ascertained by means of wattmeters 
and ammeters. The difference’ between both energies gives 
the loss along the line due to radiation, &c. Table II. on 
page 262 is based on the observations made. The frequency 
was 50 for all tests. 
The following table of watt losses is also interesting :— 


i Loeses ia kw. 
— ишу. e == REN. моо 
Centigr. ` 25,000 50,000 
Dry clear вЕу.......................... +25deg.| 06 | 075 09 10 
Clear sky after frost . +65, 068| 105 18 , 31 
Snowfall, fine flakes, temp. below | 
NOUO E ОЧЕН eee e O — 4 „ 14 22 | 36 
Clear air, cloudy, little rain few 
hours before test .................. +7, 13 | 20 50 | 42 


The above figures show a remarkable relation between the 
charging current and the absorption of watts by the line. The 
current increases much more quickly than the pressure, so that 
the quotient of current by pressure is not constant, and, in 
fact, shows a rapid increase with rise of pressure. 

It is probable that further experience may be gained the 
longer the plant operates, and this should certainly be the 
case when the working pressure is raised to 50,000 volts, as is 


contemplated. 
5... 


„ EXPERIMENTS ON SYNCHRONOUS CONVERTERS. 
À Paper read by Dr. W. M. Thornton before the Newoastle 

Section of the Institution of Electrical Engineers on Monday 

described some experiments made with two small continuous- 


— ee — ——— — —g— 


Table 1. (Fig. 1). 


Field of first converter varied. Motor field constant. Loss in motor 
field, 330 watts. Motor output kept constant as nearly as possible. 


aia сее Motor input, output. Еве. 
enoy 

Volta) A. | F.C. |Speed.| F.C. V. | A. | W. Cos e У. | А. | * 
700| 285 155 1,000 | 37 | 455|323 | 1,125 0:85 |720 82 246 
710 275| 162 1000 | 37 | 4651300 | 1,250,090 |724 83 2535 
720 23| 170, 990| 37 | 470 |282 | 1225 0-93 |724 85 258 
110 250| 185 980 57 480 253 | 11741057 |724 82 260 
750 240| 198| 950 |37 | 4821241 1,165 0995 720, 81 261 
752, 235| 210| 930 | 57 | 485 240 | 17134 097 |706 82 961 
745 240| 212| 900 | 57 478 2525 11501095 |700 80 256 
760 230| 234| 920 |37 481,259 | 1100/089 |690 80 247 
760; 225| 255| 930 57 480|293 | 1074076 |670| 78 25-5 


Table II. (Fig. 2). 
Field of first converter constant. Motor field varied. Loes in first con- 
verter field, 116 watts. With the same input as in Table I., the output 
and efficiency are lees, 


750 | 261 2 | 980 | 27 |482]258 1,210 07 |720| 74 226 
74-0| 258! 2 | 990 | 329| 48:5 124-5 | 1,180,099 |716| 74 252 
74-1 254] 2 1.100 | 2-98 | 48:5 |24-0 1,150 0.9 |706 75. 256 
742| 252 2 |1010 | 27 | 480/235 | L129|10 |697 71 229 
750 250| 2 |1,030 | 25 | 480 [2577 | 1,104 | 0:97 |682| 70| 255 
751 | 24| 2 |1040 | 23 | 478 |245 | 1,079|0°92 |670| 70 225 
75.1 244| 2 1060 | 217) 47. |255 | 1069 089 55.8 89 219 
765 | 242| 2 1.070.205 470 | 27-0 | 1,060 | 085 |640| 67, 210 
: 758 | 241| 2 1,080 | 198 469 278 | 1,044 | 0:806, 630| 66 20-5 
758 24.1 2 |1,090 1.85 46-21294 | 1,034 | 077 |620| 63| 192 
758|241| 2 |1,090 | 175| 46013071 | 1024 | 0:74 |608| 61| 184 
758 242; 2 |1100 | 167| 455 311 | 1019 072 |598| 60| 178 


Table III. (Fig. 3). 
Field of first converter constant. Motor field varied. Current from 
motor kept contant. 


т14: 276| 2 | 940 56 |462|280 | 1,255 1096 690 91| 26:4 
71.4] 270| 2 | 950! 32 | 464 270 | 152341098 (69:0, 91 274 
750| 260] 2 | 990 | 266) 468] 256 | L189|0993/672, 01 280 
132| 258| 2 1,000 | 228| 460262 | 1160 097 647 91' 27-6 
740| 258| 2 |1050 20 452|279 | 1,129 | 0903 615 91 264 
740| 256| 2 1,040 18 448 300 | 1109 10:824594) 9-1 | 258 
740) 259) 2 |1060 | 165 458 |521 | 1,088 0.775 570, 91| 24-9 


current dynamos used as converters. Both were two-pole, 
ring-wound machines. The first, by Messrs. Soott and 
Mountain, was for an output of 9kw.; the other, by Messrs. 
Holmes, was а ökw. machine. In order to avoid disturb- 
ances due to irregular driving, the first machine was driven 


A. 
26°5 
10 | 88 ?€-0 
32 
0-96 | . 31 25:5 
1. 
. 0 · © 29 3 25:0 
5 
8 i». 
* Ё 
0-85 [x 97 N у4-5 
26 
0:8 25 21:0 
94 
075; 23 98 5 
14 1:6 1'8 2-0 9:9 24 26 
Exciting Current. Scott and Mountain. 
Fic. 1. 


e 
Ф 
per cent 


Power Factor. 
e 
85 

Е 
S 


© 
% 
m 
© 
е 


0775 


O7 | 17:5 


9-5 
Exciting Current. Holmes, 
Fia. 2. 


15 3*0 2:6 80 3°5 


Exciting Current. Holmes. 


Fra. д. 


from a battery of accumulators throughout the experiments. 
Both machines were excited directly from the accumula- 
tors. The two machines were connected on the alternating- 
current side by cables of negligible resistance in such a 
way that they could be used either as single or three-phase 
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(N.E. =normally-excited ; U.E. = under-excited). 
PLATE I.—OsciLLATIONS SUPERPOSED ON MAGNETIC FIELDS OF CONVERTERS BY ARMATURE REACTION. 


A A E 


(Х.Е. =normally-excited ; С.Е. = under. excited). 
PLATE JI.—CHANGE ОЕ WAVE-FORM AND PHASE WITH EXCITATION AND LOAD IN SYNCHRONOUS CONVERTERS. 
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converters. The continuous current furnished by the second 
machine was absorbed by means of a liquid resistance. 
Ammeters and voltmeters were arranged to read the currents 
and voltages on both continuous and alternating-current sides 
of both machines as well as the currents in their shunts. A 
Siemens and Halske wattmeter was used to read the power in 
the alternating-current circuit. A double oscillograph was 
used to give the curves of current and voltage shown on 
Plate II. The two machines were started without load, and 


0 1,000 
Watts Output. 
Fic. 4, —SriNGLE-PHASE CONVERTERS. 


8,00) 


the load thrown on gradually. If the load was thrown on 
guddenly, the second converter started surging and was liable 
to fall out of step, | 

In the first tet of experiments the fields were varied, that 
of the first converter being first kept constant, while the 
field of the second was varied; and, afterwards, the second 
was kept at constant excitation, the field of the first being 
varied. The results are given in Tables I., II. and III., in 


Total Efficiency, 


Watts Ou!put. 
Fic. 5b,— THREE-PHA8B CONVERTERS, 


which the figures in the column F.C. are the field currents, 
and Figs. 1, 2 and 8. In these experiments, which were made 
with single-phase current, 16 will be noted that the efficiency 


of the combination is highest when the power-factor is highest, 


which is, indeed, what might be expected. The variation of 
efficiency is found to be nearly proportional to the square to 
the current on the alternate-current side, showing that the 
variation of the copper losses is the cause of the loss of 
efficiency. 
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Table IV. (Fig. 4). 


Single- phase converters. Variation of load with excitation constant, 
d з : Firat machine 2 amperes ; second, 1°93. (Second, under- 
excited. 


| Second con- | Armature 


Second converter 
| verter output. | efficiencies . 


input. 
| 
W. coe Ve | Ae: W. let end o Te 


V 
0°68'53°0 [154 710 620 5077 
985520 22.7 1.180 58.7 598 
150 43:6 63:0 |2,640| 0-96 55 0 22:2. 1,780 69 ·5 67.5 
4,400 40-0 74 0 2,948 0-99 50-0 |390 1.950670 |660 
9 (£0:0|71:0 5,680 45:0 84:5 3,768 0-99 56-0 44-0 2,474 66·5 65.7 
69:2 40:0 2,768 42-0 482 |1,864| 0-92 54-0 [225 l, 215674 650 
TTO 81,0 6,240 41-2 [96-0 3,944. 1-0 62 0 500 2,600652 660 


First converter 


чч 8 
Ё t input. 
os : 

2 8 N 


2.250 46 4 44-2 [1,400 
2890464 510 1,976 


Field currents: First machine, 2 amperes; second, 2772. 
normal.) 


18 |750 360 [2,620466 400 f. 20 1:0 

74:0 490 [5,620 450 57-0 2.620 10 
13 80:5 61-0 4, 900 49-6 70-0 3,64 1-0 
14 725 100 [7,250,560 120 4, 848 1-0 |520 


(Second, 


1.275 70 · 0 695 43.7 
1.925712 |755 | 49-0 
2,550707 75/6 |490 
2.88060 0 664. | 58:0 


Field currents: First machine, 2 amperes; second, 329. (Second, 
over-excited.) 


15 [710 |400 2.840 46 0 |44-0 2.000 1:0 6877 18-75 l. 275 70. 2 l63"75| 29:5 

75:0 49:0 3,660:47-0 56:0 2686 1:0 70˙5 |25"7 1,820717 690 | 450 
16 |78'0 72:0 5,616465 [84-0 5,856 0.00 79.0 565 2,560,685 66-5 | 425 
17 750 80:0 6,00043:2 95:0 4,008 0:98 650 58:5 2,500 68 0 61-5 | 595 


Field currents : First machine, 1:6 amperes ; second, 2/7. (Firat, under- 
excited.) 


885 67.0 2 


500 40 0 2.240 44 0 15-0 1, 500 0°7656'1 157 
18 600 44-0 2200 52 0 500 1,500 094505 171 


Field currents: First machine, 51 amperes ; second, 27. (First, over - 
excited.) 


300 
865 |68'2 |576 560 


19 68:5 |55°0 2,260 420 47-0 1, 480 0°75/56°6 |15°5 | 875/65:5, 5977 | 32:6 
16:0 45:5 8, 400 60 57 0 2, 400 0 92161-0 [27:5 1,6756095 | 700 | 42:8 

20 |71:0 (57:5 4,080|40:5 |700 2, 860 1:0 522. 38:5 2, 010700 680 |445 
0 3,880 10 |550 50˙0 2, 750700 71:0 [460 


21 770 [72:0 |5,540,45*0 88 


Table V. (Fia. 5). 


Three-phase converters. Field currents: First converter, 1'9 amperes ; 
second, 5°62. (Second, over-excited.) 


input. input. verter output. | efficiencies 4. 


Ve. A.. W. V.. | Aw 'W/2.|Cos9] Ve. 4. W. let e 

— — — — | =— | — — — — — — 

23 75˙0 0 |2,700'44°0 250. 896 0:88/76-0/19:8 11,500,665 8377 |480 
79:0 |440 5,470 45°2 53:0 1,176| 0779780270 2,10041:8 89:5 54:0 

85:0 54:5 4, 680 50°0 [39:0 1,648 0°85|84-0 34°75 2,920/71: 88:5 578 

1:5 69:0 5,620 46·0 |53°0 2,028, 0°85|770 47:5 |5,660/72:2 90:5 60:5 


26 '770 825 6,550 406 66°0 2,300 0:86/71:0 58:5 4,160/72:5 90-0 615 


2nd cTtl. 


as 
со 


Field currents: First converter, 1'9 amperes; second, 2:4. (Second, 


slightly under.) 


O 1, 4800880 600 

0 1, 850080˙7 670 
i 2,480,851 1720 
b 


2,910,817 175:7 


70-0 67-0 4,20 37.5 52:5 11,920 | 
4,05085°0 79:0 | 


29 78:0 81 0 6,320 65·0 (65:0 2,640 | 


096 


Field Currents : First converter, 1'9 amperes; second, 1°95. (Second, 
under-excited. ) 


5 21.3 [1.550980 |520 |47 


30 68 0 39-0 2.650375 [330 |1,300| 10 (655 21-5 471 
51 65:5 52:6 [3,440:36-5 (43-0 1,600, 09658-0 54-0 1,972950 615 |542 
69-0 665 4,580 361 [54-5 2.080 10 61-0 470 $70,907 690 |600 
640 810 '5,175133-0 670 2.200 1-0 520595 [5090850700 |576 


52 


— — 


In Tables IV. and V., with the corresponding curves, are 
given the results of similar experiments, in which the fields of 
both machines were varied. Table IV. relates to experiments 
with single- phase currents, while Table V. is for three-phase 
currents. The drooping of the effioiency- curve above 2, 500 
watts output is very marked in the case of single-phase 


currents, and the effect of under or over- excitation is seen to be 


more marked than in the case of three - phase currente. The 


F 
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phase relation between the current and voltage is well seen in 
the oscillograph curves of Plate II. 

Discrepancies between the observed and calculated losses in 
the converters led to an interesting investigation of the dis- 
turbing effect of the armature reaction on the field in the 
magnet frame. The second machine being compound-wound, 
its Series winding was employed as an exploring coil to show 
the variations in the magnetic flux. From the 58 turns of this 
series winding, а reading of 1 volt was obtained on a hot-wire 
voltmeter, and on connecting it to the oscillograph the curves 
given in Plate I. were obtained. Table VI. gives the con- 
ditions under which the different curves were obtained. 
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Fic, 6.—OscirLATIONS OF MAGNETIC FIELDS IN SEPARATELY EXCITED 
CoNTINUOUS-CURRENT Motors, RUNNING LIGHT. 


It is interesting to note that a similar ripple has been 
obtained, even with continuous-current motors driven from 
accumulators, as shown in Fig. 6. 


The discussion on the Paper was opened by 

Mr. J. H. HOLMES who pointed out that this was a continuation of Dr. 
Thornton's previous Paper - it was the study of dynamo machines from a 
new poiut of view—viz., the actual observation of the magnetic flux. It 
had been recognised that if an armature was out of balance or contained 
& faulty coil, changes went on in the field magnets, and Dr. Thornton’s 
Paper gave an exact idea of what happened. The speaker had frequently 
observed a rise of voltage in the field coils of multipolar machines when an 
armature was out of balance. 

Mr. RALPH referred to a curious effect noticed on a single-phase copper 
type alternator which was driven by а single-acting engine ; tbe armature 
was of the disc type and was excited at 80 volte. On open circuit a volt- 
meter put across the field gave a reading of 80 volts, but directly current 
was on the armature the voltmeter reading was increased by 50 per cent. 
This experiment he had repeated several times and with the same result, 
but he could give no explanation of it. 

The meeting then adjourned to the engine room, where Dr. Thornton 
repeated his oscillograph experiments, showing the variation of amplitude 
and form of the current-wave with varying excitation. Phase swinging 
was also shown, and many of the curves of Plates 1 and 2 reproduced. 
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ELECTRICITY WORKS ACCOUNTS. 


. Reading Electric Supply Co. 

A steady improvement has been maintained in the working 
of this undertaking since 1898. As a result, the cost figures 
of last year are excellent, being considerably under what they 
might reasonably have been expected to stand at, taking into 
consideration the size of the concern and the nature of the load 
upon the station. The works and total costs are quite 0:64. 
and the total revenue nearly 1d. per unit under the average in 
1900 of similar conditioned company undertakings. 

The motor load is being fostered well, and is having an 
appreciable influence in improving the low-load factor. 

A good idea of the p made may be gathered from the 
small table below. Considering the moderate revenue obtained, 
the working profit at 5°24 per cent. of the mean capital is a 
very creditable result, especially when it is remembered that 
during its life this station has changed from alternating to 
continuous current. An intolerably heavy capital load might 
easily have been incurred in such а change. Unfortunately, 
the financial management does notappear to equal in soundness 
the engineering administration, or something more than 
0:81 per cent. of the mean capital would have been put aside 
for depreciation out of the working profit. At April last the 
total lamp connections, actual and applied for, amounted to 
the equivalent of 54,268. This total includes the equivalent 
of 628 n.». in motors :— 


— 


iv. Total Total 
No. of No. of Output аны мокар) Load-| rev. | costs A 
Year. | con- ae i = ЕД deg, factor. per | per 14 
sumert con- (K w.) (Kw.) Uu OW unit | unit PY 
| | А ж sold. | sold. | /9 
1894. 38 F 
1895. 85 375 126 ' 386| .. | .. | nil 
1896.. 154 575 | 176 | 533 6243. 524. | nil 
1897..| 201 375 208 | 679 |620d. 5'41d.| nil 
1898.. 944 375 304 . 602 617d. 3:944. nil 
1899. 346 25, 775 412 642 6.49. 274d. 3% 
1900. 420 31.605 338,250 975 445 | 868 5314. 2668. | 47 
1901. 502 |42,764 464,580 1,175 601 | 8:85 481d. 2224. 57 


Windsor Electrical Installation Co. (Ltd.). 


Associated with and probably chiefly as a result of a greatly 
diminished load-factor, there was some falling off last year 
from the 1900 results of this concern. The total revenue 
obtained is somewhat high, and, thanks also to a moderate 
capital expenditure, the working profit shows up very well. 
Here, again, the allocation for depreciation was ridiculously 
small, especially in relation to the rate of ordinary dividend. 
On the whole, the costs are satisfactory in relation to the size 
and character of the load, making due correction, of courae, 
for the public lighting costs of attendance and renewals. 

Perhaps, a8 some inducement to set off against the high 
price charged for supply, the company are adopting the policy 
of carrying out installing work at a reasonably low price.” 
This explains the fact that the profits from this department 
were only £401 last year, as against £987 in 1900. 


REMARKS TO TABLES. 


READING.—a According to consumption. b According to size of installation. 
c Lands £762. d Machinery £28,579, accumulators £3,696, transformers, motors, &c., 
£2,167, meters £3,035, instruments £2,770. е Over-expended. f Lands £780. 
g Machinery £33,043, accumulators £3,596, transformers, motors, &c., £2,175, 
meters £3 622, instruments £2,845. R Including £115 compensation for delay in 
delivering plant. i Salaries of engineers, &c., 2163. ј Of buildings £l, plant £50, 
accumulators £174. k Of mains £21, on consumers’ premises £13, at buting 
stations £3. Г Directors £394 (proportion for three years). т Auditing £63, law £5, 
fusurances £30. n Writteu off preliminary e ses. о Salaries £133. р Of 
buildings £11, plant £169, accumulators £135. Of mains £68, on consumers’ 

remises £20, at distributing stations £4. r Directors £79. „ Auditing £62, 
nsurance £50. 

WINDSOR. —a 10 10-ampere arcs and 34 5-ampere arcs; the glow lamps are of 
16 c.p. b After adding £2,247 from premiums on share issues, there is also a 
reserve fund the dividend equalisation account "— with a credit balance of £2,000. 
c Over-expended. d Lands £1,932. е Machinery £16976, accumulators £2,309, 
meters £2,591, instruments €270. F After deducting £134 received for steam sold. 

Of buildings £131. engines and boilers £100, dynamos and accumulators £12, 
instruments £9. h Directors £350. i Law £24, insurance £92, auditing £22. j For 
the 10-ampere arcs; for the 5-ampere arcs £16 and for the public glow lamps in 
Windsor £3. 78. 6d. and in Eton £3. 198. 6d. each per annum. k 10 10-ampere, 
30 5-ampere arcs. I Machinery £19,668, accumulators £2,344, meters £2,964, elec- 
trical instruments £291, tools £353. т After adding £937 profit on installation 
work. п Buildings £115, engines and boilers £92, dynamos and accumulators £123, 
instruments £9. о Auditing £29, insurance £85. p After adding £401 profits on 
installation work. 
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READING. WINDSOR. 
lI: Worked 922222222. Reading Electric Supply Со, Windsor Electrical Installation Co. (Ltd.). 
— — а (10009, (districts. ||| November, 1896. 


Date of Commencement of Supply ' 
of Supply sessa se sas sen sas san amm amn mm ma oms aen oes | Соп.-сигт. in central area, alt.-curr. in outlying ||| Continuous-current, 3-wire. 
A. T. Cooper. А. E. Farrow. 


YEAR ENDED DEC. 21, 1900. | DEC. 21,1901. || DEC. 31,1900. | рес. 31, 1901. 
QUANTITIES— 
Units generated. md — — — 575,054 
о SOLD (TOTAL) emm an am m = 338,256 464,580 336,523 366,534 
п Sold to consumer se am am am ams am ams um amo amn amn 338,256 464,580 214,338 245,694 
w Bold for public lighting, 40. nil nil 122,185 120,840 
» 8014 for traction........ мА. — sen cas pas eas ons nil nil nil nil 
"u used on Zn — — 6,500 6,500 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY .... 124 138 167 177 
Actual 2 supply demanded ms. 22 445 kilowatts 601 kilowatts | 512 kilowatts 398 kilowatts 
Load —— —— rd n Se ewe ^e 6363 — „ „„ j 9 12:3% . y 4 
Number vt public lamps „es sessa am am ums amn ams amn omn ams ms oee 44 arc, 500 glowa 0 are, & 300 (8 c.p.) glow 
Number of consumers ....... sss sas sas sas men mos nan man mms man om 318 560 
Connections to mains in 8-c.p. lamps at end of year 18,155 22,689 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 665 665 
| Per kilowatt Per kil 
OAPITAL— Total capacity. | Toa capacity. 
Loan (inclu Debenture charges) se se = = == == — E Me кє je — 
RECEIVED m ccc ˙————— |, ТОМИ" | 98,800 1 50,000 1752 50,000 752 
90,130 98,800 1 50,000 70:2 50,000 15:2 
Loan (including Debenture charges) — — — == == =- e£ = 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) .... nil | — — 
Share — ea =т= e M — — X — — — — — — | “7; "E 
Loan (including Debentures) 22 — — è = 
REPAID (TOTAL) —— ot oes — — — — — —— ee ee — — = — БГ" 
RESERVE OR SINKING FUND... 22222222 b 
Lands and buildings а 8,2744 124 15:0 
D 22,435 * 33˙7 38˙5 
Mains meme — == o m — — — — — — — — — — — — — — 21.677 526 556 
Miscellaneous мааннге —'. Dess ЕЈ 1,285 1'95 1:98 
| Per unit of | Per unit of Per unit of 
Total. total units Total. total units Total, | total units total units 
: REVENUE— ЭЛЛЕН а Жы — ыиы NER... ы B c 
TOTAL. .... ms san ———— E17.479 5:306d. £9,314 4'813d. £7,402 5:280d. 5°510d. 
Revenue from supply nee 2222222222 7,053 5'004а. 8,946 4:6234, 5,502 | 5:925, 41454. 
- meters, 0, ` seo oe omo om ame am am om am am ow om 242 0:172d. 263 0°1364. 185 0:132d. 0:1664d. 
" public lighting —— — — — — —— nil — nil — 1,674 | 1`1944. 1`1554 
е suppl for рее san aas omn omn ozs amn ons oo emo nil — nil -- — — 
— 184^ | 0'131d. 105 0:0544, 41 0:0294d. 0:064d 
EXPENDITURE OUT JT OF REVENUE— | | 
TOTAL COSTS............. -———— mae man eam —— — — — — £3,751 2:663d. £4,297 2°220d. £4,297 3'064d. 3 080d. 
TOTAL WORKS COSTS ................... ee ee a a mee 2,352 1°669d. 2,873 14844. 3,045 21714. 2:208d. 
1 0:916 16444. 2,781 14374. 2,620 1:8704. 1:8904. 
Fuel (including cartage &.) ---. —-—-.—-—-—] 1,400 | 09954. 1,724 0:891d. 1,6927 129074. 1:239d, 
Oil, waste, water, store „ 84 0:060d. 112 00584. 252 01804. 0°144d, 
Wages at station enian Moni pinum 606: | Q0'430d. 6507 05254. 554 0:2584. 0:281d. 
Repairs and maintenance at station ————— — 225; | 01604. 515» 01634. 3439 | 02454. 0:225d, 
13 4 КА 1 3 0:026d. 92 | 00484. 29 | 00924. 0: 120d. 
. к) бош. 92« 000484. 129 | 00924. 01204 
Public Rapa MEA N E МЭР — * 296 0°2114. 0* 199d. 
Le — асаа Sam ato vb prid = — T = 296 | 02114. 0:199d. 
MANAGEMENT AND PROPERTY CHARGES — Ó 1,399 0:993d. 1,424 0°736d. 1252 | 08934. 0:872d. 
Net rents. * *-- » qe os —n — е em — Ge — UAR Ge uà — —— кшш — — ee 184 013814. 116 0:060а. I2 | 20094, рен 
Rates and fate sasam sas s sas am sas san amn am ome uan aan omn omn эе» ње 235 0'167d 408 | 02114. 232 | 0°166d. O Ad. 
Management dd 980 0:696d 900 O 465. 1,008 0 7194. 0*625d. 
1 noe sos sas san nan san san sem san san mam man man mam a man oen me 746! | 0°5294. 661r 078414, 750^ | 05358. 04714. 
Law charges &c. — —À — — —— —— чш чсы кш миз ши — 0`0584. 1587 | 0:098d 0:080d. 
: n to mean to mean % to mean 
FINANCIAL RESULTS— Total — |oap.expinded b ep aden Total. ibn dee] Tele. — cáp.exp'nded 
WORKING PROFIT FOR TRR 22 6 00108 44665 5247; £4042") 804% £4,113” 12875 
Sum carried to Depreciation Maud a oo minds cies ei 500 0:599 77 03147 | | 750 1:492 500 0:885% 
Sum carried to Reserve Fund. 96^ 0:115% 0'136% | | | y bio 
Net interest on loans (incl. Debenture игй) u ee +10 0:012% 0:014% | 20 0:40% 112 0:198% 
Net profit for the year. 5,142 57167; 4:81% 5,272 6'517 os 92985 
BALANCE FROM LAST ACCOUNT ........—.. en 203 0:0244. 01657; 691 1:37% 413 0773275 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 3,948 4'005d. 4977; 3,963 71:887; 3,914 6:93% 
ORDINARY DIVIDEND A5 4% — i — ]| 8 = 8% = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ——. 50:2% 4617. 5817 56077 
Expenditure per mean kilowatt capacity ........— » £4. 53, 10d. £4. Os. Od. £6. 138. Ad. £7. 1s. 7d. 
REVENUE PER MEAN KILOWATT CAPACITY ......... £8. 10s. 10d. £8. 13s. 2d £11. 9s. 7d. £12. 13s. 2d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN...... 5s. 3d. 58. Od. 98. 3d. 88. 3d. 
Price charged for lighting, per uni. 6d. to 3d. a 6d. to 3d. a 64d. бза. 
Price charged for power, per unit mse ss. = —————— 3d. to 14d.^ 3d. to 14d.” 4d. Id. : 
Price charged for Public lighting C — — £22 per are per апр. j| £22 per arc per ann.? i 
Receipts per unit for private supply ß 500d, 4:624. 6˙17d. 7 618d. wp pon 
" „ public lighting ш -- 2 e | 2.71. Di gitiz d by 39 OQ IC 
" " — ITTII MP 000 ut? аш а — = qu Е ; "EX CO 


968 


THE ELECTRICIAN, DECEMBER 5, 1902. 


The Electrician. 


The Oldest Blectrical Journal (established м a weekly Journal, 1881—1878). 
Pablished every Friday, Price Sixpence; Post Free, Sirpenoe-Maltpemny. 
Editorial, Publishing and Printing Offices, 

1 2&3, SALISBURY COURT FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: Exzornician NEWSPAPER LONDON. 


АЙ Letters relating to Subscriptions, Advertisements, and other business 
matters to be vessed Aer, TRI ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and P.O. to be crossed ‘Coutts & Co," 

All Editorial communications to be addressed to Tur EDITOR. Letters for 
insertion in the "THE ELECTRICIAN," or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications. 

"THE ELECTRICIAN” £s published every Friday morning. The Journal 
із on sale at the r bookstalls on Friday morning, and cam be 
obtained of all New. 3; or direct from the Offices as above, 

Subscription Rates.—The Rates for Subscriptions to THE ELECTRICIAN " 
are as under : YEAR. HALF-YEAR. QUARTER.) Post бее, 

United Kingdom 266.04. .. 12 6d. - 18. od. ip bs 
in е 
charge includes all Supplementa.) 


coe 88, Od. 
(This 
New Volumes of “Tuer ELECTRICIAN ” commence ін April and October. 


' THE ELECTRICIAN " offers exceptional advantages to Advertisers, Tt has 
Electrical paper, and 
guaranteed, 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADEADVERTISEMENTS intended for the current issue must reach the Office 

not laterthan First Poston Thursday. Renewals of expiring advertisement 
orders and alterations io standing advertisements must be in Publisher's 
hands by Wednesday. Wra Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 

‚ acceple® up to 6 P.M. on Thursday. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIX. of “Тнв ErmorRicn m." (1,052 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18s. 6d. Also ready, Caset 
for binding. Price 2s., post free, 2s. 5d. 

A complete set of Tas Exxorrician” (1878-1902) can now be supplied 
These seta are very scarce, and early application should be made. 


ELECTRICAL BOOKS AND PUBLICATIONS, 

Alt Books, Newspapers, amd other publications cas be ordered direct of 
% THE ELECTRICIAN” Printing and Publishing Co. (Lid.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at present conststs of 
"THE ELECTRICIAN" ELECTRICAL TRADES’ DIRECTORY AND HAND. 
BOOK. Subscription price 7s. 6d., postage extra, before 81st December in any 

ear for next edition. Published about 81rt January. Price 12s. 6d. ; 

L. 188 *d.; British Colonies and abroad 14s. 6d. ; United States 15s. 


on applivation. 
HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY, 
By Dr. J. A: FLEMING. Vol. I., 12s. 6d., abroad 18s. Vol. ЈГ. in preparation. 
TERNATE CURRENT TRANSFO 


THE AL RMER IN THEORY AND PRACTICE. 
Dr. J. A. Еівміне. Vol. I.—THE INDUCTION OF ELECTRIC 
© Nxw EDITION. UTILISATION OF 


RRENTS. 12s 6d, Vol. IL-—THE 
INDUCED CURRENTS, 12s. 6d. 


THE ELECTRIC ARC. By Mrs. AYRTON 12s. 6d. 
CAL TESTING FOR TELEGRAPH ENGINEERS. By J. ELTON Youne, 
M.I.E.E. 10s. 1 ров free; abroad 118. 
STUDENTS GUIDE SUBMARINE CABLE TESTING. By Н.К. C. Fisum 
and J. С. H. Darsr. бв. not, b бв. 3d., abroad ба. 6d. 
"THE ELECTRICIAN" WIREMAN'S POCKET-BOOK. Edited by F. C 
БЕШЕ BATTERIES ; Their Theory, Construction and Use. By W. R. COOPER. 


BIBLIOGRAPHY OP X-RAY LITERATURE D » Edited by 
C. E. 8, PurLLIPS. With an introduction on the history of Crookes Tube an 
cal on the subject. 5s, 
CTS. Ву W. C. Fisuer. бв. 
C 1 free 


ARTER. 128, ôd., post i 
AND REPAIRING. H.D.WriLxrIwsOm. 12s. 6d. 
(Elemen and 


OTES AND cst BR 
1 J. е, In two ary tes. dec жуг on application. 
Vol. II., 12s. 6d. Vol. III. in 4 ation. үка пети 
WAY, B.A. 4a ба кышы fu) moved en isu: ш post £e "à 
„B. өө moun on . free. 
ELEOTRI AND 0 LIGHTING. By Prof. J. re FLEMING. 66. 
MAGNETIO INDUCTION IN IRON AND OTHER METALS. By J. A. Ewine, 
M.A. New Edition. 108. 6d. 


ELECTRO- Y. 2s. 
PRACTICAL NOTES FOR CAL STUDENTS. By A. Ш. KENTELLY and 
Н. D. WWII OI. бв. 6d. 


TURES AND OOMMUTATORS (Theory and Practice). Ву 


THE INCANDESCENT LAMP AND ITS MANUFACTURE. 
B а. 8. RAM, 
POCKET BOOK OP GAL F. Gf. 


INEERIN : 
" and H. M. Кплоов. New Edition. Price 78. 6d. net, post free 7s. 


DIGEST OP THE LAW OP ELEOTRIO G, ELEOTRIO TRACTION 
TELEG TELEPHONES, d., 1902. By A. C. CuxTIS-HA : 

САЛ ШАПТЫ PORTED IY As. A erre germane i М 

MANUFACTURE ОР ELEOTRIO LIGHT CARBONS. A Preotioal Gui 


Establishment of a Car EAD E 1s. 6d. 
STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. Bdited by W. 


FULL CATALOGUE POST FREE ON APPLICATION, 


SECONDARY BATTERIES: THEIR MANUFACTURE AND USE.—By Е. J. 


deal 

and fully with the Chemistry, Design, 
of Becondary Batteries or Accumu- 
lators. READY IN А FEW Days. 

HANDBOOK OP PRACTICAL TELEPHONY.—By Олив Smaram and Р. О. 
RAPHAEL, In preparation, 


THE PARLIAMENTARY SESSION OF 1903. 


Notice for Private Bills and Provisional Orders which are 
to be brought before Parliament during the coming session 
having to be given before the first day of December, we 
are now able to give our readers an idea of the scope of the 
various new electrical undertakings which have been pro- 
jected. So far as electric lighting is concerned, there has 
been, as might reasonably be expected, a decrease in the 
number of applications for Provisional Orders. Large and 
even moderately-sized towns have already been provided 
with electricity works, and several of the smaller ones are 
being looked after “in bulk" by the power companies ; and 
there remain, therefore, comparatively few towns which 
have not yet made provision for electricity supply. Some of 
these propose to erect their own electricity works, others to 
buy their electrical energy wholesale from power companies, 
and in some cases the power companies themselves, or 
neighbouring towns with large electricity works of their 
own, are applying for Provisional Orders in these smaller 
towns. The number of Private Bills, as distinguished 
from Provisional Orders, has increased, however, and there is 
а growing number of the clauses relating to electrical matters 
in municipal ** omnibus" Bills. We have repeatedly warned 
those whose interests may be affected by the action of local 
authorities owning electricity works, that they should watch 
these ** omnibus " Bills which are brought before Parliament, 
and in many cases again this year a careful perusal of the 
clauses of these measures will be both useful and instructive. 
Under the powers conferred by ап ordinary Provisional 
Order, local authorities are not entitled to supply or let on- 
hire motors, fittings, &c., but it is evident that this business 
may be profitably combined with eleotricity supply, especially 
in small towns where there may not be large firms of con- 
tractors ready to undertake this class of work. Powers for 
this have been obtained by several local authorities, and 
this year again there are some clauses to this effect in 
the Bills, while some promoters add a protective clause 
exempting motors from distress. Wiring rules is another 
question which is suggested by some of these Bills, and 
* preferential ” charging another. Unless endowed with 
special powers, electricity undertakers cannot enforce wiring 
rules and regulations of a detailed nature, although nearly 
all of them issue such rules and are not content with the 
restrictions imposed by the fire insurance offices. Clauses 
empowering the enforcement of such rules and bye-laws have, 
however, been frequently obtained in special Acts, and the 
practice is spreading. Some local authorities go further than 
this, and seek authority to do house-wiring themselves. 
Under the Electric Lighting Acts preferential charging is not 
allowed, the maximum demand system being probably the 
nearest approach to it that is legal. Discounts, however, are 
common, and they do not always follow such a precise system 
as to free them from the suspicion of being preferential.“ 
Some Bills, we notice, are seeking powers to legalise such 
discounts, and this is a move that will be watched with 
interest. 
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Another important matter which has been Attracting the 
attention of local authorities recently is the repayment of 
capital, which has to be commenced during the period of con- 
struction, before the works can be earning an income ; and 
akin to this is the payment by company electricity under- 
takers of interest during this period. Under the existing 
Parliamentary Standing Orders, undertakings such as rail. 
ways and certain tramroads may pay interest out of capital 
during the construction period, but this permission has not 
been extended to electric power concerns. A similar authority 
is being sought, however, in the Cleveland and Durbam 
County Electric Power Co.'s Bill this session and also in the 
Fife Power Bill, this being done in both cases at the instance 
of Мг. Н. Granam Наваз, who is consulting engineer to the 
two schemes. Among other new Power Bills is an interesting 
water-power scheme covering an extensive area in the North 
of Ireland, particulars of which we publish in the summary of 
ihe Parliamentary notices included in this issue. 

In electric traction the London underground railway 
schemes may be first examined. They are naturally 
fewer than last session, and are chiefly marked by a desire to 
extend considerably the lines comprised under the Yerkes 
group. In the first instance, this group is endeavouring to 
obtain complete control over the Hammersmith-City route, 
which is still practically unoccupied, owing to the Morgan- 
White combination having fallen through last October. What 
what was originally the Brompton-Piocadilly Circus Railway 
is now to be transformed into the Great Northern, Piccadilly 
and Brompton Railway, by an amalgamation with the Great 
Northern and Strand Railway Company from Finsbury Park 
to the Strand, which was taken over by the District Railway 
financiers last yoar. This line is to be extended to Hammer- 
smith and Shepherds Bush on the one side and to Blackfriars and 
the Mansion House on the other. Not satisfied with this means 
of communication between Hammersmith and the City, in addi- 
tion to that furnished by the District line, the deep level Dis- 
trict Railway, which has lain dormant for several years, is to be 
resuscitated, and under the new scheme it will be run from Ham- 
mersmith vid Earl's Court and the City all the way to White- 
chapel. In addition to this the same group proposes to construct 
a branch line from Clapham Junction, and terminating at 
Marble Arch. Another line closely connected with the Under- 
ground Electric Railways Co. of London is a continuation 
of the Hampstead—Edgware surface railway to Watford. When 
it is added that the Metropolitan District Railway Co. pro- 
poses working arrangements with the London United Tram- 
ways Co. just as the Morgan group of lines proposed to do 
this session, it will be seen that the complete network of lines 
controlled by the Yerkes group of companies will be an enor- 
mous one if these new Bills are passed. There are some rival 
schemes, however, first of which must be mentioned that of 
the Central London Railway, which is bringing forward for 
& second time its proposal for a return circuit from the 
City to Hammersmith vid Piccadilly and Kensington. The 
cross route from Marble Arch to the south of London has 
also a competitor for some of its length, for a new company 
proposes to build a line joining on to the already-authorised 
North-West London Railway from Marble Arch to Cricklewood, 
and running from the Marble Arch to Victoria and Ken- 
nington; the North-West London Railway Co. itself desires 
to build an extension from Marble Arch to Victoria; whilst a 
fourth company bringing forward an identical Marble Arch— 
Clapham Junction railway to the one already mentioned. 
The railway from the City to the Crystal Palace, thrown out 
this year on financial grounds, is again being brought forward 
—let us hope, with а more satisfactory backing. Lastly, the 


City and South London Railway wishes to extend from Isling- 
ton down the Pentonville-road to St. Pancras, and also seeks 
powers for the transfer of the City and Brixton Company’s Act 
to themselves. We hope shortly to publish a map showing the 
proposed routes of all the new underground lines in London. 

The London-Brighton electric railway bill of last year does 
not appear again, but there is a mono-rail scheme from 
London to Brighton shorn of the branch line to Dover which 
was originally proposed. By the time this bill comes before 
Parliament we trust that something definite will be done in 
constructing the Manchester-Liverpool line. Work is being 
commenced at Warrington in both directions, and it is hoped 
that in six months’ time a «ial car will be running on а few 
miles of elevated track. In defence, the London, Brighton 
and South Coast Railway is seeking powers for running its 
line electrically, and a similar move has been made by the 
South-Eastern and Chatham Railway, the Great Eastern 
Railway, the Oheshire Lines Committee, and the Taff Vale 
Railway Co. 

There are several interesting Bills for tramways in various 
parts of the country, and those which centre around Birming- 
ham will attract the usual attention drawn to a keenly- 
contested cause. The Corporation of Birmingham desires to 
build its own electric tramways, and the British Electric 
Traction Co. is the other contending party. The Corporation 
is bringing in its tramway Bill, while at the same time the 
British Electric Traction Co., in connection with the local 
authorities of the districts surrounding Birmingham, is apply- | 
ing for tramway powers in these suburbs, and for running 
powers over the Birmingham lines. Nearly all the companies 
bringing forward tramway Bills seek to vary the onerous pur- 
chase terms of the Tramways Act of 1870, and in this we wish 
them every success, for this Act, with its 21 увага’ purchase 
clause, has been the chief bar to electric traction enterprise in 
this country. | * 

Among miscellaneous Bills may be mentioned two Bills by 
the London County Council and one. promoted by the Board 
of Trade. One of the former is a repetition of this year's 
effort to obtain powers to purchase the electricity companies 
operating in the London area. The second Bill of the London 
County Council is to enable Borough Councils to borrow 
money for the supply of motors, fittings, &o. The Board of 
Trade Bill is to trim the London electric areas to conform 
better with those of the Borough Councils, and is the Bill 
which was held over this session. 

Such are, in brief, the chief Bills of interest to electrical 
engineers, with the exception of any general measures for 
which previous notice need not be given at present. In the 
forthcoming session things will be ripe for a Government Bill, 
however, putting on a more satisfactory and workable basis 
the present law of electric lighting, traction and power 
distribution, and we trust that this much-needed reform will 
not be delayed. | 


THE UNIVERSITY OF LONDON. 


In 1548 Sir Thomas Gresham, who may be considered to be 
the original founder of the London University, endowed seven 
professorships—viz., divinity, music, astronomy, geometry, 
law, physics and rhetorics respectively—and assigned his 
mansion in Bishopsgate for the residence and lectures of the 
professors, with a view to make the instruction in these 
subjects accessible to those who were unable to make use of 
the older universities. This was the first attempt to found а 
London University, and for a time, until the great fire, the 
institution was carried on in conformity with the founder's 
intentions. Among the resident professors! connected with 
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this institution were Sir Christopher Wren, Dr. John Ball and 
Isasc Barrow. Although this work still continues at the 
Gresham College, where interesting courses of lectures are 
delivered annually, yet it has never fulfilled, nor possessed the 
means of fulfilling, its founder’s idea. In 1615 the University 
of London was referred to as consisting of the Gresham 
Foundation, the Divinty Schools of Westminster and St. 
Paul’s, the Inns of Court and of Chancery, the College of 
Heralds, the School of Civil Law of Doctors Commons and 
St. Paul’s School, forming a complete academic system and 
requiring but a common government to give it unity and the 
repute of a great university. In a letter to The Times in 1825, 
the poet Thomas Campbell pointed out the necessity for the 
provision of higher education in London, and urged the 
foundation of a proper London University for teaching, 
examining and rewarding with honours” the youth of London, 
and combining with these advantages ''the cheapness of 
domestic residence and all the moral influence that results 
from home.” 

This suggestion was very favourably received and became 
widely known; and two years later the sum of £160,000 was 
raised by shareholders, and the foundation stone of the Inati- 
tution in Gower-street was laid by the Duke of Sussex. 
Classes in the faculties of arts, laws and medicine were opened 
in the following year and 557 students were admitted. Efforts 
were made by the proprietors to obtain from the Government 
a charter of incorporation empowering them to confer degrees, 
and in anticipation of success, the College bore for several 
years the name of the London University. This charter of 
incorporation was, however, not so easily obtained, owing to 
the opposition of the various chartered corporations, and for 
the time being the affairs of the college were none too flourish- 
ing. But in 1884 the House of Lords rejected, after it had 
passed the Commons, a bill which admitted Dissenters to 
degrees at Oxford and Cambridge. Being deprived of the 
educational facilities of those universities, these persons sought 
to obtain degrees at the new London University, which then 
entered upon a new era of prosperity. This gave an addi- 
tional reason for urging the claim to a charter of incorporation, 
and in 1885 an address was presented to the Crown, on the 
‘motion of Mr. Tooke in the House of Commons, praying that 
a charter might be granted to the institution then known as 
the London University. This petition was referred to the 
Privy Council for consideration and advice, and as а result 
the Government submitted certain proposals. These pro- 
posals were to the effect that the Government would allow 
persons of all religious persuasions and without any test or 
distinction to obtain academical degrees in the London Uni- 
versity. They also provided for a charter to be granted to 
persons eminent in literature and science to act as a board of 
examiners and to perform all the functions of the examiners 
in the Senate House of Cambridge. 

This body was known as the University of London. Students 
of University and King’s Colleges were to be admitted on 
producing certificates of having completed a course of study 
at either of these establishments and having obtained a pro- 
ficiency pass for degree. The Government also intended to 
grant other educational bodies similar facilities in the future. 
The proprietary body considered and accepted these proposals, 
as it was then felt that they furnished the best solution to 
the problem which had been for so long a matter of keen 
controversy. 

It will be observed that these proposals amounted to a 
declaration that the teaching should be confided to the 
colleges, but that the examining and conferring of the degrees 
should be performed solely by the London University. 
Although this was not all that the promoters required, as 
they had hoped to obtain powers to exercise the full functions 
of a university, yet they had gained something which placed 
them on a footing of equality with similar institutions. 

In 1829 King's College, London, received a charter of 
incorporation “as a college in which instruction in the doc- 
trines and duties of Christianity as taught by the Church of 


the Church of England, yet, at the present day, this depart- 
ment of the College occupies but а very small part of its work. 
As a matter of fact, the Faculty of Theology occupies but one 
gmall room, the whole of the rest of the College being taken 
up by the Faculties of Science, Arts, Medicine, Law, &c. 


The first charter of the University was formally renewed at 
the commencement of the reign of the late Queen Victoria, 
and a supplemental charter was granted in 1850, affiliating 
certain additional colleges. Up to this time the graduates of 
the University had no voice in the administration of the affairs 
of the University, and in 1848 an influential committee of 
the graduates was formed with a view, in the first place, to 
the protection of their academical and general interests and 
to the cultivation of more intimate relations with each other 
and with the Senate. The graduates’ committee evinced an 
active interest in the affairs of the University, and in 1854 
one of their ultimate objects was to secure recognition, as 
members of a corporate body, by representation in Parliament. 
Subsequently, by the new charter of 1858, which will be 
referred to below, graduates were admitted as part of the cor- 
porate body of the University, and were allowed to assemble 
in Convocation. 

The compromise between the teaching and examining por- 
tion of the University of London was strictly adhered to, but 
matters did not work quite so successfully as had been anti- 
cipated. A difficulty arose by reason of the fact that only 
candidates who were certified to be students of either Univer- 
sity College, King’s College or some of the other affiliated 
institutions named in the charter were admissible to exami- 
nation for degrees of the University. The idea of this restric- 
tion was to act as а security that the candidates had not only 
acquired knowledge, but had obtained it in an institution of 
academical rank. Matters eventually became so bad that 
some of the affiliated institutions, which were practically 
nothing more than secondary schools of good repute, competed 
with each other to relax the conditions on which the individual 
certificate for the University was granted. 

Unfortunately, the governing body of the University was 
unable to reject unsatisfactory certificates or to criticise the 
regalations under which the colleges awarded them, and, 
moreover, it had no right to inquire into the methods of 
teaching or to effect improvements. The only means the 
Senate possessed of testing the efficiency of the colleges was 
by the examination of the students, and the only means 
they had of influencing the course and character of the 
teaching was by the formation of schemes and regulations for 
examination. 

This practically limited the operations of the University to 
examination, and these duties it has carried out conscientiously 
and thoroughly up to the present day. It has secured as 
examiners the most eminent experts in science, law, litera- 
ture and philosophy, and their ability and fairness in their 
official position has never been doubted. The apparent 
failure of the University as a teaching body led it to obtain 
the charter of 1858, which contained provisions practically 
abolishing the connection of the University with the affiliated 
colleges, and empowering the Senate to dispense with the 
certiticates of studentship in the Faculties of Arts and Laws. 
For medical degrees, however, the old conditions held good, 
but otherwise all the distinctions of the University were 
henceforth to be obtained solely on the ground of proficiency 
as shown in examination. 

In 1867 а supplementary charter was conferred upon the 
University which gave it power to hold special examinations 
for women, and the Reform Act of the same year gave the 
graduates the right to send one representative to Parliament. 
Up to this time the business of the University had been 
shifted from place to place. It has been successively housed at 
Somerset House, Marlborough House and Burlington House, 
and its present home is at the Imperial Institute. Up to 
1858, although the University had been established for 21 
years, the matriculation candidates had only numbered 299, 
and those for the degree of B.A. only 72. Since that time, 


England should be for ever combined with other branches of 
useful education," and although King's College was originally 
one whose chief object was to train men for the ministry of 


however, these numbers have increased enormously, and 
there is every prospect that they will continue to do so. 
The examinations for women were not wholly successful at 
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first, very few candidates presenting themsel¥®8. In 1878, 
after much discussion, the Senate and Convocation accepted 
from the Crown a supplementary charter making every degree, 
honour and prize awarded by the University accessible to 
students of both sexes on perfectly equal terms. This made 
the University of London the first academical body in the 
United Kingdom to admit women as candidates for degrees. 
Women have entered for every degree which the University 
has to offer, except one—viz., LL.D., and every degree for 
which they have become candidates has been obtained with 
the exception of one, the Doctorate of Music. 

For the first time in England a Faculty of Science was 
formed by the University in 1860, and examinations were held 
in that year for the degree of Bachelor and Doctor of that 
Faculty. The Intermediate Arts examination was rendered 
necessary in 1859 as a guarantee of continuous study, owing 
to the abandonment of the condition of collegiate attendance, 
and later, similar arrangements were made regarding the other 
Faculties. 

For many years it has been urged that there ought to be 
some some sort of reconstruction of the University, and a 
desire arose to make if once more а teaching, as well as an 
examining body. Both the Senate and Convocation became 
convinced that there ought to be a closer relationship between 
its examiners and the authorities of the great teaching institu- 
tions, and they then expressed thedesirethat the colleges should 
once more become, in a truer sense than at first, constituent 
parts of the academic body. Some thought that a second 
university should be established, while others held the opinion 
that the existing one ought to be simply re-organised, and after 
two Royal Commissions had been appointed a bill was intro- 
duced into Parliament in 1898, which subsequently became 
the ** University of London Act.” 

. This act provided that the Senate should have the entire 
conduct of the University, and should consist of the Chancellor 
and of other members appointed as follows :— 

Four by Her Majesty with the advice of Her Privy Council ; 

Seventeen by the Convocation, of whom the chairman of Convoca'ion 
shall be one, and the remaining 16 shall be elected, by voting papers 
delivered personally or sent by post as at present, by the registered gradu- 
ates in their separate Faculties in such proportions as the Statutory 
Commission shall determine ; 

Two each by the Royal College of Physicians and Surgeons ; 

Pon by each of the four Inns of Court and two by the Incorporated Law 
ety ; 

Te endi by Univeraity and King's Colleges ; 

One by the Corporation of London ; 

Two by the London County Council ; 

One by the Council of the City and Guilds of London Institute ; 

Sixteen by the Faculties. 

. No religious test may be imposed, nor disability to obtain & 
degree on the ground of sex. The Senate possesses three 
standing committees, consisting of: Ап Academic Counoil, for 
internal students; а Council for external students ; and a Board 
to promote the extension of University Teaching. Internal 
students are those who have matriculated at the University 
and who are pursuing an approved course of study at an 
university school or under a recognised teacher; all others 
are external studente. The University was confronted with a 
difficulty when it made a distinction between internal and 
external students. The laboratory work of thé former is 
allowed to count towards his degree, but the latter, doing no 
laboratory work something had to be done to equalise matters. 
lt is intended to accomplish this by compelling the external 
student to pass, with a greater degreo of distinction than the 
internal student, in those subjects on which he is examined ; 
how this will work remains to be seen. When advice on any 
particular branch of study is required by the Senate, a board 
of study is commissioned to investigate, and, on the conclusion 
of their deliberations, report to the Senate. As the boards of 
studies consist of actual teachers, it will be seen that the 
advice obtained is of the very best. Formerly it was the 
custom for members of the Senate to be appointed by the 
Crown, but now, as may be seen from the above list, the 
Crown appoints only four out of the total of 54, the rest being 
nominated by the various Faculties. 

The act states that :— 

The following persons sball be Teachers of the Univer sity (that is to say) : 

(i) The Professors, Assistant Professors, Readers and Lecturers of the 


University appointed as Officers of the University by the Senate (herein 
called “ Appointed Teachers); | 

(ii.) Such members of the teaching staffs of public educational institu- 
tions within the “коше radius, whether scbools of the University or 
not, as on the day fixed for the coming into force of the statutes shall have 
been recognised as Teachers of the University by the Commissioners, or 
a be во recognised by the Senate (herein called “ Recognised 

eachera ). 

The Senate may admit а department or branch of any institution afore- 
said аз а school of the University without admitting the whole of the 
institution. 

In deciding on the claim of an institution to be admitted in whole or in 
part as а school of the University in which courses of instruction may be 
pursued by internal students, the Senate shall have to the matters 
following—viz. (a) the general character and financial position of the 
institution ; (5) the adequacy in number and qualifications of the teaching 
staff ; (c) the university standard of the teaching ; (d) the adequate pro- 
vision of laboratories and other appliances neceesary for giving instruction in 
the subjects in respect of which the inetitution seeks to be admitted ; (e) 
the conditions as to age and attainments on which students are admitted ; 
(f) the number of students proceeding, or likely to proceed, to degrees in 
the University ; (g) therelation of the institution to any other university. 

The Senate may also admit any institution founded for the promotion of 
science or learning within the administrative County of London, including 
the county of the City of London as а school of the University for the 
purpose of research or the cultivation of any special branch of science or 
learniog. 

As the first schools of the University in all Faoulties iu 
which they afford instruction University and King's Colleges 
are named. In the Faculty of Theology there are six; in 
Arts and Science, two; in Science, the Royal College of 
Science; in Agriculture only опе; in Medicine, 10; in Engi- 
neering, the Central Technical College; in Economics and 
Political Science, one, the London School of Economics and 
Political Science. The Senate will not recognise teachers 
unless they are properly provided with laboratory apparatus, 
nor will they admit any school unless adequate laboratory 
provision is made (see 4 above). Ifa school or college wishes 
to bring itself under and be recognised by the University, it 
must, among other things, be free from debt. It is for this 
reason that both University and King’s Colleges have made 
such urgent appeals for financial assistance in clearing off 
debts which have been incurred in maintaining a high stau-- 
dard in scientific education. 

It is common knowledge that an applied science student’s 
fees do not nearly cover the expenses of his training, and con- 
sequently, unless the College is in receipt of some sort of 
endowment, it must get into debt or give its students but an 
indifferent education. It would be obviously unfair to saddle 
the University of London with burdens of this sort, and hence 
the appeals. Having in view the men who have been educated 
in engineering alone at these establishments, there ought to 
be no difficulty whatever in proving what valuable work they 
have performed and how worthy they are of the consideration 
and assistance for which they have asked. 


GAS-ENGINE IGNITION DEVICES. 
BY MERVYN O'GORMAN, 


Capt. Longridge, in his recent Paper on motor cara, devoted 
a section to electric ignition, which, though not the best of 
the lecture, is deserving of notice. He naturally takes less 
interest in the prospects of catalytic ignition for the motor 
car proper (where an extra 16lb. in dead weight of accumu- 
lators and coil is not important) than he would if the motor 
bicycle were to-day as important as it may very well become. 
The disproportionate bulk, weight and messiness of the usual 
electrical method, which adds one-eighth to the total weight of 
the bicycle, and has even greater disadvantages from its bulk, 
will lead many to look forward more keenly than Capt. Long- 
ridge does to the perfecting of any device, catalytic or other, 
which may be adequately timed by a valve, perhaps started 
with a match, weighing only a few ounces, and, above all, 
taking only the space of a sparking plug. 

Capt. Longridge’s opinion as to the importance of exact 
timing both for the efficiency and the life of the engine must 
be strongly endorsed, and therefore one must equally approve 
his preference for automatic timing and for the electric system 
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with which it is at present allied. The facts of the case are 
somewhat as follows :— | 

The maximum pressure in the cylinder occurs practically 
at а fixed time after the ignition of the charge in any engine 
whose clearance space or compression chamber is of fixed 
volume. At а certain speed, therefore, we ignite on the dead 
centre—4i.e., on the completion of the compression stroke, in 
order to get the maximum pressure a little later and at 
the best moment for its utilisation. The determination 
of the best moment is left ontirely to the discretion of 
the driver, who simply ignites at the point where he gets most 
power, as gauged by his getting most speed of travel. When 
obliged by a hill climb to change his gear ratio, the driver 
(who has only two hands and two feet, but many levers to 
manage) is very often compelled to use his engine inefficiently, 
firing the best of his pressure into the exhaust, and getting & 
diminished torque at the very moment when he wants all his 
output. This arises from the increased speed of the engine 
attendant upon the use of the lower gear. The greater speed 
calls for an earlier ignition, but the driver is too busy to give 
it until a few seconds later. He then hunts for the“ best 
moment.” If he is skilful he gets it soon; if not, the further 
slowing of the engine may compel him to drop to a atill 
lower gear to avoid a stoppage by overload. This sequence 
of events is the more objectionable if the engine is really 
adequate for the work when doing its best duty at all 
times. In fact, automatic timing as designed by Gautier and 
Wehrle and others will enable a smaller engine to yield a 
better average speed and efficiency. On the other hand, this 
came arrangement ensures against the disastrous crank pin 
pressures which occur when an unskilled driver in his haste 
ou a premature explosion by an excessive advance of the 
spark. 

Capt. Longridge later draws attention to a point which has 
rarely, if ever, been publicly dealt with before—namely, the 
adjustment of the duration of electrical contact in proportion 
to the speed of the engine. Usually the primary circuit of 
the ignition coil is closed only while an uninsulated rotating 
segment makes contact with the brush. If the segment is 
wide enough to give sufficient duration of current for a good 
explosion at high engine speeds, the duration of contact is need- 
lessly great at low speeds, sometimes in the ratio of 4:1. In 
order, therefore, to fire properly at top speed, anything up to four 
times too many electrical units are wasted when travelling 
slowly. Hence the capacity and consequent weight of the 
accumulators is twice or three times greater than need be on a 
rational system of contact making such as he outlines. 

Having clearly understood this point, one is surprised to 
find him complaining that the mileage claimed for accumu- 
lators by their manufacturers is never obtained. Clearly it 
depends on the speed at which those miles are covered. The 
accumulator maker cannot possibly guarantee it, and he 
expresses his storage capacity їп miles solely because his lay 
purchasers cannot understand ampere-hours. 


When Capt. Longridge suggests that a slightly greater com- 
pression should be obtajned in the engine than is intended to 
be used at the moment of firing, he touches difficult ground. 
It may be taken аз proved that the fuel efficiency of an 
‘“ Otto" engine, where ignition is supposed to occur at 
constant volume, depends, paradoxical as it seems, on the 
compression pressure at the time of igaition rather than on 
the maximum temperature attained on explosion. From this 
it follows that a well-designed engine is worked at the highest 
compression which can be obtained at slow speeds from the 
flywheel, and which can be relied upon not to produce pre- 
ignition, say, from 601Ь. to 901b per square inch. Therefore, 
& very good reason indeed must be given for sacrificing any 
part of this efficiency after it has been earned by the negative 
work of compression. His reason appears to be chiefly to 
avoid excessive crank pin pressures, and experience tends to 
show that these do not exist with the ordinary motor-car 
engine, save on the occasion of a mistake by the driver. 

Another point of far greater importance to all users of 
constant speed engines is one which Capt. Longridge, as a 
yotorist, can afford to dismiss in one line—viz., tube ignition. 
For an automobile, an ignition whose timing depends on the 


compression and diameter of the tube, the exact part of the 
tube which is hottest, the area which is hot, and on the quality 
of the mixture, can be discarded. For a supply-station engine 
these defects of the tube are of less consequence; in fact, with 
blast-furnace gases the difficulty of ignition, owing to the 
varying richness and average poverty of the fuel, is only 
exceeded by the difficulties of dust, grit and tar. This ignition 
question has not been hitherto successfully reduced save by 
the elaborate process of cooling the gas to increase its calorific 
value per unit volume and using a tube, a considerable area 
of which is heated to very high incandescence by means of 
burners supplied with gas and air under pressure. There 
remain, therefore, several interesting problems for electricians 
to solve. The solution contains gold in suspension. 


THE USE OF OZONE FOR THE STERILISATION 
AND PURIFICATION OF POTABLE WATERS. 


The Siemens Water Purification Plant at Schierstein, near 
Wiesbaden.—This plant was erected by the firm of Siemens 
and Halske, of Berlin, to the order of the water authorities of 
the town of Wiesbaden, and was handed over to the town 
authorities in working order on August 1st of this year. The 
plant is designed for the treatment of 250 cubic metres of 
w ter per hour, but under normal conditions of work only 
one-half of this is required for meeting the daily requirements 
of the place. The plant consists of two self-contained units, 
and the current from the dynamos which supply the instal- 
lation with the necessary power can be used for either of these 
units by operation of a single switch. The two dynamos 
required for each unit of plant are driven by the same engine ; 
one generates continuous and the other alternating current. 
The continuous current is used for operating the pumping 
machinery of the works, while the alternating current is 
transformed into current at 8,000 volts, and is then used for 
ozone production in the Siemens and Halske type of ozonisers. 
(Theze ozonisera are formed of two concentric metallic tubes 
separated by a glass tube. Water flows through the inner 
tube, and the silent discharge occurs in the air space between 
the glass and the outer metallic tube.) In addition to these 
two combined sets, there are two centrifugal pumps operated 
by electric motors, and two fans for driving the air through 
the ozonisers. This plant occupies one room in the building. 

The second section of the building contains the ozone 
apparatus, and is divided into two storeys. 

The ozonisers are 48 in number, and are ranged in two sets 
of 24 each along the side walls of the ground floor of the 
building. Each set of eight ozonisers is provided with a 
separate transformer. The ozonisers are of the tube type, 
and have one pole earthed in consequence of the water used 
for cooling purposes. The tubesare contained in closed cast-iron 
boxes divided into three compartments, the upper of which con- 
tains the high-potential current connections and the air inlets to 
the tubes; the middle compartment contains the eight glass 
ozonising tubes with the metallic envelopes, and the lower com- 
partment acts as а reservoir for the ozonised air. Thesecast-iron 
boxes are provided with glass windows in the tops, fronts 
and bottoms, go that it is possible to observe the colour and 
character of the electric discharge, and in this way to check 
the proper operation of the ozonisers. The high-potential 
conductors are carefully protected from all possibility of con- 
tact with those in charge of the apparatus, and, as the other 
pole is earthed, the ozoniser room is as safe as any other part 
of the works. 

The third portion of the building contains two sets of four 
brick towers with the necessary tanks for receiving the water 
before and after treatment, one of the four being held as 
rescrve in case of breakdown. Each tower is divided into four 
sections by two vertical partition walls, and езе sections are 
filled to a height of 2 metres with coarse grained flints. As 
the water trickles down over the latter it meets the ascending 
current of ozonised air. Electrically-operated automatic 
stop-cocks cut off the supply of water to any section of each of 
the eight sterilising towers should any mishap ocour to the 
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group of ozonisers or to the pump which supplied the ozonised 
air to the section in question. Each of the eight towers 
suffices to treat 42 cubic metres of water per hour, 80 cubic 
metres of ozonised air being required. It has been found 
that each unit of the plant, corresponding to 125 cubic 
metres of water per hour requires 50 н.р. for its operation, 
the ozonisers taking 27 н.р., the electrically-operated pumps 
for the water supply 22 B.., and the remaining power 
being required for the fans which control the air supply. 
The operating costs of the plant at Schierstein amounts to 
1-4pfg. per cubic metre of water, and interest and depreciation 
charges increase this to 2·Opfg. per cubic metre. 

It must be pointed out, however, that this includes the cost 
of pumping, and that ооа! costs 20m. per ton, and the evapo- 
rative efficiency of the boiler plant is only 7:71. water per 
pound of fuel burned. | 

The water has been examined bacteriologically by two inde- 
pendent experts, and theie tests showed that the ozonised air 
produced by the Siemens form of ozoniser killed all the patho- 
logical and most of the ordinary forms of water bacteria, with 
the exception of а few harmless varieties. 


The Siemens Water Purification Plant at Paderborn.— This 
plant started operation one month later than the Schierstein 
plant, of which it is an exact copy, with tbe exception that 
the oxonising towers are built with a series of overflow steps 
at their base, and that the sterilised water flows over these in 
cascade fashion as it issues from the towers. This cascade 
exit is intended to free the purified water from any traces of dis- 
solved ozone. The Paderborn plant is designed to supply 50cm. 
to 60cm. of water per hour, and is equipped with nine Siemens 
ozonisers, and with two ozonising towers, each divided, as at 
Schierstein, into four sections by cross walls in the interior. 
A gas engine is used for driving the dynamos. The cost of 
the electrical horse-power-hour is slightly higher than at 
Schierstein, but as the water requires less ozone for its sterili- 
sation, the operating costs are rather lower. Taking the 
Schierstein costs for power as basis of the calculation, the 
total costs at Paderborn, inclusive of interest and depreciation 
charges, works out to 1:6рір. per cubic metre. 


The Vosmaer-Lebret Water Purification Plant at Nieuwersluis 
and Schiedam in Holland.—Prof. van’t Hoff read an interesting 
Paper on this process at this year’s meeting of the German 
Electrochemical Society in Wurtzburg. Iu this process the 
ozone is produced by silent electric discharges between the walls 
of a large number of metal tubes, the special feature of the 
ozoniser being the absence of glass as dielectric. The means 
taken to prevent sparkiog is the subject of a separate patent, 
and the details of this are not at present available for publica 
tion. The current used in the experiments was at a pressure of 
10,000 volts, and one pole of the ozone apparatus was earthed, 
to minimise the danger in using currents at this high potential. 
The air was drawn through the ozoniser at a minimum speed 
of 40 litres per minute, and no artificial cooliog was used. 
The amount of ozone present in the air after passing through 
the apparatus varied from 8:5 to 5 milligrammes per litre, 
and depended upon the speed at which the air travelled. 
Toe ozonised air was brought into immediate contact 
with the water to be purified in a spacially designed tower. 
Filtered water was used in the case of both experimental 
trials for supplying this tower, the ordinary town supply 
being used at Schiedam, while at Nieuwersluis surface 
water of extremely bad character was employed. The 
installation at both places had a capacity of 20 to 80 cubic 
metres per hour. Chemical examination of the waters 
before and after treatment showed that the organic matters 
had been reduced, the reduction varying from 17 up to 76 
and 89 per cent. The bacteriological examination of the waters 
before and after treatment showed that the results obtained 
with the Vosmaer-Lebret apparatus were equal to any yet 
observed, both as regards the number of samples which were 
completely sterilised, and the average reduction in the number 
of colonies. With regard to the cost of purification. by this 
process, Prof. van’t Hoff was less explicit, and referred his 
hearers to the company exploiting the Vosmaer-Labret pro- 
cedure. He indeed stated that the ozonising costs" might 
be estimated at ipfg.to ipfg. per cubic metre, but the context 
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does not make it clear whether this cost is based on the cubic 
metre of air or of water. The professor closed his Paper Ly 
referring to the importance of the question of water purifica- 
tion, and stated his opinion that the ozone processes, if 
practical when worked on а large scale, would probably solve 
the problem of supply of pure potable waters for large towns. 
Trials of an ozone process of purification (presumably the 
Vosmaer-Lebret) were, the professor stated, shortly to be made 
at the central waterworks of Rotterdam. 


SIR W. HUGGINS’ PRESIDENTIAL ADDRESS TO 
THE ROYAL SOCIETY. 


Sir William Huggins delivered his presidential address to the 
Royal Society on onday He devoted the greater part of it to the 
claims of the National Physical Laboratory and the necessity for 
greater attention being devoted to scientific education in this country. 

Comparing the National Physical Laboratory with the German 
Physikalisch-Technische Reichsanstalt, he pointed out that the 
British Government had voted £13.000, with £4,000 for five years 
towards the annual expenses of the former, while the original 
cost of the Berlin institution was over £200,000, and its yearly main- 
tenance costs not less than £17,000 During its five years of work, 
he said, the Reicheanstalt has been instrumental in increasing the 
success of German industries, often to our own loss. For instance, 
the manufacture of scientific instruments of precision had been trans- 
ferred almost entirely from Great Britain to Germany. The National 
Phyaical Laboratory had been informed that it could not look for 
increased pecuniary support from the Government, and had, there- 
fore, to appeal to public liberality, to which there had been in 
several cases а hearty response. 

England had not yet realised that the neglect of science in educa- 
tion meant the loss of important industries and grave detriment to 
the national prosperity. This truth, asserted emphatically by the 
Prince of Wales at the opening of the National Physical Laboratory, 
had been repeated by the evidence of 13 Fellows of the Society before 
a committee of the London Technical Board. Our industries and 
commerce were either in danger of, or were actually passing into, 
the hands of other countries, where scientific research was more 
directly foetered by the State. "That evidence pointed to the small 
number of men who were properly trained for departments which 
require more than mere manual skill, and to the small demand, in 
this country, for such men. The latter was a necessary consequence 
of the absence of a sufficiently intelligent коп on the part of 
the leaders of this naticn (whether as legislators, capitaliste, manu- 
facturers or merchanta) of the реш importance of scientific know- 
ledge and scientific methods. These were important not only in the 
conduct and improvement of industrial enterprises, but also in all 
national problems—education, hygiene, economics, and, above all, 
national defence. This must be à consequence of one of two ante- 
cedent causes—either а want of enterprise and resourcefulnes: in the 
national character, or a system of education lees calculated than that 
of other countries to develop the mental qualities needed for an 
appreciation of science. Our national history proved that it could 
not be the former—the latter was, therefore, the only possible cause. 

The inappreciative attitude of our public men and of the influen- 
tial classes in society generally, was due to the too close adherence 
of our universities, public schools, and all others from these down- 
wards throughout the country, to the traditional methods of teach- 
ing adopted in medieval times. Too high a value was set upon the 
reproduction of knowledge from memory, and far to low a one on 
research and independent reasoning. То remedy this the experience 
both in Germany and the United States had been that both 
teacher and students should be lees shackled by the hampering 
fetters of examinational restrictions. The teacher should be 
given greater freedom as to what he taught, and the pupil greater 
freedom as to his line of study &nd research. It would help in 
this direction if individual research were made an indispensable 
condition for proceeding to any degree above that of Bachelor. The 
effort to fulfil this condition would certainly develop independence 
of thought, initiative power aud original enterprise, and these would 
lead to a creative habitof mindand facility of resource—qualities which 
are becoming more and more necessary in the present severe indus- 
trial competition between nations. The youth of England concen. 
trated itself far too much on athletic games. In the United States 
and Germany the student on leaving the university transferred the 
habit of mental concentration to the work on which he then 
entered, and followed it up with the same whole-hearted devotion 
and enthusiasm. In this country, we far too often found men, after 
leaving our universities and public schools, regarding their pro- 
fession, business, or official duties with languid inattention if not 
positive diegust. A general reform in English educational methods 
was needed, and the first step must be taken ъ= the universities, 
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The practical study of natural phenomena should become an essen- 


tial part of our national teaching. This, fostered not only accurate 
observation, but also the power of image-forming in the mind, which 
past experience had proved to be the inspiration and the guide of all 
the great discoverers in science. Attempts in the direction of forming 
a “modern side in our public schools had not been pronounced 
successes. Indeed, sometimes the training given in this department 
had less good mental effect than that on the classical side. He did 
not wish to undervalue the importance of classical and literary 
studies, but he was of opinion that the methods of teaching them 
were often cumbrous, во that the results did not compensate for the 
time bestowed in obtaining them. A greater mastery of languages 
and of mathematics might be acquired in less time, 80 that more 
could be devoted to science. If once the nation realised that science 
was an essential for national prosperity and progress, the scruples of 
Government on the score of expenditure would rapidly disappear. 


SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.* 
BY JAMES SWINBURNE. 


Argument.—Two kinds of limit.—Electrical means scientific engineer- 
ing.—Engineering is Science. — Unapplied and applied science complemen- 
tary.— Engineering includes both raw and finished science.—Raw science 
important.— Unfortunate attitude of raw towards finished всіепсе. — 
Development of tidal power not practical.—Fictitious value attri- 
buted to water-powers.—Electrical energy direct from coal a dream.— 
Limits of efficiency of steam epgine.—Steam aud SO,.—(Notes. Units. 
Entropy.)—Limits of gas engine.—Large margin for improvemen'.— 
Dynamos and transformers near limit.—Secondary battery progress limited 
chemically.— Little cbance of great improvement.—Cables made empiri- 
cally ; room for advance in insulation, but not in conductor.— Condensers 
not wanted.—Electromegnetic condenser.—Enormous unavoidable waste 
of light.—Arc capable of improvement. Not studied from all standpoints. 
(Note, Back E. M. F. of arc.)— More refractory conductors for incandescent 
lamps.— Carbides.— Metals.— Electrolytic lamp.— Possibility of direct radia- 
tion.—Cooper-Hewitt lamp.-—Electric heating.—Want of variable speed- 
gear for electromotives.—Application of electrolysis limited by ignorance 
of those interested. 


It is customary for a presidential address to be a review of the 
development of the science with which the Institution is particularl 
concerned. Such a review is especially beneficial in the case of suc 
a rapidly growing industry as electrical engineering, as the outlook 
changes considerably during a year. But other forms are open; 
for instance, I might have devoted our time to the discussion of the 
work of this Institution, and gone fully into its growth and its doin 
and we might have considered what the Institution has done for the 
industry, and what it ought to do in the future. 

Instead of a review of the past, a dream of the future may take the 
form of a presidential address. This form has great attractions for 
me for several reasons. In the first place this kind of prophecy is 
easy and pleasant. I might draw a rosy picture of a future when 
everything conceivable is done electrically. We will have electrical 
energy developed direct from carbon at the coal pita. Not only all 
our ighting but all our domestic heating will be done electrically. 
There will be no smoke in our cities, or in what will correspond to 
them. Most of the dirt of our houses will have vanished. Large 
and crowded towns will have disappeared, because the telegraph will 
have given way to its wireless rival, and that will have given way 
10 the wireless telephone with no exchanges and no subscriptions. 
There will thus be no need for people to go and see one another to 
transact business. Even when matters must be written to preserve 
a record no office will be necessary. You will dictate by wireless 
telephony to your shorthand clerk at his distant house. Perhaps 
we will all learn shorihaod instead of our present cumbersome 
system of writing, and all books and letters will be in one language 
written and printed phonetically at speaking speed, or faster. The 
horse will have gone, leaving clean and odourless streets, with smooth 
surfaces on which people travel in rapid electric automobiles The 
railways with very rapid long-distance service will be entirely electric. 
It is very easy to prophesy in this sort of way, not only in a general 
way but in considerable detail; and it is an amusement that brings 
much credit to the prophet. If any of his prophecies seem unlikely 
to come true he merely has to say, Wait a little?” While if 
ben like what he foretells comes into existence, вау 20 years 
hence, all he has to do is to refer back to an address to claim that he 
has foretold it, and the future inventor will have half his credit 
taken from him and given to the phophet. If the prophecies are 
sufficiently vague, there is certain to be some sort of fulfilment of 
some of them sooner or later, and it is slways well to have a good 


macy past publications of this sort in stock waiting for future 
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Great though the temptation is, I will resist it, and try to look 
into the future from quite a different point of view. We have been 
going ahead to very fast lately — even our acceleration itself increasing 
—that we may bea little apt to have vague views of what we can and 
what we cannot do electrically. It may be well, therefore, to try and 
look over some of the branches of our great and diverse industry, 
and see what obstacles are now opposing us, and what are likely to 
oppose us shortly, and whether the obstacles are insuperable or not. 

his sort of prophecy is much more difficult than the other, for 
there can be no credit 20 years hence in having said something could 
not be done, even if it has not, while if it has accomplished the 
povition is still more difficult. Negative prophecy is thus unattrac- 
tive. But the discussion of our limita may not only have a beneficial 
effect in making us modest, but it may be a much greater benefit if, 
by focussing our attention on a limit of any deve:opment, we find 
either that the obstacle is theoretically insurmountable, in which case 
we must go round it, or that it has to be scaled in a particular way. 

There are clearly at least two kinds of obstacles. For instance, it 
is obviously impossible to get more than 746 watts out of a dynamo 
taking 1 н.р. to drive it. But the limit of possible speed on an elec- 
tric railway belongs to quite a different category. I will, therefore, 
discuss various brauches of electrical technology to see what may 
prevent or is preventing further advance. 


An address is usually taken without discussion. When it deals 
with views or facts which are generally accepted no difficulty arises, 
but in this address I must touch on many points which may be con- 
troversial. It must be remembered, therefore, that though I do not 
insert © [ am of opinion” or * I think” before every proposition. that 
is all my statement, however definitely made, amounts to; and I will 
ask that what is for shortness stated dogmatically should only be 
taken as personal opinion, and be accepted or rejected on the grounds 
given or understood, and not in any way on authority. 

Twenty years ago this Institution was chiefly concerned with the 
development of the telegraph We can get but few telegraph Papers 
now. This is not because telegraphy is dead ; it is because most of its 
problems are solved, so there is little to discuss. The fact that there 
is litile discuss in telegraphy is the proof of its vitality. It has 
passed out of the childhood of technical difficulties into the manhood 
of commercial development. 'Ten years ago we were in the thick of 
the evolution of the dynamo and the transformer. Now there is little 
but detail to discuss about electrical generating machinery. This 
is because heavy electrical machinery has got through its difficult 
infancy, and is now a trade, which is the highest compliment that can 
be paid to it. But we electrical engineers have also developed through 
our difficult training into being the scientific branch of the engineer- 
ing profession. Our exactness of calculation aud measurement has 
leavened the steam engineers, and the other manufacturers with 
whom we have to work in concert. But this must enlarge our mental 
view and move out our horizon. We must not say that because we 
can buy efficient dynamos and order accurate instruments that we 
need have no technical knowledge. Quite otherwise, we must under- 
stand dynamos as before, also measuring instruments ; but we must 
also understand steam engines, gas engines, fuel questions, financial 
matters, Parliamentary matters, tramway matters, railway engineer- 
ing and very soon railway management. All these are the work of 
the electrical engineer. No one man can be a complete electrical 
engineer; but each of us ought to know one subject well, and а 
large number of allied subjects fairly well. 


As a basis of technical knowledge, which I am alone dealing with 
to-night, we must have a fairly all-round knowledge of “theoretical " 
hysics and chemistry. Physics is merely unapplied engineering. 
ience is split—unfortunately, the split is very difficult to heal—into 
two parts, generally 1 called the theory and the practice ; or pure 
and applied science. This fissure is not so deep in our branch of 
engineering, but it is there. Science, to be worthy of the name, is 
knowledge of Nature utilised by man. Engineering is science, and 
science is engineering. You can cut off a part and call it unapplied 
science. This is what is generally known as theory ог pure science. 
lt is not purer than any other science, and the term theory is mis- 
applied. То be an engineer you must know both branches. "There 
is nothing superior about knowledge which is not yet applied. It is 
mere raw material; it may be useful when worked up, and it is 
valuable before it is worked up, but only because it may be worked 
up. The so-called practical man who works at applications without 
understanding the generalised principles is ignorant He only 
understands a part of science. The so-called scientific man who 
only understands what is called pure science is just as ignorant. 
Each understands part of his subject only. Specialisation emands 
sacrifice of general knowledge to gain particular, but the “ theorist ” 
and the “ practical man " are both ignorant of half science. Very 
sinister is the influence of the practical man” who despises 
"theory" and thinks everything abstract, or mathematical, or 
chemical is better left unlearnt, and who glories in his so-called 
“practical knowledge"; but just as sinister is the attitude of the 
f-scientific “theorist” who thinks his own kind of knowledge 
includes of necessity that of the “practical man.” The, may І (ау, 
somewhat supercilious attitude of the (from this point of view) half- 
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educated scientific man, who only deals with the rW material of 
knowledge, has done more to increase the gap between applied and 
unapplied science than any action of uneducated manufacturers. 
The sort of tacit assumption that an engineer can never be a “ scien- 
tific man,” while a "scientific man" can teach the engiueer his 
business, cannot fail to annoy the Mp penu and tbis feeling of annoy- 
ance is largely the cause of a great deal of opposition to technical— 
that is to say, really scientific education. 

Perhape the votary of unapplied science sometimes feels that it is 
hard that people who only possess, in his opinion, a kind of knowledge 
which is unworthy of the name of science should be able to secure 
more fishes and more loaves. He must remember that he gets more 
kudos, Moreover, unapplied science is pleasanter to acquire. Most of 
us would rather read chemistry or mathematical physics or study, say, 
the eccentric little ways of radio-active bodies, than design coal éon- 
veyors or tabulate meter charges, But the great work of the world and 
the making of character depend on people doing what they dislike, not 
what they like. The world will requite with cereal avd marine pro- 
duce the man who does what the world wants, If he has to spend 
his earlier years over the applied half of science, and has little time to 
indulge in the pleasures of the other half, because as а young mau he 
only gets ittle black bread and the m st kind of kippered 
fish, he is enabled to give the world more useful work later in life, and 
eventually earns more amy eous and brain-forming material; and 
the man who has preferred to indulge in the more interesting but lesa 
useful half of science should respect his knowledge, and should not cast 
envious eyes on the enormous income of starchy and phosphoric mate- 
rial the practician has to pretend he makes. The raw science man has 
his own reward. He has pleasanter work, that most would like, and 
he has in proportion a much better position. Each branch has its own 

iar advantages, and there ought to be no sort of antagonism. I 
would plead for more mutual respect, and a better understanding 
among scientific men, and closer fellowship among those who study 
raw science, and those who deal with it in its finished form. 

We as electrical engineers ought espscially to heal the split between 
the two halves of science; a split which ie much deeper in other 
branches of engineering, such as chemical and purely mechanical. 
We ought to unite knowledge of both branches of tcience in one 
individual as much as possible. The electrical engineer must not 
be only an overgrown wireman, a mechanical engineer with a little 
electrical knowledge, a mathematician, a financier, a lacquered brass 
and sealing-wax varnish instrument maker, a physicist, or a manager 
of men. He must be all of these, in different proportions in 
different people. Our Institution should equally deal with all parte 
of our knowledge. We ought to have ‘Papas on the value and 
cost of fuel and on electrons ; on the best way of arranging piece- 
work, and on the thermo-dynamics of the dissociation theory ; on 
the “skin” effect and cylinder condensation; on the relation of e to 
borrowing powers ; on Wien's law and the proper charge for lampe 
on ae ап ; on pes pease of the refractive index and 
specific inductive capacity an e electromagnetic theory of light, 
with special reference to the waste of power in еру rwber 
cables ; on thermo-dynamic potential applied to making manure by 
fixing nitrogen ; Guldberg and Waage's law aud gas-engine combus- 
tion ; on tube railways, Hertz wavee, wireless telegraphy, strikes, 
blast furnace gas, submarine telephony, automobiles, standard cells, 
tramway cars and everything that concerns electrical engineers. 
This session the Council hopes to deal with а varied assortment of 
such questions, holding as even а hand as poseible between the 
various branches of our subject. No excuse is, therefore, needed 
for ranging over a fairly large area in ап address To keep within 
reasonable limits of space our attention will be confined to heavy 
electrical engineering, thus omitting the electrical transmission of 
messages. Even then each subject can only be treated very shortly 
in 

TIDES. 


The tides are often referred to as a possible source of energy 
even to this day ; and it is urged that in places where the tide rises 
abnormally, for instance in the estuary of the Severn, it would pay to 
make a dam with turbines. The sort of argument is thatif you have 
an area of, say, 1,000 sq. metres, and a total rise of 15 metres, you 
have 15,000 cubic metres of water, and as this runs in twice and 
out twice a day, you have 15,000 cubic metres of water, falling the 
equivalent of 60 metres a day, or approximately 100kw.  'l'hie state- 
ment contains many fallacies. the first place, in order to get the 
full advantage of the difference of level the water must be let in and 
out at high and low tideonly. Even then the equivalent, or average 
head during discharge or charge, is only 74 metres. But a system 
which gave an enormous power for a very short time four times a day 
would be of no use. The plant would be expensive, and the result 
of no value. With a single tank it is impossible to get a con- 
tinuous output. If the tide is coming in, and you get power by 

letting the tide fill the tank, the power will decrease to zero as the 
tide begins to fall and comes to the same level as the water in the 
tank. It is, therefore, necessary to have more than one tank. To 
make the plant practical you want fairly constant pressure avail- 
able on the turbines, though you may waste head by sluices or 


valves. Then the tank may be divided up into three, one of 200 
and two of 400 sq. metres. The small one is emptied at each 
low tide and filled at each high tide. Starting at half tide, with the 
tide rising, aud the 200 and one 400 metre vat empty, and the 
other 400 quite full, the small tank takes in water at such a rate that 
at high tide it is half full. It thus takes in 1,500 cubic metres of 
water with a useful head of 74 metres for three hours. "This gives 
lOkw. At full tide the large empty tank is allowed to fill through a 
turbine working on 3j metres, but taking twice as much water per 
minute, and this goes on till halfebb tide. The small tank is rapidly 
filled to high-tide level. At half tide the large tank has 32 metres of 
water, and the head is getting too small, so the small tank is now 
allowed to empty for three hours with 74 metres fall, until low tide. 
From low tide to half tide the second large tank is emptying from the 
15 to the 11] metre level. By means of these tanks, of total area of 
1,000 metres, and two turbines and one dynamo we thus get 10kw. 
going into the turbines. If the tide—and the neap tide must be 
taken—is only, say, 4 metres, we only get 700 watts! No doubt the 
tanks and turbines might be worked somewhat more profitably than 
I have sketched, but there can be little margin, Turbines to work 
on variable pressures, or any sort of storage, mean more capital 
expenditure, and it is the great capital expenditure that wrecks tide 
schemes. It is often said that a Norwegian бога or a Scotch loch 
coul i be easily dammed and utilised ; but it would be impossible to 
fiad three lochs all opening out together. The need for more than 
one reservoir does not seem to have been recognised. In addition, 
the demand for electrical energy on Scotch lochs or Norwegian fiords 
is rather minute. 
WATER POWER. 


Some years ago there was a great deal of excitement about the 
development of water powers The possibility of “ harnessin 
Niagara” and utilising waterfalls all over the world was haile 
ав а great triumph over Nature, and the idea was that power could 
be got for nothing, and industries would all migrate from coal 
districts to the neighbourhood of water powers. The daily Press 
&nd the magazines took the matter up, and there is something in the 
idea of saving some of the i waste of natural energy that 
appealed especially to the half- scientific or unpractical reader. At 
the time of the excitement it was pointed out, largely in vain, that 
water power did not cost nothing, because the development of a fall 
demanded a good deal of capital, whose interest and depreciation 
had to be paid. But further than this, Ricardo's theory of rent is 
applicable to water powers as well as to arable land. If steam 
power costs a farthing a unit, and if water power at the same place 
can be produced for half a farthing, after paying working оаа 
and interest, the owner of the water power will claim the odd half- 
farthing as rent, or will just allow the water power enough to 
encourage the production of a new thing. Asa rule, however, a water 
power is not where it is wanted industrially. In the nature of 
things water powers are generally in hilly countries, and are seldom 
near the sea. The result is that a water power as a rule cannot com- 
mand the same price as steam or gas, because it is not where it is 
wanted. The idea in starting many of the water-power stations also 
was that worke which needed power would come and settle near. As 
a matter of fact the cost of power is a much smaller item in most 
industries than is generally supposed, and it does not pay to start a 
works in an otherwise not perfectly suitable locality, simply for the 
sake of the cheap water power. In such industries as engine building, 
flour milling, spinning and weaving, and во on, the chance of reducing 
the expense for power is not enough to overcome other considerations. 
It may be said that in electro-metallurgical processes the whole cost 
is practically the electrical energy, and so carbides, aluminium, and 
electrolytic soda and chlorate of potash will be made at water powers. 
Even this, however, is mislea Carbides and aluminium are 
generally made at waterfalls, and chlorate nearly always is. Electro- 
lytic soda and bleach are made at water powers, but are also made 
extensively by steam-driven plant, Against the cheaper power, we 
have to put extra carriage for materials and for coal, which is often 
needed in addition, and extra carriage for finished products, and very 
often extra cost of labour, as labour is often dear and bad in water- 
power districts. Let us take, as an example, calcium carbide. The 
general idea is that the electrical energy is practically the whole cost 
of the carbide. Taking present practice, however, a kilowatt makes 
about two tonnes, ог say 2 tons of carbide a year. The difference 
between water at, say, £2. 10s. and £5 a kilowatt year is thus £1. 5s. 
a ton іп cost. The price of carbide may be taken at £13. 10s. a ton, 
во doubling the cost of power instead of nearly doubling the price of 
the carbide would increase it a little more than 10 per cent. Differ- 
ence in local cost of coke, lime and labour, coupled with cost of 
carriage, may thus easily be of more importance than cheap power 
even in such a case as calcium carbide, which is an electrical furnace 
product in which, at first sight, the power seems to be the main 
element of cost. In the case of electrolytic caustic and bleach, for 
1 ton of caustic and the corresponding bleaching powder, the elec- 
trical energy, taken at £2. 10в. per kilowatt year, а low water- 
power cost, comes to about 17s 6d. The cauetic and bleach: sell 
for about £20, according to a varying market. Doubling the price 
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of power, therefore, increases the price some 5 per cent. It may thus 
easily pay to use much more expensive power, if the other conditions 
are more favourable. Steam power, for instance, will cost three or 
three and a-half times as much, and yet it pays to make electrolytic 
caustic and bleach in England where the other conditions are all 
favourable. It is not, therefore, the want of water-power that has 
kept the electrolytic industry back in this country. For a water 
power to be really valuable, it should be near a source of material, 
on the sea, and should have a great head of water, во that the capital 
cost of development is small Such a water power is very valuable 
—to the landlord. 

A blast furnace is more valuable than a water power. There are 
plenty in England. But the owners, who have been wasting the gas 
up to now will not give it away ; they will want rent, so that it will 
only just РӘ to use his gas rather than make it. The electrical 
industry thus does not gain, but the iron- masters do. 


CARBON CELLS. 


For many years “electrical energy direct from coal" has been the 
dream of the electro-chemist. That is to say, he has dreamed of an 
electrolytic cell in which the consumed electrode is carbon. The 
best way to realise the difficulties of this problem is to consider it 
solved and see what it means. The carbon must be in contact with 
an electrolyte, and that electrolyte must either be in contact with a 
second electrolyte, which wets the other electrode, or must itself be in 
contact with that electrode. "This second electrode must almost cer- 
tainly be metal, as there are no other non-metallic conductors available. 
''he electrolyte in contact with the carbon must be a salt of carbon 
or must contain a salt of carbon, or it must contain another salt whose 

itive radicle can be replaced by carbon. Such compounds as the 
ydrides, nitride, oxides, chloride, bromide, or the sulphide, or sili- 
cide, of carbon are not salts in the electrolytic sense. Carbon forms 
part of the electro-positive radicle in the organic radicles, and part 
of the electro-negative radicle in the cyanogen compounds, but it is 
never a radicle by itself. To sum up the matter shortly in the light 
of modern theory, carbon never forms ions, and has therefore no 
solution pressure, and can therefore give no E.M.F.* At ordinary or 
moderate temperatures carbon is practically inert, Oxidising agents 
will attack some forms slightly, and sulphuric acid will attack it. In 
this latter case the formation of water and its combination with the 
acid is the determining factor. At high temperatures, oxygen, sul- 
phur, silicon, and to some extent nitrogen, and many of the metals, 
combine with carbon, but there is no dissociable salt of carbon 
formed. "The carbon cel] thus seems impossible. Such schemes as 
Mr. Reed's, ingenious as it is, is not а solution of the problem. 16 
would be simpler to reduce zinc oxide with the carbon, and then put 
it in a zinc cell. f 

It is hardly necessary to discuss thermopiles or thermo-magnetic 

engines as possible economical producers ot electric power. 


(То be continued.) 


CORRESPONDENCE. 


— — 
DUST DESTRUCTORS AND ELECTRICITY WORKS. 
TO THE EDITORS OF THE ELECTRICIAN. | 


Sms: Having a combined refuse destructor and electricity 
works under my charge, it was with great interest that I read 
the abstract of Mr. Goodrich’s Paper, the discussion thereon 
and your editorial comments in last week's Klectrician. Ав 
to the advisability of adopting a combined arrangement of 
electricity works and refuse destructor, my opinion is, that, 
except in very isolated cases, no beneficial results whatever 
accrue, in the long run, to either the electricity works per se, 
or to the ratepayers in general, from any such combination. It 
appears to me that the combination of the destructor, of what- 
ever type or make, with the electricity works can only be of 
any possible advantage in those isolated cases where, for some 
reason or other, no possible use can be made of the steam 
generated from the destruction of the refuse. If the steam 
generated by the destructor plant can be put to any useful 
purpose, such as mortar-mixing, pumping, grinding up 
‘material for flag making, &c., then I should say by all means 
keep the two departments as widely apart as possible. If a 
district must, for sanitary reasons, have a destructor, and if it 
should so happen that the steam generated from the destruction 


* See, however, Billitzer, Monatsh, 1902, 23, 502. | 
+ For а full discussion of the carbon cell see “Primary Batteries,” by 
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of the refuse can be put to no useful purpose, and providing 
that the refuse of the distriot is of & good average quality 
throughout the year, and provided also that the site most 
suitable for the electricity works happens to be the site best 
adapted for the erection of the destructor—then, and Шеп 
only may any advantages whatever, in the long run, be 
expected to accrue from the combination. 

It very frequently occurs that the most suitable site for the 
electricity works is not by any means the most suitable site 
for а destructor, and vice versa; and when in instances of this 
kind the works are combined, the extra costs entailed on the 
one hand or the other, above what the costs would have been 
had the two departments been separated and placed in their 
correct positions, will, very soon, be found to counterbalance 
any slight advantages that may be derived by having the works 
combined. Take our own case at Mexborough. Here the two 
works are combined, and give ultimate results which, I am of 
opinion, may be taken as fully typical of the general results 
obtained in most other places where combined works are esta- 
blished, and resalts which may be expected in a great many of 
the districts where combined works are at present arranged for. 

The actual working of the destructor and steam raising 
plant is now under the control of the Electric Lighting com- 
mittee, but the Sanitary committee pay stokers’ wages, main- 
tenance charges and interest and sinking fund charges on the 
destructor loan. Under the existing arrangement the Electric 
Lighting committee pay to the Sanitary committee 07d. per 
unit generated for all steam used in the engine room. On 
our present rate of output —120,000 units per annum (this being 
our first year of working)—the account for steam will be some 
£850 per annum. This is about the figure it would cost if no 
destructor existed, and we had to generate all our steam from 
coal-fired boilers. Therefore, under the present arrangement, 
the electricity department gains no advantages whatever from 
being combined with the destructor works, and, in my opinion, 
never will, unless the steam from the destructor boiler is given 
practically free of cost, or, at any rate, unless the price at 
present paid is considerably reduced. 

As the electricity works gains nothing by the combination, 
let us see whether the ratepayers gain any advantage. We 
use no coal to speak of,” says the ratepayer; ‘‘ we generate 
all our electricity from dust.” This statement is all very 
well as far as 16 goes, but the question is, could not the amount 
gaved on coal through having the works combined be saved or 
made up in some other way if the two departments were kept 
separate. In a great many cases I venture to think that the 
saving could be made. In our own case 2200 per annum is а 
fair estimate of what is saved on the coal bill by using steam 
supplied from the destructor boiler. It requires three stokers 
to keep our destructor going at such times as steam is being 
supplied to the engine room, and the average wage of these 
stokers may be put down at £1. 18s. per man per week. Now, 


my contention is, that if the destructor was not combined with 


the electricity works two stokers would have а very good job 
in getting rid of the Mexborough refuse ; во, providing that а 
convenient site could have been obtained for the destructor 
works, altogether apart from the electricity works, we can 
fairly say that £100 per annum could have been saved on 
stokers’ wages alone. Deducting this £100 from the £200 
saved on the coal bill, we have left £100 as being the 
amount apparently accruing to the ratepayers by reason of 
having the works combined. This £100 saving is on the 
assumption that no possible use could have been made of 
the steam generated by the destructor boiler had the works 
been kept apart ; also, out of this £100 saving а certain sum 
must certainly be deducted for extra maintenance charges on 
destructor boiler and plant, as the conditions of working are 
certainly more severe when the destructor is combined with 
the electricity works than they would be if kept entirely apart. 
If the destructor was separated from the electricity works, and 
some use could be made of the steam from the destructor (as 
16 can be made use of in nine cases out of 10), it appears quite 
clear that no advantages from a pecuniary point of view 


accrue to either the electricity works per se or to the rate- 
payers in general by having the works combined, and it is my 
firm belief that if the question is looked into thoroughly and 


W. R. сора e D- 5 in “ Elektricitit direkt aus Kohle, Hart- 
leben, Leipzig, aves а full account of work done on this problem 
to 1897, the date ot he book. К ME 
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from an impartial point of view, the results Ї haVe pointed out 
above will be found to hold good in numerous other places 
besides Mexborough. 

. Тһе destructor at Mexborough is of the Meldrum hand-fed 
type, grate area 75 sq. ft., the destructor boiler being of the 
Lancashire type, 24ft. long by 7ft. бір. diameter. I cannot 
at present give any reliable data as to what the destructor is 
really capable of doing in the way of steam production per ton 
of refuse destroyed, or units generated per ton of refuse, as no 
reliable tests have yet been made; but from figures given me 
by the surveyor it appears that since the works started on 
May 5th last, some 3,500 tons of refuse have been destroyed. 
The units generated during the same period have been 61,755 
In addition to the 3,500 tons of refuse, some 80 tons of smell 
coal, costing £80, have been used. This coal has been used 
at such times as the destructor boiler has been laid off for 
cleaning and repairs. The number of units generated daring 
such times as the coal-fired boiler has been supplying steam 
is, approximately, 12,000. This leaves a balance of 49,755 
units as the number of units generated from the refuse alone, 
which gives an average of 14:2 units per ton. 

As to dust and evil odour in the engine room occasioned by 
the near presence of the destructor works, we get our full 
share of both of these nuisances. Unfortunately, for some 
reason or other, the wall dividing our engine room from the 
destructor has been adorned with numerous windows fitted 
with ventilators (I) which probably accounts for a great deal of 
the dust we are troubled with. I need hardly say that 
the “ ventilators” are very seldom opened. 

If a destructor is, ог has to be, combined with an electricity 
works, I am quite in accord with Mr. Goodrich's remark as 
to the necessity of the two departments being under one 
management. Up to some two months ago the destructor 
works at Mexborough was run under the management of the 
Sanitary committee, with anything bui satisfactory results. 
It appeared to the Sanitary committee to be of very small 
consequence whether, during working hours, full steam pres- 
sure was maintained or not so long as the refuse was got rid 
of, and the engine room at times got steam at any pressure 
between 150lb. and 90lb. Since the destructor was handed 
over to the Electric Lighting committee some improvement 
has, I must say, taken place, and with the assistance of a 
barrow or so of small coal at times of clinkering, we are able 
to keep the steam pressure within about 5 per cent. of what 
it should be. 

The destructor at present supplies sufficient steam for 
driving two 50kw. sets (working non-condensing) at full 
load, aad this is about all it is capable of doing, for in a shift 
varying from 8 to 10 hours per day we use up practically all 
the refuse that is collected. I do not expect that the quantity 
of refuse available will increase in anything like the same 
proportion as our load may be expected to increase, so I fully 
expect that ina few years’ time the proportion of steam that 
ean be supplied by the destructor will represent only a 
small fraction of the total quantity required. 

In conclusion, I may say that, being in a mining district, 
Mexborough is in the fortunate position of having a very 
good quality of refuse What the results would be obtainable 
if the refuse was of average quality, or of an inferior quality, 
as it must be in a great many places, I leave your readers to 
work out. —Yours, &0., N. WanING. 

Mexborough, Dec. 2. 

TO THE EDITORS OF THE ELECTRICIAN. 


Sms: There is no doubt the combination of electricity works 
and dust destructors requires the most careful study before a 
decision to combine them is arrived at, but in my opinion the 
combined electricity and refuse destructor works has come to 
stay; further, it is unquestionable that the heat from the 
destructor of an ordinary town will only provide a fraction of 
the total heat which will be required. In many places, however, 
that fraction is worth considering, and in а station supplying 
traction to a moderate-sized tramway for 18 to 20 hours per 
day the fraction may be a most important one. We are supply- 
ing here about 1,000,000 B.T.U. per annum, three-fourths 
of which are for traction, and the destructor now contributes 
heat equal to what would be produced by several hundred tons of 


coal in the course of the year. There are no doubt destruotors 
and destructors, and we do not experience all the troubles 
that some people appear to do. Our load requires the use 
always of one coal-fired boiler in addition to the destructor, 
which meets the difficulty of the varying amount of heat 
supplied from the destructor. The cost of repairs (to the 
destractor) is borne by the sanitary department, as it should 
be, and I do not find that the cost of our own repairs is 
appreciably increased by the presence of dust, &c. It is true 
that when I came here I found the dust a nuisance, аз it was 
allowed to get into the re-cooler hot well—a little difficulty, and 
one which was easily remedied by taking the air-pump dis- 
charge to a closed hot well, and tipping the clinker from the 
destructor under cover instead of in the open air. Complaints 
about smell and dust are almost unknown; very few persons 
passing along the road would be able to tell э destructor was 
at work at all. І agree with Mr. Goodrich, tbat the Electrical 
Engineer should be supreme in a combined station. It is not 
the business of the sanitary officials to get cheap steam ; аза 
rule they know nothing about it, and only want to get rid of 
their refuse. The Electrical Engineer, who is dependent on 
another department for his steam is in an untenable position, 
and is merely the servant to the other. | 

As to the stokers on top-feed destructors getting into such 
& mess as compared with those where it is all shovel work, 
I see no necessity for it. Our destructor is a six-cell Horsfall, 
and our men do not get knee deep in refuse, and 1 consider it 
is more cleanly to put refuse in wholesale than to do it piece 
by piece with a shovel ; moreover, it is impossible to deal with 
all refuse with a shovel—oilcloth snd mattresses, for example. 
I have an open mind on the best boiler except as to the type 
fitted here, which are shell boilers about 116. by 8ft. diameter 
with 34in. fire tubes. These rapidly get choked, and seriously 
reduce the effective heating surface.— Yours, &o., 

NEVILLE APPLEBEE. 
Corporation Electricity Works, Ashton-under-Lyne, Dec. 1. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: 1 have read with considerable interest the Paper read 
at the Manchester Local Section of the I. E. E. and the discus- 
sion that followed, also your notes on the same. 

After some five years’ experience with two different com- 
bined electric lighting and refuse destructor plants, I am 
convinced that the lack of experience and knowledge of 
different town councils and their advisers is the cause of their 
recommending the combination of a refuse destructor with 
their electricity works. The primary object in installing а 
refuse destructor is to have a necessary and proper adjunct 
to the sanitary arrangements of any up to-date municipal 
authority, and it is obvious, therefore, that this primary 
object should be considered prior to the statements made by 
those whose business it ів ёо putin a refuse destructor whether 
it is wanted or not, and who, to obtain this end, present 
glorified statistics of the amount of steam their own particular 
type of destructor will generate. I do not for a moment doubt 
the accuracy of these tests for the time during which they were 
made, but to hope that these Utopian results will always be 
realised is a fallacy. 

I notice that in the discussion nothing is said as to the dis- 
posal or utilisation of the clinker and residue, which, in my 
opinion, should have as thorough consideration as any other 
item for the succeesful management of a refuse destructor 
works. These latter are generally situated, and rightly so, at 
& considerable distance from the centre of the town, and thus 
the carting of the clinker for hard core, or any other purpose 
for which the вате may be used, becomes very expensive—in 
fact, 16 cannot be disposed of profitably owing to this expense 
—and I am, therefore, convinced that trusting to luck, and 
hoping that the various building contractors in the district 
will come and carry your clinker away, and perhaps pay you 
a nominal sum, is not what is to be desired, as this luck does 
not, unfortunately, come the way of all station engineers. 
Therefore, to dispose of this clinker, I consider that in the 
original scheme for a destructor there should be built and 
erected, in conjunction with the same, mortar mills and flag- 
making plant, in order to utilise the clinker and residue for 
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the purpose of making flags and mortar, and also for obtaining 
the always-to-be-sought-for profit. This plant would give the 
destructor plenty of work in generating steam for its own use, 
without its aspiring to run electricity works that bave, or hope 
to have, any pretensions to output at all. 

À complaint is made in the discussion of the dearth of 
refuse. The complainant is, indeed, in a happy position! I 
have always found that with a four-cell destructor working 
24 hours а day and seven days а week at that, there is barely 
lime to burn the refuse of а town of 50,000 inhabitants, but 
perhaps a little enlightenment as to the quality and quantity 
of refase to be destroyed will explain this complaint. About 
200 tons of ‘‘ best quality refuse" (garden garbage and very 
little ashes) are collected per week from the dustbins in a 
certain high-class residential district, and this has to be used 
for the purpose of drying and rendering innocuous about 130 
tons of pressed sewage sludge containing not less than 50 per 
cent. of water, so that it will be seen that the amount of heat 
left for the purpose of raising steam in the boilers cannot be 
very great, although the results in this particular instance are 
as good as can be expected. 

As far as the question of hand-feed and charging apparatus 
is concerned, I consider that both have a good deal in their 
favour. To feed a destructor by hand is certainly the best 
means of making the cell a steam raiser, and also the clinker 
obtained is ofa higher quality, but here the advantages of this 
system etop, and do away with the primary object of the 
destructor. The quantity of refuse destroyed by it is consider- 
ably reduced, and the cost of handling the same is increased 
two or more times over that entailed in the use of an automatic 
charging apparatus, and it, therefore, cannot be considered a 
money or labour- saving method. 

It will be found that the unfortunate engineer who is 
saddled with the management of a combined electric lighting 
and refuse destructor works will learn that, after about 18 
months’ working of his precious destructors, the whole of his 
time and attention, if he can give it, will be required for 
the purpose of re-building the furnaces and the very many 
undesirable repair works necessary to keep them going. 

I also think that the construction of destructor cells gene- 
rally—which is very far from perfection—could be very much 
improved if makers of the same devoted their attention more 
to this particular branch of their ‘ profession” than to the 
compilation of 12-hour test sheets 

I am fully in sympathy with Mr, Birkett’s remarks as to the 
stopping of the ventilators in the power house, and the precipi- 
tation of dust for 200yds. around the chimney, and would 


suggest the insertion in the flues of a dust extractor, and a 
fume cremator for the purpose of rendering innocuous the 
gases which do get through that combustion chamber which 
is thought to successfully obtain this innocuousness.— Yours, 
&., Н. TouLNSON-Lkk, 
Consulting and Chief Electrical Engineer. 


Wimbledon Urban District Council Electricity Dept., Dec. 1. 


Mr. William Sillery, borough electrical engineer at Wrex- 
ham, has sent us а copy of his log sheet for Saturday last, 
when steam was obtained entirely from the refase-fired boilers. 
We give below the essential figures. 


TWO-PHASE “TWIN” CABLES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sims: The Midland Power Co. uses cables with two cores 
and a common return earth sheath (The Electrician, October 
10, 1902). The Leeds Corporation also supply two-phase 
power by this method. It would be very interesting to hear 
the opinion of your correspondents on this system. 

Mr. Eborall states in Howard Lecture III. that '' proper 
balancing will, undoubtedly, be found difficult of attainment," 
and a three wire two phase system—which of all polyphase 
systems ie the worst" in dealing with the above system. It 
can also be shown that the drop in the earth sheath causes the 
phase difference between the two Е.М.Е.в to become more and 
more than 90deg. as the drop increases, especially on a load of 
motors. Will the Midland Power Co. and the Leeds Corpora- 
tion use some method of reducing the drop—e.g., negative 
boosting (if possible with such a system), or will the induction 
motors be specially wound to take their minimum starting 
current with given torque ? 

Would it improve the system if all lighting were done 
between the two cores as a single-phase system, and the two- 
phase system involving the sheath kept only for the motors or 
rotary converters? Both phases would always carry the same 
load, no matter how many lamps were switched on.— Yours, &c., 


Rugby, Nov. 27. Henry Е. М№овтнсоте. 
| ARMATURE LOSSES. 


TO THE EDITORS OF THE ELEOTRICIAN. 


Strs: Since Mr. Murdoch has made mention of my deter- 
mination of the limiting value of hysteresis in a rotating 


| 


WREXHAM CORPORATION ELECTRIC LIGHTING STATION. 


Balancing trans- | 


Total | Вайегу. | 
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tures.” It must be remembered that this reduction of hysteresis 
at high inductions takes place only when the Magnetic field 
is perfectly constant. A small additional alternating field or 
an equivalent change at once produces complications and 
increase of hysteresis. Therefore, the reduction can only be 
obtained in its entirety in a two-pole drum armature with a 
practically solid core, and such high induction through the 
whole core is not practicable. Mr. Mavor’s Paper dealt mainly 
with cores of a hollow cylinder type, such as are usual at 
present, and the conditions do not apply. 

The hysteresis in the teeth is obviously due to an alter- 
nating field. The exact value of this at high induction is, 
perhaps, still a little uncertain, but Prof. Ewing, Messrs. 
Beattie and Clinker, and the writer all agree in showing that 
it falls short of the 1:6 function. Nevertheless, it has a high 
value. At an induction of 22,000 the hysteresis is nearly 
double of that at 14,000. 

Mr. Mavor asks for actual experiment before condemning his 
formule. There is no difficulty about supplying him with 
experiments to prove the error of his assumption that the 
eddy current loss is proportional to B'* and to the speed. In 
my Paper above mentioned I found that the law of squares 
was Closely accurate in both cases. But it surely lies with 
him to prove why he discards the simple theory. 

His formula for the effect of speed on cooling—viz., that 
the disappearance of heat varies as the square root of the 
speed, is, of course, limited to working speeds. For it is only 
necessary to make the speed indefinitely slow to show the 
inaccuracy. But it is singular that Esson’s old formula 
is 0-0006v) gives a straight line which for a variation of speed 

m 1 to 5 lies nowhere more than 1 per cent. of the maximum 
above or below the square root curve. If the latter is based 
upon experimental evidence, the experiments will apply equally 
well to Esson's rule. 

The main point of the Paper—the relation between iron 
and copper losses for each speed—-is one of great importance. 
But in slotted armatures at high speeds the limit of current 
is often caused by sparking, unless a gratuitous extra resis- 
tance is introduced by winding the armature with thinner 
wire, and a higher induction is introduced to stop the sparking, 
regardless of the result that the eddy current losses are higher 
than they should be from Mr. Mavor's theorem. 

On examining Mr. Mavor's curves (Fig. 1), it will be seen 
that his core losses are drawn to increase at a ratio somewhere 
near to the square of the speed, аз he does not put much faith 
in his own formule. But as the two curves bear strong 
evidence of having been drawn with compasses, their shape 
need not be too closely examined. Actual curves of core 
losses and a square root curve do not give nearly so distinct 
а maximum value for available armature losses. A particular 
example 1 worked out, with well laminated armature, showed 
only 5 per cent. of difference in а range of speed from 1 to 2:5, 
say, 400 to 1,000 revs. The figures will depend on the relative 
proportions of hysteresis and «ddy currents, but dynamo 
designers may be comforted in finding so wide a permissible 
range of speed with a given armature.— Yours, &c., 

Franors G. Batty. 

Heriot-Watt College, Edinburgh, Nov. 29. 

P.8.—I should add that my early experiments on oore 
losses were carried out on a smooth-cored dynamo, and the 
expression, eddy current losses œ B?n?, refers only to that 
type. Some recent experiments on slotted cores seem to 
indicate a slightly lower power than n?, though nothing 
approaching to л. I imagine this is due to the screening 
action of the eddy currents in the teeth forcing the lines of 
force into the slots and thus reducing the loss. While [ am 
not yet confident of the effect, the exceedingly rapid change of 
B in the teeth renders such an action very probable.— F. G. B. 


ELECTROLYTIC ALKALI. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sus: In No. 1,278 of your esteemed paper Mr. John В. C. 
Kershaw says, under Germany, “ The Aussig Bell Process is 
being operated at one of the Bitterfeld works, and it is pro- 
bable that in course of time it will be generally adopted by all 
the works under the control of the Griesheim firm,” Please 


will you kindly rectify that this process is not used at all either 
in the Elektron works or in those of the Elektrochemische 
werke G.m.b.H., and that, therefore, the prediction is not 
justified.— Yours, &c., ELEkTROCHEMIScHE Werke G. u. B. H. 
Bitterfeld, Nov. 27. Wilh. Schroers. 


SINGLE-PHASE RAILWAYS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sins: We have to thank you for inserting our letter on this 
subject in your last issue, and have read with interest the 
editorial note appended thereto. With all deference we must 
point out thatt he contention you now make appears to be quite 
different to that made ia your leading article of October 81st, 
and to which we had occasion to call your attention. In that 
article it was contended that because the maximum current 
at starting was greater owing to the weight of the converters, 
therefore the usefulness of the Ward-Leonard system was 
confined to railways where variations of load due to grades 
were excessive, &o. Now, in the note in your last issue, you 
say that the whole of your contention was that the moment 
when there is both large current and full E.M.F. is when full 
speed is nearly approached. But gurely this latter is the condi- 
tion which holds when working on grades (viz., large current 
and full E.M F.), for which, in your first article, you advocate 
the Ward.Leonard system, so that, according to your own 
showing, that syatem should be advocated for rapid accelera- 
tion. Q.E.D. 

With regard to Mr. Kapp’s remarks, which, to say the least, 
are somewhat obscure, you must not take it that we agree 
therewith if you read his words. there was a time when both 
large current and full E. M. F. were required by the train 
motors, to mean mazimum current and full E. M. F. 

Finally, as to the last sentence in your note, you say it was 
maintained for the Ward-Leonard system that the motors 
reached full speed with small current and large E.M.F. We 
have not ourselves come across any such claim either by 
Messrs. Mordey and Jenkin or by Mr. Ward-Leonard, and 
shall be obliged if you сап point out any such claim. We 
fear that you have mistaken the claim, which was, that large 
current and small E.M.F.—such as is required for starting 
the train—could be obtained by drawing from the line a small 
current at full E.M.F. by means of a Ward-Leonard con- 
verter. We cannot find it anywhere claimed that at full 
speed, or where full speed is nearly approached, there is any 
saving on the score of power—the advantages of the system 
at this point lie in other directions. 

If you will insert this further note we sball be obliged, in 
order that there may be no misconception as to the claims put 
forward by Mr. Ward-Leonard.—Yours, &c., 

Westminster, Dec. 2. GEIPEL AND LANGE. 

[ We are content to close this correspondence for the present 
in the interests of our other readers, admitting that we have 
failed to convince Messrs. Geipel and Lange. When these 
gentlemen can give us the working results of a line on the 
Ward-Leonard system we shall be happy to return to the 
subject. This system having been invented in 1891, its 
realisation is possibly nearing completion.—Eps. E. 


LEGAL INTELLIGENCE. 


ea 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council. 
ARBITRATION. 

Mr. Fletcher Moulton, K.C., continued his opening remarks for the 
Marylebone Borough Council. 

Mr. MOULTON : I have previously dealt with the question of self- 
contained eupply. I now want to deal primarily with another hypothesis 
оп which the tables put before you by the claimants are based, and that 
is the basis of an unchallengable monopoly. We had it clearly from Mr. 
Conacher that the tables were framed upon that hypothesis. I want to 
examine what justification there is in law or in fact for that assumption. 

The UMPIRE: I do not think it is suggested, in so far as law goes, that 
there is a monopoly. It was put to us, as I understood it, that there was 
a strong probability—so strong that we ought to act upon it —that they 
would have continued to be the sole suppliers of electrical energy in this 
district, 
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Mr. MOULTON: That is exactly what I thought. We are asked to 
regard the possibility of competition being introduced into Marylebone as 
so unlikely as not to affect value in any way. Now, Sir, I submit that the 
very reverse is the case. If we once admit that there is power in the 
legislature to admit competition, and that it has been done in many 
similar cases, the whole question is of the nature of an inference from 
the circumstances of this particular case. There bave been attempts to 
introduce competition here which have failed, but we can trace the cause 
of failure, and this cause is not anything which you can assume will con- 
tinue. I must give you shortly tbe history of the competition with which the 
Metropolitan Company have been threatened. Electric lighting practically 
began after the 1888 act. There was thought to be a great outbust of 
electric lighting in 1882, but the terms were too crushing for the companies, 
as giving them only 21 years was quite fatal to any substantial enterprise 
being undertaken. It is not unimportant, when calculating the chance of 
the future, to remember that that which was the great set-back to elec- 
trical enterprise in England was due entirely to the influence of the 
municipalities. The terms of the 1882 bill were framed at а time when 
the direct influence of the municipalities was very great, and there may 
come a time when once more they acquire the power which was manifested 
in 1882. Under the 1888 act the consent of the local authority was 
necessary unless, for special reasons, to be embodied in a special report, the 
Board of Trade dispensed with it. At the end of 1888 Marylebone was 
approached by two companies, the present claimante and the London 
Electric Supply Corporation. The Parliamentary committee of Maryle- 
bone Vestry coneidered these applications, and in their report (Nov. 8, 1888) 
expressed the view that it was desirable that permission should be given to 
bothapplicaptsto introduceelectriclighting into Marylebone. In March, 1889, 
another report was presented in which the committee placed on record their 
view that the grant of an authority to any company or person to supply 
electricity does not in any way hinder or restrict the granting of authority to 
any other company or person, and that authority is expressly reserved by 
the committee for further consideration hereafter." The committee did 
not in that report recommend assent being given to the.proposed pro- 
visional order of the London Electric Supply Corporation. The Vestry 
was, however, more favourable to competition than the committee, and 
decided that a proposal be made to the London Electric Supply Corpora- 
tion offering to enter into an agreement with the corporation in similar 
terms, so far as the source of supply at their new station (at Deptford) 
would permit, to that arranged by the Metropolitan Company. That offer 
was made to the London Electric Supply Corporation on March 28, 1889, 
but the terms were not accepted. Therefore, the only provisional order 
which went forward relating to Marylebone was that of the claimants. 
Major Marindin held an inquiry in 1889 into the metropolitan provisional 
orders generally, and the report stated that the Marylebone Vestry had 
given their consent subject to special agreements." Major Marindin's 
report contains additional remarks as to the advantages or other wise of 
competition. 

Mr. BALFOUR BROWNE : An important letter of Mr. Calcraft, then 
secretary of the Board of Trade, also throws some light upon this question. 

Mr. MOULTON : Major Marindin's recommendations included several 
cases in which more than one company was admitted into the same area. 
I do not think any question of competition in the Metropolitan Company's 
Marylebone area arose until the notice issued by the Marylebone Electric 
Supply Co. on June 28,1897, and almost at the same time there was a similar 
application from the County of London Company. The Vestry con- 
Bidered both applications and refused consent, but, by a resolution of 
Dec. 9, 1897, resolved to themselves apply for powera. So refusal to these 
applications was made on the ground that the Vestry were themselves 
applying for powerr. Now, in 1898 both these applications were proceeded 
with by the companies, but when they came before the Board of Trade 
they had not the consent of the local authority, and the Board of Trade 
refused them. They did not urge that there were special grounds for dis- 
pensing with the consent of the local authority, aud the Board of Trade 
refused them. Then followed the application of the Vestry. That was 
thrown out on the cry of “ rate-aided competition." In the latter half of 
1898 the Metropolitan Company and the County and Brush again applied, 
and the Vestry refused their consent, passing a resolution to apply them- 
‘selves for an order. They subsequently put forward a bill authorising 
them to supply, and giving them powers of compulsory purchase of 
the existing undertaking in their district of Marylebote. Unfor- 
tunately, that bill did not comply with the Standing Orders, and con- 
sequently failed. In 1899 the Marylebone Company gave notice to apply 
for a provisional order. The Marylebone Company in 1900, without the 
consent of the Vestry, went to the Board of Trade, and the Board of Trade 
in this case consented, on the ground that the need for competition in 
Marylebone was so pressing that even though the Marylebone local autho- 
rity had not given ita consent it was a proper case for a provisional order 
to be granted. So that up till now the Vestry was for keeping out com- 
petition. It was at that juncture that advances were made to us to purchase 
the Metropolitan uudertaking. 

Mr. BALFOUR BROWNE: There were no advances made by us. 

Mr. MOULTON : Unquestionably the Vestry had only to give ite assent 
to the Marylebone Company coming in and competition would have come 
in 1900. So that there was neither legally nor morally any claim whatever 
to а monopoly. 

Mr. BALFOUR BROWNE: You have left out the entire session of 1900, 
when the Marylebone Company's bill was rejected on second reading. 

Mr. MOULTON : In 1900 we had made terms. The Marylebone Com- 
peny's bill was rejected because it was announced that an agreement had 
been come to between the Vestry and the Metropolitan Company for the 
sale of the latter's undertaking in Marylebone. The next year the Maryle- 
bone Company brought their bill in again, but by that time the Marylebone 
Vestry һай brought forward the bill under whose terms you, Sir, are 
sitting now. Therefore, so far from what we are buying being an uuchal- 
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lengeable monopoly, the ordinary practice of Parliament would, in a very 
short time, have given competitive powers to some other company if it had 
not been that the Vestry came in and purchased the undertaking, and I 
say it is an extravagant value to put upon it to estimate it as though it 
was an unchsllengeable monopoly when in law it was no monopoly at all, 
and that, when you come to look at the facts, there was every probability 
that, in fact, competition would be admitted. They saved themselves 
from realising this defect in their undertaking in the form of actual 
competition by agreeing to sell it. 

I wil now go on to the question of how & valuation like this is to be 
made, for these special circumstances are matters that will come in after 
we have settled the principles of valuation. In the case of a new type of 
undertaking this question is one of considerable difficulty. This is practi- 
cally the first case of the kind, and therefore we have no experience to 
guide us. The only fact which may be regarded in the light of a 

ublic estimate of the value of an undertaking of this kind is to be 
found in the price at which ite shares stand in the market. I do 
not put that forward as conclusive, but it is not so bad a guide. 
Here, Sir, we have got to estimate a present sum on principles largely 
depending on public estimation. The rights that will pass to us are, I do 
not know if absolutely co-extensive, but very much the rights that the 
shareholders of a company dealing with this undertaking would haye. In 
fact, if it was separate as an undertaking, what we should be doing would 
be practically buying the totality of the sbares, so that the price at which 
the shares stand is, in its way it may be а very imperfect way —a measure 
of the public view of the expectancy of the concern. It is evident that I 
must, first of all, consider the question of what is the prospective income 
before I deal with the question of how that is going to be turned into 
present value. Now, Sir, if I go to the tables which my learned friends 
have put in, it appears to me that the apparent accuracy which their detailed 
character gives them is wholly delusive. As I understand the principle 
upon which their estimates have been prepared, it is this: They have 
taken the statistics of the past. They have estimated on certain bypotheses 
as to continuance of increase in the consumption of current in the future. 
They have estimated the amount of extra capital that would be required 
to meet that consumption. They have then taken а certain percentage on 
that additional capital as representing what must be deducted from the 
future receipte to meet it, They have then estimated the price that they 
would be able to charge in the future. They have estimated on a certain 
hypothesis what the cost of that will be, and, having got the net profit by 
subtracting from the price the revenue derived from the sale, they get 
what they call the net profits in the year. Those they have valued as 
deferred paymente, and to that they have added what they receive in 
respect of that which is embodied in plant and buildings in the under- 
taking, the use of which is necessary for them in order to earn their income 
during the 30 years, and they have added to that a claim for severance, 
because they say they are being cut off from Willesden. | 

The UMPIRE: AsI have understood the underlying principle of the 
claimants’ case it is, leaving severance out of sight for the moment, that 
they are entitled to the full present value of the whole of the net profits 
which the company would have received during the remainder of the term 
of its existence plus the present value of such property as at the end of 
that term they would have been able to hand over to a successor. I should 
like to hear what you have to say to that asa bare principle in dealing with 
the value to be paid for an undertaking of this kind. 

Mr. MOULTON : I join issue with the principle in toto if you use the 
words present value in any other sense than the price which а reason- 
able purchaser would give for it. You will have to take some scale of per- 
centage in order probably to calculate what a reasonable man would give. 
I remember in an arbitration іо regard to the value of collieries in South 
Wales I found that all the best valuers there, by common consent, valued future 
profits on a 14 per cent. table. They first calculated what the future profits 
would be, and then they said a prudent man will buy these things and put 
his money down (and lose it if he loses) to puy 14 per cent., but he will not 
otherwise. So that, supposing we say you capitalise profits on a 10 per 
cent. table, it really means an estimate of price. In no other sense ів it а 
legitimate mode of estimating compensation. What I am taking from you 
is something the value of which is that which, as I say, а reasonable pur- 
chaser would give, buying solely in а fairly competitive market for the 
purpose of his profit. I do not think you are entitled to take the present 
value of profite in any other sense. 

The UMPIRE: That is to say you are to regard the purchaser as a man 
who has his own profit to consider? А bold but prudent investor. 

Mr. MOULTON: An uprightly selfish man—a man looking to his own 
profit, but willing to risk that money for the sake of that return. I do 
not say that a man might not school himself to think of present value in a 
wider sense than it is usually applied. “ Present value” is an accurate 
phrase, but present value has associations which, in my opinion, are 
inappropriate here. What you have to consider is the reasonable price of 
the expectances. Now, the first thing that strikes one as essential to such 
an inquiry is what the probable business of the company in the future, 
using business in the sense of scale and not of return, will be. Let us first 
consider the probable scale of thie business. Here the witnesses on behalf 
of the company have put forward a contention that the business of this 
company will consist of two important branches, the sale of electricity for 
lighting and the sale of electricity for power. For lighting they have 
estimated 25,000,000 units per year and for power 8,000,000. At present 
they sell something between 4,000,000 and 5.000,000 for lighting, and are 
selling practically nothing for power. They have been in existence for 
"ome 11 years, and the total number of units sold for power in 1901 is not 
80,000. Now, bow have the witnesses come to these gigantic figures! 
They have looked at the present growth and imagined, with certain 
adjustments, that that growth will go on in the future. I join issue 
absolutely with the soundness of that method. You might just as well 
take the growth in weight of a baby and prophesy what the weight will be 
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when the adult comes out. I have no doubt some very small creatures 
now would rival Daniel Lambert if you took that method. But if I might 
give а kind of rude analogy of the probabilities, I would take the rate at 
which water pours into a great hole in the ground. It at first pours as 
fast as it can get out of the pipe. It is only when, as it were, the vacuum 
has been filled up, or nearly filled up, that you begin to feel or to see the 
rate falling off, and the rate may go on for some time avd then turn very 
suddenly. Now, what you have got to find somehow is an indication of 
what saturation is. What is the amount of electric light that will ulti- 
mately, I might say, satisfy Marylebone. I do not, of course, mean that 
vhings will be stationary, but what is the reasonable conaumption that may 
be expected in Marylebone, and when will that period of saturation be 
reached? Now, Sir, that is very difficult to decide, for the reason that all 
electric lighting undertakings are iu practically the same stage. None of 
them have been long enough, in England certainly, aud I do not know of 
any anywhere, to show what eaturation actually is, and in trying to form 
an idea we have been obliged to go outside. We have examined into the 
question of gae. What was the total light that Marylebone took in 1889 ? 
That is some guide to saturation ; not by any means that the figure of the 
total consumption of gas satisfies at once our requirements as to evidence 
on this point. There was a portion of the lighting done by petroleum 
lamps. But as a first approximation to saturation at a time when gas 
was the main illuminant, and excluding the poor people, who only used 
petroleum lamps of the cheapest kind, and are not touched by this inquiry 
at all, I do not think that we shall be far wrong if we take that as giving 
us the amount of illumination taken in 1889 by Marylebone. It was about 
8,000 cubic ft. 

Mr. BALFOUR BROWNE: When was that! 

Mr. MOULTON : In 1889. That very nearly corresponds with what Sir 
Jobn Pender announced at an early general meeting of the company, when 
he said that per head in Marylebone the inhabitants of Marylebone spent 
22s. оп gas per year. This comes to 248. 6d., I think, at the nominal price. 
I daresay there are discounts, and I daresay his figure was a more accurate 
figure in actual cost than that which I am putting forward. 

Mr. RYDE: Your figure is per head of total population, disregarding 
any question of whether all the population take gas or not. 

Mr. MOULTON: Yes. No doubt 22s. per head was a very accurate 
estimate of what was spent in 1889 by the people in Marylebone on gas. 
I am eure Sir Jobn Pender would not have used a figure like that without 
baving looked carefully into it, having had it calculated for him. Now let 
us turn 8,000 into illumination, because, after all, gas we look upon eolely 
as a means of illumination. That would give 20 candle-hours per person. 
Turning that into electricity, a candle-bour is 4 watte; that would be 
80,000 watts per annum, or 80 unita, Therefore, the equivalent of the total 
illumination of Marylebone was represented by about 80 unite of electricity 
per head. Now, what portion of that consumption will be obtained by the 
electric lighting company] And here comes in the great operating factor 
which is present now, and will be present still more in the future— namely, 
incandescent gas. Gas used as it is now is obviously going to be univer- 
sally used for the purpose of producing light by the incandeecence of solid 
bodies instead of by its own illumination. In my opinion you cannot form 
any idea of the partition of the consumption between electricity and gas 
until you thoroughly appreciate that quantitatively as wellas qualitatively. 
In Germany incandescent gas has been used with very much greater good 
sense than it has been used in Eogland. We are very much behindhand here. 
The cest of illumination by incandescent gas is certainly not more than 
one-fourth the same amount of illumination from incandescent electric 
light, and I shall suggest that, if you are to look into the future, а vast 
amount—in fact, practically all the middle-class lighting, and all the ser- 
vants' lighting, which includes the kitchens and pessages and servante' 
bedrooms and that sort of thing, even in the richest houses— will be held 
by incandescent gas. I agree that the "trade" lighting electricity will 
keep, but invention has already shown that electricity can give large 
amounts of light by methods in which the illumination is produced by the 
consumption of far less energy than the ordinary incandescent electric 
light. No doubt that will secure ite victory in cases where large amounts 
of lights are used, but the victory will be far less profitable. I have not 
the figures before me, but I should think it very probable that the amount 
of light obtained from an electric arc lamp is 50 times as great as the light 
produced from the same amount of current in an incandescent lamp. 
Therefore, where you can supplant incandescent electric lamps by arc 
lights there you are getting the same illumination, but you are becoming 
а very much poorer customer to the electricity undertaking. So that we 
have this light divided up into small centres of light, and we have the con- 
test with incandescent gar. We have, therefore, at both ends, formidable 
competition bearing on the existing state of things. On the question of the 
cost of lighting by incandescent gas compared with incandescent electric 
lighting, you would be obliged to renew your mantles, say, every 600 hours, 
and with incandescent electric light you would bave to renew your lamps 
afver 500 or 600 hours. 

Mr. RYDE: Do you put the life of the Welsbach mantle at about the 
same as the electric incandescent lamp ! 

Mr. MOULTON : Yes, I should not think there is very much difference. 
I do not think I am wrong in the idea I have in my mind, that the use of 
either means adds about 8 per cent. to the cost of the illuminant. Then 
let ua compare the coet of the two lighting agents. You get 10,000 candle- 
hours for дв. if gas is at &, and you get 250 candle-hours from a unit оѓ 
electricity. Therefore, the cost of electricity for 10,000 candle-hours would 
be 40 unite, Take the unit at 44d. for the purpose of comparison. That 
ів 15s. Therefore, the cost of gas would be 3s., and the cost of electricity 
which would give the same amount of illuminant would be 15e. I have 
taken à somewhat high price for electricity, and, of course, it comes out 
proportionately higher. All I want to show you is that, in the comperison 
of cost, we may safely take it that with incandeecent gas you can get twice 
the light for half the money. Incandescent gas will, therefore, here as in 


Germany, be a most formidable competitor, restricting electricity to a 
certain type of customer and a certain type of use. 

Now, Sir, so far I have dealt with light, and with light to a great extent 
independent of price, not because I think it is independent of price, but I 
have tried to get from extraneous sources some guide to what “ saturation ” 
is. In the same way I proceed to the question of power. But here the 
order of importance of the considerations that I have been using with regard 
to light is reversed. There I had a calculation based on electric lighting 
being after alla subetitution for other forms of illumination. But power 
is not а substitution. It comes forward as а competitor to be employed 
for new uses. It is obvious that if electricity as a source of power is going 
to beextremely cheap it may give rise to applications which would be out 
of the question if it was not cheap, and therefore almost the firat question 
in dealing with the field for power is: What is the price per unit at which 
electric power can profitably be applied ? "There are certain fundamental 
principles involved. In the first place tbe characteristic of electric eupply 
is that it bas to be generated at the moment of use. That is the point 
where it is so heavily handicapped as against gas. You must put plant 
down for the maximum demand. You have perfect storage in gas, and 
practically no possibility of storage in electricity. Of course, if you can 
be certain that electric power is used in a way which will not overlap the 
maximum demand, that power can certainly be supplied very cheaply, 
because it will be free from capital charges, and for other reasons too. But 
wherever there is a poesibility that power will be required at peak time you 
have just as much to supply plant for that power as nu would have if it 
was a demand for extra lighting. We have heard of heating and cooking. 
But heating and cooking would probably come on just about the 
very worst time, right in the middle of the реак partly, and if 
they were at all in the peak it does not make spy difference. Then 
we have had lifts referred to. Lifts want to be kept going just as much 
at lighting time as at any other. In fact, power as a by-product is 
practically a dream of the electricians in a district like Marylebone, 
for, if you come to think of the conditions of Marylebone, you cannot think 
of any substantial demand for power at all, much less a demand out of 
peak time. The only one use of electric power which might be said to be 
more or less under control of the suppliers of electricity is for charging 
automobiles. The difficulties are numerous. Automobiles do not exist, 
and it is doubtful whether they will ever exist, in large numbers. 
Beyond this I eannot realy find any field for electric power whatever. 
But one field I must deal with, because it has been referred to by 
claimants’ witnesses, and I think shows the airy way in which these 
phantoms of the imagination have been spoken of as if they were 
worthy of serious copsideration. Take the question of heating by elec- 
tricity. Why, Mr. Ferranti talked about somebody who had started, 
I su , & calorifer, a thing for heating water and circulating it through 
the house to warm it in the way we know so well. Let us examine for a 
moment the suggestion that you are going to use electricity for that. To 
boil a gallon of water takes about half a unit ; raising it from 42deg. to 
212deg. would take halt a unit. It would take about 31 unita to evapo- 
rate a gallon of water. One pound of good Welsh coal, in a good boiler 
mind, properly arranged—I am only going to give you a rough comparison 
between the two—which costa, say, half a farthing, will do that, so that 
you have got a comparison of 34 units—about 18. 5d.—to do the same 
amount as you could get done for about half a farthing. The thing 
is quite preposterous. I do not mean that a faddist will not do it, or 
that а man will not boil bis shaving water, but the idea of any substantial 
social necessity in the way of heating being satisfied by this reckless waste 
is quite preposterous. Such uses do not exist, and never will, and never 
can. So, Sir, I say tbere is absolutely no substantial field for power. The 
suggestion that you can make power so very cheap is purely a question of 
load-factor. Now, power cannot be supplied one atom cheaper than light, 
unless its load-factor is better—that is, unless you have such а continuity 
of demand for power that it exceeds the continuity of demand for light. 
The demand for light is fixed by the length of the bours of darkness during 
which people are atill up and require light. But what fixes the continuity 
of the demand for power? Why, the nature of the application. If you 
were going to have factories you would get a very considerable load-factor 
because those would be working every day for a considerable number. of 
hours a day. But when you come to these miscellaneous uses what load- 
factor have they? In themeelves perfectly infinitesimal. That being во, 
power could not be supplied at any cheap rate in Marylebone because there 
is nothing to justify the belief that there would be anything like а reason- 
able load-factor. And yet my friend's witnesses have lightly put on 
30,000,000 units in some cases and 20,000,000 units in another without 
being able to show anything. | 

(To be continued.) 


Patent Bxploitation (Ltd.) v. Siemens Bros. & Oo. (Ltd). 


This care came before the Court of Appeal, composed of Lords Justices 
Vaughan Williams, Stirling and Cozens-Hardy on Monday, on an appeal 
by the plaintiffs from a decision of Mr. Justice Buckley in the Chancery 
Division dismissing the action. The action was brought to obtain an 
injunction to restrain defendants from infringing the Letters Patent 
No. 1,110 of 1890. А full report will be found in The Electrician, 
Vol. XLVIIL, pp. 547, 585 and 626, which also contained a list of the 
patente and other publications which the defendants put forward as antici- 
pations. An alternative claim was made for damsges. Defendants were 
alleged to have infringed the patent by manufacturing, shortly before 
December, 1900, and by the sale in that month of cells made in the manner 
described in the plaintiffs’ specifications. Defendants denied that plaintiffs 
were at the date of the writ the registered legal owners of the patent, or 
that they had any title to the same. They also denied that they had 
infringed the letters patent, and alleged that the patent was invalid. The 
defendants further pleaded that tbe alleged invention wae not proper 
subject matter of letters patent. | 
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Mr. ASTBURY, К.С. (with him Mr. Shaw and Mr. Paget), on opening 
the case, said that the subject of the patent was a dry battery, similar to 
those used for electric bells and telephones. Mr. Justice Buckley had 
decided the matter substantially on tbe question of construction of the 
specification. Infringement was adinitted if the plaintiffs’ specification was 
good. He thought 12 specifications and two books were relied upon as 
prior publications, but only five specifications were dealt with at the 
hearing in the Court below. There were two prior users alleged, and 
neither of them were relied upon. There could be no question as 
to the utility of plaintiffs apparatus. The evidence was unchal- 
lenged, that, as soon as the plaintiffs battery was brought out it 
absolucely knocked every other battery of this class out of the market. 
After the date of the Leclanché cell, there were many attempts to get what 
was called а dry battery. There were, he thought, nine points wanted in 
batteries—viz., constancy, portability, no re-arrangement or attention 
necessary, no recharging, no noxious fumes, no liability to break—(you 
might throw plaintiffs’ about and could not hurt it)—great power in a 
small compass, cheapness—(plaintiffe’ was the cheapest that had ever been 
put on the market)—low internal resistance, and little deterioration after 
not having been in use for a long period. Those were the advantages of the 
plaintiffs’ battery. Не was glad to say there were certain matters in the 
case which were not disputed. The trade witnesses at the trial proved 
that the moment the plaintiffs’ battery was invented it obtained an enor- 
mous sale; that was not disputed. Mr. Justice Buckley only “just” 
decided against the plaintiffs. His lordship came to the conclusion that 
the plaintiffs had not quite claimed all they had invented. He (counsel) 
contended that Hitchcock did a great work ina small way. The plaintiffs’ 
case was that the learned judge had given an unnatural meaning to the 
specification instead of allowing the words to have their ordinary fair 
significance. They said that if the learned judge had given the 
words of the specification their ordinary significance their invention 
was clear on the document. The merit of the plaintiffs’ invention 
which made the battery such a useful one was the exact way in which 
certain pastes were made and mixed. They had described how, in order 
to arrive at a proper paste, the manganese must be “ pulverised.” That 
meant it must be reduced to powder. It did not mean “crushed.” The 
learned judge had held that “ pulverised” in the specification would 
include “ pounding,” and he said if that was so there were certain anticipa- 
tions in which was manganese pounded, and that, therefore, the patent was 
bad because itincluded something which had gone before. Personally, he (Mr. 
Astbury) was not afraid of that argument, because when earlier documents 
were seen it would be found that hardly any of the essentials of the 
plaintiff's combination was present in any of them. It wasa sort of going 
about getting a bit out of this, a bit out of that and a bit out of the other, 
and then arriving at the inventor's result. That was what the patentee 
did. The battery consisted of a cylinder the outside of which was very 
thin zinc. In the middle was а carbon rod, and in the two spaces 
between were certain pastes which contained sal ammoniac. The outer 
paste consisted of plaster of Paris, and acted as the porous pot. It 
also always remained damp. He would remark that it was the first 
time anyone had used pulverised peroxide of manganese in a battery. 
Mr. Justice Buckley had refused to give the word "'pulverised" its 
common significance. 

Lord Juetice WILLIAMS said pounding would sometimes produce 
pulverieation. | 

Mr. ASTBURY said that was so if the pounding went on for a sufficiently 
long time, but that was not the trouble in this case. If they could find in 
any previous document, a direction to pound to pulverisation and make 
into a paste such as was directed to be done ia the plaintiffs’ specification, 
he would would have nothing further to say, but there was nothing 
approaching it. The inner paste was a depolariser, and the result was that 
this battery had ап extraordinary amount of power in comparison to its 
size, and it was perfectly constant. 

Lord Justice WILLIAMS: What is the difference between the two 
pastes ? 

Mr. ASTBURY said one was the damp excitant and the other was the 
depolariser. Counsel next dealt with the specification which, he said, stated 
that the invention related to galvanic batteries constructed with a cylinder 
of zine or equivalent metal forming one electrode, and a piece of carbon 
forming the other electrode. The cylinder was lined with the exciting 
agent, consisting preferably of the following ingredients—viz., eal ammoniac 
1 part, chloride of zinc 1 part, plaster of Paris 5 parts, and water 2 parta, 
to which was added a little less than 1 part of a comminuted vegetable 
material, preferably flour. The materials are mixed forming a semi-fluid, 
which is poured into the cylinder round a central core temporarily 
inserted. The exciting agent soon sets to the condition of a semi-solid, 
and the temporary core is removed. The carbon pole is then inserted 
centrally in the space left by the withdrawal of the core, and the 
space round the carbon is filled with compound consisting preferably 
of the following ingredients :—Sal ammoniac 1 part, chloride of zinc 
or other hygroscopic substance a tenth part, and a depolarieing 
agent, pulverised peroxide of manganese 3 parts, with pulverised carbon 
5% parts. These are mixed with water, 2 parts, to form a semi-solid, 
which is poured in round the carbon, and the top of the cylinder is then 
sealed round the carbon, making it substantial impervious to air or 
moisture. The materials mentioned as exciting and depolarising agente 
might be varied, the important feature of the invention being the inter- 
position between the positive and negative electrodes of two layers of com- 
position in а semi-fluid or plastic state. The specification was as plain as 
@ man could speak. 

Lord Justice WILLIAMS : Suppose if anyone could, by the use of any 
material that he liked to uae, obtain interposition between the positive and 
the negative electrode of two layers of composition, and get them in a 
semi-solid or plastic state, the one in contact with the negative electrode 
and the other in contact with the positive electrode, would he, according to 
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your view, infringe your invention, although he used entirely different 
ma | 

Mr. ASTBURY: Yes, if they were substantially as set forth. With 
reference to Bender the counsel said it was not the same construc- 
tion as plaintiffs’, but it was clear that Hitchcock's invention was a 
method for producing а current in а better and cheaper way than it had 
ever been done before. Mr. Justice Buckley had said that Hitchcock’s 
cell was an ordinary Leclanché cell, but with that he (Mr. Astbury) did not 
agree. Мг. Swinburne had said that fine pulverisation was a new sug- 
gestion to him. The knowledge of people before the date of plaintiffs’ 
patent was that if you put in powder you reduced the value of your cell 
five times. 

Lord Justice WILLIAMS: Mr. Moulton would not for a moment 
deny, I should think, that even though your invention consisted of a col- 
lection of items of very well known processes, and contained nothing 
else, that that would necessarily make it а bad invention. 

Mr. MOULTON : Of course I should not. 

Mr. ASTBURY, continuing, said tha“ a Mr. Ballantyne had been put 
into the box to say that he could make a battery out of Thiebaut's first 
edition. Of course he could make a battery out of any of these documents, 
but the plaintiffs called & witness, who was a trade witness, and engaged 
every day in making these batteries. He said he could not make a workable 
battery by following out the directions of Thiebaut, but added that he could 
if he were allowed to make the battery with his knowledge of Hitchcock's 
invention ; very little alterstion to Thiebaut would make the tbing right. 
The point in the case was not whether you could make an efficient dry 
battery out of Thiebaut's first edition, together with the knowledge of 
to-day, but it was whether out of those three documents of Thiebaut taken 
together there was prior publication of the plaintiffs’ invention. In Thiebaut 
you did not get that information as to detailed construction. The Court 
would not, if it could, possibly help it destroy & patent by a paper anticipa- 
tion. He asked their lordships to вау that there was nothing in 
Thiebaut's three documents which enabled you to make the plaintiffs’ 
invention. He submitted that the plaintiffs were entitled to succeed, and 
that the decision of the learned judge in the Court below should be reversed. 

Mr. SHAW having briefly followed on the same side, 

Mr. FLETCHER MOULTON, on behalf of defendants (respondents to 
the appeal) submitted that Mr. Justice Buckley had come to a proper 
decision. Mr. Astbury had told their lordships to remember that plaintiffs’ 
patent was one for emall details of construction. He (Mr. Moulton) joined 
issue there. А patentee had always the chance of taking a broad claim 
—claiming the whole class of which he had invented a specimen. 
But if he did that, he must be sure that that class was novel. The ques- 
tion in this case was: Did the patentee claim the class or did he claim 
the individual battery ? Hitchcock said in effect: “ Make your pastes of 
what you like. I claim a battery of this construction, with pastes in two 
layers, one excitant only and the other excitant and depolariser. I have 
given you practical directions how to make one, but I tell you I do not 
care what you put in or make your pastes of.” He (counsel) suggested 
that the fair meaning of the patent was this: “ Materials are no part of 
my invention, which is between the zinc and the carbon, the two pasty 
layers both with excitant, one only with depolariser.” So far as the claim 
was concerned, it was the broadest one possible. How could the world get 
to know that this pulverisation of a particular material—which need not 
be put in, as the patentee said— was within his patent? With regard to 
the question of the layers of paste, it was perfectly well known that tbis 
had no chemical action nor any electrical action. All it did was to have a 
joint occupation of the space, and therefore the thing was not capable of 
spreading. The patentee claimed taking а battery, which he (counsel) 
said was an old battery, and putting the electrolyte into a pasty state. 
The advantage of & hygroscopic substance was that it should get water 
from the atmosphere ; but Hitchcock said that it was to be hermetically 
sealed. 

Mr. SHAW said that Bender's was hermetically sealed too. 
for the purpose of preventing the moisture getting out. 

Mr. MOULTON : You cannot get it moister by having it closed, but 
only by reason of its getting moisture from the atmosphere. What 
Bender claimed was his device whereby he was able to absorb the ammonia 
given off. 

Lord Justice WILLIAMS : Bender does not state anything about paste 
at all. 

Mr. MOULTON : It ia really just the same. 
put water. There is no paste. Carbon cannot make a paste. 
sand and water. 

Lord Justice STIRLING : беа sand is a plastic material in certain cir- 
cumstances. Bender seems to be merely putting in lumps of carbon and 
peroxide of manganese. 

Mr. MOULTON: No, it is pulverised—pulverised is exactly the same 
thing as crushed. 

Lord Justice WILLIAMS: Bender says nothing about “ to the required 
consistency.” 

Mr. MOULTON : If you have the things powdered and put water to 
them, that is what is meant. That is the sort of consistency. 

Lord Justice STIRLING: The patentee does tell you that it is to be 
semi-solid or plastic. That is to say, that the materials are to be in that 
condition, but I do not see in Bender any mention of that. Bender speaks 
of mixture which might belargish lumps, and you could not make а paste 
out of it. 

Мг. MOULTON : Bender does not only mean that. These pastes аге 
nothiug more nor less than the powdered stuff with water in it. Peroxide 
of manganese would necessarily be in grains, so that “crushed” must 
necessarily mean powdered." What you call it in a patent does not alter 
the nature of the substance. 

Lord Justice STIRLING: The whole point is this, that by the inter- 
pretation you put on the patent it is a patent for using two layers of sub- 
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stances which are to be semi-solid or plastic. Now, if ® portion of the 
space is filled up with materials in the eame condition as thote in Leclanché, 
I should not call those semi-solid or plastic. 
The learned counsel, continuing his argument, construed the petentee's 
ification as intending to be a broad claim to all batteries in which 
were two semi-solid plastic exciting agente one only of which had 
a depolarising action. The question was not, therefore, one of details of 
construction, nor could anything turn upon the peculiarities of carbon and 
peroxide of manganese, because the claim covered any battery which had 
neither of those ingredients. The knowledge at the time when the patent 
was granted covered the changing of a fluid into paste form whenever the 
change was wanted. It was common knowledge among electricians, and 
an ordinary operation that a battery with fluid excitante might be made 
unspillable by turning the fluid into a semi-solid condition. 

Lord Justice STIRLING: Is there anyone who will say that he had 
teen before the date of the patent a galvanic battery substantially the 
same as the plaintiffs’. 

Mr. MOULTON aaid he was not prepared to go that length, but he 
maintained that before that date there was an equivalent of that which 
the plaintiff described. The characteristic of the claim was two pastes, and 
if the claim was good, any battery having two pastes came within it. This 
was a case in which the Court ought to hold the patentee to the breadth of 
his claim. A claim like this was commercially most minatory, for it would 
frighten anyone who did not want а lawsuit from a whole class of manu- 
factures in regard to which the plaintiffs had no exclusive right. 

Mr. A. J. WALTER followed on the same side, and had not concluded 
bis address when the Court adjourned. 


Dublin United Tramways Co. v. Fitzgerald. 


Last week the House of Lords delivered judgment in this appeel 
from an order of the Court of Appeal in Ireland (Lord Justices FitzGibbon, 
Walker and Holmes), dated Dec. 19, 1901, affirming a decision of a Divisional 
Court Lord Chief Baron Palles, and Johnson and Kenny, JJ.) given ou 
June 12, 1901, by which appellants’ motion to set aside a verdict of a 
special jury and a judgment of Mr. Justice Gibson for £1,000 and costs in 
favour of respondent was refused with. costs. The damages were given as 
compenration for injuries received in au accident held to have been 
occasioned by negligence of appellant company, and the question was the 
extent of the statutory obligation of the company to maintain in good order 
certain portions of a roadway. 

On March 4, 1900, respondent was driving a horse and cart in Grafton- 
atreet, Dublin, on the tramway track. He alleged that the surface was not 
ia proper condition and was а danger to those engaged in ordinary traffic. 
In congequence of this state of the road respondent was thrown out of the 
cart and sustained serious injury. At the first trial the jury found that 
the part of the pavement for which the company was responsible was slip- 
pery and unfit for traffic, and a danger to ordinary traffic, that respondent 
was injured by reason of such condition, and that the misfortune was due 
to the omission of sanding to prevent the roadway from becoming slippery. 
It also sppeared that in August, 1899, Dublin Corporation took out two 
summonses against the company based on the slippery condition of the 
roadway, апа the divisional magistrate held the company liable, and 
imposed а penalty in respect of both summonses ; and on а case being 
stated for the opinion of the Queen's Bench Divieiop, the conviction was 
upheld by Justices Madden and Andrews and the Lord Chief Baron, Mr. 
Justice Boyd diseenting. The question turned upon the construction of 
sec. 28 of the Tramways Act, 1870, which, though it does not extend to 
Ireland, was incorporated in sec. 57 of the Dublin United Tramways 
(Electrical Power) Act, 1897. That section enacted that ''the company 
shall at all times maintain and keep in good condition and repair, and so 
a8 not to be a danger or annoyance to the ordinary traffic, the raile of the 
tramways, and the substructure upon which the same rest, and also the 
paving, wires, posts, tubes and electrical apparatus of any description what- 
ever, and if the company at any time fail to comply with this provision, or 
with the provisions of secs. 25 and 28 of the Tramways Act, 1870, they 
shall Le subject to a penalty not exceeding £5 for every day on which such 
non-compliance continues, and in the event of ару such non-compliance as 
aforesaid, and without any prejudice to any other remedy, the road 
authority may, after giving 48 hours’ notice to the company iu writing, 
execute and do all works necessary for such maintenance and repair and 
for such restoration as aforesaid, ог as in the said sec. 28 of the Tramways 
Act, 1870, is mentioned, and may recover the costs, charges and expenses 
of во doing from the company." 

The LORD CHANCELLOR, in moving the dismissal of the appeal, said 
that tbe question turned upon worde, which did not require elaboration. 
The company were permitted to use the public highway for their under- 
taking under certain obligations, and especially that the highway should 
be kept in a safe condition for public use. The tramway had no exclusive 
right to use the highway, which was intended for the public at large, but 
part of the roadway was placed under their immediate superintendence. 
It was the duty of the company to preserve and secure the public conve- 
nience on that part of the highway over which they had qualified dominion. 
They were under the authority of their immediate superiors, the Corpora- 
tion, and were bound to make the highway in a proper condition and to 
maintain it во under the superintendence of the road authority. One of the 
company's ohligations was to repair and maintain the pavementand the setts 
constituting it to the same extent and with the same care as the rest of 
the highway had to be maintained by the road authority. The particular 
character of this part of the highway was such ав in certain circumstances to 
become a nuisance and dangerous to traffic. When the accident actually 
oceurred the part of the roadway controlled by the company was dangerous. 
Further, in that particular matter they had received instructions to prevent 
such a state of affairs from arising. He did not understand the argument 
that the right of restoration of the roadway did not include the duty of 


putting it into a safe condition. It was for the tramway company to keep 
that part of the roadway in a condition fit for publie traffic; and, though 
no ргесіғе metbod was exclusively obligatory, the use of sand was that which 
was actually enjoined on appellants and seemed to be moat satisfactory. 
The appellants were responsible for the neglect of duty of which the jury 
had found them guilty. 

Lord SHAND held that the company had entire control of the part of 
the road in question, which was defined by the statute. He was unable to 
accept appellants’ construction of the act—that their duty ceased when 
they had structurally made the road. It was their duty also to maintain 
their part of the roadway in & state safe for traffic, and in particular to 
prevent it from becoming so slippery as to cause accidents such as that 
which bad given rise to the action. 

Lord DAVEY said that clearly the duty of the company was to restore 
the roadway to a proper and safe condition, and they had received a notice 
from the road authority to so restore the road, and the appellants might 
have used any method —not merely sanding— which would bring about the 
desired result. The road was not in good condition, and, either by the 
temporary and recurrent method of sanding or the permanent remedy of 
resetting, the tramway company was under obligation to put it into a satis- 
factory state. He had no intention of discussing the larger question of the 
respective duties of the tramway company and the road authority with 
respect to scavenging and cleaning the roads. The sole question with 
which their lordships had to deal was the maiutenance in a safe condition 
of the part of the streets which were under the control of the tramway 
company. 

Lord ROBERTSON accepted the contention of appellants that their 
responsibility was with respect to the structure ; but the loss of roughness 
caused by wear and the slippery condition thereby occasioned were actually 
questions of the structure of tbe roadway, and appellante, having allowed 
the surface to become worn to the point of danger, were bound to restore 
it to а state of safety, whether by sanding or апу other effectual method. 

The appeal was, therefore, dismissed with costs. 


Worthington Pumping Bngine Co. v. Moore. 


This was an action brought by plaintiffs against their late manager in 
England relating to patented improvements in the construction of the 
Worthington pump. The action also raised the right of a servant to take 
out & patent for an invention made by him during his contract of service 
a8 the result of materials and information supplied to him by his employers. 
The trial of the action tock 11 days, and involved а careful examination 
апа comparison of various designs and drawiugs of portions of the pumpe, 
and of a number of scientific experts and other witneeses. 

Reserved judgment was delivered by Mr. Juetice BYRNE on Saturday. 
His lordship said that from time to time drawings were furnished by the 
head office in America to the English tranch showing all stock patterns, 
novelties, alterations and improvemente in design and construction, and 
there was also a confidential circular known as The Inter Office" from 
time to time sent out by the head office, or by the corporation 
of Henry R. Worthington, to the various branches, giving full informa- 
tion as to the manufacture of Worthington pumps as well as details of 
new constructions. Speaking generally, the basis and foundation of all 
designs and drawings settled and approved in the London office and of the 
pumps sold were the drawings and information furnished from the head 
office in America. The fullest communication appeared to have been made 
a8 to fresh requirements and new designs between the corporations and 
branches interested in Worthington pumpe, and their officers and agente. 
Defendant was in the habit of visiting the United States from time to 
time, and there of exchanging views and discussing matters connected with 
the business with Mr. Charles Worthington and others. Defendant came to 
England in 18£4, and various agreements were entered into under which 
defendant was psid by salary and commission, and beside his interest under 
these agreement, defendant had a substantial holding of stock in plaintiff 
corporation. It was part of defendant'sduty to communicate and consult with 
head office about any modifications and alterations in construction required to 
suit customers’ views, and to offer such suggestions as might occur to bim 
as advantageous to plaintiffs. He would not have been acting with that 
gcod faith implied in his contract had he kept back new ideas or details of 
construction suggested or carried out in ordinary course of business 
bet ween the parties (even though auch ideas or details might have been, in 
the hands of а third person, properly subject matter for a patent) with a 
view to his personal profit at the expense of plaintiff corporation. On 
May 3, 1901, defendant was dismissed, as he said, wrongfully, and two 
actions had been brought by defendant against plaintiffs for damages for 
wrongful diemissal, and for an injunction to restrain the infringement of 
certain letters patent taken out by him in his own name during the pen- 
dency of his employment by plaintiffs, and plaintiffs couuterclaimed for 
substantially the relief asked for in the present action. The attitude and 
respective claims of plaintiffs and defendant in relation to the patents were 
clear ; each party claimed to be absolutely entitled to the whole beneficial 
interest in them—defendant because he was the inventor and patentee, 
plaintiffs on the ground that the patents were merely for forms of con- 
struction of pump: which were embodied in drawings furnished by them 
to defendant as their agent, and that the defendant had no right, 
having regard to the obligations arising from his position aud duties, 
to make use of confidential information acquired by him in the course 
of his employment for taking out a patent, unless for their benefit. 
He (his lordship) recognised and quite appreciated the principle of those 
cases which bad established that the mere existence of a contract of service 
did not, per sc, diequalify a cervant from taking out a patent for an inven- 
tion made by him during his term of service, even though-the invention 
may relate to subject matter germane to and useful for his employers in 
their business, and that even though the ‘servant migbt have made-use of 
his employers’ time and servants and materials ;in bringing his invention 
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to completion, and might have allowed his employers to use the invention 
while in their employment ; but it was clear that all the circumstances 
must be considered in each case. Having regard to the nature and scope 
of defendant's employment, to the obligations and duties arising from such 
employment, to the trust reposed in him, to bis own conduct in endea- 
vouring to establish а trade for hie employers in the very articles he sought 
to preclude them from using, he thought he should be wrong in holding 
that he was entitled to continue to hold his patents against plaintiffs. The 
main issue was—could defendant without breach of his obligatien towards 
his late employers, insist upon retaining and enforcing against them the 
patents he had taken out! He thought he could not. He thought that, 
subject to recouping defendant the expenses incurred in taking out the 
patents, plaintiffs were entitled to a declaration that defendant was a 
trustee for them of the patents in question, but he thought he ought to 
insert in the judgment words which would prevent it from being taken in 
any way as founded upon a view that the patente were valid. Defendant 
must pay costs except so far as increased by claim in respect of patent on 
which plaintiffs offered no evidence. 


Williamson v. Gilchrist. 


At Manchester Assizes last week Mr. Justice Jelf and a jury beard an 
action brought by Mr. R. К. Williamson, electrical engineer, against 
Мг. G. К. Gilchrist, his former employer, for £200 as compensation for 
wrongful dismissal and for certain moneys alleged to be due. It appeared 
from plaintiff's statement that he entered defendant's service on terms of 

and commission, and that these terms were varied from time to 
time. The defence was that the plaintiff had omitted to keep his books in 
8 proper manner, had failed to refund certain sums due to defendant, had 
refused to hand over certain books, and had sent defendant a solicitor's 
letter threatening to issue a writ. This defendant had regarded as mis- 
conduct on plaintiffs part, and justified his summary dismissal. There 
was a counterclaim for £15. 

The jury were unable to agree, their chief difficulty being as to whether 
or not plaintiff had been guilty of such misconduct as would justify dis- 
miesal. They were sent back by the judge, and were still unable to 
on the main questions submitted, but contingently found that if plaintiff 
suffered damage, there should be judgment in his favour for £50. 

On Monday, Mr. Justice Jelf reviewed the evidence, and said he had 
come to the conclusion that there was no conduct on plaintiff's part which 
а reasonable man would describe ae misconduct. Не held there were no 
grounds for summary dismissal, and gave judgment for £6. 15e. in connec- 
tion with money claimed ав due, and for as damages for wrongfnl 
dis missal, with costs. The counterclaim was struck out, and atay of execu- 
tion granted for one week on payment of the amount awarded into court. 


New Imperial Blectric Lamp Co. (Ltd ) 

On Tuesday Mr. Justice Byrne heard a petition by the Disconto 
Maatechappij for the winding-up of this company, and appointed the 
Official Receiver provisional liquidator with a view to his looking into 
matters only. The petition was ordered to stand over. 


PARLIAMENTARY INTELLIGENCE. 


ALL-BRITISH CABLE TO INDIA. 


In the House of Commons on Tuesday, Sir CHARLES DILKE asked 
whether any steps were being taken towards the construction of a cable 
between the Cocos and Ceylon or the Cocos and Singapore which was 
recommended by the Commi*tee on Cable Communications as giving an 
alternative and all-British cable line to India. 

Mr. BALFOUR replied that the Government was awaiting & reply from 
колы Government, with whom it had been in communication on the 
matter. 


THE LONDON COUNTY COUNOCIL'S TELEPHONE 
CONTRACT. 


In a printed reply to Mr. Bousfield, who asked the Postmaster-General 
for an explanation of the circumstance that, whereas the National Tele- 
phone Со. quoted the London County Council £327 for certain work, the 
Post Office telephone department specified £430, 

Mr. AUSTEN CHAMBERLAIN said that the National Telephone Co. 
already provided a certain number of exchange lines and private wires for 
the London County Council, and by this means a revised estimate for the 
whole installation, including the new work which the Post Office was 
invited to tender for, resulted in an increase of £327 over the charge for 
the o'd service. For the additional service the company's quotation was 
precisely the same as that put in by the Post Office. 


TUNBRIDGE WELLS TELEPHONES. 


In a printed reply to Mr. Lough, in the House of Commons on Tuesday, 
who inquired whether the President of tbe Local Government Board could 
hold a local inquiry so that the exact facts concerning the propoeed sale to 
the National Telephone Co. of the municipal telephone system at Tunbridge 
Wells under circumstances which have already been given at length in our 
5 6 

Мг. G said he had no jurisdiction in regard to the proposed aseign- 
ment of the Tunbridge Wells undertaking, and any such тиви for an 
inquiry should be made to the Postmaster- General, whose consent to the 


assignment was required under the lioence granted by him to tbe Town 
Council A similer application had been made to him by a committee of 
Tunbridge Wells ratepayers, to whom he had given the same answer. 


Lhe Patent Law Amendment Bill was read a third time and passed in 
the House of Lords on Monday. 

The Expiring Laws Continuance Bill was read a third time in the House 
of Commons on Monday, and a first time in the Houee of Lords on 
Wednesday. 

The Local Authorities ( Bills in Parliament) Bill was withdrawn on Monday 
in the House of Commons. 


PARLIAMENTARY NOTICES. 


Electric Lighting Notices.—We conclude this week the list of 
notices for electric lighting and traction powers. The number of 
applications for provisional orders is somewhat less numerous than 
for 1901, the numbers being 65 and 67 respectively, but there is a 

increase in the number of bills promoted, in which powers for 
electric lighting, tramway and other purposes are sought. 

The following further notices of intention to apply for provisional 
orders have been given :— 

Camberwell (London) Borough Council; the Ccrrorations of Falmouth, 
Huddersfield (for Linthwaite), Launceston and Stafford (for Seighford, 
Tibbington, Hopton and Coton, Baswick and Castle Church); and the 
Aberyehan, Bedwellty, Bexley (for East Whickham), Brixham, Brumby 
and Frodingham, Calverley, Dawlish, Horbury, Horsforth, Hucknall- 
under-Huthwaite, Mitchelstown (Ireland), Mutford and  Lothingland, 
Newton-in-Makerfield, Orrell, Portland, Southgate, Stroud, Warmley, 
Whickham, Wigan, Wimbledon (for Merton) and Yeovil (extensions) 
District Councils ; also Lanarkehire County Council (to transfer Cambus- 
Jang electric ligthing powers, &c.). i 

Bridgwater апа District Electric Supply and Traction Co. (for Bridg- 
water and district); Alderley and Wilmslow Electric Supply Co. (for 
Wilmslow); County of Durbam Electrical Power Distribution Co. (South 
Shields rural district апа Auckland); County of Kent Electrical Power 
Distribution Co. (Queenborough, Sittingbourne, Milton-next-Sitting- 
bourne and Sheppey); Ingleton Electric Lighting and Power Co. (Ingleton 
and Thornton-in-Lonsdale); Mr. G. W. D. Assheton-Smith (Port Dinorwic, 
Carnarvon) ; Whitchurch and Pangbourne Electric Supply Co. (Whit- 
church and Pangbourne); Iele of Wight Electric Light and Power Co. 
(Carisbrooke and Northwood); and Urban Electric Supply Co. (Illogan) ; 
Kent Electric Power Syndicate for (1) Bromley Rural District, (2) Sitting- 
bourne and Milton, (5) Strood and Dartford Rural Districte, (4) Sandwich, 
Deal, Walmer and Eastry, and (5) for Sevenoaks ; Leatherhead and District 
Electricity Co. (Ltd.) (Dorking and Fecham); Uxbridge and District 
Electric Supply Co. (Yiewsley, West Drayton, Harefield, Northolt and 
Greenford in Middlesex, and portions of Eton and Amersham in Bucks) ; 
and Mr. W. V. M. Popham (for Chipping Norton). 

The following notices of intention to promote bills have been 
given :— 

A bill to be introduced by the London County Council seeks authority 
for compulsory purchase of electric lighting undertakings in London, to 
authorise combination between London County Council, the Corporation of 
City of London and the Councils of metropolitan boroughe in regard to 
same, to purchase undertakings by agreement, &c., to appoint joint com- 
mittees, to obtain powers as to application of revenue of purchased under- 
takings and as to deficiency in such revenue, to eupply electricity in 
bulk, &c. 

In the General Powers Bill of the London County Council it is sought 
to confer power upon the metropolitan borough councils to supply elec- 
tricity, to expend moneys in wiring and fitting and supplying wires, 
fittings, machinery and apperatus for the premises of consumers or 
prospective consumers, to enter into agreements with regard to same, also 
to empower councils to borrow in rame way and under same conditions as 
if such expenditure were for purposes of Electric Lighting Acte, 1882 and 
1888, &c. 

Stoke Newington (London) Borough Council seek power to enter into 
agreemente with the Borough Councils of Hackney and Islington as to 
supply of electricity, to acquire lande compulsorily, &c. 

Cleveland and Durham County Electric Power Co. to repeal so much of 
sec. 9 of their Act of 1901 as prohibita construction of generating stations 
elsewhere than on landa described in first schedule of act, to confer further 
powers in regard to construction of stations, purchase of lands, &c., to 
acquire from local authorities or other undertakers provisional electric 
lighting orders affecting districte within company's area of supply, to 
enable company to pay out of their capital or any of their funds from time to 
time during such time as may be prescribed by the bill, interest, or divi- 
dends on any of their shares or stock," to confer upon, extend and apply to 
company all or such provisions of tbe Electric Lighting Acts of 1882 and 
1888 and the acts incorporated therewith and of the schedule of the 
Electric Lighting Clauses Act, 1899, as may be thought expedient, &c.). 

A bill will be introduced to incorporate the Carmarthenshire Electric 
Power Co., to erect generating stations, to supply electricity in bulk, &c., 
in the County of Carmarthen. 

Edinburgh Corporation want authority to introduce different charges 
for electric energy, &c. 

It is sought to form a company to establish generating stations and to 
supply electricity, &c., in Shropehire, Worcestershire and East Denbighshire. 

A bill will be introduced to incorporate the Somerset and District 
Electric Power Co,, to erect electricity generating stations for supply of 
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electricity in bulk, &c., in perte of the counties of Somerset, Gloucester and 
Wilts, and the city and county of Bristol. 

It is proposed to apply for powers to transfer to and vest in the New- 
castle-upon-Tyne Electric Supply Co. the electricity undertaking of the 
Walker and Wallsend Union Gas Co., to regulate price of energy and divi- 
dends, and to authorise the Newcastle-upon-Tyne Co. and the County of 
Durbam Electric Power Supply Co. to lay down connecting maine and 
works, &c., within and beyond their respective authorised areas of supply, 
to enable the Newcastle-upon-Tyne Co. to lay cables in, under, over and 
across the river Tyne, to supply energy to the North-Eastern Railway Co., to 
transfer to Newcastle Company undertaking authorised by the Walker 
Electric Lighting Order (1899). 

Power is sought to incorporate the North- Western Electricity and Power 
Gas Co. to generate and supply electricity and gas for power, heat- 
ing, &c., in the counties of Chester, Stafford, Derby, Flint and Denbigh, &c. 

A bill seeks to incorporate a company to utilize the water power of the 
river Bann, to erect generating stations, to supply electric energy in the 
counties of Antrim, Down, Armagh and county borough of Belfast, &c. 

Dover Corporation wish to obtain authority to take transfer of under- 
taking of Dover Electricity Supply Co. (Ltd.), to supply electric ene-gy in 
bulk to outside authorities, to accept transfers of electric lighting under- 
takings in adjoining districte, to enter ioto agreements, &c., with authori- 
ties, compenies or others for supply of electrical energy within aud beyond 
borough, to enable Corporation to refuse supply of energy to persona whose 
payments are in arrear, to alter date of making up electric lighting accounts, 
to make special provision in regard to consumers having independent 
supply, and to provide, sell, let on hire, fix, repair, &c., electrical fittings, 
and other power». 


Electric Traction Notices.— The following provisional orders 
are being applied for :— 

Aberdeen, Keighley and Leeds Corporations, Horsforth and Ramsbottom 
District Councils, London and Birmiogham Trust (Ltd.) (to construct 
electric tramways between Leeds and Guiseley); also Edinburgh and 
Queensferry Tramway Co., and Drake and Gorbam Electric Power and 
Traction (Pioneer) Syndicate (for Portobello and Ediaburgh). 

A bill is to be introduced to incorporate a company to construct and 
work electric railways in Tamworth, Coventry, Arley, Nuneaton, &c., to 
enter into working and traffic agreements with the Midland Railway Co., &c. 
- Application is also to be made for powers to incorporate the Strabane 
and Letterkenpy railway, to use electric traction, &c. 


Combined Lighting and Traction Notices. In the following 
cases further electric lighting and traction powers, &c., are sought in 
omnibus bills :— 

West Cumberland Electric Tramways Co. seek extension of time for 
construction of tramways, to vary terms of pu in Tramways Act 
(1870), to supply electricity for lighting and power in Arlecdon and 
Frizington, Cleator Moor, Egremont, Harrington, Maryborough and 
Aspatria, and in Great and Little Clifton, Boughton, Boughton Moor and 
Great and Little Boughton, T 

Woolwich Borough Council want to supply electrical energy in bulk to 
Foot’s Cray District Council, and to enter into agreements in regard to 
same, to authorise expenditure of money upon wiring and fitting and sup- 
plying with wires, fittings, &c., premises of consumers or prospective con- 
sumers of electrical energy either free of charge or subject to the payment 
of such charges or other consideration therefor as they may think fit as 
may be prescribed or authorised by the intended act," to sell and let on 
hire dynamos, motors, arc and incandescent lampe, machinery and appa- 
ratus, &c., to make and recover rents and charges therefor, and further to 
enable the Council to borrow in the same manner and subject to the same 
conditions as if such expenditure were for the purposes of the Electric 
Lighting Acte, 1882 and 1888, and upon such terms and conditions as to 
repayment and otherwise as may Ыз prescribed or authorised by the 
intended act. 

Beckenham District Council wish to construct and work tramways, to 
enter into agreements with British Electric Traction Co., or other com- 

ies or local authorities to work tramways or light railways, &c., to enter 
into agreements for supply of electric energy, to authorise allowance of 
discounts on electric lighting &ccounts, to make bye-lawa with respect to 
electric light fittings, &c., to refuse supply in certain cases, to supply and 
let electric fittiogs, motors, &c., to alter date for filing annual statement 
of accounts, to require consumers to give notice to Council before remov- 

ing, &c. 

A company is to be incorporated to construct electric tramways in 
Torquay and Paignton, to run motor cars and omnibuses, to apply for pro- 
visional orders under Electric Lighting Acta (1882 and 1888), and to take 
transfers of such orders, to enter into agreements with local authorities 
апа companies as to supply of electric energy, &c. 

Bradford Corporation wish to construct new tramways, to make additional 

es to consumers of electrical energy in certain cases, to supply elec- 

tricity outside borough boundary, &c. 

It is sought to incorporate a company to construct and work tramways 
in Rochester, Chatham, Gravesend and Maidstone, to vary terms of pur- 
chase of Tramways Act (1870), to purchase electric energy, to run motor 
cars, to acquire running powers over Chatham and District Light Rail- 
‘ways, 

Nantwich District Council seek power to supply, let on hire, &c., electric 
fittings, motors, &c., to make bye-laws as to same, to allow discounts on 
electric lighting accounts, &c. 

Ebbw Vale District Council wish to supply electric fittings, &c., and to 
make and enforce bye-laws with regard to same, to alter date of making up 
electric lighting accounts, to allow discounta, to be exempt from liability to 
supply in certain cases, &c. 
| uth Shields Corporation are applying for powers to construct tram- 
ways within borough, to employ electric traction, to work, lease or pur- 


chase tramways outside boroughs, to enter into working agreements as to 
construction, maintenance, &c., of tramways or light railways in communi- 
cation with Corporation tramways, to acquire undertaking of South Shields 
Tramway and Carriage Co., to provide, sell, let on hire, fix, repair, &c., 
electric fittings, motors, &c., to supply electric energy in bulk, &c. 

Hull Corporation want to construct tramways in Hull and Sutton, to 
make bye-laws with respect to electric light fittings, to attach brackets to 
buildings, to supply electrical energy outside city, to enter into agreements 
with local authorities, companies, &c., owning tramways or light railways, 
to supply electric fittings, to exempt Corporation from liability to supply 
where consumer has independent supply, to alter date of making up 
accounts, to make further provision in regard to application of revenue of 
electricity undertakings, &c. 

Exeter Corporation are applying for powers toconstruct electric tramways 
in Exeter acd Heavitree, to attach brackets, &c., to buildings, to enter into 
agreements as to purchase of existing tramways, to make bye-laws with 
respect to electric wires and fittinga, to supply electrical energy in bulk to 
outside authorities, to accept transfers of electric lighting undertakings in 
adjoining districts and to supply energy within such districts, to make 
special provision in regard to premises having independent source of 
supply, &c. 

Plymouth Corporation want to construct and work tramways in 
Plymouth and Plympton St. Mary, to make special charges for electric 
energy where consumer has independent source of supply, to alter date of 
filing accounte, &c. i 

It is sought to incorporate a company to construct electric tramways in 
Luton, Dunstable and district, to supply electricity in bulk to companies 
and local authorities, to enter into agreements, &c. 

Aston Manor District Council seek power to acquire compulsory running 
powers over the tramways within city of Birmingham, to use electric 
traction on tramways, to supply electrical energy in bulk to local 
authorities or companies, to supply electric fittings, &c., and to make and 
enforce bye-laws and regulations, &c., to alter date of making up electric 
lighting accounte, to allow discounts, to exempt Council from supply where 
consumers have independent supply, &c. 

Erith District Council seeks powera to construct tramways in Erith and 
Woolwich, to enter into agreements with local authorities or others for 
construction and working of lines, to run omnibuses or motor cars in con- 
nection with tramways, to acquire land for generating stations, to enter 
into agreements for supply of electricity within or beyond Council's area, 
to purchase, sell, let on hire and fix electric motors, fittings, &c., and to 
exempt same from distress, and to make provision in regard to con- 
struction, laying down, inspection and testing of meters, &c., to allow 
discounte, &c. 

Sutton Coldfield Corporation wish to construct and work tramways, to 
enable Boerd of Trade to extend time for construction of lines, to autborise 
running of omnibuses or motor cars, to supply electricity in bulk outside 
borough, and to enter into agreements with local authorities in regard to 
same, to supply electric fittings, &c., and to make and enforce bye-laws in 
regard to same, to allow discounts, to exempt from liability to supply 
when consumers have independent supply, &c. 

Pontypridd District Council require authority to construct tramways, to 
enter into agreements for working lines, to supply electricity in bulk to 
local authorities and companies within or beyond area of supply, to pro- 
vide, sell, let on hire, fix, repair and remove electric lines, fittings and 
apparatus and things for lighting and motive power," to make and enforce 
bye-laws, and to exempt same from distress, to authorise refusal to supply 
electricity to persons whose payments are iu arrear, and to make special 
provision in regard to consumers having independent supply, &c. 

Brighton Corporation wish to construct additional tramways 1а Brighton, 
Hove and Preston, to enter into agreements with Hove Corporation and 
other authorities and companies as to constructing and working lines, &c., 
to enable Corporation to increase rates and charges for travelling upon 
tramways authorised by their 1900 Act, to run omnibuses in connection 
with tramways, to extend area of electricity supply to districts outside 
borough, including Rottingdean, Patcham, Falmer, Preston (rural) 
Hangleton, Old and New Shoreham, Kingston-by-Sea, Portslade, Port- 
slade-by-Sea, Aldrington, Lancing and West Blatchington, to enter iuto 
agreements with local authorities, companies, &c., for supply of electric 
energy, to enable Corporation to refuse supply to persons who are in debt 
to Corporation in respect of charges for electricity. 

Chard Corporation wish for powers to generate and supply electric 
energy, to exempt from obligation to supply electricity where consumer has 
separate supply, to prescribe date of making up electric lighting accounts, 
to sell and let on hire, fix and repair electric motors, fittings, &c., for elec- 
tricity supply, and to exempt same from distress, tolevy rates in regard to 
same, &c. . 

Cheltenham Corporation want to purchase, provide, sell, let on hire, fix, 
alter and remove electric lamps, fittings, motors, &c., and to exempt same 
from distress, to refuse supply of energy when payments due for energy or 
fittings are in arrear, to exempt from obligation to supply energy to con- 
sumers having separate source of supply, to make regulations with regard 
to wiriog premises, &c., to make and enforce bye-laws and regulations with 
reference to electrical fittings in buildings supplied with energy, to allow 
discounts, to exempt Corporation from operation of Public Health Acta 
respecting borrowing or repayment of moneys for electric lighting purposes, 
to postpone repayment of moneys borrowed under Electric Lighting Acts, 
1882 and 1888, and the Cheltenham Orders of 1890 and 1899, and the 
Cheltenham Extension Electric Lighting Order, 1900, until completion 
of works for which money is borrowed, or until the expiration of two 
years, or such other period as may be prescribed by the bill from the 
borrowing, &c. 

Leigh Corporation wish to construct, work or lease tramways, to pur- 
chase existing lines within borough, to supply electric current for working 
same, to provide and run omnibuses and motor cars within borough in 
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connection with tramways, to supply electricity in bulk to neighbouring 
authorities, to authorise refusal to supply energy in cases where consumer 
has independent supply, aleo to sell and let on hire electric light fittings, 
motors, &c., and to exempt same from distress, to alter date for making up 
annual accounts, &c. А 
Oldbam Corporation seek powers to take transfers of various electric 
lighting provisional orders or undertakings. 


Miscellaneous Bills.—In the following group of miscellaneous 
bills powers as to electricity supply, extension of scope of under- 
takings, &c., are sought :— 

Hampton Court Gas Co. seek authority to enable them to apply for 
powers under the Electric Lighting Acta, 1882 and 1888. | 

A bill is to be introduced to incorporate the Billinghurat and District 

Gas Co., and to enable the company to obtain powers to generate and 
supply electricity, &c. 
he Iudiarubber, Gutta Percha and Telegraph Works Co. (Ltd.) are pro- 
moting a bill to extend their powers and to repeal or amend the company's 
act of 1884, to alter memorandum of association, and to extend scope of 
company's operations beyond United Kingdom, to acquire stocks, shares or 
securities of any other company engaged in any business or trade similar 
to that of the company, &c. 

Midland Great Western Railway Co. of Ireland seek powers to purchase 
and employ electric or other mechanically-propelled motor cars, &c. 

The Commissioners of Works and Public Buildings will introduce a bill 
to extend the existing buildings of the Paten* Office. 


fe Light Railway Notices.—Application has been made for light 
railway orders as follow: 

Light Railways Development Co., to extend period of Callington Light 
Railways Order (1900), and to revive powers and extend period of Didcot 
and Watlington Light Railway Order (1899), and Didcot and Watlington 
Light Railway Extensions Order. 

Doncaster Corporation, to construct five additional lengths of light 
electric railway. 

Power and Traction (Ltd.), to construct light electric railways in Ripon 
and district. 

Devonport Corporation to construct light railways in Weston Peverell, 
St. Budeaux and Egg Buckland. 

Derbyshire and District Electric Traction Syndicate to construct light 
railways in the High Peak district. 

Dudley, Stourbridge and District Electric Traction Co. and British 
Electric Traction Co., to construct seven additional lengths of light electric 
railway, &c. 

Great Central Railway Co. to construct the Grimsby District Light 
Railway and to employ electric or other mechanical traction. 

" Dartford District Council, to construct light railways in Dartford and 
istrict. 

Quarry Bank, Brierley Hill and Rowley Regis District Councils, for order 
to construct light railways. 

Rowley Regis District Couucil is aleo applying for an order to construct 
electric light railways. 

An application has been lodged for an order to construct light railways 
in Rugby and district. 

Power and Traction (Ltd.) have lodged an application for an order {о 
construct light (electric) railways in Torquay and district. 

The London and South-Western Railway Co. are applying for an order 
authorising theconstruction of the Totton, Hytheand Fawley Light Railway 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


n e 


APPOINTMENTS VACANT AND FILLED. 


The Town Council of East London (South Africa) invite applica- 
tions for the position of town electrical engineer at a salary of £500 
per annum and £50 per annum for horse e The succeseful 
applicant will have to take oversight and control of the entire instal- 
lation for electric lighting and tramways. Applications to Mr. 
Lancelot Ussher, town clerk, Town Office, East London, South 
Africa, by noon of Monday, Jan. 5, 1903. An advertisement gives 
some further particulars. 

Shipley Urban District Council require a person competent to 
undertake the superintendence of the electrical equipment of tram- 
ways, and to act generally under direction of resident electrical 

engineer. Applications to clerk (Mr. Isaac Lindow), Manor House, 
Shipley, Yorks, by Dec. 15. See advertisement. 


Fulham Borough Council invite app'ications for the office of 
borough electrical engineer. Commencing salary £100 per annum, 
rising to £600 by annual increments of £25. Applications to the 
town clerk (Mr. Richard Melling Prescott), Town Hall, Fulham, 

: London, S. W., by Dec. 15. See also advertisement. 


Elland District Council require an electrical engineer for combined 
refuse destructor and electric ligt ting station. Applications to 
Mr. J. Clarkson, solicitor and clerk, Town Hall Chambers, Halifax, 

d by Dec. 22. 


Mr. F. Comfort, chief inspector to the National Telephone Co. at 
Nottingham, has been appointed superintendent of mains to the 
Nottingham Corporation electricity department. 


Mr. R. H. Paterson of Edinburgh has been, appointed statioh 
superintendent at Hammersmith (London) electricity works. 


Mr. H. Bell has been appointed superintendent of Post Office 
telegraphs in Dundee in succeesion to Mr. С. A. Duncan. 


Awards.—The Körting two-cycle gas engine, for the manufacture 
of which Messrs. Mather and Platt are licensees, was awarded two 
gold medals at Diiseeldorf Exhibition, one of the medals going to 
Gebrüder Klein for a 700 B. H. P. Körting engine made by them, and 
the other to the Siegener Maschineubau A.G. for a similar engine of 
500 B. H.P. 


Barrow.— The Corporation have accepted the offer of the British 
Electric Traction Co. for laying cables, &c., in connection with the 
new electric tramways. All obstacles to the conversion of the lines 
to electric traction have been removed and the work of conversion 
will be commenced immediately after Christmas. 

Bermondsey (London).—The Borough Council are appointing a 
canvasser for the elestric lighting department. 10,495 8 c.p. lamps 
are connected to the maine. 


Bournemouth. —A ratepayer» meeting has approved the Corpo- 
ration bill to purchase the undertaking of the Poole and District 
Electric Traction Co. ір Bournemouth, Christchurch and Poole. 

Brighton.—The Council have granted 25 guineas to the resident 
electrical engineer (Mr. J. Christie) for his services in promoting and 
carrying out the recent electrical exhibition at the Aquarium. 


Buenos Ayres —The extensive works of the Primitiva Gas and 
Electric Lighting Co., which commenced supply in Buenos Ayres in 
1895, have now a total connection of 120,000 8 c.p. lamps to 2,200 
consumers, The total plant capacity is 2,500kw. The regulations 
of the municipality prevent the laying of conduits for the cables, 
and these, which are Callender lead-:overed and armoured, are laid 
in Edison tubes directly in the ground. There is included in the 

lant a 6,000 ampere-hour capacity battery of Tudor accumulators. 

he charge for current is 18. to 7d. per unit for lighting, and 6d. to 
13. for power. Tae price of gas is 108. 61. per cubic metre. The 
owning company was originally an Argentina concern, but was recon- 
structed and registered as an English company with London offices 
iu 1901. There are two other companies serving the district, the 
River Plate Electric Light and Traction Co. (English), with plant 
equal to 1,000kw. capacity, and à German concern, the Compania 
Alemana Transatlantica, whore station has a plant capacity of about 
5,000kw. The population of Buenos Ayres is 875,000. 

Commonwealth Customs Duties —It will interest manufacturing 
and supply houses on this side to know that the duties upon all kinds 
of electrical and mining machinery imported into the States formin 
the Australian Commonwealth have beet reduced from 25 to 12 
per cent. Our Melbourne contemporary, the Australian Mining 
Standard and Electrical Record has consistently advocated the reduc- 
tion of the revenue duty on this class of imported goods. 

Conway.—The Council have refused to sanction the erection of 
electricity works by Mr. Boyd for the supply of electric current for 
public and private lighting at D ganwy. 

Covered Tramcar Roofs.—Cars equipped with the new roof 
cover invented by the tramway manager (Mr. C. R. Bellamy) were 
run for the first time on the Liverpool Corporation’s tramways 
on Tuesday. As the new cars carry 42 outside passengers and 
only 22 inside, it may be confidently anticipated that the effect of the 
roof covering will be to greatly increase the earning capacity of the 
сага in wet weather. 

Bradford Tramways committee have decided to follow the example 
of Liverpool Corporation, and have ordered six car tops of the Liver- 
pool type for experiments. | 

Crewe.—The four firms who were in negotiation with the Council 
in regard to the construction .f light electric railways in the district 
have withdrawn, one firm stating that the conditions of the Corpora- 
tion were too onerous. 


Croydon.—At the last meeting of the Corporation Ald. Miller 
stated that the damage caused by the recent fire at the works was 
estimated at £3,000. The courage ot their staff had saved thousands 
of pounds, and he had suggested that the insurance company should 
grant а bonus to them. Failing any action in this direction by the 
company he would propose a vote to that end to the Council. 

The British Electric Traction C».’s plans for proposed tramway 
extension from Croydon to Sutton were approved. 

An additional shift engineer is to be appointed. Another floor is 
to be added to the works at a cost of £3,000. 


Customs Decisions.—Ammeters and voltmeters intended for use 
in “institutions of learning" for the instruction of students are 
allowed free entry into the United States as scientific instruments, 


Dudley.—A new 500kw. set was started on Monday. 
At the last Council meeting, the chairman of the Electric Lighting and 
Tramways committee (Ald. Dunn) said that for the six months ended 
Sept. 20 the output of the station was 395,373 units for tramways, 130,991 
for private lighting, 10,705 for public lighting, and 7,824 used at station, 
or 544,891 units, compared with 381,296 for the correspondiog period of 
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last year. At the present time the connections for lighting were equal to 
between 15,000 c p. and 16,000 c.p. The total capacity of the plant was 
27,000 c.p., but from this had to be deducted the power required for 
working the trame. At present the tramway company were being supplied 
with energy at 144. per unit, and he did not think that as long as they 
got it at that. price they would be likely to take supply from elsewhere. 
The average price of current for private consumers throughout the borough 
was only 2d. per unit, which, he thought, was as low as at any other town 
in England. 


Dover.—The Corporation have authorised the Dover Electricity 
Co. tu sink a well in the Maison Dieu House gardens at an estimated 
cost of £300, to provide a suitable supply for the electricity works. 


Bastbourne. —There have been interruptions in the supply of elec- 
tric current, and the consulting engineer (Mr. W. C. C. Hawtayne) 
has stated in a report that the rubber-covered cables which were at 
one time used largely by the late Eastbourne Company have gradu- 
all given out, and that the breakdowns have all occurred on those 
old cables, which are laid in nearly all the main thoroughfares. 
11,600yds. of new cable will be required to replace these. The 
Electric Lighting committee have adopted Mr. Hawtayne’s advice, 
and recommend the Council to proceed with the work. 


Bccles.—The Council decided last week to instal 100 Nernst 
lamps for street lighting. 


Electricity in Mining.— At the meeting of the St. John del Rey 
Mining Co. yesterday, Mr. F. Tendrom, the chairman, referred to 
the subject of the utilisation of electricity in the working of their 
mines in Brazil. Much of the company's property in that country 
contained iron ore, and (said Mr. 5 electricity would 
enable this ore to be worked cheaply in the future, and so make it 
commercially valuable, not only in Brazil but for export, remained 
to be seen. With the view of safeguarding their interests in this 
respect, à purchase had been made of an immense area with water 
power, which would generate all the electricity required for their 
purposes. 

Engineering Amalgamation.— The undertakings of A. and J. 
Stewart and Menzies, Glasgow, and Lloyd and Lloyd, Birmingham, 
steel tube manufacturers, &c., have been amalgamated. 


Garston. —A pplication has been made by the Council for a further 
extension of two years to carry out the terms of the provisional 
electric lighting order. 


Glasgow.—The Parliamentary and Tramways committees recom- 
mend that borrowing powers to the extent of £200,000 be applied for 
in the tramways order now being promoted to meet the cost of con- 
pens. new lines and to provide additionalel ectrical equipment 
and cars. 


Gothenburg (Sweden). —The tramways of the Gothenburg muni- 
cipality wereopened on Aug. 18 last, and consist of 15km. of double 
track, run on the slidin тон system. These are the only street 
tramway lines in Gothenburg. 


Hackney rca o сое chairman of the Electric Lighting 
committee (Ald. Richmond) reports a deficiency of £73 for the 
11 months working of the electricity department. He claims that 
the works cost was the lowest in London. 


Heckmondwike.— The electric lighting mains are to be extended 
to give a supply of current to the Co-operative Stores Fifteen public 
gas lamps are to be adapted for electric lighting. 


Helouan (Egypt).— Electricity works have recently been erected 
by Mesers. Thos. Cook & Son. Current is supplied for both public 
and ae lighting, and the principal private residences are already 
connected. 


High Peak Electric Tramways.— Buxton Council have approved 
this scheme and have appointed a committee to assist in its promotion. 


Horsforth.— An arrangement has been come to between the Dis- 
trict Council and Leeds Corporation for constructing and working 
electric tramways in this district, The Council will apply fora 
provisional order which is to be handed over to the City Oouncil in 
perpetuity in consideration of the construction of the lines by the 
онш and the refunding of expenses incurred in obtaining the 
order. 


Hull—The following modified scale of charges for electrical 
energy for power has been adopted :— 

In any month when units consumed per horse power are less than 80, 2d. 
per unit ; upwards of 80 but under 105, 12d. ; upwards of 105 but under 
130, 14d. ; upwards of 130 but under 160, ljd.; upwards of 160, but 
under 200, 14d.; 200 and upwards, ld. No allowance to be made for 
motors not worked up to nominal capacity. Electricity used for cooking 
or other heating purposes remains at 2d. per unit. Special charges are 
atill to be made to large consumers. 

The borough electrical р (Mr. А. S. Barnard) has reported 
that, in view of the continually-increasing load on the works and the 
length of time required to obtain new plant, it is advisable to con- 
sider the question of placing orders for further machinery. Certain 
extensions are absolutely required immediately. Mr. Bernard has, 
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therefore, been instructed to prepare plans and estimates for the 
suggested extensions, and to invite tenders. 


Indian Telegraphs.— The report of the Director-General of Tele- 
graphs for the year 1901-2 states that the revenue was Rs. 1. 11, 14,161, 
and the working expenses Rs.75,50,075, leaving Rs 35,64,086, or over 
41 per cent. on capital outlay, and after allowing interest there was 
a net profit of 34 per cent. The receipts last year showed a decrease 
over the previous one of R&6,10,091, of which Rs.5,76,197 were 
represented by underpaid telegrams. The cessation of hostilities in 
China accounts for the falling off of Rs 2, 64,098 in State telegrams, 
while the diversion of a large amount of foreign traflic from the 
Indian to the direct cable route via South Africa, and the reduction 
in the rates for telegrams between India and Europe, with the grow- 
ing popularity of deferred telegrams, explai Pg the decrease in 
private telegrams. The additions to the system during the year 
comprised 772 miles of line and 8,708 miles of wire, making a total 
at the end of the year of 55,827 miles of line and 190,887 miles of 
wire. The total capital expenditure on telegraphs from 1850 to date 
is Ra.7,46,39,538. 


Inquest.—At Harrogate on Saturday an inquest was held on the 
body of Luke Pearson, whose death was said to have resulted from the 
effects of electric shock on TEursday last. Mr. G. S. Ram, electrical 
inspector of factories, was present, and the town clerk (Mr. J. Turner 
Taylor) appeared on behalf of the Corporation. Evidence of identi- 
fication and of the discovery of the body at the electricity works 
having been given, 

Dr. A. Е. DimmMook said deceased was practically killed instantaneously. 
He found nearly the whole of the forefinger of the left hand was burnt, 
and there wasa slight wound on the head towards the right side, which he 
attributed to the deceased falling backwards. The cause of death was 
shock to the nervous system. 

Mr. Оковов WILEINSON, chief electrical engineer to the Corporation, 
said deceased was night switchman. Не put in a plan showing the posi- 
tion of the switch-box and the arc lamp opposite. It was 12:50 on Friday 
morning when he heard of the occurrence. He went to the switch-box 
at which the accident occurred and made an examination. The box con- 
tained two switches and two cut-oute. He found everything in order 
except the cut-out on the left-hand side of the box. There appeared to 
have been a piece broken off at the top of the earthenware guard, and he 
saw a piece of earthenware on the floor of the box. All the lighte were 
burning and he saw what he had described from the light of the aro lamp 
opposite. Hecould seethe guard wasbroken. He pulled out the fuse and 
saw the shroud was broken at the top on the left-hand side. That exposed 
the metal work within the shroud. He examined the fracture and saw it 
was black, and also that there was a deposit on the metalwork of black 
carbonaceous matter, which appeared to show that that was the point at 
which {һе accident had happened. Не picked up the small piece of earth- 
enware, and found that it fitted, and was the piece broken off the shroud. 
The line of fracture on the broken piece was perfectly clear, from wbich 
he concluded the breakage was of recent date, aud had occurred before the 
accident. The switchbox had only recently been erected. There was no 
black on the fractured part, which indicated that the breakage was not 
due to any electrical cause, He thought the breakage was the result of a 
blow. His theory was that someone had removed the fuse handle who 
was not experienced, and had caught the top of the guard on the inner 
edge of the acce:s door frame. Deceased’s duty was simply to switch out 
lampe, and report in а book any lampe that were not burning well or that 
happened to be out. He had a rubber glove supplied him, but he (witness) 
did not consider it à necessary adjunct for the work the man bad to do. 
He considered it was quite safe for deceased to perform these duties. 

Mr. L. O. Cox, testing superintendent at the electricity works, said he 
knew Pearson to be а man of temperate habite, and he bad during the 
whole time of his engagement satisfactorily performed his duties. 

Mr. G. Scorr Ram said the type of fuse used was а common one. The box 
was conveniently situated. He thought Pearson saw the shroud was broken 
and, without thinking, put his hand up and touched it. He did not think it 
had been broken by electrical pressure. To prevent such a thing occurring 
again he thought it would be advisable for the men to wear rubber gloves, 
but he agreed with Mr. Wilkinson that it was not necessary in that parti- 
cular case if everything was in order. There was a difficulty in persuading 
men to use gloves. 

The jury returned a verdict of accidental death. 

Inverness.—The Council have received several applications from 
companies for sanction to provisional electric lighting orders. The 
Council obtained an order in 1899, and incurred expenses amoun 
to about £4,800 in preparing a scheme, which subsequently fel 
through. The Board of Trade has been again asked to postpone the 
revocation of the Council’s order to afford them an opportunity of 
completing their water-power scheme. 

Islington (London).—After Jan. 1 the electricity department 
propose to charge private consumers on the existing maximum 
demand system (7d. per unit for the first hour and 4d, after), or at 
a flat rate of 5d. per unit. Each consumer must give written notice 
of intention to adopt one or other of the two rates of charge, and to 
agree that he will abide by the selection for at least 12 months. Meter 
rental is to be abolished. 

Kalgoorlie.—This West Australian town, with a population of 
7,000, received its first supply of electric current in May, 1898, from 
the works of the municipality. There is now a connection equiva- 
lent to 6,500 8 c.p. lamps to 300 consumers out of a total plant 
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redd of 11,300 8 c.p. lamps. The supply is effected by overhead 
cables. Wood fuel is used. AM 

A power station was started in July, of 2,400 н.р. capacity, to 
supply power to the neighbouring mines and to the tramway system 
owned by the local tramway company. The system is three-phase 
alternating at 40 periods, voltage 550. The distribution is overhead. 


Keighley.—An inquiry was held on Friday into the application 
of the Council to borrow £4,775 for electric lighting extensions. 

Technical details were supplied by the borough electrical engineer 
(Mr, J. M. Smyth) who said that 25,280 was required for extensions of the 
mains. There was some opposition to the application, and Mr. W. Driver, 
president of the ratepayers' association, elicited that during the past two 
years there had been paid from the district fund to the electricity depart- 
ment about £4,500, equal to about 9d. in the £. Mr. Driver also argued 
that it would have been more business-like to have allowed electricity 
supply to stand aaide for а while, especially as Keighley'e rates were 10a. 4d. 
in tbe £ last year, and were still 10s. 

The Inspgcror (Col. Ducat) pointed out that when the demand for elec- 
tricity was increasing so fast it would be foolish to prevent that further 
outlay without which the works could not possibly be worked во as to 
repay the outlay upon them, but would be a dead loss. 


Leek.— The Board of Trade have been asked to grant an extension 
of three years for carrying out the provisions of the Council's electric 
lighting order. 


Light Railways.—The Board of Trade have confirmed the Mid- 
dleton Light Railway (Deviation) Order. | 

Warrington Corporation Light Railways Order has been submitted 
to the Board of Trade for confirmation. Objections by 20th inst. 

The resumed inquiry into the Maidstone light railway scheme will 
take place on Tuesday at the offices of the Light Ruilway Commission, 
54, Parliament-street, London, S.W. 

Last week the Poole and District Light Railway (Extension) Order 
came before the Board of Trade for confirmation. There was oppo- 
sition by frontagers. Sir Herbert Jekyll reserved his decision. 


London County Council—At Tuesday's meeting it was agreed 
to loan £4,035 to Battersea for electric lighting. 

Tramways.—The report of the Highways committee recom- 
mending the reconstruction for electric traction of further short 
portion of the southern system, in all about 3 miles, at an estimated 
cost of £133,000, again came up for consideration. 

Mr. Ввлснсвокт asked whether the Highways committee were atill 
convinced that the conduit system was the right one, and whether they 
were going to report again on the matter of spending £40,000 a mile in 
carrying it out. 

Mr. Benn said the Highways committee had repeatedly re-affirmed 
the desirability of the conduit system for the crowded districts of London. 
The borough councils generally were opposed to the overhead system, but 
in the case of Hammersmith, where the local authority were agreeable, 
the committee had decided on the overhead system. 

The report was adopted. 

It was reported that in the London County Council (Tramways 
and Improvements) bill application would be made to construct 
nine different tramways, viz.: — 

Hampetead-road (tramways terminus), along Tottenham Court-road, to 
point near Oxford-street. 

5 5 Broadway, via Bridge - road, to and across Hammersmith 
ridge. 

Trafalgar- road, Greenwich (L C. C. tramways), via Black wall-lane and 
Black wall Tunnel, to Council's tramways in Eist India Dock road. 

Harlesden (near county boundary), via Scrubbs-lane, Wood - lane, Shep- 
herds Bush-road and Brook Green-road, to Hammersmith Broadway. 

Edgware-road (from point near Marble Arch) to county boundary, 
Cricklewood. 

Deptford (L.C.C. tramways), via Blackheath-road and hill, and Shooter's 
Hill-road to Herbert Hospital, Woolwich. 

Garratt-lane, Wandsworth (authorised L.C.C. tramways), via Wimbledon- 
road, to county boundary. 

Battersea Park-road, via Battersea Bridge, to Beaufort-street, Chelsea. 

Westminster Bridge-road (tramways terminus), via Weatminster Bridge 
and Victoria Embankment, to underground tramway at point between the 
Strand and Embankment. 

Staff.—It was agreed to appoint an assistant electrical engineer at 
a ealary of £500 a year on the electricity staff of the Tramways 
department. 


Luton and Dunstable Tramways.— As announced in our electric 
traction notices, powers are t» be applied for to provide an elec- 
trical tramway system for Luton and Dunstable, Messrs. Pritchard, 
Green & Co. being the engineers to the promoters. 


Manchester.—At Wednesday's meeting of the City Council the 
new chairman of the Electricity committee (Mr. Howarth) stated that 
& special committee had been appointed to consider and report upon 
the administration of the electricity department. He referred to 
the recent resignation of Dr. Bishop, and said that the present 
position of the committee was not an enviable one, and for some 
time it would be a very difficult one. The appointment of the 
special committee on the administration of the department was & 
large question, involving а great deal of necessaryjwork. A great 
amount of money was inyolved, and there were many large con- 
tracts still unfulfilled, but they had reason to hope that with the 


indulgence of the Council, and by wise legislation and efficient admi- 
nistration, they would justify the appointment of the committee. 

Mr. JOHNSTON commented upon various deputations sent out by the 
Electricity committee aud to the large part they had played in the past 
work of the committee. Не cited three particular instances—viz., (the 
deputations to Budapest, Glasgow Exhibition and London. The first- 
named deputation cost the city £149. The London deputation cost them 
£33. 19s. 6d. Не moved that a special committee be appointed to inquire 
into the position of the electricity department, and to investigate the 
character of the work that was being done and that had been done by the 
Electricity committee. 

Ald. Sir James Hoy appealed to the Council to support Mr. Howarth in 
the onerous and responsible position to which he had been called. 

The amendment was rejected, and the committee's m inutes adopted. 

In subsequently moving the adoption of the Gas committees report, 
Ald. GiBsoN read a letter from Mr. Grime, representative of New Cross 
Ward, complaining of the bad gas lighting in the streets, and inquiring why 
the mantles of incandescent lamps in Union-street, Ancoats, were half 
them broken and not attended to in the same manner as were the lamps 
ia the centre of the city. Ald. Gibson said that the vibration was so great 
in Union-street that the mantles were soon broken, and it was a question 
whether the committee would not be compelled to revert back to the old 
flat-flame burners. Street lighting was very costly. The cost was now 
£12,000 more than it was 10 years ago. That showed that the normal 
increase in сові was over £1,000 a year. 

Мг. Незкетн (deputy chairman of the Electricity committee) referred 
to the arrangement made between the Gas and Tramways committees as 
to street lighting from the trolley poles, and asked the Council to reconsider 
the far-reaching effects of that agreement. The Electricity committee 
had been empowered to arrange for lighting certain thoroughfares by 
electricity, and had spent a considerable sum. Improvements were being 
made in electric lighting, and in view of the money already expended, the 
Council should be a little chary iu giving that order to the Gas committee. 
He moved that the minute be referred back, as he thought the Electricity 
committee should have an opportunity of showing they were ready t» fulfil 
the obligations placed upon them by the Council. 

The amendment was, however, rejected. 


The Southern electric tramway routes were opened for traffic on 
Monday. 

Mauritius.—The Municipality of Port Louis have just obtained 
а loan from the Government for the lighting of the town by elec- 
tricity. Current will be generated by means of water power avail- 
able in the vicinity. А site has been approved for the generating 
station. 

The Home Government has under consideration a proposed addition 
of 50$ miles to the existing 141 miles of aerial telegraph lines in 
Mauritius. 

Municipal Telephony.—At a municipal by-election at Tunbridge 
Wells on Saturday the proposed transfer of the Corporation's tele- 
phone undertaking to the National Telephone Co. was made a test 
question, Mr. Nicholson, late chairman of the Telephone committee, 
stood as an avowed opponent of the sale, and was opposed by 
Mr. Walter Harris. The result of the poll was :—Harris, 589 ; 
Nicholson, 375. 

At a meeting of the Hull Telephone committee on Wednesday it 
was resolved that— 

Having regard to the circumstances which have arisen in connection 
with the Tunbridge Wells municipal telephone undertaking, and to the 
alleged discrepancies in the estimates, the committee deem it advisable 
that every inquiry should be made in order to verify the action which 
the Corporation have taken iu appointing Mr. A. R. Bennett as their 
expert, and that a sub-committee (together with the town clerk) be 
authorised to visit Tunbridge Wells and other places, and obtain full 
information on the question of municipal telephone undertakings and 
report to the full committee. 

Manchester Telephone committee informed a deputation of the 
New Mutual Telephone Co., which recently waited upon them in 
regard to refunding expenses incurred by the company in their 
endeavour to oppose the National Company in the district, that they 
would recommend the Council to agree to a proposal that in any 
application which might be made to the Local Government Board 
for borrowing powers permission should be asked to pay a proportion 
of the expenses incurred by the company on the strength of the 
resolution of the Council of April, 1897. 

Newcastle.on-Tyne.—The Corporation are recommended by the 
Finance committee to light all the public buildings electrically. 

Pembroke (Dablin).— Application is to be made for sanction to a 
further loan of £20,000 for electric lighting extensions. 

Poona (India) —A proposal has been made to construct electric 
tramways to connect the principal parts of the city with the railway 
station. Inquiry is being made as to the water power available iu 
the Bhatgar Lake, some 40 miles distant. 

Provisional Order Transfer.—Slough District Council notify 
that they intend to transfer their provisional electric lighting order 
to the Slough and Datchet Electric Supply Co. (Ltd.), but they 
reserve the right to purchase on certain terms at 24 years. The 
consideration tor transfer is payment of expenses of obtaining order. 

Railway Problems.—It is announced that the North Eastern 
Railway Co. are building at their York works several motor vehicles 
which will run between their stations in the Hartlepools and pro- 
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vide а ten minute service at a speed of 30 miles an hour. These 
cars are to be 53ft. long, and at one end will be equipped with a 
85 R H. P. Napier petrol engine, which will drive a dynamo to gene- 
rate electric current for two motors fitted on each vehicle, which will 
assimilate as closely as circumstances will pus to a light tramway 
car. The cars are to be fitted with electric brakes and will b3 lighted 
electrically. The Railway Magazine," from which the above par- 
ticulars are culled, states that the service is to be of an experimental 
character, but should it prove succesaful, considerable extensions will 
follow. The eervice is expected to commence early in the new year. 

Reservists’ Pund.— The employés of Messrs. Crompton & Co. 
(Ltd.), London and Chelmsford, have closed their subscriptions to 
the Soldiers’ and Sailors’ Wives and Families Reservists’ Fund. It 
was resolved, when the war started, that subscriptions to the fund 
should be voluntary, and that 1d. per week should be deducted from 
each man’s wages. The list now closed secured a total subscription 
of £583. 5а, 91. 

Rhodesian Telegraphs.—Southern Rhodesia has a total length 
of 2,233 miles of aerial telegraph lines, with 4,496 miles of con- 
ductors, and the length of the African Trans-Continental i 
s ast lines in Rhodesia at March 31, 1902 was 1,405 miles of 
single conductor lines, 

Rosario (Argentina).—A correspon dent writes us to the effect 
that the non-existence of any form of electric traction in Roeario is 
a serious drawback to the development of the city, as the necessity 
for improved methods of suburban traffic is seriously felt. The city 
has had the supply of electric current for lighting since 1890, and 
the station owned by the Rosario Electric Co., which operates the 
district, has a plant capacity equivalent to 16,000 8 c.p. lamps, The 
population of the city is 110,000. 

Ross.—The formal opening of the electricity station of the Ross 
Electric Light and Power Co. took place on Tuesday. The scheme 
when complete will cost about £7,500. 


Royal Assent.—Royal assent has recently been given to the 
following acts :— 

Dumbarton Corporation (Further Powers) Order Confirmation Act, 1902. 

Baker Street and Waterloo Railway Act, 1902. 

Charing Cross, Euston and Hampstead Railway Act, 1902. 

kdgware and Hampstead Railway Act, 1902. 

North-West London Railway Act, 1902. 

Brompton and Piccadilly Circus Railway Act, 1902. 

Bexhill and Rotherfield Railway (Abandonment) Act, 1902. 

Bt. Helens.—The Electric Supply committee have instructed the 
borough electrical engineer (Mr. J. S. Highfield) to undertake the 
wiring of consumers’ premises, to wire certain houses free of charge 
авап experiment, and to charge consumers 6d per unit for energy 
consumed. The ordinary charge is 44d. for lighting and 2d. for power. 

Sevenoaks.—The Council has consented to the application of the 
Kent Electric Power Syndicate for a provisional order. 


Sleaford. — 5 is to be made by the Council for а further 
loan of £2,000 for extension of the generating plant and mains. 


Swinton and Pendlebury.— The Lancashire Electric Power Co. 
will be able to give supply of electric energy to this district from its 
Trafford Park station by Oct. 1 next. The bill of the Salford Cor- 
poration, seeking power to take transfer of the Council's provisional 
order, will be opposed. 

Switzerland.—In a report on the trade of Switzerland for 1901, 
Mr. J. C. Milligan, British Commercial Agent at Zurich, lists elec- 
trical рагы of all kinds as one of a group of articles with which 
an extended trade ms effected between the United Kingdom and 
Switzerland. Mr. Milligan comments upon the relative insignificance 
of the value of imported British goods into that country compared 
with those of Germany and other nations. Manufacturers and dealers 
who are interested in this question may be recommended to obtain 
Mr. Milligan's recent report, No. 2,918, annual series, published by 
Messrs. Eyre and Spottiswoode, price 14d. 


Totnes.— Totnes Electricity Supply Co. recently asked the Board 
of Trade to defer the revocation of their electric lighting order for a 
year, and the Board has asked that a deposit of £500 be made, hen 
they will consider the matter. The company now state that they 
&re prepared to put in hand and complete the compulsory works 
within 12 months, and would forthwith deposit the £500. Satisfac- 
tory arrangements have, the company state, been made with Messrs, 
Crompton & Co., who promise financial assistance. 

Tunbridge Wells Telephones. —Mr. A. R. Bennett has addressed 
& letter to the Postmaster-General on the subject of the proposed 
transfer of the Tunbridge Wells Corporation telephone under- 
taking to the National Telephone Co. Mr. Bennett emphaticall 
denies that the prices estimated were inadequate, but were in 
cases calculated to afford a liberal margin. The causes of the loan 
proving inadequate (urges Mr. Bennett) must be sought in the policy 
of expansion which was from the first adopted by the Telephone 
committee, а lier which no doubt would be amply justified by 
results were the undertaking given time to mature. Contributory 
causes were the substitution of small underground cables for over- 


wires originally estimated for, and for this change Mr. Bennett 


accepts no responsibility, and to the wayleave difficulties, which led 
to much of the work being reconstructed several times. In none of 
these matters had Mr. Bennett a controlling voice. Mr. Bennett 
contends further that, notwithstanding the increase in the capital 
cost, the telephone department of Tunbridge Wells Corporation is 
solvent, and with careful management would pay ite way. 


Wallasey.—An inquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £60,000 for electric lighting, tramway 
and other works. 

The CLRRK (Mr. Н. W. Cook) said that £52,550 was for electric lighting 
and tramways. It was intended to purchase land at а cost of £1,140 for 
extending the generating station. The electrical engineer (Mr. J. H. 
Crowther) estimated that, upon the basis of the average increase in the 
demand for electric current since the start of electricity supply, about 
£26,000 would be required to meet the demand for the ensuing year. In 
regard to electric traction, the traffic upon the tramways was increasing 
rapidly, and assuming 45 additional cars (making 70 in all) would be 
required by the Tramway committee during the next seven years, £26,000 
would be ample to provide plant to generate sufficient energy to properly 
гип 70 cara. | | 

The Inspector (Mr. Bicknell) pointed out tbat within seven years much 
more economical machinery might be introduced, and they would be bur- 
dened by ancient plant. He wanted them to have everything that was 
neceasary for three years, but he would not advise them to make provieion 
for seven years. 

Mr. Cook replied that at first they thought 15 cars would be sufficient, 
but now they had 25, which were hardly sufficient for the traffic. 

The Inspector: Regarding the application for two direct-current gene- 
rators, the Board would only sanction the loan of money for one, as there 
was almost certain to bean improvement іп that class of machinery before 
seven years. He promised if the necessity arose for a second generator, 
that the Board would consider the application without another inquiry. 


Wilmslow.—It has been decided to postpone the electric lighting 
scheme for the present, | 

Wiring by Borough Councils —Among the Councils which have 
supported the proposal of the London County Council to obtain 
Parliamentary powers to enable the borough councils to engage in the 
work of wiring and fitting consumers’ premises and for the supply 
and letting on hire of electric motors, fittings, &c., is the Stepney 
Council. Councillor Kearsey and the consulting electrical engineer 
(Mr. Arthur Wright) have been deputed to give evidence in support 
of the clause if necessary. 

Young (N.S. W.).—Since 1888 the Borough Council has supplied 
electric current in this district, and has now a total connection of 
2,400 8 c.p. lamps to 156 consumers. The Borough Council contem- 
plate laying down in the near futare a new plant, to consist probably 
of three 75kw. sets for public supply, the electric lighting plant to 
be run in conjunction with the public water supply. Mr. G. H. 
Lofts, engineer-in-chief to the Council, has the plans for this instal- 
lation in hand. | 

Zeehan (Tasmania) —A scheme is in preparation in this town to 
supply electric power to mines, &c, the power station capacity 
aggregating 2,000 E H.P. The Zeehan Electric Light aud Power Co. 
supply current for public lighting to the full extent of their station 
capacity of 1,600 8 c.p. lamps. 

Water Power in Norway.—Mr. H. E. Mohn, of Bergen, Norway, 
writes us that he has the rights in more than 100 waterfalls of from 
500 H.P. to 15,000 н P., situated close to the sea and well adapted for 
industrial purposes, to dispose of. 

Football.—On 22nd ult., the first of the annual football matches 
between the General Electric Co.’s head office team and that of the 
Robertson Lamp Works took place. The victory was, as in several 
preceding years, with the lamp makera, by a goal to nothing. 


TRADE NOTES AND NOTICES. 


[Notices for énsertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

The Chloride Electrical Storage Co. (Ltd.), Clifton Junction, near 
Manchester, advertise for tenders for their total production for 1903 
of lead ashes, lead peroxide, zinc chloride, zinc ashes and zinc residue. 
Particulars and samples may be obtained on application to the 
company. . 

Sunderland Corporation invite tenders for supply of а Lancashir 
boiler, with fittings, &c, complete. Specifications, &c., from the 
borough electrical engineer (Mr. John F. C. Snell) and tenders 
(addressed chairman Electricity and Lighting committee, Town 
Hall, Sunderland)to thetownclerk by noon Jan. 2. See advertisement. 

Edmonton Urban District Council invite tenders for tubing for the 
wires for electric lighting their new baths and extensions to the town 
hall. Particulars, &c., from Mr. W. Gillbee Scott, F. R. I. B. A.. 25, 
Bedford-row, London, W.C., and tenders to the clerk (Mr. W. F. 
Payne), Town Hall, Lower Edmonton. See also advertisement. 
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dynamo for traction purposes, (Б) Lancashire boiler, (c) condensing 
plant, and (d) water cooling tower. Specifications, &c., from Mr. J. Н. 
Crowther, Great Float, near Birkenhead, and tenders to the clerk 
(Mr. Н. W. Cook), Public offices, Egremont, Cheshire, by Jan. 15. 
See also advertisement, 

Hebden Bridge District Council invite tenders for gas engines for 
direct coupling to dynamos, dynamos, booster and balancere, storage 
battery, ту boird, travelling crane and supply and laying of 
cables. Specifications, &c , from the consulting engineer (Mr. Walter 
Emmott, M.LE.E.), 35, Commercial-street, Halifax. Tenders to the 
clerk (Mr. Richard Crabtree), Council offices, Hebden Bridge, by 
noon 22nd inst. 

Devonport Corporation invite tenders for the overhead equipment 
of about 24 miles of double trolley line, together with incidental 
works. Specifications, &c., from the consulting engineer (Mr. C. 
Chadwell), 20, Victoria-street, Westminster, after lOth inst. Draw- 
ings can be inspected after same date on application to resident 
engineer, 40, St. Aubyn-street, Devonport. An advertisement gives 
further particulars, Tenders to the town clerk (Mr. A. B. Pilling) 
by 9 am, Dec. 29. 

The Joint Committee of Management of the District Lunatic 
Asylum, Mullingar (Ireland) will, at their meeting on Dec. 11, con- 
sider tenders for complete overhaul, repair and renewal of one 
battery of 56 Chloride cells, for maintenance of same, and for a new 
battery of same size and make. Tenders to resident medical superin- 
tendent by Dec. 9. 

Messrs. Preece and Cardew, 8, Queen Anne’s-gate, Westminster, 
S.W., have been authorised by the Municipal Council of Sydney, 
N.S.W., to invite tenders for the supply, delivery, laying and joint- 
ing of a complete system of high and low-pressure cables, including 
179 — гоа, Tenders to Messrs. Preece and Cardew before noon 

ec. 17. 

Clacton District Council invite tenders for boiler and engine-house 
piant, switchboard, street work, aecumulators and travelling crane. 

enders to clerk by 3 p.m. Dec. 22. 


Wandsworth and Clapham (London) Guardians invite tenders for 
wiring the receiving ward, servante’ and waiting hall blocks of their 
infirmary. Tenders by noon Dec. 10. 

St. Pancras (London) Borough Council invite tenders for a covered 
testing truck. Tenders to town clerk (Mr. C. H. F. Barrett), Town 
Hall, Pancras-road, London, N.W , by noon Dec. 9. 


London County Council invite tenders for wiring and fittings for 
electric light and electric bell installations at fire brigade stations at 
Clapham and Highbury. Tenders by 10 & m. Dec. 11. 

Sidmouth District Council invite tenders for a lease of their pro- 
visional electric lighting order. Tenders to clerk by Dec. 20. See 
advertisement. 

Bristol Electrical committee invite tenders for water-tube boilers 
and accessories. Tenders to Mr. H. Faraday Proctor, Temple Back, 
Bristol, by noon Dec. 11, 

Bradford School Board invite tenders for wiring Feversham-street 
new baths and the Green Lane school and baths. Tenders by 
8th inst. 

Bexhill Town Council require tenders for extension of engine room, 
boiler house, &c. Tenders by Dec. 15. 


Harrogate Corporation invite tenders for a dynamo, switchboard, 
&. Tenders to 14, Albert-street, Harrogate, by Dec. 16. 

Brighton Corporation require tenders for construction of tramway 
permanent way. Tenders by Dec. 23. 

Salford Corporation invite tenders for 27,000yd. of single pilot 
wires, Tenders by Dec. 6. 


Dewsbury Corporation invite tenders until Dec. 11 for a 200kw. 
and a 300kw. steam dynamos. 


Glasgow Corporation invite tenders for electric lighting of 
Anderston district library. Tenders by 23rd inst. 


TENDERS RECEIVED AND ACOEPTED. 


Messrs, C. A. Parsons & Co, Newcastle-on-Tyne, have been 
successful in obtaining the order from Bristol Corporation for the 
supply, delivery and erection at Avonbank electricity works of two 
direct-coupled single-phase steam turbo-alternators, each having a 
normal output capacity of 750kw. at 2.200 volts and an emergency 
output of not less than 950kw. at 2,200 volts for three hours. The 
same firm have secured an order from Portsmouth Corporation for 
two 500kw. turbo-alternatora, with surface condensers and pumps. 


The Electrical Power Storage Co., 4, Great Winchester-street, 
London, E C., have received orders for the supply of storage batteries 
from the War Office for the Stanhope and Marlborough lines, Alder- 
shot. The company have also orders in hand for Bury Corporation, 
Roundhay and District Electric Lighting Co., Roxburgh District 
Asylum, Melrose, North Riding Lunatic Asylum and Langho Asylum. 

The Sunbeam Lemp Co. inform us that they have received a con- 
tract from the Midland Railway Co. for the supply of electric incan- 
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Wallasey Urban District Council invite tenders for (а) engine and 


descent lampe for 1903, aleo the whole of the requirements of the 
Liverpool Overhead Railway for six months, and large contracts from 
the General Poet Office and other departments of His Majesty’s 
Government The works, we are informed, have not been so busy 
at any time since the company’s operations first started. 

The contractors for the overhead equipment of the Reading Cor- 
poration tramways (Messrs. R. W. Blackwell & Co.) have accepted 
the tender of Messrs. Rowland Carr & Co., 6 and 8, Lime-street. 
square, London, E.C., for the whole of the cast-iron bases, collars, 
finials and pole guards required. 

The tender of the Sir Hiram Maxim Electrical and Engineering 
Co. has been accepted by the Admiralty for a suppl of Maxim 
incandescent lamps. Amongst firms recently supp ей with large 

uantities of these lamps are Edmundsons' Electricity Corporation 
for supply stations) and Dick, Kerr & Co. for tramways. Maxim 
lamps have also been supplied to the House of Commons and to the 
Royal Arsenal, Wool wich. 

The tender of Messrs. D. Bruce Peebles & Co. has been ‘accepted 
by Barrow-in-Furness Council for reversible electric lighting booster 
and reversible traction booster at £1,090. 10s. | 

Willesden District Council have placed an order with the Reason 
Mfg. Co. for not more than 250 combined electrolytic meters and 
demand indicatora at £3. 103. or £4 each, according to capacity. 

Newcastle-on-Tyne Corporation on Wednesday sealed contracts 
with Victor Coates & Co. for a 3,000 н.р, engine; with W. Warley, 
jun., for the erection of а car shed ; and with the British Westing- 

ouse Co. for a dynamo. 

Moss Side Council have accepted the tender of Heap & Co. for 
wiring their refuse destructor works. 


Dungannon District Council have accepted the tender of Smith 
and Parkes for the supply and erection of eleetricity generating 
plant for £4,430. 

Bristol Electrical committee have accepted the tender of Siemens 
Bros, & Co. for arc lighting cables, and that of Bumstead and 
Chandler for induced draught plant for the Avonbank station. 

Heckmondwike District Council have accepted the tender of Royce 
Limited for an electric motor. 


BUSINESS NOTIOES. 

The Gilbert Arc Lamp Co., Chingford, Essex, notify us they have 
appointed Mr. David Alexander, A. M. I. E. E, 79, West Regent- 
street, Glasgow, sole agent for Scotland and Ulster for Gilbert arc 
lampe and specialities. 

Increase of business has necessitated an extension of the works of 
Messrs. Nalder Bros. & Thompson at Dalston, London, N.E., where 
an additional floor has been added. During the last few months 
several new automatic machines have been put into these works for 
the making of screws and turned parts of instruments. In these 
alterationa the comfort of the employés has not been overlooked and 
a dining room has been added, as an adjunct to the canteen previously 
provided. 

Mr. E. P. Martin has joined the board of the South Wales 
Electrical Power Distribution Co. Owing to the rapid develop- 
ment of the company’s business it has been found necessary 
to separate the duties of general manager and secretary, and 
Mr. George P. Tutcher has been appointed secretary, Mr. Edmund L. 
Hill continuing to be general manager. Mr. Tutcher was previously 
Mr. Hill’s assistant. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The statutory meeting of creditors of William Peter Durtnall, 
electrical and mechanical engineer, was held at London Bankruptcy 
Court last week. It appeared that in 1890 debtor was appointed 
chief electrical engineer at Caunon-street Hotel, London, holding that 
post until 1898. In 1896 he and a brother started business as elec- 
trical engineers at Finsbury Pavement, EC., in the name of Alfred 
Н. Durtnall & Co. His brother subsequently retired in favour of 
another person, and the business was then carried on in the name of 
E. H. Gudgeon & Co. An additional partner joined the firm in 
1898, and about the middle of 1899 they executed a deed of assign- 
ment. Debtor subsequently continued the business alone, but 
bankruptcy proceedings were instituted against him, and eventually 
a receiving order was made. He attributed his failure to loss on 
trading and on a contract. Estimated liabilities £1,200 ; value of 
assets not ascertained. In the absence of a quorum the meeting was 
adjourned for a week. 

In the bankruptcy of Thos, Edward Morgan, electrical engineer, 
367, Ecclesall-road (late of 129, Cemetery-road), Sheffield, the first 
meeting of creditora will take place on the 9th inst. at Figtree- lane, 
Sheffield, and the public examination on the 18th inst., at the County 
Court, Bank-street, Sheffield. 

Creditors of the Electric Lamp Regenerating Co. (Ltd.) must send 
particulars of their claims before Dec. 31 to Mr. Н. Brougham, 
33, Carey-atreet, London, W.C. 

The Buenos Ayres Electric Tramways Co. (Ltd.) is to be wound up 
voluntarily, with Mr. E. G. Summers, St. George's House, Eastcheap, 
London, E.C., as liquidator, ( : 
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A meeting of Sax, Slatter & Co. (Ltd.) will be held at 2, Gresham - 
buildings, Basinghall-street, London, E. C, on 29th inst., t» receive 
an account of the winding up. 


Street Lighting The Improved Electric Glow Lamp Co, 7. 
Great Newport.street, London, W., have issued a third edition of 
their pamphlet on “Street Lighting," in which the following sab- 
jects are dealt with :—(1) 

7lectric street lighting by 
incandescent lampe, (2) 
Electric street lighting by 
arc lamps, (3) Useful 
notes relating to street 
lighting. The pamphlet 
is fully illustrated with 
various ty pes of I.E street 
lighting fittings) We have 
selected for illustration 
an example of the com- 
panys arc lamp switch 
gear, comprising winch 
automatic cutout, isola- 
ting switch, or isolating 
and circuit switch with 
rubstitutional re:istances. 
This fitting consists of an 
atrangement by which are 
lamps are supported in- 
dependently of the sus- 
pension rope, preventing 
Tissu of the UD A 
the suspension ropeshould 
break. P The ger con- 
sists of two jaws or hooke, 
which hold the lamo 
when in use. To release 
the lamp it is only neces- 
sary to raise it as far as it 
will go by turning the 
winch, which causes the 
two links supported by 
the jaws to paes the upper 
side of a crossbar or collar, 
so releasing thelamp. In 
use the whole of the gear 
is covered by a watertight 
hood. The automatic 
cutout consists of a shunt 
and series solenoid, con- 
taining a loose sliding 


pressure across the lamp 
exceeds the normal by 50 
per cent., will attract the 
core upwards, thus insert- 
ing the substitational resistance in place of the lamp or short circuit 
lamp, as may be desired, The isolating and circuit switch is of the 


I. E. G. L. Со. Are Lamp Switch Gear. 


I. E. G. L. Co. Illumination Photometer. 


D.P. universal type. The second figure illustrates the form of 
illumination photometer supplied by the company for the purpose 
of taking periodic readings to ascertain the diminishing degree of 


core, which, when the |. 


illumination when lamps have been burning for some time or globes 
become obscured. The apparatus consists of the usual movable screen 
on to which the light from the standard lamp is allowed to fall, and а 
perforated screen, which is in the field of illumination the intensity 
of which it is required to measure. We learn that the company are 
executing large orders for street lighting fittings, and that the export 
trade in these goods is advancing. Some of the fittings are especially 
popular, particularly the form of bracket fitting known as Вб. 198 
pairs of this fitting have just been supplied to Dudley, and other 
towns are adopting similar fittings, the demand being probably 
accelerated by the powers now granted to electricity supply under- 
takers to affix bracket lamps to premises in public thoroughfares. 


Arc Lamp Carbons.—In reference to our note last week on the 
subject of the new arc lamp carbons introduced by M. Fabius 
Henrion, we are asked to state that Mr. D. McNaughton, 79, Mark- 
lane, London, Е (., is sole agent for these carbons in the United 
Kingdom. 

Catalogues, &c.—Messr:. Drake and Gorham have ready for distri- 
bution a fully-illustrated description of the works of the Jandus Arc 
Lamp and Electric Co., at Hartham-road, Holloway, London, entitled 
* The Making of а Modern Arc sus a We may mention that, by 
appointment with Messrs. Drake and Gorham, clients who may he 
desirous of viewing the works can do во. 


Messers. Johnson and Phillips have ready two price liste, L.A. and 
S.G. The former deals with electric lighting accessories, and is a 
comprehensive set of 64 large 4to pages very fully illustrated and 
describing an infinite variety of apparatus, A choice group of 
ornamental switch covers is illustrated on pages 26-28, and switches, 
wall and floor plugs, &c., are strong rections. Branch and main 
switches, distributing fuseboarde, &c., make a good show. In the 
S.G. list, shades and glassware for electric lighting are dealt with, 
and many of the latest designs are shown. In silk shades the list 
comprises some tasteful patterns. The trade can obtain these and 
other lists issued by Messrs. Johnson and Phillips on application. 


Mees s. IIayward-Ty ler & Co., 90 and 92, Whitecross-street, Lon- 
don, Е С, have ready a new catalogue describing and illustrating a 
variety of types of electrically-driven and other treb‘e-barrel pumps. 
Some excellent illustrations of these pumps are shown. This is 
Meesrs. Hay ward-Tyler & Co.’s catalogue “ М.” 


Messrs. Home and Rowland, Troughton-road, Old Caarlton, Lon- 
don, S. E, are issuing circulars rela:irg to Burnley’s rorinal soldering 
paste, for use in telephone and telegcaph work, for glow lamp and 
arc lamp work, overhead wires, &c., for which this firm are agents. 


A well-illustrated catalogue of telephones and telephone accessories, 
manufactured by the Berliner Telephone Mfg. Co, 117, Queen Vic- 
toria-street, London, E.C., is ready, and covers a wide range of designs 
in telephone instruments for all uses, An excellent group of diagrams 
of connections is provided. i 


The General Electric Co. have a new sheet list ready of “ Electric 
Radiators.” 


A price list of regulators and motor starting rheostats is just pub- 
lished by the Electrical Co., and forms price list No. 3 of the com- 
pany’s main catalogue. The list is very fally illustrated, and contains 
a mass of information regarding this class of apparatus. 


From Theodor Carl, Limited, 18 and 19, Greenhithe, London, E.C., 
we bave received a catalogue of electrical accessories, including 
bells and bell sete, indicators, batteries, switches, contacts, pushes, 
telephones and telephone parts, &c. 


Exports of Blectrical Apparatus and Material.—The follow- 
ing liat gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Nov. 26 to Dec. 2, with the ports 
of destination :— 

Africa —Alexandria, £115; Beira, £249 (telegraph material); Cape 
Town, £242; Durban, £8,614 (including £6,371 telegraph material); East 
London, £42; Mos.el Bay, £12; Port Elizabeth, £60. Argentina 
Buenos Ayrea, £2,104 (including £1CO telegraph material) Australasia — 
Auckland, £10 ; Fremantle, £568 ; Melbourne, £162 ; Perth, £19 ; Sydney, 
£495; Wellington, 8508. Belgiwun—Antwerp, £214; Ostend, £51. 
Canada — Toronto, £65. Ceylon — Colombo, £103. Channel Islands, £31. 
Chili—Santiago, $55; Valjaraiso, £70. Germany—Hamburg, £110 (in- 
cluding £76 telegraph material). Gibraltar, £82. Hong Kong, £27. 
India—Bombay, £823; Calcutta, £511. Japan—Nagasaki, £5,013 (in- 
cluding £4,077 submarine cable); Yokohama, £342. Mauritius —Port 
Louis, £49. Siam— Bingkok, £63. Straits Settlements—Singapore, £187. 
Pu oe against £7,520 in the corresponding week last year (Nov. 

to Dec. 5). 


BARCELONA TRAMWAYS OO. (LTD.) —The electrical equipment of the 
Ensanche route of this company's lines is now practically completed, and 
the proceeds of a new issue of £51,900 41 per cent. redeemable debentures 
is to be applied towards payment for the electrification of the lines and of 
the Bona Nova extension recently constructed. А short time back nego- 
tiations were entered into in Barcelona for the purchase of the company's 
undertaking against a forfeitable deposit of £5,000. The option not 
having being exercised, the com ns.ny are richer by this sum, 
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PATENT RECORD. 


[oe m 


The following List of Applications for Patents and Specifications pisblished 
has been compiled for this Journal by Mrssrs. MEgWBURN, ELLIS AND Pryor, 
Chartered Patent Agents, 70, Chancery-lune, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.— The undermentioned 4 ꝓplicat ions are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk із affixed. 

Unless otherwise stated, the application is made tn London. 


October 11, 1902. 

22,135. J. D. Gitmour. Glasgow. Electrolytic decomposition of alkaline 
chlorides. 

22,140. A. Curgsa. Electric indicating apparatus. 

22,147. T. Witson. Glasgow. Electrical fog signalling. 

22,152. R. Hatt. Manchester. Telephone call boxes. 

22,170. Е. W. Homrray and J. О. Howsg. Electrical ignition of engines. 

22,171. T. P. Hansen. Automatically changing direction of an electric 
motor by temperature variations.* 

22,180. La SociÉr£ RADIGUET and Massior. Electric ignition for gas burners. 
(Date applied for, April 9, 1902, date of application in France.)* 

22,188. W. J. Sumner. Trolley tracks. (Date applied for, July 16, 1902, 
date of application in U.S.)* 


October 13, 1902. 
22,198. G. Smite. Manchester. Electrically-lit signboards. 
29,255. Е. рк Mars. Electro-thermic diffusers.” 
22,238. W. OSTERMANN. Accumulator blocks. (S. Raudnitz, Austria.) 
22,209. R. ScHARF. Apparatus for high-frequency currents.“ 
22,255. К. von DREGER aud R. FRIEDLANDER. Electric ignition.* 
22,261. E. T. GREENFIELD. Armouring electric cables.“ 
22,262. I. H. HEGNER. Electrical conducting systems. 


October 14, 1902. 
22,280. J. Е. SurrH. Birmingham. Electrification of railways and tramways. 
22,286. J. WILKINSON. Hull. Trolley-wire cars. 
22,286. M. Коні. Liverpool Cooling parts of motors and dynamos. 
22,313. I. Massey. Plymouth. ‘ Massey automatic electric signal.” 
22,534. A. Forp. Liverpool. Sparking pluge for electric ignition. 
22,336. A. Е. Hauss. Electrical signalling.“ 
22,544. Е. H. URRY and W. Harpon. Coin-freel electric supply michines. 
22,346, R. J. Bott. Indicating leaks on electric circuits. 
22,552. M. J. Myers. Locating breaks and grounds in electric circuits or 
for comparing the resistance of one circuit with another.* 
22,356. A. O. Benecke, Retarting devices for measuring instruments.“ 
October 15, 1902. 
22,400. R. SINCLAIR Glasgow. Electric cycle and motor lamp. 
22,421. C. M. DoBMAN and R. A. 8мтн. Salford. Switches.“ 
22,426. Н. Busy. Berlin. Galvanic double battery. 
22,434. D. Levy and Н. Scumipt. Electrical hair brush. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can be obtained at the uniform price of 8d. each. 
1902. 


McGiLLivkay. Lighting of cars on the overhead system. 
HARDMAN. Electric couplings or terminals. 


1,546. 
2,552. 


5,981. BLANcHaRD. Rail bonds. 
9,503. ae Dimming incandescent lamps. Date applied for April 29, 
1901.) 
11,076. B.T.-H. Co. (Rice). Arc lamps. 
12,474. SHOEMAKER. Wireless telegraphic and telephonic systems. 
12,688. THompson. (Berliner Maschinenbau A.G. vorm. L. Schwartzkopff.) 


Polyphase current transformers, 

15,595. Рвбтт. Commutators for telegraphy, telephony, &c. 

14,587. LEDERLIN. Electrolytical manufacture of chlorates and per- 
cblorates. (Date applied for, Jan. 8, 1902.) 

14,558. GRaMMONT. Measuring phase differences on alternating circuite. 
(Date applied for, Dec. jo. 1901.) 

14,547. Weston. Electric measuring instrumente. 

14,572. Siemens Bros. & Co. (Siemens and Halske A. G.). 
arreater for electrical installations. 

14,676. Brown. Electric railways on the surface contact sys‘em. 

14,683. Wtst-Kunz. Driving mechanism for electrically-driven machine 

tools. (Date applied for, July 20, 1901.) 

14,773. бїЕмЕНВ Bros. & Co. (1тр.) (Siemens and Halske A. (.). Con- 
trolling from a distance electromotors actuating ships’ rudders 
sluice gates, swing bridges and the like. 

Mitts (Atmospheric Products Co.) Subjecting gases to high- 
tension discharges. 

JOHNSON-LUNDELL ELECTRIC TRacTION Co. (Lundell), 
winding for dynamos. 

AITKEN. Intercommunication telephones. 

TENE Automatic trolley catchers, (Date applied for, Aug. 7, 


Lightning 


14,781. 
14,790. 


14,883. 
14,953. 


Armature 


COMPANIES’ MEETINGS AND REPORTS. 


ED 


British Westinghouse Electric and Mfg. Co. (Ltd.). 


The third annual report of the directors (for year ended July 51) states 
that, pending the completion of the company’s worke av Manchester, 
orders have been executed at Pittsburg on terms whereby the British 
company has ehared with the American company the manufacturing 
profits, The works at Manchester are practically completed, and manu- 
facturing operations have begun. About 5,000 men are already employed, 
and all orders can now be executed there. The following particulers 
indicate the growth of the company’s business: — Orders received during 
year ended July 31, 1899, £279,000; during year ended July 51, 1900, 
£547,000 ; during year ended July 3!, 1901, £738,000 ; during year ended 
J ay 01. 1902, £932,000; and orders received since July 51, 1902, exceed 
£826,000. 

A construction department has recently been organised under the 
management of Mr. James C. Stewart. Among important contracts 
entered into in the past year are those with the Metropolitan District Rail- 
way Co., the Metropolitan Railway Co., the Clyde Valley Electrical Power 
Co., the London United Tramways, Bath Tramways Co. and the Exeter, 
Newcastle and Swansea Corporations. 

In December, 1901, 50,000 6 per cent. preference shares of £5 each were 
issued, thus completing the issue of £1,000,000, the total authorised pre- 
ference share capital, and in February, 1902, £500,000 4 per cent. mort- 
gage debenture stock was issued. The profits for the year amount to 
£60,686. 7s. 14., and after adding £18,908. 4s. 6d. from last year, the 
total credit to profit and loss is £79,594. 11в. 7d. An interim dividend 
(absorbing £25,257. 16e. 4d.) and debenture interest to amount of 
£6,132. 4s. 1d. have teen paid, and the directors propose to appropriate 
£30,000 further, making the full 6 per cent. upon the 200,000 preference 
shares as fully paid up on July 31. Out of balance (£20,204. 11s. 2d.) it 
has been decided to write off £14,963. 17s. 6d., amount of stamp duties 
and fees incurred on formation of company and expenses connected with 
debenture issue, and to place the balance (£5,240. 13s. 8d.) to reserve. 
The rapid growth of the company’s businees necessitates an increase of 
capital, and the directors propose that an additional 200,000 6 per cent. 
preference sbares of £5 each be created. 

The erection aud equipment of the works at Trafford Park have absorbed 
the bulk of the available capital. The extensive business in hand, as well 
as new business in prospect —all of which is to be executed at the com- 
рапу'в works—will require additional funds for material, labour and 
working capital generally, and the directors believe that the use of such 
additional capital will result in a higher percentage of profits. 


Marconi Jnternational Marine Communication Co. (Ltd.). 


The directors’ report for the year ended June JO states that during the 
year under review the operations of the company have been greatly 
extended, and the following stations are now available for communication 
with vessels fitted with Marconi apparatus :— 


Crookhaven. Niton. Malin Head. 

Rosslare, North Foreland. Innistrahull. 

Holy head. Caister. Belle Isle | Gulf of 
Lizard. Witherntea. Chateau Bay j St. Lawrence. 
Borkum Rif lightship Babylon } 

Borkum lighthouse Germany * —— Sagaponack U.S. A. 


Aud, in addition, orders have been received from Lloyd's to equip 
their signal stations at the following points:—Scilly, Flannan Islands, 
Gallun Head or Butt of Lewis, Cape Spartel, Port Said, Suez, Tor and 
Shad wan, Gulf of Suez. It is hoped these stations will shortly be available 
for the transmission of wireless telegraphic messages. 

Аю agreement has been entered into with the Canadian Government 
providing for the equipment and maintenance of wireless telegraph stations 
on the Canadian coast. Contracts have been secured with the Belgian 
Government under which one Jand station and nine of the Belgian mail 
steamers plying between Ostend and Dover are being equipped with 
Marconi apparatus. Ап agreement hss also been concluded with the 
Government of the Congo Free State in pursuance of which two Marconi 
stations—one at Banana, in the Congo Free State, and the other at Ambri- 
zette, in the Portuguese colony of Angola—are now in course of erection. 

By the adoption during the pact year of the Marconi system by the 
American, Allan and Atlantic transport lines, the business of the Atlantic 
sea telegraph service is virtually assured to this company, and it is confi- 
dently anticipated that, во soon as arrangements can be made for the 
erection of land stations at suitable pointe, those shipping companies 
owning vessels plying on other routes will avail themselves of the advan- 
tages offered by the Marconi system which have already been proved on 
the Atlantic route. | 

During the visit of the colonial Premiers to this country & demonstration 
of the practicability and utility of the Marconi system of wireless telegraphy 
was arranged for them on board the steamer “ Koh-i-Noor.” Great satis- 
faction was expressed by those who were present on the occasion, and as а 
result inquiries have been received from and proposals submitted to several 
of the colonial Governments. A successful demonstration of the Marconi 
system was also carried out in the presence of officials of the Dutch Govern- 
ment at Scheveningen in April last, and proposals for the installation of a 
number of Marconi stations available for ship signalling purposes in the 
Dutch East Indies have subsequently been made and are now under 
consideration. 

Experiments in long-distance communication carried out by Mr. Marconi 
have been attended with highly satisfactory results. In July last Mr. Mar- 
coni succeeded in receiving signals on board the Carlo Alberto," the 
warship placed at his disposal by the Italian Government, from Cornwall 
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at Cronstadt, a distance of 1,600 miles, and two months later were 
received on the same vessel at Spezia from Cornwall, a distance of over 
800 miles, across the Continent and the Alps. The directors have now 
under consideration а number of important proposals from which further 
business is expected to result. 

Mesers. Segisinundo Moret y Prendergast and Adolph von Hansemann 
have resigned their directorships, and Mesers. Ernesto Madeira Pinto, of 
Lisbon, and Col Henry Montague Hozier, C.B., secretary of Lloyd's 
Corporation, have joined the board. 

NERNST ELECTRIC LIGHT (LTD.)—The report for year ended Sept. 30 
states that, after crediting interest and dividends received, there has been 
a net loss of £1,644. In addition there has been further expenditure 
amounting to £1,513. 17e. 6d., which is carried to development suspense 
account, and £444 for cost of new patents. ‘The directors have concluded 
a working arrangement for a term of years with the Allgemeine Elektrici- 
tits Gesellschaft, Berlin, by which the company has the benefit of their 
large existing manufacturing resources, and is the necessity for 
making a heavy capital outlay on a factory situated out of England. At 
the same time the legal proceedings in connection with the compulsory 
licence were terminated, and in return for the cession of certain patents 
taken out in Great Britain by the directors and staff of the company the 
A.E.G. have made valuable concessions relating to territories comprised in 
the 5 field of operations. Since the sigaing of the agreement in 
June over 50 agencies have been establisbed in the company's most im- 
portant centres, and а supply of lampe has been sent out to enable demon- 
strations to be made without delay. The receipt and execution of orders 
has already commenced, and it is hoped that, with the further retrenchments 
that have become possible, the company may soon be in a position to cover 
expenses. It is satisfactory to note that tbe Allgemeine Elektricitiite 
Gesellechaft in their last report to their shareholders state that the intro- 
duction of the Nernst lamp had been а complete success, and that the 
lamp daily gaios new friends. "This statement is borne out by the large 
increase of lamps in use in Great Britain, which is a hopeful feature for 
this company. It not only means an increase in tbe royalties, but, if the 
lamps supplied continue to be of good quality, it must have an important 
influence on trade in the eompaoy's territories. The return of royalties 
on lamps sold in Great Britain up to Sept. 30 (£1,115. 18s. 3d.) must be 
regarded as approximate, for the complete amount is not due till the end 
of the year. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &o. 


NEW COMPANIES. 


ALLAN'S METAL SYNDICATE ОР CANADA (LTD.)—Reg. Nov. 20, capital 
£100 in £1 shares, to acquire from Sherard Cowper-Coles & Co. (Ltd.) and 
C. E. Allan the benefit of a certain invention relating to the electro- 
deposition of metals, to turn same to account, and to carry on business as 
metallurgists, &c. 

BIRKENHEAD AND CHESTER TRAMWAYS OO., (LTD.).— Reg. Nov. 18, 
capital £5,000 in £1 shares, to construct or acquire light railways and 
tramways in Chester or elsewhere, to equip, maintain and work same by 
electric or other power, and to carry on the general business of railway and 
tramway proprietors, carriers, suppliers of electricity, &c. The subscribers 
are Sir J. A. Willcox, J. Holt, E. Adam, C. E. Maples, Hou. A. Stanley, M.P., 
M. F. Burrows (each with 500 shares) and F. L. Lane, engineer (250 shares). 
The first directors are Sir J. A. Willcox, J. Holt, E. Adam and C. E. Maples 

BRAZILIAN MICA SYNDICATE (LTD.)—Reg. Nov. 15, capital £4,000 in 
£1 shares, to acquire certain property near Зап Antonio de Jesus (Bahia, 
Brazil) believed to contain a deposit of soft silver amber mica, to acquire 
other properties, to promote а company or compenies to develop and work 
same, and to carry on the business of miners, metallurgists, &c. The first 
directors are E. Cattanach, A. Russan and W. P. Lapage. Кер, office: 
29, Great St. Helens, E.C. 

BRITISH MILLER SIGNAL SYNDICATE (LTD.) — Reg. Nov. 26, capital 
£1,000 in £1 shares, to acquire interests of H. C. Cooke, E. H. Jackson and 
J. Kerry in Miller Signal Co. (of Chicago, U.S.A.), for acquisition of certain 
patent rights, to acquire and deal with patents, and to carry on the business 
of signal makers, mechanical and electrical engineers, &c. Firat directors 
are Н. C. Cooke, E. Н. Jackson, J. Kerry and A.C. Reid. Reg. office : 
9-11, Fenchurch-avenue, London, Е.С. 

(LTD.)— Reg. 


CONTINUOUS-RAIL JOINT CO. OP GREAT BRITAIN 
Nov. 19, capital £10,000 in £1 shares, to acquire inventions and rights 
relating to rail joints or otherwise, to adopt an agreement with L. P. Winby 
and the Continuous-Rail Joint Co. of America, and to carry on business of 
rolling mill proprietors, steel rail makers, manufacturers of rolling stock, 
steel makers and converters, electrical and mechanical engineers, &c. Reg. 
office: 20, King William-street, London, E.C. 

COUNTY ELECTRIC TRACTION CO. (LTD.)—Reg. Nov. 28, capital £3,000 
in £1 shares, to promote, construct and maintain railways and tramways, 
to work same by electric or other traction, &c. 

DYNAMOTOR LIMITED.—Reg. Nov. 28, capital £6,000 in £1 shares, to 
acquire W. S. Frost's invention of a new electrical power machine, and to 
carry on the business of electrical and mechanical engineers, &c. The sub- 
scribers are W. T. Frost, electrical engineer, Н. Hawkins, Н. Foster, 
Н. F. P. Hawkins, I. Levy, A. Smith and M. de Moro. 

ELECTRIC TRACTION CO. OF HONG KONG (LTD.)—Reg. Nov. 20, capital 
£325,000 in £1 shares, to adopt an agreement with the British Corporation 
(Ltd.), to construct or acquire and maintain by electric or other power any 
tramways, railways and other means of communication, to act as carriers 


of passengers and goods, to generate, accumulate and distribute electrical 
energy, &с. 

EMPIRE ELECTRIC LIGHT AND POWER 00. (LTD.)—Reg. Nov. 27, 
capital £50,000 in £1 shares, to promote and obtain power to construct, 
maintain and use tramways in and near Romford and Ilford or elsewhere, 
to make and maintain railways and tramways, to equip and work same by 
any power, &c. Messrs. J. Paxman of the Standard Ironworks, Colchester, 
and A. Slatter, 11, Buckingham-street, London, W.C., are entitled to 
become permanent directors if they so desire. 


METROPOLITAN ELECTRIC TUBES SYNDICATE (LTD.)—Reg. Nov. 18, 
capital £15,000 in 14,000 ordinary shares of £1 each and 20,060 deferred 
shares of 1з. each, to adopt an agreement with T. Hunter, to apply for 
powers relating to the construction and maintenance of railways, tramways, 
electric lightiog aud other electrical installations, &c., and to carry on the 
business of electricians, engineera, promoters, financiers, &c. The sub- 
scribers are T. Hunter, J. J. Ney, H. W. Healy, J. C. Shirle, C. Everett, 
L. Everett and A. L. Pinn, C.E. 

MILNES-DAIMLER (LTD).— Reg. Nov. 27, capital £20,000 in £10 shares, 
to manufacture and deal in motors, carriages, tramcars, locomotives, ships, 
airshipe, &c., to acquire all or part of property comprised in an agreement 
between О. Е. Milnes & Co. (Ltd.) and Daimler Motoren Gesellschaft, to 
construct or acquire railways and tramways, to carry on business as elec- 
tricians, electrical and general engineers aud contractors, &c. The first 
directors are M. von Duttenhofer, E. Kraftmeier, H. Meltzer, J. T. Smith, 
and H. G. Burford. 

MOTOR HIRING SYNDICATE (LTD.)—Reg. Nov. 21, capital £2,000 in 
£1 shares, to purchase, manufacture, hire, sell, let on hire and deal in and 
with vehicles propelled by electricity, steam, or other means, &c. Reg. 
office: Winchester House, London, Е.С. 

NOTTINGHAMSHIRE AND DERBYSHIRE TRAMWAYS DEVELOPMENT 
CO. (LTD.)—Reg. Nov. 29, capital £30,000 in £10 shares, to promote bills 
in Parliament and to seek powers to construct tramways in Notts., Derby 
or elsewhere, and: work the eame by electrical or other power, and to carry 
on the businees of railway and tramway constructors, owners and workers, 
producers and euppliers of electricity, &c. The subecribers are :—Sir W. 
S. B. McLaren, M.A., M. Н. Mille, M.Inst.C.E., D. Fox, J. N. Thackeray, G. 
Wigley, T. G. Mellors, and J. Fell, engineer. 


RIVER PLATE BLECTRICITY CO. (LTD.)—Reg. Nov. 28, capital £250,000 
ia £1 sbares, to adopt an agreement with City Safe Deposit and Agency 
Co. (Ltd.), and to carry on in the Argentine Republic or other part of South 
America ог elsewhere the business of generating, producing, distributing and 
supplying electricity, &c. 


LIENS, &c., REGISTERED AND DISCHARGED. 

BASTIAN METER OO. (LTD.) Lien reg. Nov. 17, for £100 debentures, 
part of £6,000. Amount previously issued, £4,550. Trustees: Mr. Н. A. 
Saunders and Mr. D. J. Cowles, Charged on premises at Kentish Town 
and all otber assets, including uncalled capital. 

BRIGHTS’ {LIGHT AND POWER, LTD. (LONDON).—Second debenture, 
dated Nov. 19, 1962, to secure £1,000, charged on company’s concessions, 
freehold and leasehold property, works and plant in England and else- 
where, and its other property and undertaking. including uncalled capital, 
has been registered. Holder: С. Owles, 16 and 17, Russell-street, 
London, W.C. 

BRITISH ELECTRIC TRACTION CO. (LTD.)—Iesue on Nov. 11 of £60,000 
debentures (six of £10,000 each), part of series created June 16, 1898, to 
secure а sum not exceeding half amount of subscribed capital for time 
being. Property charged: Company's undertaking and property, present 
and future, including uncalled capital. Trustees: Electric and General 
Investment Co. (Ltd.). Total amount previously issued of same series, 
£1,040,000. 

CORK ELECTRIO TRAMWAY AND LIGHTING OO. (LTD.)—Lien reg. 
Nov. 14, for £1,100 debentures, part of £100,000. Amount previously 
issued, £94,700 ; charged on company’s property in city of Cork. 

COWPER.COLES GALVANISING SYNDICATE (LTD.)—Lien reg. Nov. 19, 
for £100 debenture, part of £1,200 ; amount previously issued, £900 ; no 
trustees ; charged on all uncalled capital. 

EDMUNDSONS' ELECTRICITY CORPORATION (LTD.)—Deed of acknow- 
ledgment, dated Nov. 14, 1902 (supplemental to trust deed of July 10, 
1899, and to two deeds of acknowledgment dated respectively April 27, 
1900, and Aug. 1, 1901), to secure £20,000 debenture stock, part of teries 
created to secure an amount not to exceed three-fifths of paid-up capital 
for time being. The four deeds are stamped to cover £200,000. Total 
amount previously issued of same series, £120,000. Property charged : 
130 first mortgage debentures of £100 each of the Winchester Electric 
Light and Power Co. (Ltd.), 150 debentures of the Wycombe (Borough) 
Electric Light and Power Co. (Ltd.), 200 similar debentures of Salisbury 
Electric Light and Supply Co. (Ltd.), 150 debentures of Ventnor Electric 
Light and Power Co. (Ltd.), 100 debentures of Bromley (Kent) Electric 
Light and Power Co. (Ltd.) 40 debentures of Woolwich District Elec- 
tric Light Co. (Ltd.), 50 debentures of Chislehurst Electric Supply Co. 
(Ltd.), 40 debentures of Newmarket Electric Light Co. (Ltd.), 50 deben- 
tures of Alderley and Wilmslow Electric Supply (Ltd.), and all the com- 
pany's undertaking and property, present and future. Trustees: J. Bailey 
and J. R. Wigham. 

ELECTRIC LIGHTING BOARDS (LTD.) —Iesue on Nov. 12 of £400 deben- 
tures, part of a series created March 10, 1902, to secure £20,000, charged 
on company’s entire undertaking, including uncalled capital. Date of trust 
deed, March 18, 1902. Trustee: Gen. S. J. Nicholson. Total amount 
previously issued of same series, £19,100. 

ELECTRIC OZONE SYNDICATE (LTD.) — Issue on Nov. 19 of £200 deben- 
tures, part of series created Oct. 16, 1901, to secure £6,000, cbarged on 
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company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of same 
series, £5,400. 

W. B. HAIGH & CO. (LTD.)—Lien reg. Nov. 22, for £300 debentures, 

part of £20,000 ; amount previously issued, £9,350 ; no trustees ; charged 
on entire undertaking and property, except uncalled capital, and subject 
to prior charge fer £4,000. 
-. LANGDON-DAVIES MOTOR CO. (LTD.)—Issue on Nov. 5 of £900 and on 
Nov. 6 of £300 debentures, part of series created Oct. 15, 1902, to secure 
£6,000, charged on company's undertaking and property, present and 
future, including uncalled capital. No trustees. Total amount previously 
issued of same series, £2,000. 

MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION (LTD). 
— Debenture dated Nov. 13, 1902, to secure £100,000, has been registered. 
Company's entire undertaking and property, present and future, including 
uncalled and unpaid capital, charged. Holders: Parr's Bank. 


ST. HELENS CABLE СО. (LTD.) — Issue on Oct. 28 of £12,000 debentures 
(24 of £500 each), part of series created Oct. 27, 1902, to secure unlimited 
amount. Company's undertaking and property, present and future, 
including uncalled capital, charged. Holders: W. W. Pilkington (£6,C00) 
and J. Beecham (£6,000). No trustees, Total amount previously issued 
of same series, £154,000. 

SHANNON ELECTRIC POWER SYNDICATE (LTD.)—Lien reg. Nov. 17, 
for £1,000, part of £8,000. Amount previouely issued, £6,820: charged 
on entire property, including uncalled capital. 

UNIVERSAL MICROPHONE CO. (LTD.)— Lien reg. Nov. 20, for £100, to 
British Microphone Со. (Ltd.) ; charged on letters patent. 

WINDERMERE AND DISTRICT ELECTRICITY SUPPLY CO. (LTD.)—Trust 
deed, dated Nov. 11, 1902, to secure £20,000 debenture stock, has been 
registered. Property charged: Freehold land at Troutbeck Bridge, Win- 
dermere, and company's property, including uncalled capital and benefit of 
provieional orders. Trustees: F. A. Roberts, J.P., and Н. Agnew. 


CITY NOTES. 
[m — 

MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 2144. per oz. (Dec. 4). Consols (22 cent.) 921—928 for money, 
921—924 for account; 24 per cent. 95-051 (Dec. 4). Consols Pay Day, 
Jan. 2; Stocks and Shares Continuation Days, Dec. 9 and 27; 
Ticket Days, Dec. 10 and 29; Pay Daye, Dec. 11 and 30; Mining Share 
Carry-over Days, Dec. 8 and 24. 


CITY OF BIRMINGHAM TRAMWAYS CO.—The 4 per cent. mortgage 
debenture holders have appointed Sir Charles Rivers Wilson joint-truatee 
with Mr. J. A. Christie. 


COMMERCIAL CABLE CO.—A quarterly dividend of 12 per cent. and 
а bonus of 1 per cent. on the capital stock have been declared, payable on 
Jan. 2 next. The transfer books will be c'osed from 20th inst. to Jan. 2. 


ELECTROLYTIC ALKALI CO. (LTDJ).— Mr. C. G. Connor has been 
appointed chairman of this company. 


GENERAL ELECTRIC CO. (U.8.A.). A quarterly dividend of $2 p«r chare 
on the common stock bas been declared. 


GERMAN ACCUMULATOR INDUSTRY.— In the Centralblatt für Accumu- 
latoren und Elementenkunde for Nov. 15 reference is made to the financial 
position of the electric accumulator industry in Germany. Keen com- 
petition, it appears, has resulted in the suspension of several firms 
manufacturing these goods, and it is expected that other failures will 
follow. The heavy fall in the price of lead and the cutting of prices brought 
about the failure of the Sales Kartell after a brief life, and many 
smaller firms which had joined the Kartell“ thus found themselves 
without orders. Since this collapse the price of accumulators has fallen 
still lower. There is, however, evidence of an increased demand for 
accumulators at the lower prices, and it is considered (by the writer of the 
article) that if the German manufacturers can be brought into line tbe 
industry may be re-established on a profit-earning basie. Ап estimate is 
given in the article referred to that the German accumulator industry con- 
sumes annually 20,000 metric tons of lead, with a proportionate quantity 
of sulphuric acid, and if the purchasing of this large quantity of material 
were placed in the hands of one central body a large reduction in the cost 
of manufacture would be secured. 


METROPOLITAN DISTRICT RAILWAY CO.—At a meeting of the 
preference shareholders’ committee on Friday it was agreed to advise 
holders of the £1,500,0C0 5 per cent. preference share capital to accept the 
following proposals for a guaranteed dividend made by the Underground 
Electric Railways Co. :—The Underground Company pay each preference 
shareholder who accepts their guarantee 1 per cent. interest from Jan. 1, 
1903, to Jan. 1, 1904 ; 2 per cent. from Jan. 1, 1904, to Jan. 1, 1905 ; 3 per 
cent. from Jan. 1, 1905, to Jan. 1, 1807; and 354 per cent. thereafter in 
perpetuity. The surplus earned in any year up to 5 per cent. will belong 
to the guaranteeing company, who will, during continuance of guarantee, 
exercise all voting powers in respect of the said preference stock, subject 
to certain restrictions. А special meeting will be held on the 18th iust. to 
consider the various bills promoted by the company. 


NEW YORK.—The Manhattan Elevated Railroad has been leased for 999 
years to the Interborough Co., which controls tbe underground lines now 
in course of construction, and the latter company agrees to pay the Man- 

- hattan shareholders whatever their property earns for the next three years, 
and thereafter to pay them 7 per cent. intereat. 


POWER GAS CORPORATION (LTD.)—The directors’ report states that 
the whole of the properties to be acquired in the terms of the prospectus 
had been purchased, including the entire share capital of Mesers. Ashmore, 
Benson, Pease & Co. (Ltd.). The extension and remodelling of the works 
was taken in hand at once. Contracts for а number of important instal- 
lations bad been secured, and the works were fully employed. The profit 
was £14,967, which the directora propose to apply in writing off preli- 
minary expenses (£2,000), paying dividend at 6 per cent. per aunum upon 
ordinary thares (£8,868), and 4 per cent. per annum on deferred shares 
(£2,691), leaving £1,408 to be carried forward. 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to allow 29,235 vendors’ ordinary £1 fully-paid 
shares of the Electrolytic Alkali Co. (Ltd.), and 66,462 vendore’ ordinary 
£1 fully-paid shares of the Power Gas Corporation (Ltd.) to be quoted. 


WESTERN TELEGRAPH CO. (LTD.)—The directors have declared an 
interim dividend (payable 19th inst.) of 3s. per share, or at the rate of 
6 per cent. per annum (tax free), for the quarter ended Sept. 20 last. The 
transfer books will be closed from 11th to 18th inst. inclusive. 

————— A A A OE aT oH 


ELECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


43 
Week | 8 с. AGGREGATE. 
Line. ended E or Dec. No. off Ine. or 
_ (a) weck A ont. Dec. (a) 
£ £ | £6£ £ 
Aberdeen Corporation... Nov.22 | 802 + 202, 25 26,406 |+ 6,419 
Ayr Corporation ...... as >й 2 1o + 45 28 | ne as 
Barnsley .................. в M ҮҮ 
*Birmin gham Tramways.) „ 29 | 4,805|+ 676| 21 |105,682 |+ 5,924 
*Blackburn Corporation. „ 28 | 668+ 61, 36 | 29,444 |+ 5,869 
Blackpool Corporation... „ 27 279 7 45| 35 | 36,752 |+ 324 
Blackpool and Fleet wood ,, 29 188 | + 17 22 20,171 |- 185 
Bolton Corporation „ 30 1,527 T 205) 35 57,141 |+ 4,557 
BournemouthCorporat'n|  ... 5. ‘ - ied 
Bradford Corporation... „ 29 2,555! . | 55 117,275 en 
Brighton Corporation. ,, 698 |+ 482) 1. 698 — 
Brisbane Tram ways Oct. 15 | 2,239 + 141 16 | 37,386 |+ 6,568 
Bristol Trams & Carriage Nov. 28 | 4,125 + 443 1 4125 |+ 445 
Buenos A & Belgrano ,, 2 5,215 + 24| 18 52,001 |+ 1,951 
Burnley Corporation. , 29 659 | 9 | 5,551 |+ 5,004 
Calcutta Tramways Со... Dec. 1 |R31198 +R 19.8%) 22 RS0s,54 | ТЕБ 
Cardiff Corporation si "ME ИЕ ы 
Carlisle Тет Co... Nov.29 | 134 + 27148! 8,441 |+ 656 
Central London Railway „ 29 | 7,092 + 230 22 145,870 |+11,571 
Chatham & Dist. Lt. Ry&| „ 27 310 . ,123 11,800 sia 
City & South London Ry. „ 50 | 3,677 + 415. 22 | 67,027 | + 21,089 
Cork Elec. Tramways Co.] „ 27 | 405 + 42 §47 28,049 + 5,937 
Devonport & Dist. Trams „ 21 546 — 11 464 20,122 + 1,208 
Doncaster Corporation...|  .. - "P he 
Dover Corporation ...... „ 29 168 - 2 55 8,255 - 225 
Dublin & Lucan Railway ,, 30 88 + 12 22 2,682 — 88 
Dublin Southern Dist... „ 28 695 — 1 122 877654) + 2,785 
Dublin United ............ „ 28, 5,565 + 317122 84,854 
Dudley Stourbridg e.. „ 21 | 728,4 140 464, 35,271 + 4,358 
is ; » 19| 745 + 114) 
Dundee Corporation { „ 25 | 750 + 127 ~ «tt 
East Ham Council...) » 29 416 |+ 117 a 11,690 + 2,588 
Gateshead & Dist. Trams „, ' + { + 7, 
Glasgow Corporation. „„ 29 12,516 | + 1,981 25 319,236 — 8,088 
Gravesend—Northfleet | „ 21 170! ... | 16! 5358  .. 
Greenock &PortGlasgow| , 21 419 + 76 464 23,426 1+ 15,229 
Hartlepool Tramways ..| „, 21 211 7＋T 20 464 11,840 + 1,151 
Hull Corporation ......... „ 29 1.699 ＋ 129 38 62,455 + 2,780 
Isle of Thanet Сог. s: 2 | E н А 29 5595 P 
Kidderminster ist.. „ + 5. + 
Leeds Corporation ...... „ 29 | 4,520 + 688 35 184,227 4 50, 901 
Liverpool Corporation... „ 22 8,893 + 225 47 458,525 455,751 
Liv l Overhead Rly. „ 50 1,445 + 9 422 34,318 '— 668 
Manchester Corporation| „ 29 5,013 72,964 76 249,262 ‚э 
Merthyr.... —-.—..—.-... „„ 21 154 — 27 464 9,321 - 1,079 
Middleton. „ 21 234 ... 343 10,174 ae 
Newcastle-on-Tyne Corp ,, 29 | 2,9688. кей, dr MEE 
Oldham, Ashton & Hyde. „ 21 Sil + 87. 464| 24,926 + 1,471 
Ferth (W. A.) Elec. Trams „„ 28 1,047 f 122147 | 49,703 |+ 8,144 
ee ee „ 21 196 T 13 464 12,145 — 32 
ortsmouth Corporation jos sae ses 
Potteries .......—... „, 21 1,710,+ 385 464| 70,114 ;+ 4,562 
Rothesay .................. „ 21 39,4 14 134 1,810 + 588 
„Salford Corporation ... Dec. 1 2.755 f 911, 35 | 94,554 T 
Sheffield Corporation ... Nov.30 | 5,672 + 152 22 | 92,234 +15,575 
Southampton Corp. ...... „ 27 839 + 147 . es "T 
Southend Corporation... „ 26 155 + 35, 51 | 10,118 кн 
“Southport Tramways... „ 21 222 + 116 464 12,107 + 4,584 
S. Staffordshire Trams... „ 21 | 618 - 66 454 35,234 - 1,136 
Sunderland Corporation. „ 30 980 + 38 35 | 41,679 + 2,798 
sag Trams... . „, 21 ee + 99 M 95 + rr 
Taun n Trams » d 2 , кы 
Tynemouth & Dist, .... „ 21 217 + 51 464| 13,886 + 1,951 
Weston-super-Mare..... „ 19, 57  .. , 284) 5,465 jos 
Wigan Corporation s T Su i 
Wolverhampton District „ 21 300 + 197 46} 10,145 + 6,594 


(а) These com ns are with the corresponding period last pe 
+ Partly electrical t Minus 8 days. 1 Minus 2 days. $ Plus 2 daye. 9 Plus 8 days, 
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— Амотит PREVIOUS w Price Bars РЕВ 5 Бшш Пони 
AMR, "век Paice, ednesday, Свит. DIVIDEND ров. URING WERK 
з ы с — E _ Oo (| ноз | Deos. "|Yumso| — — — | ENDING Dac s. * Nov. 26, Deo.3. | YINLDED. ENDING DEC. 5. 
ien Я dien: ELECTRICITY SUPPLY. “› 4 ; i ; & s. d. р Highest | Lowest 
£190,000 | Stock Do. 4j 1st Deb. Be Prv. Corts, (red. & oon.) . 110 113 Ho 118 1 2 — — — 
1,500 10 |1 Bournemouth and Poole Тес. Supp 14 14 3 | 538 — — — 
1,500 10 4/6 ро. per Cent. Oamnlative Pref 555 ua. ME l0 п 4 110 — we e 
670,080 тык 4% ро, 4 joe Оепь. Debenture Stock (red.) 18 6 E p : 14 А кй 10 МЕ 
20,000 H s FVV poly Ord. 55 icf 5 1 851 Maron end September w — 
ш - M Onloutte Meo. Supply | Ord. (1 to 80,000) ... ... — seee- Т : M a 4658 — 
2250.000 Stock | 6% | Central mx trio Supply Со. 4% Guar, Deb. Btockxd 107 10 107 110 812 9 кя am 
50,000 5 40 | Charing Cross & Strand Deo. ^ (Lto 60 ,000) . ə 9] 9 9j 5 5 8 | February and August {| eve 
30,000 5 вве Do. 50,001 to 70,000) .. csoro 00000. 00000000100000 8 9 8 9 A e ee. е 
wee, i1 9| m acer] а НА Ере нн ущ 
A350000 | вош | 4% DS а т ME ст | ш 16 5 ө T 
426 000 &90 501 000000006 000 000000 00€ ees 
41820785 Steck 4X „ De, per Cent. (Nos. 1-14, Stock йй» 110 118 о 113 4 0 8 | June and Decem M 
70,596 10 100 or Lendce Mesto Ligh hting Ord. ....... . . 10 11 10 it 41011 | February and August 108 ooo 
49,000 10 ш ч 6 per Cent. Oumulative Pref. ee... | 18 14 13 14 4 5 9 | January and July ... e 7 
000,000 | Stock 5 * Do 8 Oent. Stock (red.) . 124 189 124 199 81710 | June and Decem “ — - 
4300,000 ook De, 4 зой Deb, Stock Certa. (all pd.) esses | 168 106 K8 Ice : A : " n м 
32,000 10 is Do. * om Cumulative Preference . 114 114 12 416 0 | Marchand September, 11$ ove 
£409,000 геа ax Do. Deb. Stoek (all pd.) (rod. «оь | 158 п, 109 п, н ` : 25 dis i 
10,000 Ba Oo. 96990. em ooo bend 
£50,000 Stock ove Do, Jat Debentures ter: 3 %. 108 106 102 106 eee ess өө ooo 
11,008 8 3/6 | Hove hting Ordinary. . . . „ 8 71 8 | 4142 — » — 
21,000 5 EG ри бе 155 — | 10 И 10. п 41011 — — — 
400,000 Stock | 4 21 Geb Steck (rod) ую ш | юг 104 $1611 ын ли 
$115,000 | Stock 6 кено д `Со.& Noteing НШ — 1064 10 1060 107 874 9 — 2 
200,000 | Stock 4x Do. 4 per Gent річ Debentures .. M (6 99 4 1329 | Mar. and болор 984 s 
100,000 10 7 Metropolitan Doe. Во (1t085,000).......| 164 16 )5) 16 4 410 April and eesn| 164 — 
200,000 | Steck ро. per Oen Firet „ 109 114 109 114 819 7 June and December 1114 eis 
£260,000 | Воск De. Osnt. Mort. Deb. Stock (red.) .. 99 10 99 162 89 2 — 
10,858 10 Notting c Ordinarv сово ТИҢ | 15 14 15 | 4 0 0 Narcn 14 — 
E 100 4% Do. 4 per Cent. 1st Mort. Debs. мушс. " 1 " ин А u 1 ie je - 
Ф 6 Oxford Electric Ordinary . oun 00000000000. Ce 000000 00 6 " Lond 
£50,000 | Stock x Do. 4% Debenture Stocm .., 08 Ш 99 103 819 4 — — 
380,000 1 eee Rend Hlectric .. 00000 000006 00000: 000000 000000000000 00000 00000: 000005 ii ig i mse 9 ows 
£135,000 | Steck - River Plate lect, L4. & Traction 6% ist Lor. B... 70 16 70 76 - January and July ...... se — 
£190,100 100 ах „Royal Electric Oo. of Montreal 447 Im Mrt. Dbe, ... 101 108 261 108 4 Т 5 | April and October... e 
40,026 5 84. James's and Pall Mall Nlectrio 3 14 15 14 16 416 8 | February and August. Hg lag 
29,060 b 3/6 De. 7 per Oent. Preference .. 90000000009: 090001 000 00 ooe 8) 94 aà 9 815 8 " " ves 
@150,000| Steck | 81% Do. 3} per Oent.DebentareBtoek(red.) ....| 98. 101 98 101 $97 NA а не 
12,000 5 = kets Шесігіо Supply =] 18 2 и * „ — — — 
450,000 Stock «x De. 6 Debentures 6909900900 060009 950992 099090049 60069 80 90 80 90 6 8 11 өзө eot em 
65,000 6 РРА London Варріу о0000 coore 8 83 8 84 eee eee 3} өөө 
шш : 13 Urban Electric Supply € * d) eise ч H 31 : iss oes th - 
LI le ш v9 PRIU) nce ooo °з 000 009000 Ф@% 06 25 зз 
110,000 6 5/6 | Westminster Blectrie Rappiv Or cc ml M 12 1 12 411 8 | March and September 113 ц 
38,141 6 1/3 Do. 5 per Cent. Cum. Pref . . . r 6 в 6 ei 8 16 11 - 0^ tt 
467,100] 10 4X — "African Direct AAR TA Deb. (red, 98 103 08 103 зш 5 | January and July —. 
6 oe LII) [. 
„3900 inn sev ecos 0009 € e 0000. co 02 1 Кы E E — Juno са ee 
Tres, 84 | Btoek | 15/0 EM 777000 арис уыин а 49 52 49 52 519 5 | Feb, Мау, Aug, Хот] ..- is 
42, 106, 50 Stock 80/0 Preferred... . secon cecon cecce 00008 os oc оь oco 93 t6 98 96 0158 se " (48 915 
22 106, 6% Btoek | 2/0 Do. з л Qu асна à 9 [138 d 8 
$18,888,300| $100 | $1 Cable Mok... | Is les 178 188 4 5 1 | Jon., Apr., Jaly, Ot. S 
1,841. 200 @eook é е De брег Оеп. Stock seose sesso oe 1 $4 t6 94 96 43 4 95$ 94$ 
16,008 le Oube Submarine 000000 Cec ee 00000 000 Ооо 600 с» *^* 5 6 5 6 618 4 February and August one ase 
1:000] 6 | $9 | Direct Spanish V * 8 34 | 514 4 | Apri ana Oolober....| ~ — 
6,000 б 5/0 Do,  10perOent. ulative Preference .. ... 7 8 7 8 6 5 10 T ' eee — 
430,000 80 Х Do. ét Oent. Debentures 006 000060 09. 060 00: %- 00% 108% 99 108% 4 7 8 January July eee 
60,710 a g Direct U States Cable ............... 10 п 1 101 6 011 Jan., Apr., July, cpl 1075 103 
£96,800 109 4 Direct West India Cable 44% Ве. Db. within Nos. i| 100 108 100 X8 4 71) | June and m 
84,000,000! Боек | 25 Bastern Ordinary. . . .. Ibo — — 128 198 123 12; 5 8 3 Jan., Apr., July, Oot. | 124 12 of 
&£1,056,566 | Stock 17/6 Do, I per Cent. Preference SK. 89 92 89 92 816 1 " 91$ 
81,584,045 | Book 4 * Do,  éperOent. Mort. Deb. Stock (rel) „| 104 107 104 107 814 9 | May and November... 
800,000 19 2 Bestern Extension 00. 2000060060600 600 0000090000 9992906000091 оог nt 111 ld 113 5 19 2 Jan., Apr., July, Oct, 116 113 
830,000 | оек 4 Do. ¢ per Cant. D Debenture Bic scoe | 107 110 107 liu 818 0 | February and August oes — 
900, 000 109 4 stern and B. African 4% M. 1009 ........ 99 103 99 102 818 7 pev d and August | = - 
£200,000 36 4 Do. ( per Oent. Mauritius na Bab. (red. ).. 99% 102% 99% 102% $18 6 | May and November. 100 99} 
150,000 19 b Great Northern of 000 00: 090000*000000^ 000000 27 28 263 27$ Б 9 1 January and J d ses ses 
470,000 100 43% | Halifax&Dermude 4 -(wihnNos loo 103 100 108 4 7 Б | June end Decem ove 
17,000 26 19/6 ы: (red. 89 48 89 43 516 8 | May and November. 403 “> 
100, 000 109 6 London Brazilian 6 101 10 101 105 5 14 8 [N and September ^ m 
£100,000 100 & Pacific & Tel. 4X par Gont, Debs. 3 EUN 99 103 99 109 813 5 | June ber. өө „> 
15,009 à 10 өөө *W est African elegraph Shares 90€ 000004 000 000 0000090000 e 8 4 8 4 % ee | ses 793 
80,008 M see West Ooast of America.. 000: 000006000000 00009 00000 00. ov 20°80: i i : е: see oon өзө 
£150,000 мә 4% |* Do. 4perOent. Debentures ........... [үр 98 101 98 101 819 7 | January and July ... - өөө 
88,331 le 0 West Indie ала Panama 0099009000025 Из ta 5 ҚА . May and Novem eos 606 0 
84,568 10 е/0 De. брег Oent. lst Pref. ex 6/0. on засо of arrears 5 b) 4 t 1 8 6 " " оов ees 
4,009 19 eee De. 6 pe Oent. in а» esce. 8 4 8 oe oo L] eee Leod 
2 ER RS „ ма foao, мі арт | eee] iin | i 
, estaren h (late Br sili’n i'n Bubenarine) — e$ r 
£76,000 109 5X |е Do 5 бең. Debe. 2nd Series, 1906) ...... 102 105 102 105 41510 | J and December... - eco 
£460,000 | Stock tà Do 4 — Cent. Deb. Stock (red.) .. | 99 12 99 102 819 3 өй > ine 
44,000 as 5/0 | Ohili Telephone Arg brit 4 4) 4 4} 5111 
06000 99009 00. 90000 0000 cee е 000 000 000000 000000 Cee ве 
10/0 8 Consolidated ( Telephone бов, Sid aai Wm W^ >> 0 9/0 lo 90 15 0 0 Au and October...... - е8 
72,080 1 Monia Video Telepbone 60009 00000. 0900 ee i i i 6 9 0 Nover ber 650900 990 069 оог eee ece 
86.493 1 Do: 5 per t. eret 0949000000000. 0000. coe cee 1 1 b 0 0 "n ос егт 
£1,983,833 | Stock mi National Co. Preferred Stock . 8 92 04 92 94 6 6 4 vee 083 12 
41, 966,667 Stock 4 Do. Deferred Stock.. .. esr soe assess | 04 64 62 64 719 — 63) 6з 
15,000 10 0 Do. ò per Cent. Oumulative let Preferenos.. | 123 13} 12% 12 4 811 | Febeuazsy and August 13$ — 
£5,060 10 6/0 Do. брег Оеп. Cumulative dnd M ut 194 111 12 111 0 н 1 a pA 
£56,000 5 2/6 Do. 5 per Oent. Non-Oumulative 8rd Pref, . 4 bè b bł 415 8 " 99 51 eov 
$3,000,000 | Steck X |* ро Debenture Stock 3} per Oent. 2 —. 96 98 96 98 811 6 | June and December .. 2» — 
2600,000 | Stock 4 Do.  &perOent.Debentare Stock (red.) .... 101 105 101 106 815 7 — 1083 eco 
171,504 1 0/6 Oriental . 00000. 000009040009 0009000900000000001 00009. 00000 0090099 0. оосо i 1 i 1 6 0 0 April and Ootober.... eee ec 
58,000 : 28 UM Віта 1 РА " 4 5 : i : : А and December. ene 9 
40,000 Cumulative E ref. е o 000095 DI un Decem еее ese 
419,941 | Steck 6% |* De 5% Der Gent. Debentare Bieck (гей) . 109 105 108 105 415 8 | June and December...| ... is 
асо INVESTMENT, 52. 
|1009 | 15 10 rre Јуан General Investment 6% Cum. Pref. .. d 91 si 4 : E 8 3 one ox. s = 
000000 200000200000 собне чэз :о 06 ., 
COMER RR RU RW ош ощ |an | Ш | 18 
u — —— 200 eeu өзө өз ы Sen 
мю 4190 Cert 42 Submarine Cables Truss ..| 110 190 110 190 85.00 [7 [1] 1124 906 
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ELECTRICAL COMPANIES’ SHARE LIST, 
AMOUNT | LAST PREVIOUS Price RATE PER Business DONE 
[мше or. | Dert NAME; Wzzx's Pnion, Wednesday, Сент. DIVIDEND Don DURING WEEK 
'| SHARB. | DEND. Nov. 26, Dec. 3. YIELDED, ENDING рес, 3. 
М i ELECTRIC RAILWAYS, TRAMWAYS, &0. a i m a as 4. | dzdian А Highest Lowest 
o-Argentine Shares (1 to 260,007 асова acon pril and October .... #2, vag 
£280,000 Btock "d — me Án eb. 3 127 132 127 182 4 12 0 oe Pee ose 

20,000 10 6/0 зими 55 агу * RII 9 11 9 11 2 14 6 ~ 0 ose 

10,000 10 5/0 Do. Cumulative аа (900079909 өөө o + E 10 J 10 5.0 0 p m oe 

15,000 10 4/0 | Blackpool and Fleetwood а ae 12} 134 195 133 416 4 РА — es 

75,000 k — Brisbane Electric Trams, Investment Ord. .......... 8; 81 d 3{ ose - 9 „„ 

75,000 5 2/6 Do. 5% Cum. POC RSET HE ETERS DOTS EET ETETS тезе зе» 4è b 6 b 0 0 ese 0 v 

рне npor 4 Do. 43% en R Y. Ce ———U— c—k — вое | ws € - = - id : F and А t = one 

* Bristol — and Oarriage ore enters: 4 ebr пагу ап ugus ... к 
4 100, 000 4 Do. Pe per r Cent. Debentures See CSCC ee eee eeEEee зо» 106 108 106 108 8 14 9] February and August өзө ees 
000 10 4 British Oolumbia Electric Railway Ordinary...... .. 7 J 7 7 2 18 4 ... ove oor 
20,000 10 b 0 Do. 57 Preference — өн EST FER EOD CESSES ESSERE SEE ** 94 94 9 5 2 7 Мау апа November eee 00 ese 
$250,000 40 d^ Do. 4196 lat Mort. Debs., ensa 999» em 600 088+ 8 OE eee 101% 103% 1014 103 4 7 5 eee * 
100,000 10 12 Britiah Electric Traction 100600000001 09090000059: 121 18} 124 18 618 6 - pi 123g 
100,000 10 Do, 6% Oum, Prof. sss sas sentes 111 121 12 19) | 416 0 | Februsryand August 12 121 
£600,000 | Steck Do. Брег oves Perpetual „ 120 123 196 819 5 - 125% 124% 
100,000 b Buenos Ayres & Be 99^ 299500988 АЕ 11 li 1f 1 ... * о 
‚000 E Do, * «A? Qum. Pret, "ТИ Т ЫТЫ 5 Ej 41 5 5 14 8 ooo 5i oes 
37,500 5 Do. COTTI SEE Te OFFSET тв TRE онова 299994999 292999 BO жэ, Б bg 42 5 14 3 e.. te ote 
£820,000 Stock Do. b Oent. Deben tures $*99999999999909005»*8929 105 108 106 108 4 18 8 eee soe ose 
£120,000 | Stock Do. 52 nd Deb. Stk Prov. Corts. (allpd.). 98 101 в 101 | Боз ха > a 
70,000 10 Calcutta Tramways .. "эзе C88 10: COG Ft eee eee re 208002006 7 if 7 7% 4 0 0 oo ә eos 
82,268 5 Do, (£2. 108. ald) о не SOF ROD FET Coe e ee eee вве вее oes Oe 4 4 4 4) “oe s.: se. ese 
42850, 000 100 Do. Ist Deb, Stock (Red) . . . . ee 106 109 106 109 4323 dii aed a 
480,000 . 1 Cape Elec c Tramw ays Shares „%% ‚‚—f * ^9 958 BE овоот 2% 28 21 2 6 6 4 eee — 

41, St 0,014] Stock Central London Ordinal 8 — EM 108 105 108 814 1 | June and December. 107à 1008 
£494,008 | Stock Do. 4X Preferred Stock а.н | 106 ics | 106 108 | 814 1 2 4e) | 14 
£494,998 | Stock Do. AATE E. A a PRES ene, ] а. 108 106 109 8 14 1 i 106! - 
£698,201 100 Do. 4% Deb. ТҮП) . 7 eere SOR ser eee 116 119 116 119 8 7 2 oo aa к 

40,000 b үа Birmingham Тташв, Co 5% Cum. Pref, . 41 51 41 51 415 3 es see өзө 

£800,000 100 4% 1st Mort. Debs. EEEE AUD 103 100 108 8 17 10 е — | - 

1,330,000 | Stock 8 Oly and South London Railwa way боп Ordinary ... sm]! X» 76 15 76 8 8 8 | February and August 76 | 7 

37,500 10 1 (Nos. * to 60,000) [II llis LLLI oor eee I" . | oon 
10,000 10 0/1 Do. (60,001 70,000) T TTE 891). L] see ore 90 se 
£150,000 | Btock 5x Do. P pero iN | Preference (189 i. AME NA 1?8 171 816 6 - - — oe 
€200,000 Stock 55 Do. (1896) +0066 PPE HCE ҮҮ ВОВ оеро вае ат- AIL 126 129 126 129 8 17 6 LIII 127 ase 
£150,000 | Stock 5% Do. (1901) . „ dame pentane 123 127 193 127 319 1 а 1254 126 
£446,463 | Stock 42 Do. 4 per Oent. Perpetual Debentare gt MA UU 115 118 8 71u May and November 116 — 
2 Stock 82,10 | Colomto Elec, DU ATE 5% 1st Mt. Deb (red) 1% 102 12 He 4 18 0 x 101 1014 
, lu 6/0 ри» шг Euer ^m 1596) Ltd., Ordinary 1 18 1 1 4 4 ose - vo 
59,987 10 6/0 чр A ыч Аса ТТЛ PILLE 143 158 144 154 8 17 Б 2] ose owe 
4800,000 100 84% EL Cont. Mort. Debe, (red. — 95 £8 95 93 811 65 oo - — 

30, 5 6,0 шесе & Traction of Australia 677 Cum ж рда 83 44 84 4} 613 4 рең ese - 
£75,000 | Stock 5% Do. 5 per Cent. Debenture Stock (red. ) 99 101 99 102 418 0 Sn +% ove 

78,600 10 /0 | Great 2 and City Railwy Pref, Ord, (4%) .. t 84 74 84 810 7 - - on 

20,000 10 8% | “фо apa ys Ordinary .4 2009000000502 о 23 24 23 24, 217 2 | March and September - - 

10,000 10 Н 6 Ser Coni: РГӨӘТӨПОӨ......,е»еоввоввеееоә sos » 18} 181 13g 183 4 7 83i - ' — — 

,000| Stock у 4% per Oent. Debenture 110 112 H5» 112 4 0 5 | January and July . . . . ^ 
80.0с0 5 2/6 "rale ot of Thanet Elec. Trams and Light’ g 5% Pref, . 4i 41 4} 43 5 5 8 = - oe 
шк: — Stock 22 Do. * ре Се. Debenture Stock 96 = А ү” * : 1 8 s - А есе eve 
, 1% 1 Liverpool Over Railway Ordinary y 6 74 6 19 ebruary and Augus - - 
10,000 10 x Do. 5 per Ont. 88 91 10} 98 10} 417 7 " — — 
125,000 Stoch < По. Oent. Debenture . БЫА 210000020200 TTT 99 101 93 1. 1 8 19 3 January and July eee ee. oe +. 
51,501 10 5/0 London Uni d Trams 5% Cum. Раа 114 12} 111 12 43 4 ese 11% E 
80,999 10 2/8 Do. eee cer eee 11% 124 111 12 4 3 4 ore it 
£655,841 | Stock 4% Do. 4% ist Mortgage Debenture Stock. .. 105 107 105 107 814 6 m 1061 l5 
£169,659 | Stock 18/0 Do. PROG: OW, өөө зө 105 177 105 107 s vee - — 
$9,500,006 | $1,000 5% Milwaukee Elec, Rail,&Lt.Co.6 .Mrt.Bonds| 112 117 12 117 4 5 7 өө вө - 
,000 100 Ж | Montreal Str’t R’lw’yS8t’rl’g5% Mort. Debs.(1908) 104 106 104 106 414 8 - ad 
6140,000 100 x Do. Sterling 447 эзер nen, 1 119 108 110 4239 abb "i 
24,000 5 4 0 New General Traction Ordin 8888 OFFS ls S 2 8 2 3 6 13 4 eee eee 
60,000 5 6/0 са, 8 per Oent. Oumula ve ТҮҮЛ 8 4 3 4 7 lu 0 May $4 2522909229227: 54 06075 Lis d eee 
£181,800) 100 5% 5 per Cent. Mort. Debs. (Reg.)... .. 98 98 93 es 5 2 0 n ue dn 
£150,000 | Stock 5% Perthi W.A.) Elec. Trams, Ltd, 1st и, Deb. Stk ..| 101 105 101 105 416 5 өз 1081 108 
12,884 10 8/0 Potte es Blectric Traction soe see oe 8 "4 84 94 4 4 8 — eet oon 
20,900 10 5,0 Do. 8 qe poA Oumulative caste 10 11 10 11 41011 | February and August - 
4320.000| Stock 4 Do. is pur Oe Debenture Stock ..... 100 19 16 109 б, Ж - 107 — 
150,000 1 aS South Lancas Electric Traction & Power Ora.. - < ЖА ы - 
51,18% 1 iu Do. Preference (18/0 paid). .............. —.. — - = April and October... . - 
,000 1 pm Do. Preference (Шу paid) ... —— „ rds 9^ v - = ' , v A 
600.000 | Btock | ~. ро. dy Debenture Stock (90% paid) о. : January and July Jo 
£540,800| Stock 8% Waterloo and City Ordinary "peu 93 св 63 #6 8 2 6 | June and Decem £1 ove 
ELECTRI ; MANUFACTURING, &c. 

70,000 1 ва. Alliance Hiectrical Co. од Cum, Ero. .....» -os os 4 ! Й 1 618 4 m ... La 
125,000 1 ... Aron Electrici Meter Ordinary еннен нне вое ITI ls з ta fa see өзө өөө 
125,000 1 Tid. Do. 6 ulative Preference . . B Ё 4 à March and — "S es 
200.000 5 4 British Insulated Wire Ordinary) . . 1% 8 79 8 512 6 July and vei lh see „ 
100 000 б 5/0 Do.  6perOCent. Preference ....0 „о sson sso ss. o 54 6 5i 6 5 о 0 | January and July... e ө 

£260,000 Stock 417 Do, 435, Ist Mort. Deb. Red. eT TCU US UENIT 103 106 103 106 4 411 -— ... z 
200 000 5 8/0 | British Westinghouse 6% Preference. ~. ........ 6% 6 6} 4 19 0 ә à ei 
£500,000! Stock 14,0 Do. 4 percent. Mortgage Deb. Stock .....| 101 103 101 103 is е 1024 1011 
106,781 3 ^ | Brush Electrical Engineering . . . . — i lg 1 li : March . е 1 oes 
150,00€ 1 ^ Do. 6 per Cent. Pref, Моп-Опш................. 1 14 1 là " March and Septem ber — m 
£125,000 | Stock | Do. бра per Oent. Perpetual lst Deb, Stock.. 100 108 100 103 4 7 Т | March and tembe: à өгө 
&125,000 | Stock d Do. erpetual2nd Debenture Stock ............ 93 98 93 93 411 6 | January and July .... З vee 

85,000 5 6 Oallender’a Os le Construction Ord. ...................| 14 15 14 15 613 4 75 ü * са 

40,C00 5 2/6 | De per Oent. Cumulative Preference. ses 94 54 6 53 6 4 8 4 " n өзә evs 
£90,000 Stock 4% а рег Oent. Ist Mortgage Deb.(red.).... | 103 118 109 118 819 8 | November and Мау... ove - 
650,000 1 0/7; | ler Alkali Oo. {fall . ї 1 1 ? 9 0 v = 

£250,000 | Stock 447% —— 44% First Mort. Deb. (red.). . . . . б 110 95 10) 410 7 n" 975 97 
60,000 1 714. | Ohadburn’s Ship Telegraph Ordinary, ЧЫНЫМ, i 1 k ! 9 3 0 | Manli „сасон ^ 
85,000 3 l9; | Orompton and бо. (Nos. 1 to 54,000) , „е . . ove 23 8 2 3 6 0 0 | January and July 28 e 
4100, 000 100 5% Do. 5 per Cent. First Mortgage Deb. (red.) . | 101% 106% 101 { 1067 4 14 4 " " A - 
99,261 b „ | Edison & Swan United (“A“ Shares) (43 paid) .. ! ü EJ es February and August i see 
} 17,189 b m Do. 85 paid).. TITTDTITII] RD 1 2$ lg 24 Ы n n ee. ue 
£344 023 | Stock z Do. per Cent. Morigage Dob.Btook (red.) A 74 78 74 78 5 2 7 | June and December... ete vo 
£100,000| Stock 5% Do, 5 per Cent. Second DebentureStock ... 77 82 73 82 6 111 ose ec e 
50,000 5 4/6 | Bdmundeon’s Electricity Oorporation Ord ex а 6 4 6 64 5 7 з | Half-yearly .............- 6i 6% 
80,000 6 80 | Do. 6% Cumulative Preference . 6 65 6 64 412 4 өөө 6 - 
£140,000 Stock 44 Do. 4% рег Cent. First Mort. Deb. (red.) 107 110 107 110 6.4.1 "a 1 £j 
112,100 3 1/2}  Hlectric Construction Оо............. 8 14 2 1} 11 619 2 тү апа 20у босго ө "m 
81,890 3 3/9 Do.  7per Gent. Cumulative Preference ........ 24 23 it 23 6 110 | JUJ ........ MR E 
£182,500 | Stock 1x Do. 4 per Oont. lst Mortgage Deb. Gee). — 99 102 99 102 3 19 1 |J anuary 'and Ju — - 
122,985 1 | Electrolytic Alkali Ordinary ......... " $ 1 = - - 

50 000 1 1% ро. 1 per Cent. Cumulative Preference 1 1 lt 512 0 oo oe ED 

25,000 10 du General тс (1900) Ltd, 5% Cum. Pref, .... seess 10 104 10 104 415 8 ee - 

£200,000 | Stock 4% Do. lst Mortgage Debentures ............... 99 102 93 102 8 18 11 - ^ 

35,000 $ 6/0 | * ogra hWorks Ordinary 999294 SOT egg tee 220097 164 17% 163 174 6 0 0 February and August 16} ose 

35,000 5 273 Do. per t. Preference s... 5% 53 td 53 818 8 " " 54 uu 

#48,050 | Stock 44% Do. per Cent. Mortgage Deb. ‘Stock (red.) ... sel 100 118 109 118 819 8 " " L — 

50,000 10 5/0 India йаз Gutta Percha, &c,, Wor a "OR 214 204 214 413 0 ! " e ees 

@ 500,000 100 4% Do. 4 per Cent. lst Mortgage Deb. (red.) ., 100 103 100 108 817 8 | March and September ‘te i 

89,506 10 с Mather and Platt 6 per Cent. Cum Pref: „e, cee Lid 12 114 12 én March and September - vee 

7, 10 10% | rarker (Thomas) Limited Ordinary %%%, 144 153 144 154 6 9 0 Јоу LI ee -. ГЕЛА 2 
27.850 12 12/0 | Telegraph Construction and Maintnoe, .. . „„ 87 40 87 40 51911 | March and July ......... гов t9 
& 50.000 100 4% Do.  4per Oent. Debenture Bonds, 1909 10 106 102 105 816 2 | January and July S d 

66,666 3 102 | Willans and Robinson 8 8 81 8 8} 516 10 | April and October ... - ө 

66,666 5 6% Do, 6 per Gent. Oumulative Prof. . . «ee + 7 6h 7 4 2 6 i 
a 395, 000| Btock 496 Do, 4 per Cent. 1st Mort. Deb. e 106 101 104 > Мау and N overs ae 
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NOTES. 


— | 

Marys superintendents will do well to take warning by a 
case which came before the Isle of Wight County Court last 
week. It appeared from the evidence that the workmen of the 
Isle of Wight Electric Light Co. damaged a gas main, the 
property of the Sandown Gas Co., and that no notification of 
this had been given to the Gas Company. The injury to the 
pipe was discovered some months afterwards, owing to the fact 
that some shrubs in a neighbouring garden were dying, and the 
Gas Company claimed from the Electric Light Company not 
only the amount of damage to the pipe, but also the value of the 
gas which it was estimated had been lost by leakage. The 
Electric Light Company recognised the first part of the claim, 
but refused to pay for the escaped gas, arguing that, as the 
Gas Company had notice that excavations were being carried 
out, it should have exercised proper supervision and have 
repaired the pipe at once. Judgment was given in favour of 
the Gas Company, however. 


— 


Tux case is an interesting one, and we trust there will be an 
appeal, so that a more authoritative deoision on the law of the 


matter may be obtained. The question of liability in such 


ciroumstances is often a difficult one, and there is a similar 


ease of not infrequent occurrence in regard to which we believe 


no definite statement as to liability has been made. A leak 
in а gas main may result in the penetration of gas into a 
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Abroad 8d., or 18 cente, or 800., or Topf. 


conduit or manhole belonging to an electric supply under- 
taking. If the space into which the gas has penetrated is not 
sufficiently well ventilated, an explosive mixture of gas and 
air is formed, and a melting fuse or a cable fault may ignite it. 
Such an accident would not occur if the gas main had been 
maintained in good condition by the gas undertaker, and the 
leakage of gas is the first cause. On the other hand, it ia the 
duty of the electricity undertaker to ventilate hie’ conduits 
and manholes, and efficient ventilation would prevent the 
explosion. ‘Lastly, the spark found at the fuse or fault would 
be harmless except in presence of the gaseous mixture. With 
whom does the liability rest in such а case ? 

Tue interesting Parliamentary question and answer, which 
we print in another column, upon the subject of the speeds 
obtained on the Vangouver-Fanning Island section of the new 
Pacific cable are important as showing to what extent these 
heavy-weight cores for submarine cables are superior in point 
of relative speed to the older and lighter types of core. 
According to the old standards, which are based upon 
empirical constants derived from actual observed speeds upon 
the older cables, a cable of 8,458 nauta, such as the Vancouver- 
Fanning Island section of the Pacific, would not be expected 
to give a greater speed than 120 х 109/KR five-letter words 
per minute, or 600 x 10°/KR letters per minute, with hand or 
plain automatic sending and simplex conditions. Working 
upon this basis, and taking the KR of the above-mentioned 
cable as 9:4 x 10°, which is approximately its correct value at 
sea temperature, the speed would be 64 letters рег minute, 
and for automatic curb simplex working—allowing 20 
per cent. inorease for curb, which is a very full allow- 
ance—ssy 77 letters per minute. The figures quoted 
in Mr. Austen CHaMBERLAIN’s answer in the House are 
85 and 100 letters per minute respectively, or, say, 80 per 
cent. faster in each case. . This, of course, is not the first 
occasion by any means upon which these large cores have 
proved their superiority, and exceeded expectations. Many 
heavy-cored cables are now in existence, and have demon- 
strated by their speeds of working that the old constants, as 
applied to them, may be regarded as obsolete, and that the 
R/K fastor, or resistance per microfarad, is a very important 
one in the designing of cable cores. In this connection we 
may refer to a forthcoming article by Mr. Exton Youna, in 
which the eignificance of the R/K factor will be very fully 
dealt witb. 
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From the statement made by Mr. AUSTEN CHAMBERLAIN in 
the House of Commons last night, it appears that the Tun- 
bridge Wells telephone deal" has finally been approved by 
him, under certain conditions to which the National Tele- 
phone Co. have assented. The company's licence for the 
area is to expire in 1911, the extension to 1925 being dis- 
allowed, and, in return for this, the Postmaster-General 
undertakes {о buy the whole instead of a possible part of the 
company's telephone plant on “ tramway terms at the end 
of the period. Mr. CnawsxnLAiwN's statement is reported in 
full in our Parliamentary Intelligence. 


— 
Тнк Pall Mall Gazette, which, previous to Sir Courtenay 
Bovrz's inquiry of last year, elected itself the champion of the 
100-volt consumers objecting to an increase in voltage, has 
returned to this question, and in Monday’s issue gives a cir- 
cumstantial account of the grievance to which old con- 
sumers on the Chelsea Electricity Supply Co. lay claim. This 
company is in the unfortunate position of still having some 
100-volt consumers on its mains who did not accept the 
inducements offered by the company to change their installa- 
tions. Our contemporary relates that, while the tariff to new 
200-volt consumers was reduced to 6d.and 8d. on the maximum 
demand system, those who preferred a 100-volt supply were 
still charged 6d., this price being subsequently raised to 
7d. Now, it appears that the company is offering to alter 
these consumers’ lamps and make their wiring suitable 
for use at the higher pressure, if they will agree to take 
current at 6d. a unit for the next three years, after which 
they may benefit by the reduced charge. If the statement of 
our contemporary is accurate, that this is really the best 
offer which the company have to make to their old con- 
sumers, we should advise the latter to benefit by the option 
afforded them under the new clause in the Board of Trade 
Regulations, and appeal to the Board to arbitrate with regard 
to the matter. The Board of Trade’s decision would con- 
. stitute a useful precedent for future reference. As mentioned 
above, however, the Pall Mall Gazette has constituted itself 
champion of the aggrieved consumers ; we have still to hear 
a statement of the case from the company’s point of view. 
— 

So long as there are joint-stock companies and new 
industries, just so long will there be cases of unsound 
company promoting similar to the one disclosed before the 
Official receiver on Friday. The ‘Electric Railways Co. 
(Ltd.) belongs to a class against which the Parliamentary 
Committees of this session were fully armed. They in- 
sisted on assurances as to the proper financial position of 
{һе promoters of all new lines, and those railways for which 
the necessary guarantees could not be given were mercilessly 
thrown out. From the statement of the official receiver it 
appears that the total liabilities of the Electric Railways 
Co." to unsecured oreditors and on debenture bonds was 
£28,257, and that the only asset of value was a bank balance 
of £146. А certain Mr. SHERIDAN, ап undischarged bankrupt, 
formulated a “scheme ” for a tube railway from Paddington 
to Kennington Oval via Victoria. This scheme“ was trans- 
ferred to the company, the consideration to be paid for this 
being £50,000, payable £5,000 in cash and £45,000 in shares, 
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the vendor undertaking to give his whole time and services 
to the company and to assist in the necessary plans aud docu- 
ments for obtaining Parliamentary powera''—but the company 
were to pay all costs and expenses incurred by him. Apparently 
the company never had sufficient funds in hand for seeing 
their Bill through Parliament, and among the operations 
carried out was an issue of debentures at 664 discount for 
this purpose. 


— — . a cmn 


Wireless Telegraphy in France.—TAe Times Paris corre- 
spondent states that the French Telegraph Department, in 
reply to inquiries, has stated that its monopoly extends to 
wireless telegraphy. 

The Nobel Prizes.—The award in connection with the 
Nobel prizes has now been made. The prize for physics has 
been divided between Profs. Lorenz and Zeeman of Holland, 
and that for chemistry awarded to Prof. E. Fischer of Berlin. 


Pacific Cable,—The Pacific cable was opened for public 
traffic on Monday. Its connection with the landline system 
of the Canadian Pacifico Railway Co. was completed last week 
by the erection of a line from Montreal to St. John’s, New 
Brunswick, joining up the service of the Atlantic cable com- 
panies with the Pacific cable service at Bamfield. 


Supply Interruption in Portsmouth.—The report of a fire at 
these electricity works on Friday last has been exaggerated. 
Late in the afternoon, while the load was still fairly light, a 
fuse blew on the switchboard, and started anarc. The sulphur 
compound round the switchgear caught fire and the supply 
had to be discontinued for a few minutes in order to stop this. 
The whole interruption lasted less than ten minutes. 


New Cable Steamer.—The twin-screw cable laying and 
repairing steamer ‘‘ Lady Laurier,” recently built by Messrs. 
Fleming and Ferguson, Paisley, for the Canadian Govern- 
ment, completed her trial runs on Saturday, when a speed of 
over 14 knots was attained. The vessel, which is being fur- 
nished with the latest type of picking-up and paying-out 
machinery, has been constructed to the design and built under 
the personal superintendence of Capt. M. P. M‘Elhinney, 
nautical adviser to the Dominion Government. 


The Australian Cable Service.—The Eastern Extension 
Telegraph Company announce that, the Federal Government 
having placed at the company’s disposal a special wire for the 
transmission of international telegrams between their cable 
terminus at Adelaide and Sydney, the company have opened 
publio offices in Sydney, Adelaide and Perth for the collection 
and delivery of their telegrams. Telegrams to the above places, 
marked via Eastern," will, therefore, in future be transmitted 
entirely by the company's employés. 

British Association.—In connection with the proposed visit 
of the British Association to South Africa in 1905 (see The 
Electrician, Vol. XLIX., p. 852) a Reuter’s telegram states 
that the suggestion of such a visit emanated from the New 
South African Association of Science, of which Sir D. Gill, 
Astronomer-Royal for the Cape, is president. This telegram 
further states that invitations from Cape Town, Kimberley, 
Bulawayo and other South African centres have been accepted, 
and that a sum of £7,000 has been collected in South Africa 
for the entertainment of the Association. The Chartered 
Company is to place its railways in Rhodesia at the disposal 
of the visitors, and will also take them by special train to 
the Zambesi, where they will stay at the new hotel to be 
erected near Victoria Falls. 


Electricity in Mining Work.—A Paper on the various 
methods of transmitting power to the interior of mines was 
read before the Glasgow Engineering Society on Thursday 
last week by Mr. T. L. Galloway. The author considered 
that the electrical method of power distribution would be the 
most serviceable in the future, and pointed out that the 
danger of explosion from sparks could be avoided by the use 
of the alternating-current system. Не also pointed out that 
the alternating-current motor was more suitable for rough 
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handling than the continuous-current motor. Compressed 
air, he eaid, had many advantages, especially for percussive 
drills ; but ice was liable to collect on compressed-air motors, 
and the method which workers had adopted for removing this 
had occasionally been the cause of fires. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia— Cyprus = June 21, 1899 ... — 

ini inique ......... May 9,1902 ... — 
St. Lucia — Martinique May 9, 1908 . — 
Guadeloupe Martinique. . May 9, 1902 .. — 
Santa Crus—Teneriffe ... ... July 7,1902 . — 
Puerto Plata—Martinique...... July 10,1902 . = 
Anjer— Kalianda ................ Aug. 2,1908 . — 
Guantanamo—MoleSt. Nicholas Aug. 5,1902 . — 
Cayenne—Pinheiros .......... Aug. 13, 1903 — 
St. Lucia — St. Vincent = Sept. 19, 1902 . — 
Maranham—Para ............... Sept. 19, 1902 .. — 
Reissi-Issa (Yemen)—Camaran Осі. 22, 1902 — 

iz —Teneriffe .................. Nov. 3,1902 . — 
Guadaloupe— Dominica ......... Nov. 6, 1902 ... — 
Zanzibar —Mombasa ............ Nov. 25, 1902 ... Dec. 5, 1902 
Sitoebondo—Bandjermasin ... Nov. 25,1902 ... Dec. 6, 1902 


Electric Power in the Machine Shop.—A “machine shop 
number of Cassiers Magazine published this month contains 
an article by Mr. W. M. McFarland, in which the author states 
that only when electric driving makes possible a 10 per ce nt. 
greater output, is the matter worthy of attention. He men- 
tions that Prof. C. H. Benjamin investigated the conditions 
found in various shops, and out of 12 of these 10 required 
more horse-power to drive Ше shafting than the average 
horse-power load on the tools. These were, obvioualy, 
instances where independent electrio driving should have 
been adopted. Speed regulation of various tools is considered 
very important, as is also the fact that an electrically-driven 
tool may be taken to the work in the case of very heavy en gi- 
neering. A long discussion then follows on the respective 
merits and postibilities of alternating and conti nuous-current 
systems and motors. 


Wreck of the cs. “ Great Northern."—News was received by 
the owners, on Saturday, that the Eastern Telegraph Com- 
pany’s cable steamer ‘Great Northern" (Capt. Larnder), 
while proceeding to her anchorage after repairing the tem- 
porarily interrupted Mombasa cable, struck on one of the 
numerous coral reefs which are so dangerous а feature of the 
coast off Zenzibar, the regular station of the Great Northern." 
Later intelligence is to the effect that all lives were saved, but 
that the vessel will become a total wreck. The Eastern Com- 
pany's св. “* Chiltern,” stationed in the Red Sea, was at once 
instructed to proceed to Zanzibar to take up the Great 
Northern's " station, and, owing to the completeness of the 
organisation of the company, this movement of their cable- 
repairing fleet one station forward will enable them to place 
the '' Chiltern " on the Zanzibar station within a fortnight of 
the disaster to the Great Northern." 


Institution of Electrical Engineers.— Prior to delivering his 
presidential address at the Institution on Thursday last week, 
Mr. James Swinburne, after thanking the Council and mem- 
bers for their gencrous treatment in connection with the post- 
ponement of his address, paid a tribute to the work of Mr. 
W. E. Langdon, his predecessor in the presidential chair. Mr. 
Langdon was handicapped by living up in the Midlands, yet 
he had contrived to attend some 92 committee and council 
meetings during his year of office. Further, his health was 
not strong, and he had rather sacrificed himself to the interests 
of the Institution several times. They also owed to Mr. Lang- 
don the change or semi-change in the policy of the Institution 
in making it more commercial and bringing it more into touch 
with the purely commercial side of their interests. Mr. Langdon 
had also taken a great interest in the deputation from the 
Institution to the Board of Trade, and although he (Mr. Swin- 
burne) was spokesman on the occasion, all the real work had 
been done while Mr. Langdon was president. 


New Lighting Plant at Bolton.—On Thursday afternoon, 
the 4th inst., the Mayor of Bolton, Alderman John Miles, Ј.Р., 
started one of the new 1,500 н.р. sets which have just been 
erected in the Corporation electricity works. The engines 
are of the vertical cross-compound condensing type, fitted 


with Corliss valves and Musgraves' trip gear, and built by 
Mesers. Musgrave & Sons. They are directly-coupled to 
dynamos by the English Electric Mfg. Co., and run at a speed 
of 100 revs. per min. These machines have been designed to 
run on either the lighting or tramway load as desired, and have 
taken up the available space in the newer addition to the 
engine room, thus necessitating an extension before farther 
plant can be put in. A full description of the works was 
published in The Electrician, Vol. XLIV., pp. 808 and 849, 
since when, in addition to the engine referred to above, 
boilers and а cooling tower have been added. One of 
the new features of the station is the cooling tower, 
the latter being the first Klein cooling tower in which fans 
were adopted for blowing the air up the cooling tower. The 
fans are driven by two 40 н.р. electric motors, and the pump 
for raising the hot water from the cooling tower is driven by 
means of a 80 н.р. motor. In the first five months the station 
ran 85,128 units were sold, and during the year 1896 94,914 
units. Last year (1902) the number of units sold was 8,120,709. 


Tunbridge Wells Electricity Works.—On Wednesday even- 
ing the Corporation of Tunbridge Wells paid a visit of 
inspection to the electricity works in order to examine the 
extensions which have recently been made. А new 800 R. p. 
get has just been installed, consisting of а Willans compound 
three cylinder engine, direct-coupled to a Ferranti single-phase 
alternator, generating 2,100 volts at 292 revs. per min. The 
engine house originally contained one 60 н.р. set, three 
200 н.р. and one 1,000 m.r. Two Lancashire boilers, each of 
250 fl. P., have been added to the stgam-raising plant. They 
are 80ft. in length by 8ft. Gin. in diameter, and have a grate 
area of 72 sq.ft. each. Tbe working pressure is 200lb. per square 
inch, and the combined evaporative capacity ів 18,0001b. of 
water per hour. There is also & new Klein surface condenser, 
fitted with Cole, Marchent апа Morley engines, and a cooling 
tower 774. high, with storage reservoir beneath capable of 
holding 140,000 gallons of water. А new chimney, which is 


to be 180. in height, is in course of construction by the 


Alphonse Custodis Chimney Construction Co. Its flues will 
be equipped with two sets of Green economisers, when 
complete. A Weir feed pump capable of dealing with 
8,000 gallons of water per hour is used in connection with the 
new Lancashire boilers. Inthe engine house there is also a 
new Ferranti high-tension switchboard composed of eight 
panels of the usual type, two of which are spares, and the 
inter-connecter. During the inspection, experiments on 
8,000-volt arcs were carried out under the direction of the 
borough electrical engineer. 


Personal.— We have pleasure in announcing that Mr. J. 8. 
Highfield has been appointed chief engineer to the Metropolitan 
Electric Supply Co. Mr. Highfield was a student at King’s 
College under Profs. Hopkinson and Wilson, after which he 
was with the Chloride Electrical Storage Co., in their works 
and testing department, being responsible for the design of 
the latter. He then secured an appointment under the Stafford 
Corporation, and afterwards resigned it to take up that of 
electrical engineer to the St. Helens Corporation, which he 
will vacate on commencing his new duties. Daring the time 
Mr. Highfield has been at St. Helens he has devoted consider- 
able attention to the development of special motor loads— 
particularly with regard to collieries, in which respect he has 
done good service to the electrioal industry. As we recently 
announced, Mr. Highfield has added an overhead portion to 
his 2 x 230 volt three-wire network ; he will shortly be reading 
a Paper on thia before the Manchester Local Section of the 
Institution of Electrical Engineers. We tender our hearty con- 
gratulations to Mr. Highfield on his appointment, and cordially 
wish him every success. Mr. R. R. Todd, whom Mr. High- 
field is succeeding, is about to take up the position of ohief 
engineer to Messrs. W. F. Dennis & Co., particularly with a 
view to developing their cable business. Mesers. Dennis & 
Co. are agents for the cable works of Mesers. Felten and 
Guilleaume, of Cologne, and other Continental firms of 
high repute. 

Sir Benjamin Baker, K.C.M.G., has been appointed K.C.B. 
in recognition of his services in connection with the con- 
struction of the Assouan dam on the Nile. 
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Imperial Telegraph Communications.— At a special meeting 
of the London Chamber of Commerce on Thursday evening, 
December 4th, Mr. Charles Bright read a Paper on Imperial 
Telegraph Communications and the ' All.Britieh ' Pacific 
Cable." Mr. Bright dealt with the importance of naval 
supremacy in the Pacific in view of recent events, and drew 
attention, to its close connection with direct inviolable 
telegraphic communication with coal and headquarters— 
а condition which was now to a large extent met. The 
Pacific cable was bound to be a slow-working one owing 
to its great length, and to ensure continuity of working 
in the event of а breakdown or excess of traffic it would 
have to be duplicated. This could be best effected, in 
the author’s opinion, by a link with the American 
Pacific cable in course of construction, and if the latter 
were extended to Japan the possibilities of augmented traffic 
would be very great. A fortified naval station and cable store 
were suggested for St. John’s, and Mr, Bright suggested 
` Govern ment guarantees of traffic rather than subsidies. What 
we really wanted, be said, was & universal shilling rate for all 
cables throughout the Empire! Tbe advantages of an all- British 
cable in time of warfare would be immense, and several con- 
nections were suggested as desirable. The author concluded by 
recommending a complete telegraphic system round the English 
coast, in connection with military stations, and suggested that, 
under proper control and certain conditions, wireless telegraphy 
might easily be made applicable to this purpose. A brief dis- 
cussion followed, and Sir Henry Mance pointed out, in reference 
to a remark made by Mr. Bright, that that gentleman greatly 
under-e. timated the difficulties of the work of submarine cable 
repáiring in deep waters. Fi 

King's College Engineering Societys Dinner.—The ninth 
annual dinner of the King's College Engineering Society was 
held at the Hotel Cecil on Saturday evening, December 6th, 
when the chair was occupied by Prof. E. Wilson. The toast 
of the “ College and Staff,” proposed by Mr. Н. S. Brailsford, 
‘was responded to by the Principal of the College, the Rev. 
Archibald Robertson, D.D., who referred with regret to the 
absence of Prof. Robinson, who had lately resigned from the 
College staff. He knew that Prof. Capper’s appointment to 
а professorship of the University of London would be welcome 
news to all present, and be then proceeded to describe the 
present financial condition of the College. He pointed out 
how necessary adequate endowment was to an establishment 
like King’s, and made an urgent appeal for funds to free them 

` from their debt, and put them on a better footing. Prof. 
Perry, in replying to the toast of ‘‘Our Guest," dealt, in 
his humorous vein, with the subject of education at con- 
siderable length. He spoke with pride of the lending library 
at the Royal College of Science, which contained ‘‘ philoso- 
phical’’ works by euch authors as Anthony Hope, and 
emphatically stated that, in his opinion, this class of literature 
‘was not sufficiently read and appreciat+d by engineers. The 
Engineering Society" was proposed by the chairman, who 
gave a short summary of the history of the society, and made 
the announcement of the appointment of Mr. Highfield, an old 
King’s man, to the position of chief engineer to the Metro- 
politan Electric Supply Co., an announcement which was 
received with loud applause. He also mentioned that out of 
the 40 men sent to Pittsburg by the Westinghouse Company, 
no fewer than 10 were old students of King’s. Mr. Mann, 
president, replied to the toast, and gave a detailed account of 
the Society’s doings during the past year. The evening con- 
cluded with vocal and instrumental music, rendered by 
members of the staff and students. 


Municipal Trading.—On Thursday evening, December 4th, 
а well-attended meeting was held at the Constitutional Club, 
under the auspices of the London Municipal Society, to 
consider the subject of municipal trading. Sir Edward Clarke, 
chairman of the Council of the Society, presided, and those 
present included Lord Claud Hamilton, Mr. J. Ratcliffe 
Cousins, Mr. B. L. Cohen, M.P., Mr. E. A. Goulding, M.P., 
Mr. H. E. Duke, M.P., and Mr. S. Forde Ridley, M.P. Mr. 
"Cousins said he felt sure that municipalities would not only 
lose much money, but would seriously impede the progress of 
the nation by persisting in trading as at present. He deplored 


the action of the London County Council in building work- 
men's dwellings, and, although the accounts had shown а 
profit, he doubted whether sufficient had been written off for 
depreciation, law expenses, &c. At any rate, he felt sure 
that the building societies would have done far more in the 
matter if the London County Council had not interfered. 
Municipalities could not both govern and trade; and if they 
persisted in embarking on commercial undertakings they 
would increase rates, check the progress of scientific dis- 
covery, and stifle, if not destroy, that spirit of private enter- 
prise to which in the past our commercial supremacy was 
mainly due. Sir Edward Clarke dealt with the extreme 
importance of the subject, and said that he had received a 
letter which told him that from 12 to 15 municipalities had 
given notice of application for Acts of Parliament in the next 
session which would entitle them to deal with developments 
of electrical work which had hitherto been left to private 
initiative and adventure, in addition to those which were 
already being worked. The question as to whether munici- 
palities were qualified to carry on trading of this description 
was one that bad never been fully gone into, and he strongly 
hoped that а Royal Commission would be appointed to deal 
with the matter. He did not think that municipal trading 
ought to be allowed to affect the rates, and the Government 
should be pressed to carry out an immediate investigation. 
Mr. R. M. Beachcroft, Lord Claud Hamilton and others 
followed in a similar strain, the latter referring to the 
enormous increase of the rates paid in Walthamstow and 
West Ham, and stating that the Great Eastern Railway were 
seriously considering the advisability of removing а consider- 
able portion of their works to a country district where the 
rates are reasonable. The suggestion of a Royal Commission 
was cordially approved. 
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MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


To-day (FRIDAY), December 12th. | 
PuyrsicaL SocIETY. 
ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) "A Portable Capillary Electrometer," by 
S. W. J. Smith; (2) " An Astigmatic Aberration,” by К. J. 
Sowter ; (3) “ Experiments on Shadows in an Astigmatic Beam," 
by Prof. S. P. Thompson, F.R.S.; (4) “A Lecture Experi- 
ment on Gaseous Diffusion," by Prof. L. R. Wilberforce ; 
5) “Vapour Density Determinations,” by Prof. Sir W. Ramsay, 
R. S., and Dr. В. B. Steele. 


INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LOCAL SECTION. 

8 p.m. Meeting at the Royal College of Science, Dublin. 

SATURDAY, December 13th. 
GLASdow TECHNICAL COLLEGE SCIENTIFIC SOCIETY. 

7:50 p.m. Meeting st 38, Bath-street. Paper to be read: “ The 
Advancement of Machine Tools,” by J. H. Davey. 

MONDAY, December 15th. 
SOCIETY OF ARTS. 

8 p.m. Cantor Lecture IV.: “The Future of Coal Gas and Allied 
Illuminants, by Prof. Vivian B. Lewes. 

INSTITUTION OF ELBOTRICAL ENGINEERS : NEWCASTLE LOCAL SECTION. 

8 p.m. Ordinary meeting at the Durbam College of Science. Paper to 
be read: ‘ Railway Signalling,” by J. Pigg. 

TUESDAY, December 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:30 p m. Meeting аі Owens College. Paper to be read: “ Electrical 
Haulage on Canals," by Dr. E. W. Marchant. 

WEDNESDAY, December 17th. 
Royat MICROSCOPICAL SOCIETY. 
8 p.m. Meeting at 20, Hanover-square, W. 
THURSDAY, December 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read (time permit- 

ting): Notes of Recent Electrical Designs," by W. B. Esson. 
FRIDAY, December 19th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Time permitting, a brief report 
will be submitted by the Committee on Standardisation of 
Flanges. 

INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 

Spm. Meeting at 25, Great George-street, Westminster. Paper to 
be read: “Electricity Supply from Double-Current Generators,’ 
by Р. К. Wray. 

ELECTRO-HARMONIC SOCIRTY. 

S p.m. Smoking Concert at the Holborn Restaurant. The Chair will 

be taken by Mr. James Swinburne. | 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмтвв р’Агве.] = 


Electric Origin of Molecular Attraction.—W. Sutherland 
makes a highly interesting attempt to reduce molecular action 
to the electron theory. He starts with the conception of a 
neutral gaseous molecule, containing a positive and a negative 
electron. Such a molecule will have poles like a magnet, and 
will exert upon a similar molecule an attractive or a repulsive 
action accordingly as unlike or like poles are nearest. But an 
attraction tends to increase itself, and a repulsion tends to dimi- 
nish itself, and so it comes about that on the whole there is more 
attraction than repulsion. Like magnets, the molecules attract 
each other with a force varying inversely as the fourth power 
of the distance. The author shows that a strong contrast is 
shown to the law of gravitation, and the first condition of the 
electron theory is satisfied, by the fact that molecular mass 
does not enter into the expression for molecular attraction. 
It may be considered that the two electrons of a molecule like 
NaCl, when giving the line spectrum of sodium, revolve 
round one another in a circle of such size that centrifugal 
force and electric attraction are in equilibrium. They revolve 
perhaps entirely within the Na atom. The author calculates 
а theoretical frequency of revolution ambdunting to 28 x 10 
per second, which is about 10 times as large as that of the 
visible part of the spectrum. 


[W. SUTHERLAND, Phil. Mag., December, 1902.) 


Ionisation of Cave Air.—H. Ebert and P. Ewers have 
repeated the experiments of Elster and Geitel with respect to 
the ionising properties of the ground upon the air contained 
in it. They wished more particularly to decide whether the 
ionisation of air under the influence of air derived from under- 
ground is due to the electrons it contains, or whether it is 
due to some ionising power such as those comprised under 
the somewhat vague title ‘‘ emanation.” To test this, they 
let the air sucked out of the ground pass through a tube in 
the axis of which was mounted a solid brass cylinder in such 
а manner that the air had to pass along a thin cylindrical 
mantle. The tube arrangement constituted a cylindrical con- 
denser which was charged to a high potential by means of a 
battery of accumulators, and it was expected that after the 
air had passed through all its ionisation would be lost. But 
on allowing the air to enter a large glass vessel, the air con- 
tained in the latter was ionised by the ground air deprived of 
all its free electrons. Its conductivity increased about eight 
times in three hours. This experiment shows that under- 
ground air is not like activated air but rather resembles 
radium and thorium compounds, which, while neutral them- 
selves, are capable of ionising gases by means of the free ions 
they emit. 

(EBERT and Ewsrs, Physikal. Zeitschr., December 1, 1902.) 


Electric Properties of Thin Metal Films.—J. Patterson has 
carried out some researches on the conductivity of thin 
metallic films with a view towards elucidating the problem of 
conduction in metals. The films were deposited in vacuo by 
the cathode discharge. He found that the resistivity of such 
films was several times greater than that of the metal from 
which they were deposited. The specific resistance of plati- 
num films which have been subjected to the same treatment 
remains constant above a thickness of about 7 х 10-7 cm. 
Below this thickness the increase of specific resistance with 
decrease in the thickness is very rapid. Heat diminishes the 
resistance of both silver and platinum films, and the thinner 
the film the greater the decrease. In platinum films the 
greatest decrease is produced by the electric current. The 
values obtained for A, the mean free path of the electron in 
the metal, are of the same order as those obtained from the 
change of resistance produced by a transverse magnetic field. 
In his experiments to determine the thickness of the transi- 
tion layer, Vincent found А = 6 x 1079 om. The value calculated 
from the change of resistance of pure silver in а transverse 
magnetic field is А = 1:8 x 107? om., and the author's present 
sen is A= 1˙1 X 10 om. These figures are all of the same 
order. 

(J. PATTERSON, Phil. Mag., December, 1902.) 


Magneto-optic Behaviour of Liquid Oxygen.—BAocording to 
Kundt and du Bois, the strongly magnetic metals Fe, Оо and Ni 
show also a strong magnetic rotation of the plane of polarisa- 
tion. Oxygen in the state of gas possesses the smallest 
Verdet constant measured, and the strongly magnetic solu- 
tions of ferric chloride have a negative Verdet cqnstant. This 
shows that there is no simple connection between magnetic 
and magneto-optic behaviour. F. Harms has, therefore, 
studied the strongly magnetic liquid oxygen. Its susceptibility 
is, according to Fleming and Dewar, 228 x 10-5, or four times 
that of an aqueous solution of FeCl, He poured the liquid 
oxygen into a small beaker, on the bottom of which a plane 
mirror was fastened, and this beaker was placed between twe 
vertical and co-axial electromagnets. Of these the upper one 
was hollow to transmit a beam of polarised light, which was 
reflected by the bottom of the beaker upwards and analysed. 
The double angle of rotation was 2:6deg., or about one-fifth ef 
the rotation in liquid carbon bisulphide, and about 2,000 times 
the rotation produced in the gas at the pressure of the atmo- 
sphere. The author gives a corrected table of rotations and 
susceptibilities for a number of solids, gases, and liquids, but 
fails to discover any regularity. 

[F. Harus, PAysikal. Zeitschr., December 1, 1902.] 


New Electroscope Scale.—J. Elster and Н. Geitel describe a 
new scale for Erner’s electroscope which does away with the 
parallax between scale and leaves without necessitating the 
presence of a scale at the leaves themselves. The scale 
arrangement is shown in the diagram. The principle followed 
is that of not engraving the scale on the wall of the case, but 
projecting it by means of a mirror into the plane of the leaves 
themselves. AB is the carrier of the aluminiam leaves, one of 


which, CD, is shown. The front glass wall EF is silvered from 
G to F. The scale S, fastened to the holder Н, is as far in 
front of the glass case as the leaves are behind it. Thus an 
eye looking through O sees the scales lying accurately in the 
plane of the nearest edges of the leaves, and no p 
between scale and leaves is possible. Telescope tubes at J and 
K, as well as a joint at N, permit a perfect adjustment of the 
eye piece. The lens allows of à more accurate reading. The 
back wall of the case is of ground glass, and the leaves are 
adjusted to the vertical by means of levelling screws. 
[ELSTER and Сатти, Phystkal. Zeitschr., November 15, 1902.) 
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Electricity Supply in Copenhagen.—A third municipal elec- 
tricity supply station has recently been opened in Copenhagen. 
The first electricity works were put into operation 10 years 
ago, and the second some four years ago. A new station has 
been prepared from the drawings of the Corporation's archi- 
tect, Prof. Fenger, and erected under the supervision of the 
manager, Herr Winfeld Hansen. It is on the three-wire 
system at 2x 220 volts, and considerable space has been 
left for extensions. The consumption of current in Copen- 
hagen has grown considerably in recent years. During 
1898 it amounted to 1,980,975 B.T.U., in 1899 to 2,475,960, 
in 1900 to 8,266,597, and in 1901 to 4,269,898. In the year 
1900 17:4 per cent. of the whole consumption was required 
for the electric tramways, and in 1901 28-89 per cent. was 
used for traction purposes. 
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LONDON UNDERGROUND RAILWAYS. 


In our leading article last week we gave a brief summary 
of the electric railway bills affecting the metropolis which 
will come before Parliament in the next session. The 
full scope of these bills will be seen by the map below, 
which shows the routes of the various new lines proposed. 

In reviewing the schemes for 1903, one notices first 
of all the absence of Mr. Pierpont Morgan, who is not 
reviving his Hammersmith-City route about which so 
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District line. In order to avoid any risk of damage to 
the foundations of St. Clement’s Dane's Church, opposite the 
Law Courts, it is proposed to run one tube on either side. 
East and west extensions are also proposed in conneetion with 
the deep-level District line—viz., from the present Mansion 
House terminus of that line, underneath the City lines of the 
District Company, to Whitechapel, linking up there with the 
Whitechapel and Bow Railway, and also from the authorised 
terminus at Earl’s Court, underneath the District Railway, 
to Hammersmith. Under the original powers granted for the 
deep-level line, this would come to the surface at Earl’s Court, 
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SCALE OF MILES, 


much was heard this year, and the character of the other 
lines for which the notices have been published renders it 
improbable that he is financing any of these. As was 
the case last session, Mr. Yerkes seeks new lines at all 
points, and is undoubtedly the largest promoter, From 
the Albert Gate station of what is now known as the 
Great Northern, Piccadilly and Brompton Railway, an 
extension is sought along Kensington High-street, the main 
Hammersmith road to the Broadway, and round to Shepherds 
Bush Green. Another proposed extension of this railway 
commences at Picoadilly-cirous, and will come down Coventry- 
street, Leicester-square, the Strand and Fleet-street, turning 
to the right at Ludgate-circus and along New Bridge-street 
to Blackfriars, where it will join the authorised deep-level 
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but it is now intended that it should continue at the deep level 
at this point and emerge at Hammersmith. The Clapham Junc- 
tion-Marble Arch Railway, which was included in the Morgan 
group last session is being revived under Mr. Yerkes' scheme 
in practically the same form. Another line included in the 
above scheme, but which is too far outside to be included in 
our map, is a continuation of the Hampstead-Edg ware Rail- 
way to Watford. This runs between Elstree and Stanmore 0 
Bushey, and then crosses under the London snd North- 
Western Railway main line to а point in High-street, 
Watford, adjoining the Rickmansworth branch of the London 
and North-Western Railway. This is, of course, a surface 
line, and will be worked electrically either from the Lots ro 
(Chelsea) power station, or elge from a station in the north o 
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London, possibly on land which the Edgware and Hampstead 
Railway Co. has power to acquire near the Midland Railway 
at Hendon. In a various powers bill the District Company 
wishes to build another City station in Trinity-square, and 
also to build & line from Studland-road, Hammersmith, along- 
side and over the London and South-Western Railway, to 
Chiswick Park and Acton Green, in order to obviate the 
necessity of having to run over the London and South- 
Western Railway Co.’s lines between these points. All the 
above lines are indicated on the map by the letter A. 
The Central London Railway Co.'s new line is exactly 
last session’s proposal. This is marked C, and, it will be 
seen, traverses the same route as the extensions to the Great 
Northern, Piccadilly and Brompton Railway mentioned above. 
Another set of promoters has also come forward in opposition to 
Mr. Yerkes over the Clapham Junction—Marble Arch route, as 
is indicated on the map by the letter F. 
Joining up with the District Companyat the Mansion House, 

-the City and North-East Suburban Railway (which was dealt 
with in the report of the Joint Committee of 1900, but was 
afterwarde modified in consequence of the agreement between 
the London United Electric Railways and Messrs. Morgan) is 
to be brought before Parliament in its original form—viz., 
one trunk line from the Mansion House to Shoreditch, whence 
two branch lines will ran—one to Tottenham and Palmers Green, 
via Wood Green, and the other along the Hackney-road to 
Walthamstow, Chingford and Waltham Cross over very much 
the same route as that which was put forward by the White- 
Morgan combination. The exact route of this line, marked E 
on the map, will be from Mansion House, Monument, Grace- 
church-streeé and Bishopsgate-street to Shoreditch; then on 
to Dalston, Stoke Newington, Bruce Grove, Wood Green and 
Chequers Green (Southgate) on the one hand, and from 
Shoreditch to Hackney Road, Victoria Park, and thence the 
original route out to Waltham Cross, via Leyton, Waltham- 
stow and Chingford, on the other hand. It is anticipated that 
a 21-minute service will be run from the City to Shoreditch, 
the trains running alternately from there to Palmera Green 
and Waltham, thus making a 5-minute schedule to both these 
places. Interchanges by means of subways will be made 
with the District Company and the City and South London 
Railway at the Monument, and with the Central London 
Bailway at Liverpool-street. 

А new company seeks powers to build а tube from Pad- 
dington to Marble Arch, Victoria and Kennington, under 
the Vauxhall Bridge-road (D) ; the North-West London Rail- 
way, for which an extension of time was granted in the last 
session, also wish to continue their line (B) from Marble Arch 
to Victoria. 

To complete the series of bills deposited, mention has to be 
made of the City and South London Railway Co.’s proposal 
to extend from Islington to St. Pancras (H), and of the revival 
of the City and Crystal Palace Railway (G), practically without 
alteration, as it was promoted last Session. 


SUMMARY KEY TO MAP. 


A. Yerkes Group of New Lines.—(1) Albert Gate, Kensing- 
ton, to Hammersmith and Shepherds Bush. (2) Piccadilly, 
Strand and Blackfriars. (8) Earl’s Court to Hammersmith. 
(4) Mansion House to Whitechapel. (5) Clapham Junction 
to Marble Arch. | 

B. North-West London Railway Extension, from Marble Arch 
to Victoria. 

C. Central London Railway Extension, from Shepherds Bush 
via Piccadilly to the City. 

D. Paddington, Victoria and Kennington Railway. 

E. City and North-East Suburban Railway from Mansion 
House to Palmers Green, and Mansion House to Waltham Cross. 

F. Clapham Junction to Marble Arch Railway (second 
scheme). 

G. City and Crystal Palace Railway, from Cannon-street to 
‚ Penge entrance to Crystal Palace. 

Н. City and South London Railway Extension, from Isling- 
ton to St. Pancras. 


AN ELECTRIC STEERING GEAR. 


The electrically-controlled steering gear which Messrs, 
Siemens Bros. & Oo» have recently fitted on the Earl of 
Crawford's yacht Valhalla is of the type usually fitted on 
large yachts for ordinary hand steering, and has only been 
altered very slightly in order to adapt it for electrical driving. 
It consists essentially of a solid cast-iron frame bolted on to 
the deck. The upper end of the rudder post passes through 
the base of the frame, and carries a massive cross-piece 
securely keyed on. Above this, and running fore and aft, is a 
right and left-handed screw supported in the frame and carry- 
ing one right and one left-handed nut. These two nuts are 
supported and prevented from turning by two guides running 
parallel with the screw. They are connected by links—one to 
each side of the cross-piece on the radder post—and by this 
means the turning of the screw operates the rudder. It will 
be seen that when the wheel is rotated, the nuts either move 
apart or approach each other, thus operating the links and 
turning the rudder in the desired direction. The steering 
wheel is large enough to be used in emergency for hand 
steering, and is carried by a sleeve on an extension of the 
screw, to which it can be connected by means of a claw clutch. 

A Siemens four-pole enclosed motor is arranged so as to 
drive the screw through several reductions of spur gearing and 
through a claw clutch. This clutch is connected to that on 
the steering wheel in such a manner that both are operated 
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DIAGRAM OF CONNECTIONS, 


It will 
thus be seen that the screw which operates the rudder through 
the nuts and links is capable of being turned either by the 
electric motor or by the steering wheel, but not by both 


by one lever, and only one can be in gear at a time. 


simultaneously. The electric motor is series wound, and is 
provided with a brake, pulley and brake blocks, which are 
held off by an electromagnet in series with the motor and 
held on by a suitable spring. The brake is therefore put on, 
and the motor promptly pulled up whenever the current is 
interrupted. The motor is controlled by two special starting 
switches, one for each direction of rotation, instead of using 
а single reversing switch. ‘This arrangement was adopted in 
order to get a very reliable quick brake action. The switches 
each have three contacts, so that resistance can be cut out in 
two steps, the contacts being so shaped that the actual 
contact surfaces are not touched by the arcs, and therefore 
remain in good condition. The contacts are reversible, and 
very easily replaceable, the insertion of new ones occupying 
but a very few minutes. A powerful magnetic blow-out is 
provided on each switch, and this operates upon all the contacts. 

Although the current required is not more than 25 amperes 
at 100 volts, these ample precautions against arcing troubles 
have been observed because of the extremely frequent switch- 
ing off and on which is required in the ordinary steering of a 
ship, and they have proved quite satisfactory in practice. 
The operation of the starting switches is accomplished аз 
follows :—The two switch arms are mounted on two pins on 
a metal disc, and at equal distances from its centre. The 
disc is geared to the screw, and its motion is therefore pro- 
portional to that of the rudder. The switches have cranked 
arms, a8 shown in the drawing, which can be pushed by 
stops on a second disc mounted concentrically with the first, 
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so аз to put the switches on or off. The sec Odd diso is con- 
nected through gearing with the steering Wheel, and its 
motion is therefore proportional to the wheel'8 motion. The 
operation of switching on or off is, consequently, the result 
of the difference in the motions of the two discs, which are 
proportional to that of the rudder and the steering wheel 
respectively. 

The cranked arm of each switch is so shaped that it clears 
the stops on the second disc when the motion is in a particular 
direction, but engages them when the motion is in the opposite 
direction. This ensures that one switch only is operative in 
each direction of rotation. Both switches are pulled to the 
off position by springs so as to get a quick break, but they 
are also pushed off positively by the stops so that the break- 
ing of a spring does not incapacitate the gear in any way, but 
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ing wheel from turning more than 12 complete revolutions. 
When the Geneva stop i8 reached, the second disc is stopped 
and the first catches it up, so that the motor is automatically 
switched off when the extreme poritions of the rudder are 
reached. 

We are informed that the trials which took place on the 
Valhalla proved the efficiency of the apparatus, and gave 
complete satisfaction to the navigating officers, the control of 
the ship being as perfect as could be desired. The test 
imposed, which was considered the most severe—namely, 
throwing the rudder from hard-a-port to hard-a-starboard whilst 
steaming full speed astern was accomplished with ease and 
without excessive consumption of current. When steered by 
hand, the gear requires the combined energies of four or more. 
men, according to tbe state of the weather. 


ELECTRIC STEERING GEAR OF SrEAM YACHT ‘' VALHALLA.” 


merely renders the break somewhat slower. The two discs 
are further provided with massive stops arranged to limit the 
difference of their motions to a little more than the amount 
actually required to operate the switches. 

The gearing is such that 12 complete turns of the steering 
wheel will move the rudder from hard-a-port to hard-a-star- 
board, а total angular distance of 80deg. The second switch 
disc is provided with a Geneva stop, which prevents the steer- 


Following are the dimensions and other particulars with 
regard to the “ Valhalla ” :— 


Longi РАСИН E ыыы КЫЙЛЫ 239ft. 
СРР ꝰðê) / 70 57606. бір 
Draught when in trim ........................... 18ft. біп 
„„ c 1,490 
Ill! Wert Куз 


Built by Ramage and Ferguson of Leith, nine years ago, steel, classed. 
100 Al. 18 years. Fullrigged ship. | 


THE PRESENT POSITION OF THE ELECTROLYTIC 
ALKALI INDUSTRY. 


BY JOHN B. С. KERSHAW, F.I.O. 
(Concluded from page 140.) 


United States.— The Castner Electrolytic Alkali Co., with 
а capital of $3,000,000, are now the largest producers of 
alkali and bleach by the electrolytic method in America. This 
companyoperates the process patented and developed by Castner 
and worked on a large scale at Weston Point, in Lancashire. 
It was introduced into America by the Mathieson Alkali Co. 
in 1895, and the Niagara works of this company, built in 1897, 
Were transferred to the newly-formed Castner Electrolytic 


Alkali Co. in 1900, after the Niagara plant had been operated 
for two years and had proved financially successful. The 
transfer of this works to the new company was accompanied 
by а new issue of capital, and the Niagara works has now 
been enlarged to a capacity of 6,000 нр. It was stated that 
for the first five months of 1900 the original plant had earned. 
profits equivalent to $54,000 after making full allowance for 
depreciation. Bleaching powder and caustio soda are the 
main products of this firm, but they are reported by Norden 
to be also manufacturing a bleaching fluid, sold under the 
trade name of ** Chlorocide," evidently a hypochlorite of soda 
solution. According to Richards, the present capacity of the 
Niagara works is equivalent to 36 tons caustic sóda and 90 tons 
bleaching powder per day, but the latter is, Y should judge 
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rather over-estimated, and the output of bleaching powder is, 
probably about 76 tons per day, when the whole of the power 
is employed for the production of free chlorine. In a working 
year of 880 days, the Niagara works of the Castner Eleotro- 
lytic Company would, therefore, produce 11,880 tons caustic 
soda and 25,080 tons of bleaching powder. 

~The Ackers Process Co. ів the second company located at 
Niagara Falls producing alkali and bleach by the electrolysis 
of salt. The Electrician of October 25, 1901, contained an 


Тнк ACKER Fusion CELL. Longitudinal Section. 


illustrated description of this process by the writer, and it is 
only necessary to state here that the Acker process is based 
upon the electrolysis of fused salt with molten lead as cathode. 

The lead-sodium alloy is continuously withdrawn from the 
cell, and while still in the molten state is decomposed by 
steam. The works at Niagara for operation of this process 
were only erected in 1900-1, but 8,250 н.р. is already being 
utilised, and, according to the inventor, the process is working 
successfully. The plant is comprises 45 separate fusion cells, 
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each taking a current of 8,000 amperes at 7 volts. Each 
unit is stated to be producing 581lb. anhydrous caustic soda 
per day. No boiling down is required to obtain solid caustic 
soda from the product of the cells, and this fact is one of the 
strong points of the process. 

The above figures represent a current efficiency of 92 per 
cent. and an energy efficiency of 55 per cent., and are a con- 
siderable advance upon those for the somewhat similar Hulin 
process Which operated unsuccessfully in France in 1899-1901. 

The present output of the Acker Process Co. may be calou- 
lated at 11:8 tons 76 per cent. caustic soda, and 26 tons 


14,000 н.р. 


bleaching powder per day, or 8,894 and 8,580 tons per year of 
880 working days. According to the latest reports, the works 
of the Acker Process Co. are being enlarged by the erection of 
11 more fusion cells. 

The American Alkali Co. was floated in 1899 with а capital 
of $600,000, in order to erect a works at Sault Sainte Marie 
for operation of the Rhodin cell and process. Full deserip- 
tions of this cell appeared five years ago in all the English 
technical papers, and itis unnecessary to repeat the description 
here.* The cell is a mercury one, and differs from the Castner 
cell only in the mechanical details of its construction and 
operation. The original plant, which was erected for the pur- 
pose of testing the process on а commercial scale, was reported 
in January, 1902, to have been а success, and 80 per cent. 
profits were stated to have been earned by its operation. At 
this date the capacity of the works was reported to be 5 tons 
caustic soda and 9 tons bleaching powder per day, but only 
one-half of the 120 cells were in use, owing to the unfavour- 
able commercial conditions obtaining in Oanada. А full 
description of the plant at Sault Sainte Marie, which has 
1,000 н.р. available for the manufacture, was given by B. E. Е. 
Rhodin in а Paper read before the Canadian section of the 
Society of Chemical Industry in March last. In this report 
the current efficiency of the process was stated to be 90 per 
cent., and the maximum oatput of the plant at present 
installed 9} tons bleaching powder per day, or 8,010 tons per 
year of 830 working days (the Canadian ton equals only 
2, 000lb.). In view of the fall in the price of bleach, it is likely 
that the projected extensions of this works will be postponed. 

The above are the three most important developments of 
the electrolytic alkali industry in America, but reference may 
also be made to the following :— 

The Le Sueur process and cell, which was worked at 
Rumford Falls from 1892 to 1899 by the Electrochemical 
Co. of the United States, was transferred to Berlin Falls in 
1900. At the latter place the process is worked in conjunc- 
tion with a wood-pulp factory, and the chlorine liberated in 
the cells is directly used for bleaching, while the sodium 
hydrate is also employed at a later stage in the same 


‘manufacture. According to the latest published statements 


respecting this process, 700 E н.р. is utilised at Berlin Falls 
in decomposing 16 tons salt per 24 hours. On the assumption 
that one-half of the chlorine 1з liberated and utilised for 
bleaching purposes, the plant at Berlin Falls is, therefore, 
equivalent to an annual production of 2,500 tons of bleaching 
powder. The Le Sueur cell is a diaphragm type of cell, and 
was one of the earliest operated on a practical scale. 

The ‘ Bell” mercury cell ia about to be worked on a large 
scale by the Pennsylvania Salt Manufacturing Co. at Wyan- 
dotte. This cell resembles the Solvay mercury cell, described 
by the writer in The Electrician of March 15, 1901, in that a 
large body of mercury is kept on the floor of the cell, and the 
amalgam is carried off by the flow over an adjastable weir or 
bridge at one end. The first unit of plant at this works in 
January, 1902, was approaching completion, and an output of 
150 tons bleaching powder per week, or 7,500 tons per year, 
was contemplated. The generating plant is to be operated by 
steam-power, and Parsons’ steam turbines are to be used for 
driving the dynamos. Steam coal at Wyandotte costs $1:90 
per ton d/d., and it will be interesting to see whether this new 
works can compete with those situated at Niagara, where the 
electrical horse-power year costs $20. 

Finally, the Roberts Chemical Co., which employs 500 n.». 
at Niagara, may be mentioned. This company produces 
caustic potash and hydrochloric acid, but no details of the 
process or works have yet been published. 

From the above list of companies, either operating or build- 
ing works, it will be seen that the electrolytic alkali industry 
has already attained considerable growth in America. The 
total power now available for the manufacture of caustic 
alkalies and bleaching powder by electrolytic methods is 
11,500 m.r., and this will be increased at an early date to 
On the assumption that the whole of the chlorine 
liberated by this power is absorbed in the manufacture of 
bleaching powder, we find that 40.000 tons and 49.000 tans 


—— 


* See The Electrician, October 29, 1897. 
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are the present and prospective totals respPCtively of this | 


product manufactured by the American el@Strolytic alkali 
works. This is certainly a large proportion of the home 
consumption, and the striking growth of the new industry 
in America accounts for the considerable fall in the British 
exports of bleach. In 1892, our exports of this chemical 
amounted to 74,498 tons, whereas in 1901 they totalled only 
51,357 tons, and this decline in volume is likely to continue. 

The Future of the Electrolytic Alkali Industry.—Can the 
electrolytic alkali works manufacture bleaching powder at a 
profit when the selling value of this product is only £8. 10s. 
to £4. per ton. Upon the answer to this question depends to 
8 large extent the fature of the industry ; for improvements in 
the methods of bleach manufacture by the older Le Blanc 
process have, undoubtedly, tended to reduce the cost of pro- 
duction, and to improve the position of the works employing 
this process, for the period of free competition which has now 
been entered. 
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The amount of salt required to produce 1 ton of bleaching 
powdor has been reduced from 2 tons to less than 1 ton by 
general adoption of the Deacon-Hasenclever process in most of 
the Le Blanc works, and, therefore, as regards economy of raw 
materials, there is now little to choose between the two rival 
processes of manufacture. The actual cost of production of this 
chemical by the Le Blanc and Deacon processes is, however, 
difficult to caloulate with acouracy, since much depends upon 
the value one places upon the hydrochloric acid, which is the 
starting point of the bleach manufacture. It may, however, 
be taken as proved that a well-equipped Le Blanc alkali works, 
using the Deacon process for decomposing its hydrochloric 
acid, can produce bleach at present at a cost below £3. 10s. 
per ton. The fall in the selling value of bleaching powder, 
While it will seriously curtail the profits of the Le Blanc 
Works, will not, therefore, cause actual loss on the manufac- 
ture, and continued competition from this quarter may be 
expected by the electrolytic alkali companies. 


As regards the cost of bleaching powder by the electrolytic 
processes, no very reliable data are available for making the 
necessary calculations, since the cost of maintenance and the 
depreciation charges necessarily vary in the different works, 
and they are at present only known to those who have had 
the actual management of these works for any length of time. 
In the case of the more recently started factories, both in this 
country and America, these charges must still be largely 
problematical, and unknown even to those working the plant. 

The following figares showing the efficiency of the more 
important processes in actual operation are, however, of interest. 
In each case the caloulations have been based on figures pub- 
lished by the inventors for the actual work of the processes, 
on а commercial scale, and they are, consequently, of greater 
value than mere laboratory results. 


Table I.—Current and Energy Efficiencies of the Various 
Electrolytic Alkalt Processes. 


| Actual yield iu grammes, Efficiencies 
E. M. . — nb 
Process. required Per amp hour. Per kw. hour. pee 
ibvolt& ———— 1 | dom 
NaOH Cl. NaOH. Cl. | Current. Energy. 
Wet Processes. | 

Castner-Kellner... 40 1:365 1:136 | 340 284 91 52:5 
Hargreaves-Bird * 34 1196 1:057; 351 310 80 54 
Rhodin ............ 50 1849 .. 269 | ... 902 414 
Aussig Bell 49 1508 266 | кез 875 | 409 
Theoretical figures 23 1:495 1:322 | 650 | 574 | 100 100 
Fusion Processes. . 
Acker ... ........... , 70 1370, ..'| 195 |... 91:6 | 54:9 
Theoretical figures 42 1495 1:522 | 356 | 5314 ' 100 |100 


Using the above figures, we find that to obtain 1 metric ton 
of 72 per cent. caustic soda by the various processes, the follow- 
ing numbers of kilowatt-hours are required, and that the rela- 
tive costs of power for the processes are as stated in column 3 
of the table. 


Table II.— Ailowatt-hours Required to Obtain 1 Metric ton of 
72 per cent. Caustic Soda by Various Electrolytic Alkali 
Processes, with the Relative Costs for Power at ld. per 
Kilowatt-hour. 


Procees. | Kilowatt-hours. | Cost at 1d. per kw. hour. 
Castner- Kellner 2,735 £2 17 0 
Hargreaves- Bird | 2,649 215 2 
RH уана 5,457 512 0 
Aussig Bell. 5 496 3 12 10 
Acker (fusion process) 4,169 419 4 


In comparing the above costs, it must be remembered that 
the processes yield the caustic soda solution in various degrees 
of concentration and purity. The Acker process, in fact, is 
stated to yield solid 77 per cent. caustic direct from the decom- 
posing vessel attached to the cell, and thus, in the case of this 
process, no additional costs are entailed for evaporating the 
cell solutions. 

The value of theraw materials required to produce 1 metric 
ton of 72 per cent. caustic soda and the corresponding amount 
of bleaching powder averages in the United Kingdom :— 


Common salt, 1:50 tons at 10e. .................. 15 0 
Lime, 1 ton at 12. l·i˙ EI q 12 0 


#1 7 0 

In addition to the above, the solutions obtained by all the 
wet processes of manufacture will require a large amount of 
fuel for evaporation, in order to obtain solid caustic soda. 
From figures in the writer's possession relating to similar 
concentration work by the old Le Blane process, he calculates 
that the fuel consumed for this purpose will average 34 tons 
per ton of finished caustic produced. Taking slack at 88. per 
ton delivered, this adds £1. 8s. to the raw materials account 
for the wet processes of manufacture. Costs of packages for 
all processes will amount to the same figure, and for the 
quantities named above may be taken at £1. 10а. Adding 
these principal items of cost together, we thus obtain the 


* The Hargreaves-Bird process is only used for producing carbonate of soda. 
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following totals for tbe Castner-Kellner and Acker processes 
respeotively :— | 


Table III.— Estimate of chief Items of Cost for Producing 1 ton 
72 per cent. Caustic Soda and 2'1 tons 35 per cent. Bleaching 
Powder by typical Wet and Dry Processes. 


Castner-Kellner. Acker. 
a кы oe неона £2 17 0 ......... 19 4 
Raw materials (salt and lime) ...... 17 0 1 7 0 
Fuel (for evaporating ) B. — 
РАСКАДӨЕ: A LIO 0 — 110 0 
Totals ......ese..sosossssooses ET 2 0 i £7 16 4 


The remaining costs of manufacture by the electrolytic 
processes cannot be estimated with any degree of accuracy by 
aid of tho data available. | | 

Wages, repairs, general expenses, and depreciation are all 
items which will fluctuate greatly, and it is probable that in 
the case of some of the processes now in operation these items 
represent more than 50 per cent. of the total manufacturing 
costs. Assuming this to be the case, the total cost of 1 ton 
72 per cent. of caustic soda and 2:1 tons 85:0 per cent. bleach- 
ing powder by the best of the electrolytic processes will be 
about £14. The present selling value of the above amounts 
of these chemicals is, however, £22, and the 1908 value (when 
the drop in the value of bleach will have become effective) is 
£17. бв. The prospects of the electrolytic alkali works are, 
therefore, not so hopeless as their rivals are disposed to 
believe; and, although some of the companies may sink during 
the approaching period of competition, it is probable that the 
stronger ones will survive the ordeal, and that they will be 
benefited by this trial of strength with the old Le Blanc works. 


HIGH TEMPERATURE ELECTRO-CHEMISTRY.* 
BY В. 8. HUTTON, M.8C., AND J. E. PETAVEL. 


It is usual to explain the very small progress of electro-chemistry 
here as compared with other countries by invoking the well-worn 
excuse that comparatively little water power is available in Great 
Britain. This subject is worthy of much closer attention than has 
been given it in the past. In the first place it is well to remember 
that in a great number of cases the cost of power is only a small 
percentage of the prime cost of the manufactured material. Again, 
the water power is frequently most inaccessibly situated, thus raisin 
very considerably the cost in freight on raw material and finish 
product.t Owing to the improved efficiency of the steam engine, 
and to the hugh progress made recently in the application of the 
gas engine to large powers, the cost of energy derived from coal is 

aily becoming less, T and is already capable of competing success- 
fully with the less favourably situated water powers. The manu- 
facture of the alloys of the rarer metals, either iù direct connection 
with some existing steel works, or at any rate in these districts, 
should offer every economical advantage ; moreover, in these cases 
the raw product forms a very large proportion of the total cost, 

In considering the equipment of a laboratory for experimental 
work in electro-metallurgy, the point of utmost importance should 
be, in the first place, to provide power to enable the experiments to 
be carried out on a reasonably large scale. The actual magnitude of 
the power equipment must be regulated by two principles. It is very 
desirable that the experimente, though not on a scale directly com- 
parable with the commercial process, should, nevertheless, be of 
sufficient magnitude to furnish reliable practical data. On the other 
hand, as the question of cost has unfortunately to be considered, it is 
necessary to keep the equipment within certain limits, so that any 
given experiment can be repeated frequently under all possible con- 

itions. Such work will supply not only valuable scientific infor- 
mation, but also the necessary data for practical application. The 
variety of different forms of electric furnaces which have been pro- 
posed or used is extremely great, and it would be altogether impos- 
sible to provide in any laboratory, however large or wealthy, even 
the most important of these. A description of the actual equipment 
of the electro-chemical laboratory of Owens College may be of some 


* Abstract of a Paper on “High Temperature Electro-Chemistry : 
Notes on Experimental and Technical Electrical Furnaces,” read before 
the Manchester Local Section of the Institution of Electrical Engineers, 
on Nov. 25, 1902. 

t Report of Arrhenius to Swedish Government, see The Electrician, 
Vol. XLVII., p. 71, 

t Humphrey, Proc. Inst. Mech. Engineers (1891), Pts. I. and II., p. 41; 
British Association, Section G., Belfast (1902). 


value to those interested in the subject either from а commercial or 
theoretical point of view. "The motive power at present available is 
rather insufficient, and consists of a gas engine and motor which can 
be coupled on to the same driving shaft, and together are capable of 
developing a net output of 30kw. to 40kw. І 

One unit of 40kw. ів capable of being connected so as to give any 
E.M.F. between 10 and 200 volts, the maximum current being 
600 amperes. This dynamo is used for arc furnace work. Further, 
a dynamo specially intended for electrolytic work, capable of giving 
1,000 amperes at 15 volts. With regard to alternating currents, а 
40kw. three-phase and a 20kw. single-phase machine are provided, 
The latter can be connected so as to give anything between 30 am 
at 600 volts and 250 amperes at 75 volta. Finally, plant used some 
time ago by Mr. McDougall for the manufacture of nitric acid was 
preeented by him to the laboratory. It willgive alternating current 
up to 16,000 volts. Passing now from the dynamo house to the 
electro-chemical laboratory itself, the first problem is the exact regu- 
lation of these comparatively large currente, since for satisfactorily 
studying some of the electrolytic processes it is absolutely essential to 
have the current entirely under control. The diagram of the series 
resistance used for this purpose is shown in Fig. 1 ; as will be seen 
а number of switches are provided, by means of which successive 
portions may be short-circuited. | 

This resistance is divided into two parts—the first of manganin 
wire designed particularly for starting an arc furnace, and capable of 
being used for currents up to 300 amperes ; the second consisting 
of German silver tubea, water-cooled, and with a maximum earrying 


Ета. 1.—Diagram of Regulating Resistance for Electric Furnace. 


Frames A, B, C, are manganin wire resistances, and together with the corre- 
sponding switches, are mounted on a stand fitted with rollers. The other frames 
consist of german-silver tubes fixed permanently to the wall aud provided with a 
water circulation. D is made of lin. tubes about 4ft. long, and 0 O25in. ck, 
and Е of jin. tubes 3ft. long and 0‘0Sin. thick, whilst G is of zin. tubes 6§ft. long 
and 0°02in. thick. | 


capacity of 1,000 amperes. After some consideration the water-tube 
resistance was chosen as being the most suitable for regulating large 
currents.“ In considering the maximum power which may be dissi- 
pated in a water-tube resistance we are concerned with two principal 
factors. Firstly, the maximum rate at which water can be passed 
through the tubes ; secondly, the maximum rate at which heat can 
be transmitted from the metal to the water. In all practical cases 
the first limiting factor will intervene long before the second would 
show its influence. The design of the water-tube frame will, there- 
fore, depend on the dimensions of the tube and the available head of 
water. Asa general guiding factor we may say that a flow of 1 litre 

per minute will dissipate up to 24kw.t 

Close to the water tubes a resistance is provided by which the 

exciting current of any of the dynamos can be most effectively regu- 

lated ; it is in constant use for the considerable variations of voltage 

necessary during the progress of some of the furnace operations. We 

now come to the actual furnace ре and the different types of 

apparatus which are best adapted or laboratory work. Foremost 

amongst these must be placed the Moissan furnace Taking into 

consideration the many {сотан made by Moissan in the course of 


See also Zeitschrift für Elektrochemie, Vol. VIII., рр. 6, 58, 123, 124 (1902). 

T The larger tubes are distinctly the more eatisfactory, since їп thie cate 
there is no difficulty in obtaining an efficient flow of water from the 
ordinary supply. With the smaller tubes it is necessary to have numerous 
inlets and outle's, as their resistance to the flow of water is considerable. 

t Moissan, “ Le Four Electrique," Paris, 1897. 
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his investigations, it is surprising that as yet only & Very small per- 
centage have found commercial application, The Teason of this 
may, perhape, be ascribed to the fact that this form of furnace, 

ving itself eminently suitable for the pioneering work 
for which it was intended, scarcely gives any data on which a 
technical proceas could be founded. Most frequently the financial 
success of a prccees has been in direct proportion to the mechanical 
improvements introduced, the chemical modifications pong genera 
of secondary importance. It is, therefore, necessary to able to 
provide a type of furnace corresponding in principle to the most 
usual technical forms, and thus carry out the experiments, if not on 
the ваше scale, at least in the same manner as would be done in the 
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Plan. 


Fia. 2.—Vertical Electric Furnace. 


The a patatas consists of a cast-iron base, an adjustable standard, and a feeding 
gear. e base is jin. ruling thickness, strengthened with rims and cross-ribs lin. 
thick. At one corner a jin. bolt, C, serves as а terminal A isa levelling screw. 
Uare base of the standard is insulated by a slab of vulcanised fibre, and held 
down by four jin. bolts, A hollow cast-iron column, R, 2jin. diameter is fixed on to 
the brags shown in the plan but insulated from it, the height of the gun-metal cross- 
bar carrying the screw feeding gear can be adjusted within wide limits by means of 
the 1 lin. steel rod S which is c d in position by the hand wheels A and B. Con- 
nection can be made at either of the terminals K or E (the latter for currents above 
000 amperes), the opposite pole being connected to the base. To avoid sliding 
contacts, which would be objectionable for such large currents, connection from 
the cross.bar to the screw carrying the carbon rod is made by means of four sin. 
flexibles not shown in this figure, but which can be clearly seen in Fig. 3. The gun- 
metal rod T, which carries the carbon, is ljin. in diameter with a square screw 
thread (four threads to the inch), giving a feed of about 1ft. ; it is raised or lowered 
` omo ofa T ee ton bene wheel The aim of the 1 5 neler is clearly 
is pro wi ngs of varjous diameter, so that carbons of very 

diferent sizes up to zin. can be held. кы 


— 


factory. Fig. 2 is а plan and elevation of an apparatus similar t 
that used by Haber,“ which we have found useful for representin 
many diffe nent forms of furnace. Connected as shown in Fig. 34, it 
bas proved itself most satisfactory for the manufacture of aluminium 
by the electrolysis of cryolite containing А),О,. Replacing the carbon 
block C shown in this figure by а emal! furnace built of loose bricks, 


Water 
Outlet 


' Кю. 5.— (A) Experimental Aluminium Furnace. 


This shows one way in which the vertical furnace, the design of which is shown in 
the previous figures, càn be used. Upon the cast-iron which forms the 
negative pole is placed a large block of carbon, having a cavity which serves as a 
crucible. The positive electrode is formed by a carbon Зір. in diameter, which is 
fed by the screw-gear described above. 


(B) Water-cooled Electrolytic Furnace. 

Here the apparatus is fitted to be used for the electrolysis of fused salts; the 
water-jacket, by causing a layer of the fused mass to solidify, enables the electrolyte 
itself to form the crucible lining. This is frequently necessary since with many 
substances it is imposible to find a farnace material capable of withstan their 
corrosive action at the high temperatures which prev: The negative pole is in 
this case formed by a vertical carbon, which is held in a clamp sliding on a gun- 
metal vertical rod fixed to the base. 
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Fig. 4.— 40k w. Experimental Carbide Furnace 


This represents a satisfactory and convenient laboratory form of the many and 
important technical furnaces of type C, Fig. 5. Ihe two carbons, which are 
clamped side by side in a single holder, but insulated from one another, are raised 
and lowered by means of a crane fitted to the wall. The current is led in by flat 
copper bars, which b sliding in grooves prevent any oscillation or side motion of 
the apparatus The body of the furnace consists either as shown in figure, or fire 
риста, or of a large cast-iron pot; in both cases the material itself forms the actual 
ining 


* Haber, Zeitschrift fur Elektrochemic, Vol, VI T5 pp. 1, 26. 607 (1902), 
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a example of a carbide “ pot” furnace giving a most satisfactory 
ld of calean carbide can bh obtained. Frequently in electrolysis 
of fused salts it is an absolute necessity to make the crucible lining 
of the material itself. This result is obtained (as shown by Muth- 
manv, Hofer and Weies),* by the use of a water-cooled crucible. The 
arrangement is shown in Fig. Зв. The next figure (Fig. 4) is a 
drawing of a furnace suitable for making calcium carbide or for other 
furnace operatione. The design is inexpensive, and the apparatus 
most serviceable. | 

Such experimental equipment will be of importance, not only from 
an educational point of view, but it is by no means impossible that 
certain of the difficulties in technical prozesses muy be overcome by 
its use. The work in progress consists in the determination of the 
effect of gaseous pressures on етшш chemical phenomena ; 
it is proposed to study carefully s»me of the gaseous aud other 


Fic, 5.— Principal Types of Electric Furnaces. 


A represents the ordinary pot furnace in which the current passes between а 
тотар e carbon electrode, and a carbon or other plate forming the base of the 
urnace. 

B is an example of a tapping furnace, being otherwise very similar to A. 

C in this casc the furnace proper is formed of insulating matertal (generally 
lined with the unacted-on mixture), the current passing between the two carbons. 

D represents electrolytic furnaces such as аге used for aluminium, zinc, &c., 
the current в from one or several carbon electrodes forming the positive 
electrode to the negative pole, which is formed by the liniog of the furnace. 

E resistance furnace: most frequently provided with a core through which the 
current is passed, and thus the surrounding material 1з heated. 

All the types except D are suitable either for alternating or direct current, the 

former being most frequently in use. 


reactions which may be expacted to differ considerably from those 
occurring under ordinary conditions. In order to facilitate descrip- 
tion, a diagrammatic representation of the principal types of electric 
furnaces is given in Fig. 5. 


(To be concluded.) 
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ELECTRICITY WORES ACCOUNTS. 


Newcastle and District Electric Lighting Co. (Ltd.). 


The figures exhibited in our analysis of the Newcastle and 
District Company's accounts are uniformly excellent. А 
general reduction in the costs of operation are recorded, and 
notwithstanding the large capital expended on the new station 
in The Close (about £80,000) the total capital expenditure. 


Liebigs Annalen, Vol. COCXX., рр. 251-269 (1902). 


relatively to the present output remains most moderate. The 
total revenue (ав well as the total costs) presents a figure con- 
siderably under the average revenue of company-worked 
stations of similar sizein 1900. Yet, thanks to the low capital, 
the working profit was as much as 6:87 per cent. of the mean 
capital. The company continues to neglect its depreciation 
fund, which, together with the £2,000 in the reserve fund, 
amounts in all to only £9,000. 

Apparently it is anticipated that the new works will enable 
the company to make more liberal provision for the reserve 
and depreciation funds. We can ourselves hardly conceive 
the possibility of the concern enjoying a much better position 
than that under which they can distribute 8} per cent., 
and if at any time it were practicable to strengthen the 
reserve funds it would seem to have been during the last two 
years. 


Salford Municipal Blectric Supply Works. 


As we anticipated they would be in our remarks on the 
1900-1901 accounts of this undertaking, the net results of 
last year’s working are only slightly less unfortunate than 
were those of the preceding year. From the analysis of the 
accounts we think that it is evident that the engineer has 
every reason to be proud of the results attained in the circum- 
stances. During the year the system of supply throughout 
the central district was converted from that of alternating to 
continuous current, the load has been transferred from the 
Walness-road to the new Strawberry-road works, and with 
the starting of the tramways the supply undertaking has 
commenced a new career, with the added benefit of a traction 
load. | 

Unfortunately, these transformations have not been carried 
out without & considerable addition to the capital upon which 
returns have to be earned. During the 129 months about 
£200,000 has been spent besides the increased expenses 
charged to revenue and directly involved by the change-over. 
In July last the change of system was practically completed, 
but the Strawberry-road station has been running since 
September of last year. Considering that the two stations 
have been simultaneously in operation, the generating costs 
shown in our table are remarkably low. Even as they stand 
they are below the average of similar sized municipal stations 
in 1900. It is only when we come to the total works costs 
that things begin to look abnormal, and this is, of course, in 
consequence of the high charges included under distribu- 
tion costs. We learn from Mr. Taite’s report that the 
whole of the expenditure (presumably on mains) incurred 
in changing from alternating to continuous current, and 
amounting to £8,252 in the past year, was charged to 
revenue, and necessarily would appear under distribution 
costs. The management and property charges at 0:574. per 
unit are quite satisfactory. It is not possible to be very 
sanguine about the results of the current year's operations, 
as there will again be an appreciable expenditure on account 
of the change-over in the system to be included in the costs 
out of revenue, and un(ortunately the capital expenditure is 
already very heavy in relation to the output. On the other 
hand, the tramways will for the first time make their full 
influence felt on the working, and with the improved load- 
factor, which can be confidently looked forward to, the earning 
capacity of the plant will be largely increased. 


REMARKS TO TABLES. 


NEWCASTLE-UPON-TYNE. —a Lands £21,086. b Plant and machinery £56,277, 
transformers, motors, &c., £15,566, meters £7,917, electrical instruments £1,466. 
c Over-expended. d Rents received £231. e Proportion of salaries £262. f Pro- 

rtion of salaries £206. g Includes insurance. Directors £210. i Auditing £78, 

w £101. 4 Less discounts from 5 per cent. to 35 per cent. k Maximum demand 
system, 24d. for tirst 200 hours per quarter, 1d. after; same also for traction power. 
l Lands £21,086. т Plant and machinery £67,550, transformers, motors, &c., 
£10,867, meters £9,522, electrical instruments 21,564. n Rents £113. o Proportion 
of salaries £270. p Proportion of salaries £210. q Auditing £83, law £24. 


SALFORD.—a Machinery £55,679, accumulators £6,452, transformers, motors, &c., 
£3,888, meters £3,113, electrical instruments £655. b Includes £4,969 lighting 
and traction feeder cables, &c." c Land £12,295. d Insurance. e Subject to 2j per 
cent. on accounts paid within one month; for traction 2d. per unit. Prior to 
September 30, 1901, the charge for motor power was from 34d. to 1d. by slidin 
scale. f Since September 30, 1001. g Exclusive of tramway motors which eq 
112,500 8 c.p. lamps. Л Lands £12,295. i Machinery £126,890, accumulators £7,003, 
transformers, motors, &c., £4,058, meters £3,980, instruments £761. j Buildio 
£545, plant £73". k Of mains £667, of transformers, meters, &c., £3,253, at dis- 
tributing stations £63. / Engineers’ department £916, clerical staff £339. m Met 


hy local rates 
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NEWCASTLE-UPON-TYNE. SALFORD. 
Undertaking Worked bg su um mm == =m == == m m ™| Newcastle and District Elec. Lighting Co. (Ltd.). Salford County Borough. 
Date of Commencement of Supply ——.————™| January, 1890. August, 1695. [house trans. & bat. sub-itatns. 
of Supply nn en me mam mam mae m mem maa at a Alternate current, transformere. Alt.-curr.trane. sub-statps. feeding 3-w. network, also 


1 D. Hunter. C. D. Taite. 


YEAR ENDED DEC. 51, 1900. DEC. 31, 1901. MAR. 51, 1901, МАК 21, 1902, 


QUANTITIES— 
Units generated. . = sa iam ]— a  — m — a a 1,728,549 2,221,469 1,121,420 1,861,454 
КЛИБИН) oe ee 1,160,649 1,619,671 | 716,355 1,272,758 
п sold to Consumers „e.s sa ea um =m as am aw am ae ao omn 1,134,649 1,593,171 | 713,621 195,107 
и sold for public lighting, &c. „u em um am am as um emn 26,000 26,500 2,734 19,271 
» sold for traction r - nil nil nil 458,380 
used on Works... . m.. es sum s= sor ses >en sen ————— 51,000 52,500 19,779 106,286 
UNITS SOLD PER MEAN 8.0.P. LAMP CAPACITY .— 181 20:8 361 19:8 
Actual maximum supply demanded — 22 1,036 kilowatts 1,353 kilowatts 670 kilowatts 1,200 kilowatts 
600 p 70 7 e b 12˙8% 1577 12:277 12:17, 
Number of public lampvp̃—1!„öéõ« 9 arc 9 arc | 2 arc 108 are, 2 (82 e.p.) glow 
Number of consumers ....... se sa om sa sm om om om omn — 597 685 495 598 
Connections to mains In 8-c.p. lamps at end of year 58,350 66,034 60,022 75,7452 
CAPACITY OF PLANTIN KILOWATTS AT END ОР YEAR 2,500 2.500 670 
Per kilowatt Per kilowatt | Per kilowa IP 
OAPITAL— Total. | capacity, | Total | Capacity. | Total. |" capacity | Total То шун 
Share nd 200,00 [ , 80:0 — | — — — 
Loan (including Debenture charges) e s= == 50,000 20˙0 55,533 22˙2 506,116 755 556,116 150 
BN MM V LL eoo qai om ini eus em jus Gaio —— 129,426 5188 161,065 64:5 187.392 280 387,734 109 
e — 100,214 40°1 111,065 444 — — — — 
Loan (including Debenture charges) se s= == — == 29,212 117 50,000 20˙0 187,592 | 280 587,724 109 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ——| 120,574 48:2 94,468 37:8 318,724 416 148,382 417 
Share (unissued) — 2 ee —— —— ee ee ee — — sa — — — nil км — qu — 
I/ . оа 99,786 | 39°9 88,935 356 — | — — — 
Loan (including Debentures) . 20,788 8:31 5,533 2:21 818,724 476 148,382 417 
REPAID (TOTAL) * 9m —— чч ee ee "I | P3 = are 7,666 | 114 8, 310 2:33 
RESERVE OR SINKING FUND... . 22222 2.000 0 80 2,000 0:800 3,984 | 5˙95 10, 278 2˙89 
.... q . ы | АЙОО 61:6 193,525 77 4 186,766 279 386,382 109 
КАШЛЫ and baildings -= ao an uo am ew ео оно а а нео 34,709“ 13:9 80,847! 20:5 68,424* 102 85,581^ 240 
. Cc. ĩ ˙0cß“ . 32˙5 95,402 58:2 69,787% 104 142,695: | 40'1 
Mains ....... 6. —ð din pa Vim a 37,006 14:8 46,148 18:5 48,556 12:0 157,188 44:1 
BE E e oom ous deni did wi nm dis im * 957 | 0:383 1,027 0'411 — — -= | 
BALANCE OF CAPITAL 40000-2222 — | -24,473° | -980 | – 32,460“ -130 +626 | +0934 | +22978 + -0 638 
Per unit of | Per unit of | Per unit of 
Total. total units Total. total units Total. total units Total. total units 
REVENUE— FFF. (MA SRE EIS Suh bbb 
. ————————— £18,698 38694. | £22,924 | 38964. £10, На 3:390d. | £17,728 3:344d. 
Revenue from supply .—————————————-| 17126 55424. 21,559 ó'165d. ó'500d. 15,067 2'065d. 
n meters, &c., — ean men a mam me M —— € — 950 0:1964d. 1,060 01574. 9185 0•067d. 256 0:044d 
M supply for asa am om am oss oss uea um omn ao — — — — = — 5,820 077214 
miscellaneous 80 . 2344 00484. 117^ O0 017d. 43 0°014d, 386 0:073d 
EXPENDITURE OUT C OF REVENUE— | | 
TOTAL COS TS. .. — ———| 29,380 1 940d. | 210,991 1 628d. 210,297. 3°450d. | £16,472 3 108d. 
TOTAL WORKS COSTS ............-.-.- — — 7,200 14904. 8,747 1296d. 8,572 2:873d. 13,444 2 535d. 
Generation of electricity ee ee ee +8 6,866 Tod. 8,947 1:2. 6а. 6,31 7 2° 1144. 8,680 1'688а. 
Fuel (including cartage, &.) ---. --.- —-—-] 3,839 07944. 4,631 06864. 4,049 1:5564, 4,482 0:8464, 
Oil, waste, water, store» 607 0:1264d. 847 0:1254d. 898 0 133d. 725 0°1574. 
Wages at station ысы е ———  1995* | 04124. 2311» | 0°342d. 1,138 0°5814, 2,198 | 0415. 
Repairs and maintenance at station „asse s= == == == 427 0:088d. 558 0:083а. 729 0:244d. 1,2755 02414, 
1 — 1 ey pon 334 0*069d. 400 0°059а, 2 258 O75 7d. 4,714 0*8894d. 
— oas o os oas oas omm oen oan amm ———— 334 f 0`069а, ACO 0:0594. 658 0:220d. 726 0˙137d. 
3 0 oe 27 — A 6, 1,600 0:5364. 5,988 * 077524. 
Public ighting Dublin ИРЕНА gms K eens lad Gui isl el oda - = - = = — 40 | 000981, 
D eee = Е е = — |р o | ооа. 
MANAGEMENT AND PROPERTY CHARGES „m nm na nm ~~. 2,180 0'451d. 2,244 0:333d. 1,725 0:578d. 3,028 | 05718, 
MEE i Qa as oni ent vif mim ein m dim amd umb c omo ** ber = ын 241 | 0*045d. 
— зне] олм 9889 | 01464. { 405 | 071364. 393 | 00744. 
Management uu ma sus an ma man ma nam m man mm mem mm mm m mee mee emn) 19259 | 0'261d. 1,256 0:1864. 1,320 04444. 2,394 0'452d. 
nee — SERERE USED €07^ | 01264. 563^ | Q'083d, 192 dd um 99480 
. Ä? ; 155 0"0459. . 
Establishment charge | 475 0 0984. 586 0:0874. f 264 0:1224. 751 0 142d. 
Law charges — ылын 179: 0°037d. 1074 | 0:016а. 294 0:010d. q44 0:0084. 


to mean | €, to mean | to mean ^ to mean 
FINANCIAL RESULTS— Total. cap. exp'nded Total * else Total. сар. exp 'nded Total. ИШ |сар.ехрт 'nded 
WORKING PROFIT FOR YEAR .......——————| £9,319 6 947 £119 933 6:87% | -RY8 |-0 124%  £1256 0 438% 
Sum carried to Depreciation Fund- — | = 
Sum carried to Reserve Fund. — | | 3,466 2-42% 6,017 2: 10% 
Net interest on loans (incl. Debenture charges) .. 1,580 1137 2,597 1 58% 5,845 2'68% 8,454 2:95% 
Net profit for the year. T 7,759 | 551% 9,556 549% = oa | р 
BALANCE FROM LAST ACCOUNT ..................... sis 118 0:084% — 397 - 0:228% — == 
BALANCE AVAILABLE FOR DISTRIBUTION, o 7,856 5:60% 9,139 4:26% — -— = = 
. és 060 00s om vee san nan Sen mm ant pee mart i" — — -- — 7,489m | 722% 13,215 461% 
ORDINARY DIVIDEND Fab n = 84% = — ere = = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 502% 48:0% 102% 9297; 
Expenditure per mean kilowatt capacity. — £4. 11°, 64, £4. 8s. Od. £16. 4s. 2d. 47. 15s. 104. 
REVENUE PER MEAN KILOWATT CAPACITY ........... £9. 2s. 2d. £9. 3s. 5d. | £15. 185. 10d. £8. 75. Та. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN Nx. 6s. 114. 78. 4d. | 3s. 6d. Wd 
zm charged for lighting, per uni 6d. 6d. to 13% 6d. (1 hr.) to 2d. 447 
Price charged for power, per uni 24d. to 1d.* 24d. to 14. k 34d. (1 hr.) to Id. 2d." 
Price charged for public lighting €—— els om T — 2l 249 per lamp per ann. 134. per unit E | 1 d. per, unit, 
Receipts per unit for private supply ß 5624. 3˙22d. BMülzed t I3 Өч? 
" @ publie Hghting 2 3:59d. 3 51d. | 2094. 2'120. 
" traction — 2 —— — — — 2 00d, 
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THE ELECTRON THEORY. 


To the plain man much of the feverish activity in the fields 
of electrical research during the past two decades must have 
seemed unintelligible and even aimless. Only occasionally 
when some striking novelty, such as RóNTGEN's discovery, 
arrived and chanced to prove amenable to immediate practical 
application did he get a glimpse of the trend of laboratory 
investigations. Yet, this epoch has been one of scientific 
triumphs so great, and of generalisations so vast as make it 
seem unparalleled in the history of science. 

That such remarkable progress in the science of his pro- 
fession has during its successive stages almost entirely escaped 
the notice of the practician " is due, perhaps, to the fact 
that nearly all advance has arisen from the study of minutis. 
Small departures from what was expected, trifling effects 
noted in passing, and the pushing of various ideas and 
hypotheses to their logical conclusions, have brought forth a 
torrent of startling discovery utterly beyond the dreams of a 
generation ago and almost appalling in volume and signifi- 
cance. Meanwhile, the engineer’s ohm and ampere have been 
quite unaffected, and the broad principles upon which the 
industry is based have remained just as they were. 

For the busy practical man who has not had leisure to gather 
for himself the gist of countless investigations, Sir Ottver Lopez 
has lifted the veil which bas hidden the wonderland of modern 
electrical research. In his Institution Paper, the first part 
of which we publish to-day, he approaches his subject from 
the familiar standpoint of the Maxwellian theory, realising 
that most engineers have been educated to look at electrical 
matters by its light. He begins appropriately with a quota- 
tion, charged with prophecy, taken from Maxwrri's famous 
treatise. This very happy mode of introduction will at once 
re-assure those who might fear some upheaval of the electro- 
magnetic theory. Then, by a path probably quite unexpected 
by the most learned of his readers, and as elegant as original, 
he advances from the consideration of the properties of the 
electromagnetic field to the consideration of the effects which 
follow the association of electricity with matter. His series of 
apposite numerical estimates will not fail to carry conviction 
to every practical man who reads him. 

It might here prove interesting to glance at the histo- 
rical development of the theory Sir OLIVER leads up to во 
directly. The springs of the recent results and speculations 
he describes we may trace much further than to MaxwELL; 
we must go back as far as the beginning of the nineteenth cen- 
tury, when Farapay observed and recorded the differences 
between the discharge into gases of positive and negative 
electricity. Seventy years ago Farapay, in that pregnant 
volume, his Experimental Researches,” wrote, with what 
now reads like inspiration: ‘‘The results connected with the 
different conditions of positive and negative discharge will 
have a far greater influence on the philosophy of electrical 
science than we at present imagine.” Only now, when 
we reflect that the bulk of the experimental evidence 
on which the electron theory rests has been derived from 
precisely those studies Farapay -so plainly indicated, can 
we at last appreciate the truth of this remarkable forecast. 
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Fuupay himself turned to the medium for the ех anation of 
all electrical actions. Maxwet, following him, built up in 
the dielectric the grand electromagnetic scheme he is best 
known by. Thus to the study of the ether nearly all atten- 
lion was directed, with such effect that it has been said we 
now know more about that entity than about common matter. 
Most people have, indeed, neglected the possibility of any 
electrical action whatever within the wire which guides a 
current, во strongly have their minds been fixed upon the 
processes which have place in the field— with the result that 
. writers and speakers of all grades of authority have avoided 
the word **eleciricity '" in their worship of the dielectric. 
Fortunately, the study of the interactions of electricity and 
matter was by no means neglected during the latter half 
of the nineteenth century. On the one hand the vacuum- 
tube attracted, by its marvellous and intricate phenomena, 
a host of enquirers; and on the other a new science, 
chemical physics, arose, grew up and centred its being 
on the consequences of the passage of electricity through 
solutions. Both these branches of study have yielded great 
stores of invaluable information. The one, notably in the 
hands of Sir Ұплллм Овоокев, has enriched science by the 
conception of radiant matter, by the introduction of new and 
strange kinds of radiation, and by the discovery of the count- 
lees host of effects associated with those phenomena; while 
the other, the study of electrolytes, has given us the ionic 
theory. This fertile theory by its very elasticity has affrighted 
many philosophers, but it correlated observations so diverse 
and foretold others with such facility and certainty, that it 
proved an instrument of extreme power in the hands of those 
who used it. The ionic theory, moreover, prepared the scientific 
mind for the present form of the electronic hypothesis. In 
fact, it became, by its extension to the case of gases, when from 
the vacuum tube sufficient had been learnt of their behaviour 
a carriers of electricity, the direct progenitor of the electronic 
hypothesis ; which involves, of course, as one of its main 
consequences the electrolytic character of all true couduction 
ш gases and in solids, as well as in liquids. Doubtless, at 
present the hypothesis is crude and imperfect; still, it has 
already rendered signal service to the electrical investigator. 
It has, for instanoe, unmistakably indicated the trend of 
the connection between the obviously electrical and the other 
Properties of matter. It has, indeed, suggested that some of 
the fundamental dogmas of chemistry may rise after no 
long period to the rank of deductions from theory. It 
has even hinted that dynamics itself may become an 
electrical science. Above all, it is introducing to the 
physicist an infinitude of new problems, and is pointing 
out new methods of attacking the old—in which two functions, 
perhaps, lies its greatest immediate utility. 


ON ELECTRONS.* 


BY ВІВ OLIVER LODGE, Е.В.8. 


INTRODUCTION. 

In Maxwell’s “ Electricity,” published in 1873, section 57, the 
following sentence occurs in connection with the discharge of elec- 
tricity through gases, especially through rarified gases :— 
| and many other phenomena of electrical discharge are exceedingly 
Important, and when they are better understood they will probably throw 
great light, on the nature of electricity as well as on the nature of gases and 
of the medium pervading space. 

This prediction has been amply justified by the progress of science, 
and, no doubt, still further possibilities of advance lie in the same 
direction. The study of conduction through liquids first, and the 
study of conduction through gases uext, combined with a study of 
the processes involved in radiation, have resulted in an immense 


m read before the Institution of Electrical Engineers, November 


addition to our knowledge of late years,and have opened a new 
chapter, indeed a new volume, of physics. The net result has been 
to concentrate attention upon the phenomena of electric charge and 

atly to enhance the importance of a study of electrostatics. Not 
ong ago FitzGerald used chaffingly to speak of electrostatics as one 
of the most beautiful and useless adaptations of Nature,” and it was 
becoming the custom with teachers who felt that they must attend 
exclusively to the practically useful, and not waste their students’ 
time on decoration and superfluities, almost to ignore or, at any rate, 
to scamper through the domain of electrostatics, and to begin the 
study of electricity with the phenoinena of current, and especially 
of the connection between electricity and magnetism. 

And certainly from the severely practical point of view, as well as 
from many other aspects, this part of electrical science remains the 
most important; but to him who would not only design dynamos 
and large-scale machinery, to him who, in addition to the training 
ard aptitude of the engineer, possesses something of the interests, the 
instinct and the insight of а man of science, to such a one the nature 
and properties of an electric charge at rest and in motion constitute a 
fascinating study; for there lies the key to the inner meaning of all 
the occurrences with which his active life is so intimately concerned 
—there lies the proximate solution of problems which have excited 
the attention iid taxed the ingenuity of оор and physicists 
and chemists since men began to escape from the struggle for bare 
existence—that most immediately practical of all occupations—and 
felt free to devote themselves, some to art, some to literature, some to 
the accumulation of superfluous wealth, and some to the gratuitous 
pursuit of speculation and pure theory. 

Your president, Mr. Swinburne, realising that a society like this 
was sure to contain men eager to pursue their subject into some of 
the intricacies far removed from their immediately practical occupa- 
tions, wrote and pressed me to come up and give an explanatory 
sketch of what had been done of late in the world of pure science 
towards the elucidation of the most familiar electrical processes ; 
and with but little hesitation I consented, feeling sure that what the 
president urged would not be исе! by the Institution at large as 
out of place or unsuitable, though of my own motion I should never 
have thought of offering any such Paper. 


PART I. 


First, I must lay а basis of pure theory ; we must consider the 
properties of the ancient and long-known phenomenon called an 
electrified body. Two substances placed in contact and separated 
are in general united more or less permanently by lines of force, the 
region between them being in a state of tension along the lines and 
of pressure at right angles. These lines have direction : they begin 
at one body aud end at another; they map out a field of electroetatic 
force, and their terminations on one or other of the bodies constitute 
what we call an electric charge. Electric charges are of two kinds, 
one corresponding to the beginning of the lines, the other to their 
ends. To one class of bodies called insulators the lines appear rigidly 
attached, whereas in another class they slip easily along and are trans- 
ferred from one such conducting body to another in contact with it 
with great ease. 

The tension in the lines tends to bring the ends together as near 
аз ible, giving rise to what is observed as electrical attractions 
and repulsions. In empty space it is probable that the only way of 
destroying such a field of force is to allow the two bodies to approach 
each other, and thus shorten up the lines to nothing, though even 
so it is not probable that the charges are destroyed, but only approach 
so close that they have no external effect at any moderate distance. 

When matter is present, however, it may be able to assist this collapse 
of the lines in various ways, giving rise to the various phenomena of 
conduction and of disruptive discharge. If one of the two oppositely 
cha bodies is sent away to a considerable distance, while the other 
is isolated and regarded alone, the lines of this latter start out in all 
directions in nearly straight lines, giving rise to the simple notion of 
a single charged body—a thing which is no more really possible than 
is a single magnetic pole. The other ends of the lines must be some- 
where, though they may be so far away as to be spoken of as for all 
practical p ев at infinity. 

Now, consider how far this field of force belongs to the body and 
how far it belongs to space—that is, to the ether surrounding the 
body. The body is the nucleus whence the lines radiate, but the 
lines themselves, the state of tension and other propere which the 
represent and map out, do not belong to the body at all; at eac 
point of space there is an electric potential, and this potential 
represents something occurring in the ether and in the ether alone. 


A CHARGED SPHERE. 


Picture in the mind’s eye such a charged body, say a charged 
sphere, and let it change its position ; how are we to regard the effect 
of the displacement on its field of force? Nothing in physics is more 
certain than this—that when a bcdy moves the ether in its neigh- 
bourhood does not move. The ether, in fact, is stationary ; it is 
susceptible to strain, but not to motion ; it is the receptacle-of poten- 
tial, not of locomotive kinetic energy. The effect of the motion of 
the body, then, is to relieve the strain of the ether at one place and 
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to generate it at another ; the state of strain travels with the body, 
but through the ether. 

Regarding the matter from the point of view of the ether, we might 
say that the field of force is constantly being destroyed and regene- 
rated as the body moves. Regarding it from the point of view of the 
moving body, we should say that it carries its field with it. The 
question now arises—and it 1s far from being an easy question—what 
sort of occurrences go on in the ether when this decay and regenera- 
tion of an electrostatic field is occurring, or when a field of force 
is moving through it? Can it adapt iteelf instantly to the new 
conditions, or does it require time? This matter has been studied 
closely and exhaustively by Mr. Oliver Heaviside. 


Fix the eye upon a point a mile distant from the body ; does the 
information about the motion of the body reach that point instan- 
taneously, so that all the lines of force move like abeolutely rigid 
spokes, every part simultaneously ; and, if so, how is the communica- 
tion carried on so that the distant parts of the medium can be thus 
instantaneously affected, or does the disturbance only arrive at the 
distant point after the lapse of a small but appreciable time ; in 
other words, has there to be an adjustment to the new conditions— 
an adjustment which reaches the nearest parts first and the further 
is later ; and, if so, what additional phenomena can be observed 

uring the unsettled period ї 

The answer is that during the motion of the Buen in body, and 
even after the cessation of its motion, until the disturbance has had 
time to die away and everything to settle down into static condition 
again, the phenomena of magnetism make their сре - 
set of lines of force quite different from the electrostati 
(although they, too, exhibit a tension along them and a pressure at 
right angles) come into temporary being. These do not originate at 
one place and terminate at another ; they are always and necessarily 
closed curves or rings, and in the present simple case they are circles 
all centred upon the path of motion of the charged body. At any 
point of space there are now three directions to consider : (1) there 
is the original direction of the electrostatic field —the original electric 
line of force; (2) there is the direction of the motion—that is, a 
direction parallel to the movement of the charged sphere ; and (3) 
there is the direction at right angles to these two, this last being the 
direction of the magnetic lines of force—the direction of the magnetic 
field. I spoke of the magnetic field as temporary, but that is on the 
assumption that the charged body is merely dieplaced, moved from 
one poeition to another ; if it is not stopped, but keeps on moving, 
then the magnetic lines continue as long as the motion lasts. 


Its strength at any point r, 0, is H= sin Ө, 


a new 
lines 


If we are asked whether such a magnetic field is weak or not, I 
have to reply that that depends entirely on how strong the charge is 
and how quickly it is moving. There ів, in my opinion, no other 
kind of magnetic field possible, and so, if ever we come across a 
magnetic field which we feel entitled to consider “strong,” we must 
conclude that it is associated with the motion of a very considerable 
charge at a velocity we may properly style great. But certainly it is 
true that for any ordinary charged sphere moving at any ordinary 
pace—even supposing that it is а cannon-ball shot from the mouth 
of а gun—the concentric circular magnetic field surrounding its 
trajectory is decidedly feeble. Feeble or not, it is there, and to its 
existence we must trace all the etic phenomena of the electric 
current. For just as there is no electrostatic field save that extending 
from one charged body to another, so there is no electric current 
except the motion of such a charged body, and no magnetic field 
except that which surrounds the path of this motion. 

The locomotion of an electric charge is au electric current, aud 
the magnetic phenomena surrounding that current are believed to be 
the only magnetic phenomena in existence. If any other variety is 
possible, the burden of proof rests on those who make the positive 
assertion, One more statement :— While the charge is stationary 
everything is steady, and we have an electric field only. 

While the charge is moving at constant speed the current is steady, 
and we have a steady magnetic field superposed upon a steadily moving 
electric field, and a certain conveyance of energy in the direction of the 
motion. But what about the intermediate stages, the stages of 
starting and stopping ; what is the condition of things after the charge 
has begun to move but before it has attained a constant speed, and 
sgain when the brake is applied and the speed is decreasing, or when 
the direction of motion is changing ? What phenomena are observable 
during the epoch of acceleration or retardation of speed or curvative 
of path? Something more than simple electrostatics and simple 
magnetiem is then observed. 

We get the phenomenon of induction—the generation of an induced 
E.M.F. of value at any point equal to the rate of change of the lines 
of magnetic force there, There being no conductor, this E.M.F. 
will propel no current, but it will represent an electric force which 
was Dot there before, and in à new direction, perpendicular to the 
direction in which the growing magnetic lines are moving, which is 
outwards from the charge. Consequently, the new or induced E. M.F. 
points in the direction of motion, though in the sense opposed to it; 


and the effect of its superposition upon the magnetic field is to cause a 


bu 


certain mall transmission of energy in a radial direction out and 
away from the accelerated charge. Some energy, therefore, flashes 
away with the speed cf light, though in ordinary cages an exceed- 
ingly small amount. 

t is from an electric charge during its epochs of acceleration or 
retardation that we get the phenomenon called radiation ; it is this 
and this alone which excites ethereal waves and gives us the different 
varieties of light. Puei? 

The energy radiated per second is ^" e 
of light and ù is the acceleration of the charge е. 

Thus, or rather by means of a very extensive development of 
these fundamental ideas, are all the phenomena of electricity and 
optics summarised, and, so to speak, accounted for. 


‚ Where v is the speed 


ELECTRIC INERTIA. 

Whatever a charge may be, and whatever the hydrodynamic con- 
stitution of the ether, it must be able to maintain electric lines and 
msguetic lines, and to transmit energy wherever both seta of lines 
cross at right angles. An accelerated charge is equivalent to a 
changing current, for dC|dt may be written d?Q/di*. Whenever a 
current changes we have an E. M. F. of self-induction eet up equal 
toL Е : 

Considered from the point of view of а current ccnstituted by a 
moving charge, this corresponds to a mass acceleration. And the 
electrical acceleration is орвовес by the E.M.F., just as the accele- 
ration of matter is opposed by its mechanical inertia. The coefficient 
of the electric acceleration represents, therefore, an inertia term, and 
is properly called electric inertia. 

y Lenz's law the effect of induction is always to oppose the cause 
which produced it. In the present case the cause is the acceleration 
or retardation of the moving charge, and so in each case this is opposed 
by the reaction of the magnetic lines generated by it, Motion is 
opposed while it is increasing in speed, and it is sasieted while 
it is decreasing in speed—an effect precisely analogous to ordi- 
nary mechanical inertia—and therefore force is necessary, and work 
must be done either to start or to stop the motion of a charged 
body. An extra force, that is, by reason of its charge. Whatever 
the inertia the body may have, considered as a piece of matter, it has 
a trifle more by reason of its being charged. The value of this imita- 
tion or electrical inertia for the case of acharged sphere of radius ais 


us . (See appendix.) 
Since this is very i рош I repeat: Just ав a changing mag- 
netic field affects an electrostatic charge—that is to say, generates 


а feeble field of electric force, into the intensity of which the velocity 
of light enters squared in the denominator—so it is with a changing 
electric field, it generates a magnetic field proportional to its 
velocity of change ; and if it is being accelerated, the magnetic field 
itself varies, and in that case generates ап E M.F. which reacts upon 
the accelerated moving charge, and always in such а way as to oppose 
its motion—by what is called Lenz's law, or simply by the law of con- 
servation of energy; for if it assisted the motion, the action and 
reaction would go on intensifying themselves until any amount of 
violence was reached. 

The magnetic lines generated by a rising current—that is, by & 
positively accelerated charged body— react back upon the motion 
which produced them in such a way as to o poe it. To oppose it 
actually or elastically, not passively or sluggishly as by friction. The 
reaction ceases the instant the motion becomes steady ; it is not 
analogous to friction, therefore, but to inertia; it is the coefficient of 
an acceleration term. 

The magnetic lines generated by a falling current—that is, by а 
negatively accelerated or retarded charged body — react oppositely and 
tend to continue the motion ; thus here also we have а term corre- 
sponding to inertia. And the charged body may be eaid to have 
momentum by reason of its charge while it is moving. The value of 
the momentum is proportional to the velocity so long as the velocity 
is not excessively great, and accordingly the inertia term is constant, 
and independent of speed under the same restriction. It may, there- 
fore, be considered to be in existence even when the charge 18 
stationary, and thus it simulates exactly the familiar mechanical 
inertia of а lump of ordinary matter. ТЕТ 

In ап р will be given the simplest form of the quantitative 
relations here indicated, and the inertia due to ap. electric charge 
will be calculated. It is to be understood that whatever inertia 8 | 
material sphere may considered as matter, it will possess 
more when it is charged with electricity, and this no matter whether 
the charge be positive or negative. The amount of extra or elec- 
trical inertia is proportional to the electrostatic energy of the charge— 
that is to say, it is proportional to the charge and its potential con- 
jointly. Call the charge в, and the radius of the sphere a, the 
potential will be ¢/ea and the appropriate inertia is m= 2.6 . era, 
where v is the velocity of light. 


Another way of putting it is to say that if a masa of this amount 
were moving with the speed of light, its kinetic energy would be 


. ec ü Í т ч ТЕ ШИ 


THE BAS RICIAN, DECEMBER 12, 1902. 315 


half as great again әв the potential energy ot the decttic charge when 
standing still, for me! = зе ‚ бш : QV =potential energy. 
ка 


Мот ару 5 quantity of matter, even a milligramme, 
moving with the speed of light, has a prodigious amount of energy— 
namely, for the mass of 1 milligramme, 15 million foot-tona, Or, as 
Sir William Crookes bas expreseed it, a gramme of 15 grains of matter 
moving with the speed of light would have energy enough to lift the 
British Navy to the tcp сї Ben Nevis. Consequently, the inertia of 
avy ordinary quantity of electric charge muat be exceedingly minute. 
Notwithstanding thie, it is quite doubtful whether or not there 
really exists ару other kind cf inertia. The question whether there 
dees or not is at present, strictly speaking, en open one; though to 
my mind it is practically closed. 

The cnly way of conferring upon a given electric charge any 
appreciable moss is to meke its potential exceedingly high—that ie, to 
concentrate it on a very small sphere. A coulomb at the potential 
of a volt has an electrostatic energy of balf a joule, that is, 4 x 107 erge. 
The mass equivalent to this would be 


2 107 2 А —M 
3 9516097 10-13 grammes = 1075 milligrammes. 
Raise the potential to 1,000,000 volts, and the mass equivalent to a 
coulomb at that potential would be ,3, milligrsmme : still barely 
ii dae therefore. 

he charge on an atom as observed in electrolysis is known to 
be 10-10 electrostatic units. If this were distributed uniformly on 
а sphere the nominal size of an atom— viz , спе 10—% cm. in radius, 
ita potential would be 1700 electrostatic unit, or about 3 volta 

e energy of such a charge would be 10-!? ergs, and the inertia 
of а body which would possees this energy if moving at the speed 
of light would be 10-55 grammes, But this is incomperably 
smaller than the mass of a hydrogen atom, which is approximately 
10-55 grammes. Consequently, the ionic charge distributed uniformly 
over an atom would add no appreciable fraction to its apparent mass, 
If, however, the atomic charge were concentrated into a spkere 
of dimension 10—12 cm., its potential would be 1,C00 electrostatic units 
or 300,000 volts, its energy would be 10-7 егде, and its inertia 
18-8 gramm: s, or about уус of the mses of a hydrogen atom. 

All this is a preliminary statement of undeniable fact—that is to 
eay, of fact which follows from the received and established theory 
of electricity, whether such tbings as electrons had ever been found 
to exist or not All that we have stated is true of an ordinary 
charge on any ordinary sphere which can be made to move by 
mechanical force applied to it. It gives us the phenomena of elec- 
trostaties when at rest, of magnetif m when in motion, of radiation 
when started and stopped, and it incidentally, by reason of the 
krown Jaws of electromagnetic induction, exhibits a kind of imita- 
tion inertis, and in that way stimulates the possersion of the most 
fundamental property of matter. 

I will add a few more closely connected astertions. Apply a 
tufüciently violent E M.F. to a charged sphere, and the charge 
may be wrenched off it. Insert an obetacle in the path of a 
violently moving charged sphere ғо as to stop it mechanically with 
sufficient suddenness, and again it is possible for the charge, or some- 
thing hke it, to be jerked off it and passed on. But to do this the 
speed of the sphere, as well as the suddenness of stoppage, must be 
excessive. Usually the charge is merely thrown into en oscillation 
when the sphere is suddenly stopped, and emits a solitary wave or 
spherical ehell of thickness aial to the diameter of the sphere : or 
greater than that diameter by the amount the sphere has moved 
during its retardation. When the scceleration is moderate, however, 
the radiation is less energetic and also lees intense: lees energetic 
because its power depends on the square of the acceleration, less 
intent e because it is spread over a thicker ethereal shell Röntgen 
rays are perceptible only when the epeed was great and the stoppage 
so sudden that the wave cr pulse thell ie strong and thin. 

The doctrine of the behaviour of a charged sphere in motion and 
the calculation of the value of the quasi inertia of an electric charge 
was begun by Prof. J. J. Thomson in an epoch ma TE Paper pub- 
lished in the Philosophical Magazins for April, 1881—0ne of the 
most remarkable physical memoirs of our time. The stimulus to 
this investigation was supplied by thore brilliant experiments of 
Crookes, published in the Philosophical Transactions for 1879, which 
were preceded by observations of Plucker and Hittorf, and followed 
by other observationes by Goldstein and Puluj and others in 1880 
. In 1691 Sir William Crookes was your president, and in his 
Inaugural address expounded further some of theee brilliant experi- 
mental investigations to which Schueter and many others had con- 
tributed. It is not too much to say that up to the time of Crookes 
the phenomena of the vacuum tube were shouded in darkness, not- 
withstanding much laborious and painstaking work done both in this 
country and on the Continent in connection with them, but that 
since the researches of Crookes in the seventies the theoretical 
luminosity of the vacuum tube has steadily increased, until now, as 
Maxwell predicted, it is shedding light upon the whole domain of 
electrical science, and even npon the constitution of matter iteelf. 


(To be continued.) 


SOME LIMITS IN HEAYY ELECTRICAL 
ENGINEERING.* 


BY JAMES SWINBURNE. 
(Continued from page 276.) 


STEAM ENGINES. 

The primary question in all heat motors is: What temperature 
range is available? In the case of a steam engine there is 
enormous waste of mutivityt —to use a variation of Lord 
Kelvin's convenient term—in boiler flues. We burn carbon and 
hydrogen, capable even with air of giving а temperature of some 
1,500°C., and the heat is degraded down to some 200°C.—that is to 
say, inetead of getting the heat with a mutivity of about 0 825, we 
degrade it down to, say, 0:35, a clear loss of 0°45 out of 0:8, or 56 per 
cent. This degradation is apart from the efficiency ; the efficiency is 
concerned with the loss of heat up the chimney. The higher limit 
in large modern reciprocating engines may be taken roughly at 600°A. 
(327°C. or 620°F.). Above this there is difficulty in lubrication, and 
to some extent weakening of the material The pressure corre- 
sponding to this temperature for saturated steam is out of the ques- 
tion, and the pressure may be taken at, say, 12:5 magadynes per 
square centimetre or 12} atmosphere, T or 200lb. per square inch, 
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and steam leaving the boiler superheated to 600°А. does not get at 
the cylinder lubrication at that temperature. Our limits in the steam 
WA EUN are thus pretty clearly defined. The pressure is the essen- 
tial factor. Superheating is not much good in the way of getting 
higher mutivity in the boiler, nor is it very important in getting much 
more energy into ihe steam. "This is shown diagrammatically in 
Fig.l. Тһе vertical ordinates are absolute temperature, but in Centi- 
сие degrees, and the horizontal distance represents the quantity 
actor corresponding with temperature, во that the area is the energy 
of a gramme of steam. That is to say, the energy in the gramme of 
steam at any point in the cycle is the part of the whole area inclu ed 
in a horizontal line from that point to the left, and a vertical line to 
the zero line at the bottom of the diagram. "The figure ABCDE is 
thus the energy taken by the steam, of which ABCFG is used and 
the reet wasted. The mutivity scale for a lower temperature of 338°A. 
shows the small valueof the energytaken in. Thiscurve is for tempera- 
ture 473°A. and 338°A., 200°C, and 68°C., and the exhaust is opened 
at 382°A., causing the wedge-shaped loss on the lower right-hand 
corner. The ср is taken as adiabatic without cylinder cool- 
ing. To the right is shown, dotted to the same scale, the ordinary 
temperature entropy diagram.§ Ц 

The mutivity scale shows that guperheating up to Н on the energy 
or I on the entropy curve gives;little advantage from the mutivity 
point of view, while the extra energy CHJD is small. Superheated 
steam thus carries but little extra energy, and carries that little with- 
out much extra mutivity. But superheating steam is very important 
for ordinary engines, ав it reduces the expansion condensation and, 
what is much more important, the cylinder condensation. It has 


* Presidential address to the Institution of Electrical Engineers. 
Delivered last night. 

+ See Note A, “ Mutivity," p. 316. 

‚ See Note В, “Common Sense and Scientific Units," p. 516. 

8 See Note C, “Entropy,” p. 516. 
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been proposed to reduce cylinder condensation by coeting the piston 
and cylinder cover. Perhaps enamelling them would help. The 
walls, even in a short fat cylinder, give most trouble. Hadfield 
has proposed alloying the surface. The alloy would have to be 
mechanically suitable, and ought to have low specific heat and low 
conductivity. Jacketing is also used to reduce condensation. As 
long as the cylinder is hotter than the steam there can be little com- 
munication of heat ; the trouble ie, that if the surface is wet evapora- 
tion cools the metal. The jacket should, therefore, keep up such a 
flow of heat through the cylinder walls that there is no deposit from 
expansion condensation, so that the walls never get wet. Pouring heat 
through a cylinder wall into colder steam is itself an uneconomical 
process, mesning increase of entropy. Superheating proves to be 
the easiest and most economical way cf dealing with a source of 
waste that is inherent in a reciprocating engine. But the weight of 
steam should not alone be used in comparing the performance of an 
engine with superheated steam with another. Throughout the 
pressures in common use а kilogram of saturated steam takes sensibly 
the same heat to evaporate it, and there is such a great fall of.mutivity 
in the flues that a boiler can evaporate at one temperature nearly as 
economically as at another, so the weight of steam used is a measure 
of the badness of the engine. But superheated steam takes more 
heat to produce it, so that a boiler with a given coal consumption and 
chimney temperature gives less. 


Our upper limit in the engine is thus somewhere about 471°A. for 
saturated steam with a mutivity of, say, 0:285, with a little addition 
up to 600°A., with an average mutivity of, say, 0°37. Ап extra 
temperature or superheat,” as it is somewhat barbarously called, of 
127deg. thus would give very little advantage if it were not for the 
inherent badnees of the engine. I am here dealing with largehigh-class 
engines, Superheating is of very much greater advantage with the 
ordinary small and middle-sized engine in common use. The lower 
limit is, however, of great importance. If we could work down to 
the temperature of the air we would gain greatly. We cannot do eo 
because the engine would have to be enormous. The бу curve is 
shown at M to a small scale It shows the volume becoming 
unmanageable. A great deal of condenser water would also be needed. 
A two-fluid engine is theoretically possible. We want a second fluid 
which gives a higher pressure at, say, the temperature of a condeneer, 
or better at the temperature at which it is inconvenient to expand 
steam any further. I have taken sulphur dioxide as an example, 
because most of the data are available, and because it is being tried 
in Germany, though I have not seen any accounts of resulta. Ifa 
7 temperature than the one I have taken were used, the lower 
right-hand corner of the steam diagram would be saved. The lower 
closed area APQR is the energy curve of the corresponding weight of 
SO, I have only considered the internal energy, or U, of the fluids 
for simplicity. It is accurate enough for the purpose of explanation. 
The curves are not minutely accurate either. The additional area 
АРОК is thus, theoretically, clear saving due to the use of SO,. 
which enables a second engine of reasonable size, as it were, to con- 
tinue the useful expansion down to a temperature little above that of 
the air. The 0v curve N, which takes the place of the continuation 
of M, ehows graphically the convenience of going to a second working 
fluid. How far such saving will pay will be proved to us in 
Germany. There appears to be room for economy. 


The turbine is under the same limit as regards pressure ; in fact, 
high ргеғвигев are, perhape, even more difficult to use, and super- 
heating does not, as a 7 ошаш, seriously increase the mutivity 
of the heat taken in by the boiler. The turbine is almost perfect 
thermodynamically. There is practically no variation of temperature 
of any part of it, so there is no growth of entropy by conduction. 
Wire-drawiog produces kinetic energy which is wholly convertible 
into work. There must be increase of entropy, however, through 
eddies and steam friction. In fact, one aim in design is to avoid the 
turbine being a large “porous plug." "There is no admission con- 
densation, and the increase of entropy of the steam passing through 
should prevent any expansion condensation. If superheating is 
necessary to prevent expansion condensation, it is the highest com- 

liment to the designer, for it shows the wire drawing due to 
irreversible expansion and that due to the leakage, and the axial 
conduction of heat taken together are not enough to prevent expan- 
sion condensation, and the accompanying friction and entropy 
5 near the exhaust end. Comparatively little superheating 

ecreases not only the water but the heat consumption of а Paraons 
turbine. 

One of the chief disadvantages of steam engines for stations with 
small load.factors, is the difficulty of storing energy so as to get 
uniform boiler load. Batteries ate no longer used d thie, and the 
difficulty reduces the value of steam in comparison with the gas 
engine. Mr. Druitt Halpin has proposed and used “Thermal 
Storage.” Logged vessels are filled with water raised to the tem- 

rature ot the working steam. This arrangement, however, is not 
lsothermic—that is to say, to get out the energy the temperature 
must fall. What is wanted is a reservoir containing something 
which undergoes a physical or chemical isothermal change. For 
instance, a substance that fyces at the right temperature and has a 


high latent. heat of fusion, or a substance which, like sulphur, changes 
allotropically with considerable change of internal energy at a suit- 
able temperature. Unfortunately, there is no substance within the 
range of practical engineering. Moreover, the storage is on the wrong 
eide of the engine. То store heat with a mutivity of only some 0:35 
is not so promising as to store some higher form of energy. Thé 
secondary battery thus begins with an apparent advantage. The diffi- 
culty of storage is another drawback to the ateam engine, and gives 
the gas engine a farther advantage. 

Before leaving the steam engine it may be in place if I bring before 
the Institation a recommendation of the Institution of Civil Engi- 
neers that in future the British thermal unit be written B.Th.U. 
instead of B.T.U., as B.T.U. is used for * Board of Trade unit." 


Note A.—MvriviTY. 

The term motivity was introduced by Kelvin (PAZ. Mag., 1879, Math. 
and Phys. Papera, I.), but із not used much now. The expression “ avail. 
able energy " is well known and clear, though through an obvious slip in 
the first edition of Maxwell's * Heat ” it was called, but not confused with, 
“entropy.” The term motivity suggests, according to the modern fashion 
in nomenclature, a specific quantity, but I have no right to use it in а new 
sense. I therefore suggést “ mutivity,” which is a contraction for muta- 
tivity," to denote the changeability or convertibility of the heat into other 
forms of . Themutivity is thus a number equal to (0, — 00)/ 1, which 
is less than unity, so that the mutivity is the available energy per joule. 
The energy integral of the mutivity is thus the available energy. The 
curves Fig. 5 give roughly the mutivity corresponding to various tempera- 
tures. Thus, if one wants to find the value of some heat at, вау, 600deg. 
absolute with a lower limit of 200, the line starting from 200 is followed 
till it cuts the horizontal 600deg. line. The other ordinate gives the 
mutivity 0°66. 

Note В,—Соммон Sense SCIENTIFIC UNITS. 

To talk of boiler pressures in magadynes per square centimetre may 
seem strange. We, the electrical engineers, have an almost perfect scien- 
tific system of unita so that the quantities hang together in a sensible way. 
No one who once understands the C.G.S. system ever wants to work any 
other. If a man never wants to apply thermodynamics to anything but 
British steam engines, and never wants any foreigner to read his work, and 
never wants to know what is done outside this small island, the English 
system may suit him if his time is of so little value that he does not mind 
a tangle of useless coefficients. If, however, anyone wants to do quantita- 
tive work—and all such work should be quantitative—the ordinary units 
and tables in thermodynamics are terrible. In England we measure heat 
in thermal units with no name, and energy in foot-pounds, and power in 
horse-power. Our thermometer is graduated without any apparent rels- 
tiontoanything. It has been said that its zero is the temperature of ice-cream 
and its 100 that of the fevered patient who consumed it. Mr. Ram has pointed 
out that each degree really corresponds to the expansion of mercury by 
а ten-thoueandth part. Our pressures are in pounds per square inch lees 
the magic number 14:6967, but we take condenser pressures as the differ- 
ence between the number of inches of mercury read and 29°92. These 
measurements involve a huge amount of unnecessary arithmetic every time 
they are used. This means waste of time and chance of inaccuracy. The 
French are by no means beyond reproach. Their pressures are either 
in atmospheres, atmospheres leas one, or in millimetres of mercury. The 
Centigrade scale is just as absurd as the Fahrenheit. Even with 273 added, 
it has no numerical relation with anything. Some day we will, perhaps, 
have an absolute scale. But practically all thermodynamical workers fail 
to realise that heat їз really energy, and have а special unit of heat 
depending on the specific heat of water, which has nothing to do with any- 
thing else. We, as the most scientific of the engineers, ought to use our 
own scientific and rational unite, so that the horse-power, foot-pound, 
pound per square inch, poundal, calorie, British thermal unit, inch of 
vacuum, and all the thousand and one silly weights and measures may be 
helped into the limbo of disuse. 


Note C.—ENTROPY. 

There is an unfortunate misconception as to the nature of the function 
entropy in most treatises on the steam and gas engine, and in the use of 
6p diagram. Clausius defined entropy so that 
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The whole idea of entropy is that in every 


otherwise the change cannot occur. In 
case of reversibility— 
dH 
(/-, 


where the brackets mean that the integration is round а closed cycle and 
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чое in nature it must increase 
the hypothetical but impossible 


The study of reversible changes occupies most of the space in books on 
thermo-dynamics, just as the study of frictionless mechanisms throws light 
on engineering problems; but, though it is numerically correct in the 
limiting and purely hypothetical саве of reversibility, the equation 
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as а definition of entropy is fundamentally wrong. It givesa wholly wrong 
notion of entropy. The temperature entropy diagram was, I believe, first 
brought forward by Gibbs (7rans. Connecticut Acad. IL, 1875, p. 309). 
This Paper is difficult to get in English, but а translation is accessible in 
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„ Thermodynamische Studien," Gibbe, pub. Engelmann. Here the author 
is definitely dealing mainly with hypothetical reversible processes and the 
properties of fluids, and such things as perfect gases, 8nd anyone reading 
the Paper alone would get a wrong idea of entropy; but it was rather 
meant to clear the ideas of students, and did not affect engineers. We 
really owe the practical use of the entropy diagram, and the insight we 
bave gained through it, in spite of tbe confusion as to entropy, to 
Macfarlane Gray. In his Papers, “The Ether-pressure Theory of 
Thermodynamics,” and “Rationalisation of Regnault’s Experiments” 
(Proc. Inst. Mech. Eng. 1889, p. 379), the definition of entropy is as 
faulty ав Gibbe’, but he, again, is discussing the properties of steam and 
dealing with reversible proceeses, во again there is no numerical error. In 
discussing the 0$ diagram of an engine, however, it is usual to define the 
entropy by the equation d$ = dH/0, which is wrong, and to lay down tbat 
the area of the 0ф is equal to that of the pr diagram (divided by the 
mechanical equivalent of beat). This incorrect definition has, no doubt, 
given rise to the notion that entropy is the factor of heat corresponding 
to temperature. I think Zeuner first called entropy heat weight, a con- 
fusion of thought which is constantly cropping up. The whole object of 
engine analysis is to trace irreversible changes. If the diagrams were of 
the same ares, after multiplying by the wholly unneceesary coefficient, the 
engine would be reversible and perfect, and there would be no use in 
investigating it. The badness of an engine in its way of using its working 
fluid should come out in terms of the excess of the 0¢ over the pr diagram. 
In thermo-dynamics there is a constant tendency to confusion between the 
working subetance and the reservoire. Entropy is a function that essen- 
tially concerns the reservoirs. Thus a perfect engine would allow no 
increase of entropy. If an engine and a boiler were perfect, the entropy 
taken in by the water from the hot gases would be equal to that given to the 
condenser water. There are various increases of entropy in practice. The 
most important are increases of entropy due to adding feed-water below 
the boiler temperature, wire drawing steam, heating the air by convection 
and radiation of steam pipes and engine, conduction between cylinder 
walls and steam, conduction through cylinder walls from jacket, sudden 
expansion intocondenser, and mechanical friction tbroughout the mechanism. 
The importance of each growth of entropy depends on the temperature. 
The temperature integral of the irreversible increase of entropy would be 
an area on a real % diagram. The total area of the Өф diagram would 
then exceed that of the work of the engine (or of the pr diagram if the 
mechanical friction is excluded) by this area, which would represent the 
badness of the engine. To give & clear ides of the value of this loes 
the motivity should come in as a coefficient right through. This is done 
graphically by cutting off the bottom of the ares. We should, therefore, 
localise ali increases of entropy in an engine, and then try to prevent them. 

It may be urged that the definition of entropy with which I find fault is 
given not only in engineering text-books, but that it occurs in nine out of 
10 treatises on mathematical physics. That is во; most writers define 
entropy incorrectly. As the mathematical treatment of reversible pro- 
cesses naturally occupies most of their attention, an incorrect definition 
gives =o quantitative error until irreversible processes are considered. The 
mathematical physicist then generally, perhaps consciously, rises to accu- 
racy, but sometimes he does not. Adiabatic and isentropic are thus also 
defined as synonymous. The isentropic or curve of constant entropy does 
not coincide with the adiabatic or curve of no passage of heat except in 
hypothetical reversible changes. On a pr diagram the isentropic curve 
may be anywhere between t, the adiabatic and the isothermal coinciding 
with either in a limiting case. Unfortunately aleo, entropy fell among 
pedagogues. The pedagogue takes d as a leading illustration of an exact 
differential. It is extraordinary that out of the whole domain of physics 
he should select the one differential whose conspicuous characteristic is 
that in nature it never is exact. Perhaps he has a fellow feeling forit. It 
is sometimes stated that if the quantity із a single valued function of the 
co-ordinates, its differential is exact, and that is what exactness means, 
which ia aleo inaccurate. This not only shows that it is infinitely easier to 
work with mathematical symbols than to get a clear grasp of their physical 
meaning, but it emphasises the extreme difficulty and slipperiness of 
thermodynamical work in particular. 


THE Gas ENGINE. 


There is no other comprehensive name that covers the type of 
пе worked by gas and oil. The combustion need not be internal, 
and perhape will not be internal in the future, but in a sense all are 
worked by gases, 

The simplest ideal form is a machine that pumps a small volume 
of air under а high pressure into a furnace, and draws out a large 
volume of at the same pressure and a very high temperature. 
The engine should then expand this gas down to the temperature of 
the air. The limits of the gas engine are essentially constructive, 
and the difliculties in the way of large gas engines are enormous. 
Theoretically, the gas engine has a very great advantage. The possible 
range of temperature is so high that the mutivity approaches unity. 
In addition to thie, the combustion, whether inside the engine or not, 
is very efficient. But a reciprocating engine cannot work at the tem- 
perature of burning carbon or hydro-carbons, so that furnace gas at, 
вау, 2,000°A. cannot be led along pipes and used in a reciprocatin 
engine. If the mutivity is sacrificed and the furnace gases diluted 
with cold air from the pump, this plan is inferior. The high tem- 
perature can be used by burning inside a cylinder or explosion 
chamber cooled by water. The hot gas is then surrounded by a cool 
layer, but moet of it is at a very high temperature. Then we come 
on two difficulties. First, if the gases are exploded there is great 
strain on all the working parts. Next, there is difficulty about the 
expansion. It would be good to make the engine compound, but 


then the valves give trouble. The valve has to deal with a rush of 
gas, which in a compound engine would be little below the explosion 
temperature. Even with great expansion in a single cylinder there 
is much difficulty about the exhaust valve. Piston valves are alone 
used for steam at high temperatures, but for much higher tempera- 
tures, such as the exhaust of a gas engine, a muehroom valve is 
generally employed. Opening a mushroom valve against the gas in 
a large engine means a matter of tons. There would clearly be diffi- 
culty in leading hot gases about through complicated valve passages 
to intermediate and low-preesure cylinders. · All the tame, when gas 
engines have the field to themselves and compete closely, the com- 
pound gas engine must come in. At present we waste a great deal 
of energy in the exhaust, and we have to make the cylinder large 
enough for the expansion and strong enough for the explosion. Then, 
as the exhaust is chemically different from the original mixture, we 
must either halve the power by using the Otto or Rochas cycle, or we 
must adopt some other method of scavenging, or use an auxiliary com- 
pression pump. It is thus clear that, though we begin with gas at going 
on for 2,000°A. with a mutivity at a lower temperature of the air 0:86, 
we have to exhaust at such a high temperature that the mutivity is, 
вау, O 4, or a little better than in the steam engine, If a certain range 
of temperature is available, it is better to have it at a low temperature, 
во that the mutivity is greater. Raising both temperatures is like 
hoisting a reefed sail higher without unreefing it. Except in a heavy 
sea, the lower part of the sail is most efficient. We have thus in the 
gas engine a machine which from a thermodynamical point of view 
ought to be exceedingly good; bat the difficulties in building 
especially very large engines to utilise the high possible mutivity, and 
saving by having the heat produced were used, reduce the efficiency 
of the gas engine enormously. In spite of that, the large pe engine 
eeems likely to oust the steam engine for large powers during the 
next few years. The best way to get a high efficiency out of a gas 
engine would probably be to make it compound, exhausting at a 
temperature suitable for raising steam. The steam engine would 
then exhaust at a temperature suitable for raising SO, vapour. But 
the chances are that Dowson, Mond, or other producer gas will be 
available at such low prices that the extra steam and dioxide engines 
would not pay for attendance, interest and depreciation. With 
very cheap gas the first шш is to make big engines, the next to 

e them so that they never break down, and the last thing, to make 
them efficient. The gas engine may be, comparatively speaking, in 
the state Watt left the steam engine, but it will doubtless make very 
rapid advances, as it is in the hands of very competent and highly- 
educated engineers. 

I have said nothing about the oil engine, of which the Diesel may 
be taken as the most prominent example. I have never seen or 
tested a Diesel, but see no reason why it should not be as claimed. 
There seems to be great Коше against it, because it is novel. 
When people, especially English people, strongly condemn a new 
thing without giving specific reasons, it is eafe to conclude that it is 
very good. 

(To be continued.) 


SIR WILLIAM H. PREECE’S PRESIDENTIAL 
ADDRESS TO THE SOCIETY OF ARTS.“ 


(Concluded from page 236.) 


TELEGRAPHS. 

(a) Submarine Cables.—Fig. 4 is a diagram of the business of the 
Electric and International Telegraph Co. from the year 1857 to its 
transference to the Government. It shows steady progress and finan- 
cial prosperity following the logarithmic curve. The Government 
made a good bargain in its purchase ; it is the fashion to depreciate 
this purchase. Indeed, it is the inalienable right of virtually half the 
British race to decry the action of the other half. Facts have no 
effect on party bias. The £5,715,000 paid for the telegraphs are now 
worth £30,000,000, and no one believes it ! | 

Fig. 5 shows the growth of this General Post Office business, It 
also obeys the logarithmic law. There is no capital. Everything is 
charged to revenue. The working expenses are apparently unusually 
very high, but if they were taken as they should be, at a fair com- 
mercial figure, say 57i per cent., the profit would be considerable. 

(b) Telephones.— The telephone business of this country defies dia- 
ens analysis. It has had a curse upon it from its first intro- 

uction. It is now in a state of chaotic confusion. It has been the 
shuttlecock of politicians and the football of local authorities. The 
attempt to force it on the municipalities is likely to prove a failure. 
Tunbridge Wells has lamentably broken down. It is an imperial 
business, a part and parcel of the business of the Post Office, and the 
only possible solution of the present deadlock is for the Government 
to cut the Gordian knot and take over the business in 1911. 

(c) Wireless Telegraphy is still in that unpleasant position—-in which 
it is likely to remain—when capital has to be expended to keep it 
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going. Nothing of a commercial nature has yet been evolved. It 
has no pretensions to privacy. Even the Press is getting tired of the 
gratuitous advertisement of its sensations. 


DEDUCTIONS. 


en all well.conducted businesses profit is usually distributed to 
meet :— | 

1. Depreciation—which is a term applied to the diminution of the value 
of the plant as a whole, due to time and work acting upon it, and finally 
causing its complete decay. 

2. Renewals—which is a term applied to the periodical replacement 
with new materials of the parts of the plant that wear out most rapidly. 


Juerease 
of Expenditure. 


1857 1858 1559 1800 1361 1862 1863 1864 1365 1366 1867 1868 1869 
Fia. 4,—Electric and International Telegraph Co. 1857-1869. 


5. Reserve—which is a fund invested outside the business formed as a 
species of insurance to be prepared for emergencies, accidents and fires, and 
to meet what we callin England antiquation of plant, or what they call in 
the United States betterment of plant. 

4. Redemption—which is the formation of a sinking fund, in the course 
of time wiping out the capital raised by loan or subscription. 

Б. Dividends and bonuses—which are the distribution to shareholders in 
cash of the surplus of the profit earned. 


_In electrical industries depreciation and renewals must be con- 
tinuous, and must be the first charge against revenue. Electric plant 
must be maintained in absolute perfect order up to the hilt, other- 
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wise it fails to be productive, and rapidly becomes very inefficient. 
Hence depreciation and renewals are provided for in the ordinary 
annual maintenance expenditure. Reserve fund is, however, essen- 
tial in all growing businesses, and the soundness of the financial 
control is shown more by the condition of the reserve fund than by 
any other monetary sign. 

Redemption of capin is a compulsory feature of municipal under- 
takings erected with capital borrowed under the authority of the 
Local Government Board. The rate at which the loan is redeemed 
is determined by the nature of the work undertaken. The present 
rule is for land, 60 years ; buildings, 30 years ; machinery, 15 years ; 
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electric mains, 30 years. No dividends or bonuses are allowed 
in such municipal industries. The profits are devoted to the 
amelioration of the rates, but in all businesses established by 
private enterprise under the Limited Liability Act the surplus 
profits are distributed as dividends and bonuses. The formation of 
a good reserve fund is imperative in all undertakings dependent on 
moving machinery, for invention ів so prolific and improvements во 
rapid that antiquation ie soon reached and betterment needed. It is 
also necessary in the case of private undertakings established under 
the Tramways ог under the Electric Lighting Acts, for in those cases at 
stated periods the mee has the power to take possession of 
the business at its then value of the plant, and no allowance is made 
for goodwill or compulsory purchase. Some finance seems to show 
by experience that 2} per cent. on the capital is about the average 
amount that should be allowed Annually to form a substantial reserve. 

There are risky adventures, like submarine cables, where larger 
amounts should be put aside. The Eastern Telegraph Co. is an 
admirable instance of sound finance. It has been in existence for 30 
years. [ts invested general reserve fund amounts to £1,164,673. 2s. 2d. 
Its capital is £10,249,170. Its groes revenue £1,200,000. 


Тнк Scrap НЕАР. 


The value of scrapping is not appreciated in England. In America, 
when a new process is iatroduced which effects considerable economy 
in решен it can be shown by simple calculation that it is wise 
and commercial to sweep away the old plant and instal the new; 
and this is done. English manufacturers are most tenacious of old 
machinery. I have seen old Boulton and Watt machinery at work 
that absorbed annually an excess of coal and oil costing sufficient 
money to have justified its removal a generation ago. But it is in 
the increased rate of production that justification for scrapping 
comes in. The American does not wait until a machine is worn out 
before condemning it. As soon as he realises the fact that up-to-date 
machinery will save him in time and labour enough to justify new 
plant, away goes the old plant. and the value of the new із soon 
repaid by greater production. In the majority of cases the “ better- 
ment” machinery is charged against revenue, but it is easy to justify 
ita charge against capital if the value of the increased production 
exceeds the interest on the sum of the capital invested in the old 
and in the new plant. However, the judicious manufacturer should 
be fortified with a reserve fund to provide against antiquation and 
provide for betterment. 


Co-OPERATON AND COMBINATION. 


There seems something radically wrong, from a scientific point of 
view, in some of these gigantic combines that have originated in 
the U S.A. It is startling to find that each holder of £1,000 in the 
White Star Line will receive £14,265 for his share from the new 
Atlantic Shipping Combine. Upon what capital is profit to be dis- 
tributed which will enable the late holder of £1,000 to be as happy 
as the new holder of £14,265? Whence are the new profits to come ! 
It is not even clear where the money is to come from (or the traffic 
to pay that money) to gain any profit whatever on the millions 
rojected to permeate the soil of London with “ tubes.” 

On the other hand, combinations and co-operative societies, азв0- 
ciated with a judicious system of management, must offer consider- 
able economic advantages in encouraging production, maintaining 
fair prices, securing markets, and adjusting a margin between 
expenditure and revenue which will satisfy buyer and seller. 


CoMMERCIAL SUPREMACY. 


The way in which other nations are assailing our commercial 
supremacy is well illustrated by the following extract from a tech- 
nical paper :— 

Messrs. Colbran and Bostwick are Western Americans They were 
sub-contractors on the pioneer railway now running successfully under 
Japanese management between Seoul and Chemulpo; the bridges, per- 
manent way, rolling stock and locomotives of which are all American. . . 
They not only control the electric light and power in Seoul, the capital 
of Korea, but they hold the concession for long-distance and local telephony 
for the whole empire, and they have secured the contract for future exten- 
sions of the electrical tramway system and the first section of a fairly large 
system of waterworks for the capital. They are also, with some truth, 
credited with the establishment of an American-Korean bank, the first 
initiate some reform into Korean finance, in which they are 
the establishment, of & small steam coinage factory, which, it is 
hoped by the astute promoters, will some day develop strength enough to 
be a reliable foundation for a Korean Imperial mint and national banking 
system. It may be argued by those who know Korea that such institutions 
are at present purely visionary, but there is no knowing when they may 
become positively practical, and in view of present relations between Great 
Britain, Japan and Korea, there can be no possible doubt of the important 
value of the wedge which will open up the country, the thin end of which 
is now being carefully inserted by our American cousins. 


І read in Frazers “ The Real Siberia " :— 


The building of the mighty Trans-Siberian Railway has attracted the 
attention of traders. Americans and Germans are already in the country 
opening up commerce. The British, however, lag behind. 


attempt to 
assisted by 
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The crying demand of our countrymen sbroad ie for consuls who 
will make the interests of the British merchant Their own. What 
the merchant wanta, to secure him an equal Chance for business 
with the rest of the world, are broad-minded and energetic consuls, 
and from the facts we have detailed above it would seem as if there 
existed sound cauee for recommending a great. deal of the American 
method in the constitution and working of a new commercial 
consular service, whoee motto should be, ** English Trade and Com- 
merce, First, Last and all the Time.” The Germans have an admirable 
intelligence department all over the world. If any electric develop- 
ment is foreshadowed or suggested in any one of our coloniee, 
especially thoee in which my acts as consulting engineer, we 
at once receive intimation of the fact from Germany and often from 

erica. We never once haye received similar information from 
any British source ! 


CoMMERCIAL EDUCATION. 


I have endeavoured, to the best of my ability, on every oscasion 
to point out that the retardation in commercial progress in the 
United Kingdom is not due so much to want of scientific education 
in the men as in the masters. It is the masters who have allowed 
the Americans and the Germans to oust them out of their own 
markets, not by any superiority in the quality of their goods, but by 
lower prices, by superior knowledge of the demands of the markets, 
by the establishment of new markets, by better direct communica- 
tion with foreign countries, by superior methods of business ways, 
by establishing regular intelligence departments, and, above all, by 

esing and exercising superior commercial technical knowledge. 
here is a science in business as in manufacture. We want our 
business men to be technically educated. Their brains must be 
trained as the Germans have been trained—to guide their business 
habits by language, observation, generalisation and common sense. 
They must lay aside the habits of their fathers. It is very satisfac- 
tory to find our new univeraities establishing commercial faculties. 

The University of Birmingham created a Faculty of Commerce, the 
first in the United Kingdom, and it began its work on October 1, 
1902. Its object is to educate in the scientific bases of commerce, not 
the rank and file, but the officers of our indastrial army. Industries, 
trade and man are the dominant interests of the present day. 
They are managed by all classes of society. The peer rubs noses 
with some village Hampden over the office desk. It is surprising 
that the principles and development of commerce have been во long 
neglected in our schools. A knowledge of the science of business 
must assist the early experience of the man of business in learni 
practically the best modes of transacting his business. It is techni 
education of the highest type. The establishment of a Faculty of 
Commerce will revolutionise college life. Every seat of learning 
must copy Birmingham. It will make college life essential for the 
man of business—the reverse of the popular notions of the past, which 

ard a college career as палы {от а future business calling. 
College training must give an intellectual and lively interest in а 
student's future calling, whether it be a learned profession, a political 
life, à military occupation, or a business vocation. 

The Society of Arts has long held the poeition of pioneer in the 
matter of commercial education. Daring the long period over which 
its examinations have now extended there have been considerable 
and great alterations. Up to the year 1901 only one grade of exami- 
nations was held, certificates of three classes being awarded, although 
Íor many years there existed a system of elementary examination for 
which the society supplied identical examinations, the results being 
examined and the certificates awarded by examiners appointed b 
the local boards. This system, which was never very successfu 
was abandoned in 1895. In 1901 the experiment was tried of eetab- 
lishing a second or lower grade, and it has proved extremely success- 
ful, for in the first year 4,458 papers were worked, and in the present 
year there was a slight increase, the number being 4,803. Imay add 
that this year the society has successfully introduced a system of viva 
woce examinations in foreign languages. The first of theseexaminations 
was held in May last. Since that date examinations have been held 
in French, German, and Spanish, at five centres in London and the 
provinces, to which 280 candidates were sent up, of which 202 passed 
and 78 failed. It is worthy of note that in the Birmingham Univer- 
ашу no student will receive the degree of Bachelor of Commerce who 
does not pass in two modern foreign languages— German, French, 
Spanish or Italian. 


OoR FiscAL SY8TEM. 


The . of the commercial and industrial position of the 
United Kingdom has 5 ceased. Can it be recovered! 1 
have endeavoured to show that this is greatly due to our want of 
commercial education and to our obsolete business habits. There 
are, however, two other causes that require our most serious con- 
eideration. The one is want of commercial patriotism ; the other is 
the Free Trade fallacy. 

"ur industries not only receive no protection, but they are retarded 
by internal restrictions of the worst character, and our manufacturers 
are undies pod in every direction. Railway companies favour 
foreign productions by giving preferential rates, and freights are 


excessive, А case came within шу own experience where a contract 
went to America because the freight from one of our Lancashire 
towns was 25s, per ton, while from Philadelphia it was only 16s. 6d. ! 

The average man whois not wedded to party politics fee es 
that there is something wrong in the doctrine of Free Trade. 
Nations which have not adopted it have flourished, more than the 
solitary nation that has. Our working man does not earn as much 
money as the American working man, nor does he live so well, nor 
bear so high a character. The burden of taxation falls on our indus- 
tries, and reacts on our working classes. We admit, free of duty, 
those articles which compete with our own industries, and tax those 
which do not. Weremit thetax which would be paid by the foreign 
producer, while we exact that which falls upon our own subjects. 
Tariffs in all countries are excluding our commerce. We are being 
beaten not only ia neutral markets, but even in our own. We have 
spent £300,000,000 in making South Africa an integral part of the 
British Empire, and at once it is made ап open market to our com- 
petitors who have paid nothing towards the formation of the market, 
but have reviled us in ways that will not easily be forgotten. 

The great prosperity which followed the introduction of Free 
Trade was due to the applications of steam and electricity, to rail- 
ways, steam shipping, telegraphy, the penny post, the increase in 
the rate of production. These were shared by other nations. The 
class who is benefited by our strange fiscal policy is the foreign pro- 
ducer. who, supported by his own strong home market, competes 
with English manufacturers in their own markets on unfair and 
unequal terma 

Surely he should be made to pay something to enable us to educate 
our own people to meet him on fair and equal terms. Our technical 
institutions are languishing for the want of financial support. I have 
only to-day taken part in а begging function to solicit support for 
the very college—King's College—in which I was myself educated. 
Such an appeal as was made to-day would be instantly reeponded to 
by some patriotic millionaire in America. Five per cent. ad valorem 
duty on foreiga manufactured goods would place technical and 
scientific education in this country on a solid basis. 

Lord Playfair eaid in 1891, when speaking of the McKinley Act 
in the United States : —“ If the Americans be right in principle, and 
if they be successful in practice, the whole policy of the United 
Kingdom is founded on a gigantic error, and must lead to our ruin 
as a commercial nation.” The average Englishman thinks that the 
error is at home, and that, unless we wake up and “ pay the piper,” 
Lord Playfair’s fear will be realised. 

I scarcely hope to believe that I have in this address established 
my position that there is a definite science in business, and that I 
have indicated the laws of this science. I have, however, shown 
that diagrams, properly maintained and studied, teach absolute facts, 
and it is the observation of these facts, and the deduction of laws 
from them, that form a basis of science in manufactures, commerce, 
business, and even government itself, which, if true and followed, 
will retreive our commercial pre-eminence, 
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PHYSICAL SOCIETY. 


А meeting of the Physical ira on November 28th was held by 
invitation of Prof, Callendar in the Physical Laboratory of the Royal 
College of Science, Prof. Silvanus P. Thompson, F.R.S., in the chair. 


Prof. PERRY read a Paper on 


“А Slide-Rule for Powers of Numbers.” 


Soon after the reading of Mr. Lanchester’s Paper in 1895, “ The 
Radial Cursor: a New Addition to the Slide-Rule,” Prof. Perry 
made slides to assist in computing m^, where m and n are any num- 
bers. He then came to the conclusion that no great accuracy was 
obtainable, but on trying the method again he has recently found 
that it is very convenient and sufficiently accurate for gas and steam- 
engine work. These computations can be made with a table of 
values of log (log m), used in conjunction with an тм table of 
logarithms. In the rule exhibited the D line is replaced by a scale 
such that the distance from the mark 10 to the mark m represents 
log (log т) to the same scale of measurement as that to which the 
distance from 1 to з on the C scale represents log n. The values of 
т range from 2 to 1,000, and those of n from 1 to 10, or from 
1 to 0'1 used backwards. The author showed how, with one operation, 


a 1 
the rule could be used to find the value of ma, ma, and the logarithm 
of any number to any base. If the answer on scale D is less than 
2 or greater than 1,000, or if the exponent n is negative, indirect 
methods involving two operations are necessary. Prof. Perry has 
replaced the ordinary D line by the log. log scale, because, in his 
opinion, this line is the one least used by workera with the slide- 
rule. The use of the log.log scale was described by Roget in 1814, 
and the author's object in bringing the matter forward lies in the 
fact that Dr. Roget’s Paper seems to be almost unknown, and it is 
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only in these modern days that the computations for which he 
invented the rule have to be frequently made. 


Mr. HARRISON said there could be no doubt that many who had to 
make calculations would avail themselves of the advantages offered by the 
addition of the log. log scale to the ordinary slide-rule. Не would like to 
call attention to a further addition by which the general utility of the 
log. log scale was increased. It was the introduction of a log. (- log) scale 
which increased the range of the instrument by making it possible to deal 
with numbers from a small fraction upwards, with the exception of an 
unavoidable gap near unity. It also made it possible to directly evaluate 
a quantity like а". In aslide-rule, if the cursor were misplaced by a small 
amount the consequent error in the reading of the log. scale was, for all 
positions, the same fraction of the number read. On the other hand, in 
the log. log scale the proportionate error varied along the scale and was 
least at the unity end. At the particular place at which the reading is 
"e" or “ -е” the percentage error sgreed with that of the comparison 
log. scale. At any other place where the reading was e” the error would be 
n times this amount. This proportionate accuracy was exactly that which 
was justified in dealing with experimental numbers liable to a percentage 
error. It was always poasible to increase the degree of accuracy by split- 
ting the numbers involved into suitable factors. Mr. Harrison also gave 
some account of the preparation of a lOin. slide-rule accurate to one part 
in 300, which he hoped it would be possible to sell for one shilling. 

Prof. EVERETT said that the slide-rule exhibited by Prof. Perry would 
be useful for people constantly engaged in ra‘sing numbers to strange 
indices. For occasional use he thought that a table of logarithms was 
preferable. He pointed out that a complete history of the slide-rule was 
given in the introduction to the original edition of Hutton’s Tables." 
There were two distinct methods of using logarithmic scales—one due to 
Gunter, and sensibly the same as that employed in Fuller’s spiral rule, 
and the other that used in ordinary elide-rules. With his own form of 
rule, which he found very convenient, it was possible, with care, to work 
correctly to one part in 4,000. 

Mr. BOYS remarked that the slide-rule had occupied his attention for 
many yeare. The device employed by the author for dealing with powers 
of numbers was perfectly well known, and the log.log scale was usually 
referred to as the P line. He admitted that Ње P line was not so much 
used as it should be, and hoped that the Paper would serve a good purpose 
in drawing attention to it. He thought, however, that io working with 
gas and steam engines Lanchester's rule was eminently suitable for dealing 
with cases in which numbers had to be raised to fractional indices. He 
agreed with Mr. Harrison's remarks upon the accuracy of the exponential 
scale, but said they were apt to create a wrong impression. In dealing 
with ап experimental number subject to error, the accuracy obtained by 
the scale was sufficient, but in raising a true number to a certain power the 
errors introduced were large. He disagreed with Prof. Perry in his 
assertion that the ordinary D line was less used than the others. 

Prof. GREENHILL expressed his interest in the Papers and the 
remarks of Mr. Boys. He thought it would be better to preserve the 
D line and replace the C line by the log. log scale. He also exhibited the 
form of Fuller's rule used by the R. H. A. 

Мт. APPLEYARD referred to the advantages of the spiral form of 
slide-rule, and asked if it would be possible to design the sliding part of an 
ordinary rule on geometrical principles to get rid of the sticking which 
frequently occurs. 

Mr. COOPER supported Mr. Boys and Prof. Greenhill with reference to 
the D line, and said he thought it ought not to be abolished. 

The CHAIRMAN said an exponential rule was a very useful thing in 
dealing with some of the calculations connected with alternating currents. 
A simple method for carrying out a lot of operations for which the slide- 
rule is often used would be to commit to memory the multiplication table 
up to 35 times 33. 


Prof. H. L. CALLENDAR exhibited a 


Lecture Experiment for the Determination of the Mechanical 
Equivalent of Heat." 


The experiment was carried out with а modified form of the 
apparatus exhibited and described by Prof. Callendar at the meeting 
ot the Physical Society held on June 20, 1902. In the original 
apparatus conduction from the calorimeter was prevented by ebonite 
bushes, and the stability of the motion was secured by using а com- 
pound belt of silk and leather. In the new pattern the calorimeter 
is much lighter, and is fastened to driving-cheeks by steel bolts and 
Vie distance pieces. The increased conduction loss is compensated 
by the diminished air loss. Owing to the chemical action of leather 
on brass, the original belt was removed and a belt of double and 
single silk ribbon substituted. A small spring-balance has been 
introduced to secure stability, and the difference of the weights 
at the ends of the belt can be read to an accuracy of one part 
in 4,000. In the actual experiment performed at the meeting, 
Count Rumford's compensation method was adopted to eliminate 
the errors arising from loss of heat by radiation and conduction, 
the calorimeter being half filled with water at a suitable tem- 
perature less than that of the laboratory. The calorimeter was 
then made to revolve on а horizontal axis by means of an 
electric motor, and the air-temperature was determined with a 
platinum thermometer fixed near to the instrument. The experi- 
ment was performed by observing the temperature of the water in 
the calorimeter at a certain instant, and again after every successive 
100 revolutions up to 600. The air temperature was then re-deter- 
mined and the mean air temperature during the experiment calcu- 


lated. The interval selected for the calculation of J was from the 
first reading of the temperature of the calorimeter until the time 
when the mean temperature of the calorimeter throughout the 
experiment was the same as the mean temperature of the air. The 
initial and final air temperatures were 19 07 and 19:40, giving а mean 
of 1924. The temperature of the water in the calorimeter at the 
commencement of the observation was 16 17, after 500 revolutions it 
was 21:59, and after 600 revolutions 22:59. Ву interpollation it was 
found that the mean temperature of the calorimeter throughout the 
experiment was, after 558 revolutions, the same as the mean air 
temperature. The rise of temperature was found to be 6:00, and the 
value of J deduced from the experiment was 4:22 joules per calorie. 


Prof. EVERETT congratulated Prof. Callendar upon the success of the 
experiment. 

The CHAIRMAN expreased his interest in the apparatus and the experi- 
ment, and said that a few years ago һе would have been surprised at the 
possibility of determining J in 10 minutes. He thought, however, it was 
more surprising that it was possible to determine in front of an audience 
temperatures to within 51, C. This had been rendered possible by the 
introduction of the platinum thermometer, and he felt that Prof. Callendar 
had had a large share in bringing that instrument to its present state of 
perfection. 

A Paper on A Portable Capillary Electrometer " was postponed 
until the next meeting. 

The Society then adjourned until December 12, 1902. 


CORRESPONDENCE. 


— 
DUST DESTRUCTORS AND ELECTRICITY WORKS. 
TO THE EDITORS OF THE ELECTHICIAN. 


Sins : I have read with much interest the Paper on Modern 
Destructors” by Mr. W. F. Goodrich, and the discussion 
thereon, as reported in your issue of November 28th. Mr. 
Goodrich certainly makes out a very good case for the 
destructor as a steam raiser in conjunction with small 
generating stations, but to those who have had experience 
of such a combination he is not convincing. 

As an engineer in charge of a generating station taking 
steam from a destructor, I fully endorse your remarks with 
reference to keeping the two works as far apart as possible. 
I strongly differ from Mr. Goodrich on the question of manage- 
ment. Electrical engineers will do well to eschew all respon- 
sibility within the destructor walls. Let them take all the 
dry steam the destructor can supply at a reasonable pressure 
and a reasonable price, and leave the management of that 
abode of filth to the borough surveyor and the Public Health 
committee. 

Mr. Goodrich does well to emphasise the importance of 
adopting a correct method of charging the cells with refuse. 
The accompanying steam pressure curve is interesting as an 
example of the sort of steam pressure which may be expected 
with ordinary methods of charging and varying quality of 
refuse. Its only advantage is that the switchboard attendant 
has no chance of a nap even on the midnight shift. 

Mr. Meldrum objects to mechanical appliances for charging 
a cell, on the grounds that bed-mattresses and rolls of linoleum 
are liable te clog such apparatus; but surely this need not 
form an insuperable objection. Anyone who has witnessed 
the almost absurd extent to which the sorting of refuse is 
carried in some cases—more particularly where barging is 
resorted to—will hardly appreciate this objection. Surely such 
bulky objects could be easily removed and dealt with through 
a special charging-door on top of the furnace which need only 
be opened occasionally? I am of opinion that much better 
results could be obtained by the use of a modified form of 
moving chain grate stoker or an under-feed ram stoker— 
preferably the former, as the clinker could be more easily got 
rid of. It is difficult to see how such a system properly 
applied could produce more dust in handling, as Mr. Goodrich 
avers, than the manual system of charging in common use. 

An important point, which is not referred to by Mr. Goodrich 
in his Paper, involved by the combination of a destructor and 
electricity works, is that of the correct allocation of the cost of 
steam to the two departments. Even where the works are 
combined under one management, it is desirable to separate as 
accurately as possible the cost of steam raised from dust and 
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that raised by the use of coal. Unfortunately, as at present 
designed, in many cases any degree of accur8Cy is impossible. 
Where the management is separate, however, the question 
becomes a very important one, and it may be of interest to 
describe how, in the station with which the writer is con- 
nected, a definite attempt has been made to solve the difficulty. 
In the station are two distinct ranges of steam pipe, one con- 
nected by a considerable length of pipe to the destructor 
boilers and the other to a separate battery of boilers in the 
generating station. By a suitable arrangement of valves and 
pipes any engine can be run on steam from either source, but 
the steam is never mixed, so that the proportion of units 
generated on destructor steam is accurately obtained. It only 
remains to determine the price to be paid per unit for the 
steam, and this is where a disadvantage of separate manage- 
mentcomesin. The dust manager is naturally anxious to make 
as much out of his steam for his department as possible, 
while the electricity department very properly hold that 
(having in view the very unsatisfactory nature of the steam 
supplied, and that at least one day a week no steam is 
available, and therefore a stand-by boiler must be provided) 
the account is squared if they pay the whole of the increment 
cost to the destructor occasioned by the generation of steam 


is its one-sidedness. All the results given of Meldrum destruc- 
tors are from special tests, whereas those given of Partick 
could not by any possible means be made to appear worse. 
The table of units generated per ton of refuse may appeal to 
the average town councillor, but surely no one with any know- 


| 60е of these matters would accept these figures without 
| 


farther details. In August—the month taken by Mr. Good- 
rich for Partick—barely one-third of the refuse burnt was used 
for steam raising, the pumps and fans were supplied with steam 
in addition, the destructor was shut down for a considerable 
time each day and steam left on the pipes, the engines were 
worked non-condensing, and the summer refuse in Partick is 
of a very low calorific value.. During the four weeks ending 
December 6, 1902, the units generated per ton of refuse (fish 
offal and shop refuse included) was 48, and even during this 
period the refuse was not entirely burnt for steam raising, the 
pumps and fans were also supplied with steam and the engines 
worked non-condensing. This figure is increasing daily, and 
during the week ending December 6th it reached 50 units. 
With regard to the relative advantages of the different types 
of destructor, it is unnecessary to say much after the figures 
given above as they speak for themselves. It appears to me, 
however, evident that a destructor with a separate combustion 
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over that involved by the destruction of dust alone, which, 
after all, is the primary object of its existence. In the case in 
question 0:84. per unit was agreed upon in the first instance ; 
after 12 months’ trial the price was found to be about 12 per 
cent. below the actual increment cost. A joint committee was 
appointed, and a strong attempt was made to increase the 
price to 0 8d., which was the actual coal cost for the year. 
This, however, was fortunately defeated, and the price finally 
settled at O-5d. per unit. Even this price I consider too high, 
as it will involve on the current financial year a profit on the 
destruction of dust amounting to some £550, which, in the 
event of a surplus, will come from the electricity consumers’ 
pockets, or, in the event of a deficit, will probably come from 
the rates. It would be interesting to know how the problem 
has been solved in other cases, and also as to what has been 
attempted in the way of mechanical handling of refuse.— 
Yours, &o., WM. C. P. Tapper, Engineer and Manager. 


Metropolitan Borough of Stepney Electricity Works, Dec. 4. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: Having perused Mr. Goodrich's Paper and your 
editorial reference thereto, I feel that a few of the Partick 
results may be of interest as showing what other destructors 
than the Meldrum can do. There is not much to comment 
upon in your note, as I am inclined to agree with you that an 
electricity works and dust destructor can only be combined 
With advantage under certain circumstances. There are no 
gtounds for your remarks that the steam pressure is variable, 
a8 we find that, if anything, the pressure is steadier on the 
destructor than when we are coal firing. Neither have I 
experienced anything peculiarly objectionable in odours, 
although my olfactory organs are as dainty as most. The 
Clyde runs close to the works, and perhaps this has some 
toning down effect. 

With regard to Mr. Goodrich’s Paper, what strikes me most 


chamber like the Meldrum cannot be as efficient a steam 
raiser ав one in which combustion takes place actually under 
the boiler itself. As I have said before, we have had no 
trouble from unsteady steam pressure with only two cells per 
boiler, but no wet refuse is put on the fires, as in a hand-fed 
Meldrum, as a charge lies on a dead plate drying before being 
pulled over the fire, the green gases passing from it over the 
hottest part of the fire on their way to the boiler. 

Now, as to the relative advantages of Lancashire and water- 
tube boilers. Mr. Goodrich gives the respective indicated horse- 
power hours per ton of refuse of these two classes of boilers 
aa 186:6 and 143:8. I presume these figures were obtained 
with a Meldrum destructor. During the four weeks ending 
December 6, 1902, we have evaporated 4,004,0001b. of water from 
1,060 tons of refuse, including fish offal and shop refuse, or, 
on the same basis as taken by Mr. Goodrich, 198°6 т.н.р. hours 
per ton. Can Mr. Goodrich account for this figure for our 
water-tube boilers? Is his figure given above inaccurate, or 
have we a superior destructor? A Lancashire boiler must be 
@ very admirable dust catcher, a most important point with a 
destructor. . | 

A point mentioned in the discussion by both Mr. Highfield 
and Mr. Meldrum —namely, that of the relative advantages of 
fans and steam blasts—is one of great importance. I have 
made no tests on this point, but from actual working we have 
found that with the latter a steadier steam pressure is main- 
tained, and more steam per ton of refuse is available at the 
engines. The main steam pipe of our steam-blast apparatus 
is rather small for its work, and the draught must be con- 
siderably less than with the fans (but I have not measured it). 
With reference to the correspondence in your last issue, I 
am entirely in agreement with Mr. Waring’s opening remarks 
that, if other uses can be found for the steam of a destructor 
it is inadvisable to combine with an electricity Works. In Partick 
(on Mr. Goodrich's basis of 2010.) we have an average of 
8,700 1. . P. hours available daily during the winter and about 
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half this in summer ; and if а sewage pumping works can 
utilise this power it seems to me more suitable for this class 
of work owing to its better load-factor, and also because this 
work requires less power per inhabitant than electricity supply. 
If combined with an electricity undertaking, after a few years 
the destructor can only supply such a small fraction of the 
total output that it hardly seems worth the extra complication 
and dust; and the enormous amount of ground space taken by 
a destructor necessitates such long lengths of steam piping. 
If, however, no other suitable use can be made of the steam 
from a destructor, it is certainly advisable to combine with an 
electricity undertaking. The Mexborough destructor appears 
a peculiarly useless commodity from Mr. Waring’s remarks, as 
we have no difficulty whatever in maintaining a steady pres- 
sure without the use of coal except on Sundays and holidays, 
or when there is insufficient refuse to meet the demand for 
electricity, and we are daily turning out over 2,000 units from 
an average of 45 tons of refuse per day. | | 

All the figures quoted by me are for ordinary running with 
ordinary unpicked refuse, so that they will probably appeal 
more to Mr. Tomlinson Lee than the results obtained from a 
contractor's tests. And putting fish offal, which is half water, 
and shop refuse, which is half cabbage leaves, on a fire will 
have a considerable effect on your units per ton, &c. I can 
vouch for my figures as, whenever coal is used, it is used on 
a separate boiler fed through a separate water meter and 
supplying a separate generator, all of which are provided with 
Thomson-Houston watt-hour meters. 

I do not think it necessary to send you a log sheet as the 
figures I have quoted will prove that our results are in excess 
of any quoted by Mr. Goodrich, or your correspondents.— 
Yours, &c.. Н. B. MaxwELL, 

Electricity Works, Partick, Burgh Electrical Engineer. 

Dec. 7. 


ARMATURE LOSSES. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I was pleased to read Prof. F. G. Baily’s interesting 
letter in your issue of the 5th inst., and I am much obliged 
to him for referring me to his Paper in The Electrician, 
December 29, 1899. 

Regarding Mr. Mavor's reply to my letter in issue of 28th 
ult., Т am afraid he contradicts himself, because he states in 
his presidential address that “ he is quite certain the constants 
require considerable modification,” and in his reply to my 
letter he says that the formule he gives are a sufficient 
approximation to accuracy for practical purposes.” The 
italics are mine, and the quotation is also enough to show 
that Mr. Mavor was not looking for new laws, but for new 
constants. 

I read the articles in Traction and Transmission referred 
to in Mr. Mavor’s Paper in hopes of getting some up-to-date 
ideas regarding core losses. I was, however, woefully disap- 
pointed. Mr. H. M. Hobart lumps teeth and core together 
without any reasonable explanation. As for eddy currents, 
unless Mr. Hobart thinks his curve includes these I noticed 
nothing about them. 

I very much fear, after what Prof. F. G. Baily has written 
that Mr. Hobart’s figures will share the fate of Mr. Mavor’s 
formule. It is interesting to note that, referring to the two 
Mavor and Coulson motors dealt with in the current issue of 
Traction and Transmission, if Mr. Mavor adopts Mr. Hobart's 
curve, the result for core loss gives errors of 16:8 and 23:5 
per cent. respectively between the calculated and observed 
losses. Mr. Mavor will notice that he may ав well neglect 
the teeth, the errors then being only 1:47 and 4:8 per cent., 
so that instead of being a danger the process in these 
instances is conducive to accuracy, assuming, of course, the 
reliability of the figures for tests. 

The fact of Mr. Hobart’s figures giving such a poor approxi- 
mation is a sufficient indication of the worthlessness of his 
curve, and I can only regard it as a glorified factor of safety. 
I would also like to know by what process of reasoning, logical 
or otherwise, he attains the result that teeth and core should 
be lumped together in calculating the core loss.—Yours, &o., 

London, Dec. 6. W. H. Е. Мувросн. 


LEGAL INTELLIGENCE. 


— — 


Metropolitan Electric Supply Co. (Ltd.) and St. Marylebone 
Borough Council. 


ARBITRATION. 


Mr. Fletober Moulton continued his opening address on behalf of the 
Marylebone Borough Council as follows : : 

Mr. MOULTON : I have dealt with the fields for lighting and for power. 
I want now to go to the сові of producing electricity for lighting, and I must, 
of course, consider the generating cost and the charges to capital The 
witnesses for the claimants have just taken an arbitrary 40 per cent. of 
the total revenue, and bave applied that to power just as much as to light. 
Then, with regard to capital, they havereckoned it thus : At the 12 per cent, 
load-factor practically 1,000 units come from the installation of a kilowatt. 
In Table 15a they take a kilowatt at Willesden, including the trunk mains 
that belong to it, at £70. Then, in 1903, you will see they take, as corre- 
sponding to each kilowatt at Willesden, £20 for transforming and convert- 
ing plant in Marylebone, making it £90 altogether. For 500kw. at £90 
you get £45,000. Then there are the connecting new consumers, there is 
a meter, and a certain proportion for the mains, which gradually diminishes. 
We have taken as the equivalent of 1,000 units a capital charge of £100. 
In 1902, 1903 and 1904 it is a little more than £100—it is £109. бв. in 1904, 
£111. 68. in 1903, and £114 in 1902. However, we have taken £1C0. They 
take all of a sudden £70. They bave taken this £70 and have forgotten 
to add all the transforming and converting plant, but as far as we can 
understand these figures, it is quite clear that our taking £100 is subetan- 
tially taking what appears here on 154. So that when we are dealing with 
additional capital we take this £100 for 1,000 unita sold. Having found the 
capital outlay in respect of an additional 1,000 units sold, what charge are 
you to make in respect of that £100 against the revenue of the concern ? 
The way the claimants have done it is this: They have taken 53 and 1 per 
cent. on that capital and that is all. Now, Sir, I submit tbis is wholly 
insufficient. The meaning of such an allowance is that, in making the 
estimate, you hire outside capital ; you do not put in inside capital. This 
company take their existing capital at about £646,000, I think. In this 
particular case they are going to raise between four and five times the 
existing capital, and this by а business conceru which will have no good- 
will at the end of ita life. And the terminal drop has been provided for 
by just 1 per cent. That is perfectly ineufficient. Something like double 
that, or 2 per cent., would be nearer the mark, but 14 per cent., I think, 
almost exactly makes a third of the total capital invested through a period 
of 50 years. In other words, if you put £100 aside each year, so that at 
the end of 50 years you have £3,000 put into the undertaking, you will 
have £1,000 accumulated by this 14 per cent. being put aside during these 
years to accumulate at 33 per cent. interest. For you must not expose it 
to business risks ; you must put it to investment, and 34 per cent. is a good 
enough rate for that purpose. We say, therefore, that there ought to be 
а much more substantial allowance for terminal drop, and it certainly is 
not more than enough if you put down 14 per cent. Then as to the bor- 
rowing rate for this money. This money is practically unsecured ; it is 
put into an undertaking liable to all trade difficulties, to mismanagement, 
to having an injudicious line of development, just like this very com 
when it started with nothing but house transformera, and has either had to 
scrap or is going to scrap by far the greater part of that original instal- 
lation. It has got no money behind it, excepting the money that bas been 
spent in an early and abandoned type of plant and apparatus, and tbe 
people who lend it have no business hopes. They have got to look for their 
full return in the interest they get, and they have only got one-third of the 
money put aside in order to compensate for this terminal drop. Well, 
certainly they could not borrow under 44 per cent. They say they can 
borrow at 54, but I say that 44 ie the lowest that you could calculate on 
getting this additional capital. Now, these two items make 6 per сеп. 
The existing capital of the company must, then, be taken at the valuation 
of tbat part of the undertaking which is to be found in Marylebone, a 
deduction must be made each year to protect against terminal drop by a 
percentage on that capital, and then the present value of that capital, 
deferred 50 years, must be taken as that to which they are entitled in respect 
of that capital. That, Sir, I suggest is the right way to deal with the 
capital existing. But one portion of the capital cannot be treated in that 
way—the buildings. Those are a property wasting in itself, and I can see 
no way of dealing with those excepting the way that is adopted, though I 
do not adopt the tigures—namely, you must value that as best you can in 
1951. You cannot value it at any previous date for this purpose, because 
they have got to use those buildings all the time in order to earn their 
protita. 

So much for capital charges in framing tables of this kind. Now 
I wish to go to the question of revenue and working cost. First as to 
revenue. At what pricecan the company sell the electricity they produce ! 
I submit that we must look upon the price as a competitive price. 
Whether there comes a competitor to divide the field or not, we are 
entitled to the prices which а competitor would have produced, because we 
have that clause in the agreement which substantially provides that the 
prices in Marylebone shall be the same as the prices in the Strand. So that 
competitive prices were not a question of the chances of the future, even if 
actual competition might have been. When we find that there is a difference 
between the price charged in Marylebone and the price charged in the 
mid-London area as the difference between 4:44, and 5:12d., or 15 per cent., 
we see results which it is not difficult to believe competition has had 
something to do with. Mr. Conacher has told us that the prices in mid- 
London were justified because the supply was given not so much at the 
peak time as in Marylebone, and, therefore, it was a supply much more 
convenient to the electric lighting company, and that they were justified 
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in taking that into consideration in the price. The consequence of that is 
that the mid-London is a type of supply which costs them lees than Магу. 
lebone. But in their tables they have taken the cost of the Marylebone 
supply as the average over the whole system. But if the charges in mid- 
London bave been lower only by reason of fairly taking into consideration 
the extra cheapness of a supply given at these convenient hours, the profit 
on the mid-London supply, unit by unit, is to be the profit that there is in 
Marylebone, and what you ought to have done there is to have taken the 
average of profit, or, what is the same thing, the average of selling price, 
if you are going to take the average of generating cost. The average price 
all over the system is, if I remember rightly, about 49 without meter 
rents. Meter rents have been put down at about 5 per cent. on the total 
revenue from lighting. But the patents for the meters used are very nearly 
at sn end, and, as the cost of making a meter is very small, it does not 
look as though you could possibly keep up a rent of that kind. 

Mr. BALFOUR BROWNE : Tbe 5 per cent. drops with the price ? 

Mr. MOULTON: Yes, but tbe price of a meter is now £4. I have, 
however, taken meter renta as going on to the end of the period, but at 2 per 
cent. In my calculations I etart with the price of 5d. per unit, and starting 
from 5d., the average price, and dropping 4d.—— 

Mr. BALFOUR BROWNE: This will be most inconvenient. 
understand these fictitious figures. 

The UMPIRE : I do not understand them to be fictitious. 

Мг. MOULTON : They are not; they are hypothetically put for the 
purpose of argument, in order to show exactly how the calculation ought 
to be made. 

Mr. BALFOUR BROWNE : And is not to be supported by evidence t 

The UMPIRE : I see no objection to Mr. Moulton using these figures. 

Мг. MOULTON : Now, what ought we to take as the сові per unit ? 
In the company's Table 9 we find 5:12d. for last year as the total of working 
expenses per unit sold. That 3:12d. із 61°44 of the total revenue in respect 
of that unit, and I submit that what we have to think of is 3°12d., not 61 
per cent. Now, I do not deny that in certain businesees it may be found that 
there is a fairly constant relation between total revenue and profit—that 
the cost will be a certain percentage of the selling value. But that is very 
exceptional. Instead of being assumed, it has got be proved, and I cannot 
see the faintest proof of any such stability of proportion here. There is 
not one single fact in this case which it is even suggested proves the con- 
stancy of profit. I can see no reason why you should say that the price 
to-day does not represent the price in the future. Certainly, there is not 
the slightest justification for imagining that cosl, which at the present 
time is about 5 per cent. under the price of 1901, is going to go down 
10 per cent. or more. Then another and a very peculiar allowance is made, 
the allowance of economies in the use of coal in the future, and in support 
of this assumption, they point to the use of certain machinery and appa- 
ratur. It is not pretended that these methods are new, but the company 
have not used them before. Now, Sir, І do not trouble myself whether tbat 
ia true or is not true, but does not it show the enormous risks of thia business ? 
When you are considering what you ought to give in hard cash for busi- 
nesses of this kind, you have got to realise that there can be great waste 
in these businesses, "Therefore, when we hear all these prognostications 
of what we sball conduct this business for, a little bad management may 
knock off 10 per cent. and add 10 per cent. to the cost, and knock off more 
than 10 per cent. from the profits. It shows what you have to consider ів 
the price, if I might put it so, and not the capitalisation of future sums 
as if they were sums certain to be received. "Therefore, the tables pre- 
sented, though they may assist us in forming an idea of wbat is the proper 
price to рау, only show how many dangers there are, and how much risk 
and liability there is with regard to these future earnings. But putting 
those things together, I have assumed that we start in 1902 with а cost of 
2:04d. per unit, taking off 5 per cent. from the coal, or 0°08, and supposing 
a further diminution for coal economies, which I have taken at 0:1, which 
brings us to 2°94. Then much has been made of the economy to be 
effected and the increased efficiency to be expected from the abolition of 
the house transformer, but the abolition of the house transformer is by no 
means unmitigated gain. The system will be distinctly lees efficient at peak 
because at peak time the loes on the house transformer is not a formidable 
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centage. | 

Mr. RYDE: You have said that 64 per cent. would be the percentage 
of efficiency after the change over. That means 36 per cent. loss. What 
are the factors making up that 36? We have 15 in the motor-generators 
in 10 in the transmission and transformation, which are the company's 

gures. 

Mr. MOULTON : Yes. Then I have 16 percent. loss in the mains, which 
is also their figure. That would make 41 per cent., so that, over the whole 
eystem, the efficiency will not be as large as 64. 

The UMPIRE: Only 59, apparently. We appear to have successfully 
destroyed any advantage in efficiency by substituting continuous for 
alternating. 

Mr. MOULTON : The continuous system, во generated and employed, 
is probably not a very efficient system. Well, in that way we can correct 
the cost of the unit for the future from the 5:124. My witnesses will tell 
you that after a certain magnitude of supply the other expenses besides 
coal go up pretty regularly with the quantity. In my calculations I have 
assumed that cost falls about 3d. over the 30 years, ending at 2°31d. 

The UMPIRE: We start with 2:944. and conclude with 2:514. ! 

Mr. MOULTON: Yes. Then as to the price per unit, including meter 
rent (2 рег cent.) I bave let this price fall to 4:54, with meter rent, or 
as near as possible 4:44. without meter rent. 

The UMPIRE: You drop rapidly to begin with, and more gradually in 
the later stages, and arrive ultimately at 4'5d., which is the mid-London 
Price. The interesting feature about your argument seems to be that you 
assume about 1914 they will have reached their highest point of profit per 
unit, and from that time onwards there will be no ;,crease in profit per 
unit, By 1915 you reach a point where the differen, between price and 


cost becomes constant. Cost, 2°47d. ; price, 4:664. ; profit, 2°19d. From that 
time onwards price and cost are taken as falling 0:014. per annum each, во 
that 2:19d. remains a constant difference, the underlying suggestion being 
that a time will come when you cannot expect any increase in the profit 

r unit. 

Mr. MOULTON : Yes, per unit. Well, the effect of actual competition 
would at once be either to civide the field or to seriously drop prices and 
divide the field. Competition would lower prices, and would increase 
the field. But I doubt if it would go up more than 12:5 however 
many competitors there were, as it would come toa stationary point much 
earlier the more tbe competition. "The consequence is you have to look 
upon the bulk of these profits as liable to besweptaway. You cannot look 
upon these profits as things that are to be discounted in the sense that 
you discount the payments of an annuity or the rents of a leasehold. You 
must look upon them as distinctly speculative, and not even as gasand water 
arespeculative. That being ao, let us see what the profits would amount to 
at the present time if for the first five years you discounted at 5 per cent., 
the next 10 at 74, and the next 15 at 10. This comes to something not 
very different I should think from about between 7 and 8 per cent. all over 
the period, and I think I shall be able to satisfy you that that is a fair and 
reasonable estimate, and that I am justified in assuming such a multiplier 
in this case in appraieing ite value under the circumstances of this arbi- 
tration. Whatever money is put down for this property, whatever you 
take to be the price, is of the nature of capital put in which has got 
gradually to be repaid with interest at various dates by these profits; but 
if these profits go, if they shrink to one-half or smaller, as they might very 
well do from any of the contingencies I have referred to, then what you 
get is not even your capital back, you have got to trust to the payments 
in the future for getting your capital back. 

Now, Sir, in the table which I have prepared (table handed to Umpire) 
I have embodied in some measure in figures the argument that I have been 
putting before you. There are several points I must deal with, especially 
on the claim for severance. I propose to add an illustration of my contention 
on the question of the supposed profits from the supply of current for power. 
My first figure is 2°94d., cost per unit. 1:554. is the total generating 
expense other than coal. 1°57d. is coal, making 3:12d. the total. If you 
take those “other generating expenses from the total of 2:04d., you get 
1'Ó9d. as being the coal cost of the first year. Now the way you would 
calculate the cost of power—that is, something which has a load-factor 
of 20 from one that has a load-factor of 12, is that you would take 
j$ths of the expense other than coal, the coal remaining the same. 
Broadly speaking, that would give you tbe cost due to change of load- 
factor. That gives 0:954. as the expense other than coal In other 
words, you must take 0°62d. off the total in order to get the cost of a unit 
of power. That would give you 2:524. i 

The UMPIRE : You are assuming a load-factor of 20 for power alone, 
not that you get the load-factor of 20 by having power in addition to light. 

Mr. MOULTON : Yes. 20 for power by itself. Ifyou have to reduce 
those other expenses in the proportion of 6 to 10, what you really have to 
take off the total is ,4,ths of those other expenses, which is 0°62d. The 
actual charges will be 6 per cent. on £60 for 1,000 units—that is, 0:056 
of £1, which comes to 0:85, I think, or something very close. To explain: 
The interest on £60 at 6 per cent. is £3. 12s.—that ie, 864d. That is for 
1,000 units, therefore, per unit, 0:864d. If you add 0:864d. to the figure 
which Mr. Hammond, in his evidence, arrived at of 2°32d., that would start 
with working it at a loss. They intended to sellit at 3d. I have taken 
off, roughly, about one-fifth, in order to get from lighting to power. 

The UMPIRE: Your calculation seems to show, for some reason I do 
not at present understand, that to produce power with a load-factor of 
20 is more costly than to produce light with а load-factor of 12. 

Mr. MOULTON: No. 2:944. ів cost of generating. Then you must add 
to that the actual charges, which will be £6 per 1,000 unita. 

The UMPIRE: You have added together the cost per unit with an 
addition for capital charges. 

Mr. MOULTON: Yes. I am only calculating what would be the cost 
of generating current for power supply. To start with, it really amounts 
to more than the 3d. they want to sell it at; ғо that, apart from there 
being no field, this charge would be one at which they would make no 
profit, but would lose. The 20 per cent. load-factor upon the figure that 
we have before us would not be sufficient to enable them to sell at the 
lower prices, but which are prices at which you must sell power in order 
to be able to get any demand for it. I am estimating it by assuming a 
separate set of machinery —not physically separate, but quantitively allowed 
for. But I am not making any extra charge by [reason fof such separ- 
ation. 

Tne UMPIRE: If you only have a load-factor of 12 with your light you 
may be able, with exactly the same machine, or without the addition of 
any machine at all, to supply energy for power. 

Mr. MOULTON : I am taking power, as Mr. Hammond took it, which 
is not a mere bye-product. Of course, power which is a pure bye-product, 
which does not overlap, comes under a different head. 1 say there would 
be no field whatever for that, that you must put down your plant for power 
just as you put it down for light. When Mr. Hammond says the plant 
has а load - factor of 20 he looks upon it as provided additionally, and being 
able to do so many hours per day. So far as your plant is used for power 
the load-factor is 20, so far as it is used for light the load-factor is 12. 

The UMPIRE: It seems an extraordinary result, unless your supply of 
power ів very great. In either case, how are you going to get а load-factor 
of 20 for power unless you are supplying power very largely 

Mr. MOULTON : Supposing you have 3,000kw. down, and your power 
takes 500kw., so that you have 2,500 of light ; that 2,500 will have a load- 
factor of 12, and the 500kw. which is for power will have a load-factor 
of 20. You сап thus calculate them quite separately without supposing 
that the machines are physically different. You have to provide for power 
justas certainly as you have to provide for light, but the amount of capital 
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outlay for power will he less in the ratio of 12 to 20 tban the capital 
outlay for the eame number of unite of lights, because the machines, so 
far as they supply power, will be used longer. 

The UMPIRE: Surely it all depends on this—lf you provide the 
necessary machine for your ligbting, bearing in mind that the load-factor 
is only 12, then you may or may not be able to meet а power demand 
which would give you а load-factor of 20 from the same machines. 

Mr. MOULTON : You dare not ; you must put the otber down for all 

power that may overlap. 
^ Now, on the claim for severance, it is common ground that if I am 
entitled to a self-contained supply the claims for severance go ; but I will 
assume, for the purpose of my argument, that there is no right to a self- 
contained supply. Table 22, on which a claim of something like a quarter 
of a million for severance is based, is calculated upon the assumption that 
the machinery in other areas than Marylebone was used to its full extent, 
and that Marylebone is responsible for using up everything else that happens 
to be at the company's Willesden station. You cannot deal with а table 
that is framed in such a way as this. They fling the whole of the alleged 
shortage of 5,000kw. then in their generating plant upon Marylebone, and 
they do it in a most thorough and complete way, for they take that figure 
to give the proportion of the total cost of 525,000 units in 1903, and of 
630,000 unite afterwards, dttributable to insufficiency of employment of 
their Willeaden plant, and they calculate interest and depreciation upon 
that. That is the principal part of their claim against us for severance, 
Never was such a prudent, such an economical, such a profitable purchare 
made as was the plant for that 3,000kw. I have pointed out here how 
absolutely and radically wrong and rotten this claim for severance is, and 
how it [is based upon a treatment of Marylebone which, if you can take it 
seriously, you will be obliged to say was grossly unfair. That remark I 
apply to Table 22. It applies even more particularly to Table 224, which 
is absolutely incorrect as a matter of figures, quite independently of its 
being admissible as a claim against us. Then there is another claim for 
severance, and that appears in Table 21. Clause 4 of the statute under which 
these proceedings are taken at the end says: Notwithstanding anything in 
this act or the purchase by the Borough Council of the said undertaking 
as by this act provided the company may lay, re-lay, maintain, alter or 
renew in and through the borough trunk mains between the stations of the 
company or any of them, and for that purpose all reasonable facilitios 
shall be afforded by the Borough Council to tbe company.” I submit that 

under that clause the claimants are entitled to maintain their trunk line 
connections between Sardinia-street and Amberley-road stations. 

The UMPIRE: And to lay new ones if, owing to these stations becom- 
ing your property, a different route is necessary. 

Mr. MOULTON : The words are “may lay, re-lay, maintain, alter or 
renew." The provision regulating your mode of exercising the privilege 
seems to me to be given in the last clause of вес. 4 :—“ Provided that the 
company, for the purpose of laying, re-laying, maintaining, altering, or 
renewing any such trunk mains, shall continue to have the same powers, 
and be subject to the ваше obligations ard liabilities as if such re-laying, 
maintaining, altering, or renewing were subject to the provisions of the 
Metropolitan Electric Supply Co.’3 (West London) Lighting Order, 
1889." That bas nothing to do with extra high tension; it is simply the 
ordinary provisional order, so that, you seem to me to have the same right 
of laying those mains after the purchase as you would have of laying them 
before the purchase. | | 

The UMPIRE: That is not the whole point. Suppose that by reason 
of the purchase certain of the existing trunk mains become useless, but 
assume that there is power to maintain a trunk line connection, 16 may be 

that they would have a right to say that the expense of the substituted 
trunk line is an expense which must be borne by the Borough Council It 
might be а claim, even though it was not the claim in tbe particular form 
put. I think there is a good deal in that. 

Mr. CRIPPS: I think the discussion of this matter should stand oyer 
for consideration. 

Mr. MOULTON : Very well. Then in Table 23 they claim that the сові 
of administration will fall more heavily on them when they distribute it 
over a smaller output. 

The UMPIRE: There will be no practical difference in the total cost of 
administration, although they will have a smaller undertaking. 

Mr. MOULTON: There may bea claim of that kind. Then Table 20 
is clearly a severance claim, but I object to it. Then we have Table 194, 
regarding which we still await particulars. This table also I will deal with 
afterwards. 

Now, as to continuing, there is one other matter I have to notice further, 
and that is the question of what the defining limits of what we are buy- 
ing are, because there ie no inconsiderable sum dependent upon that. The 
act under which this inquiry takes place states that The Metropolitan 
Electric Supply Co. shall sell, and the Borough Council may and shall pur- 
chase the St. Marylebone undertaking and business of the company for 
such purchase money and compensation, being a sum in gross, and on such 
terms and conditions as may be agreed upon between the company and the 
"Borough Council, or failing such agreement, as shall be determined by 
arbitration in manner provided by the Lands Clauses Acts with reference 
to the purchase and taking of lands otherwise than by agreement." “ Тһе 
St. Marylebone undertaking and business of the company " comprises that 
part of the undertaking and business of the company which is at the date 
of purchase in the area of supply under the Metropolitan Electric Supply 
Co.'s (West London) Lighting Order, 1889, including those portions of the 
area which, under the London Government Act, 1899, have been transferred 

‘to the boroughs of Hampstead and St. Pancras. Now, Sir, the time is the 
date of purchase. We submit the “date of purchase” means the date 
when the relationship of vendor and purchaser is created —that is, the date 
when the notice to treat was given. This was November, but as prac- 
tically the period between November and December 31 does not raise any 
question with regard to what is to be purchased, or what is the value of 
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it, we have throughout this arbitration taken our figures and our tables and 
our arguments as though December 31 was the date of the notice to treat. 
It is well settled law that the notice to treat creates the relation of vendor 
and purchaser. 

Mr. CRIPPS : It does not create that relationsbip. 

Mr. MOULTON : The notice to treat statutably had to be given. There 
is no dispute at all about what was in the area at tbat date. 

The UMPIRE: I do not know whether it is agreed that the date of 
purchase is equivalent to the date of the notice to treat. "There is the 
expression ''date of purchase," and the expression “ date of transfer," and 
the expression completion of the purchase.” If you will bear in mind 
one obvious fact that the purchase could not be completed at the time of 
the notice to treat being given, and that obviously it was to the interest of 
both parties, and must have been the intention of the Legislature, that the 
whole undertaking should have been carried on without any break by the 
company, so that you would enter into а going concern, I do not think it 
is quite so clear that the date of purchase means the date in the notice 
to treat. 

Mr. MOULTON : The price has clearly to be settled in respect of some 
definite date, which must be & definite date prior to the settlement of the 
price. The notice to treat brings in the relationship of vendor and pur- 
chaser, but the price has necessarily to be settled after that. | 

Mr. CRIPPS: Our obligations are upon us up to the actual date of 
transfer. 

The UMPIRE: The power to settle terms апа conditions gives the 
arbitrators and umpire ample power, no doubt, to work out equitably the 
rights between the parties subsequent to the notice to treat. The terms 
and conditions " are to be determined by arbitration as much as the gross 
sum to be paid. This is a question of construction, and we are not 
dealing with the Land Clauses Act simpliciter, but with an Act of 
Parliament, which no doubt says the arbitration is to be an arbitration in 
manner provided by the Lands Clauses Act in the purchase and taking of 
property otherwise than by agreement, and it seems to me, without 
expressing any final opinion, to say what is to be.done either by agree- 
ment or by means of such an arbitration is to settle a sum in gross, and 
also the terms and conditions upon which the purchase money and 
compensation are to be paid. 

Sir EDWARD CLARKE: This may become a very terious question if it 
be contended tbat it is in the power of the tribunal now to make the terms 
and conditions upon which the purchase is to be carried out. It might 
well be that the tribunal might mention a sum in gross as representing 
the price of the property which is to be transferred, and might at the 
same time be asked by my learned friend to impose terms and conditions 
upon the municipality with regard to the time at which it should take 
possession, with regard to the opportunities that it should give to the 
company to sever works which are not required after this, and so or. I 
have not heard yet of any such terms and conditions being asked for. 
When tbey asked for it will become very important to discuss the full 
scope of this language. As far as it stands at present now before the 
tribunal, I take it to be simply a question of the assessment of the eum in 
gross which is to represent the value of this, or is to be the price paid by 
the municipality for taking that which passes under thie definition in the 
act, and as to that sum in gross there can be no doubt, I should submit, 
that it must be estimated according to the condition of the works and 
at the time when the notice to treat was given. 

The UMPIRE: In this case, under the act, the company, after giving 
the notice to treat, have to continue their business just as before. They 
have done, in fact, à number of things which may be proper or other wise 
in the way of additions of plant апа changing of system, and so on, and 
they have got to go on doing it till a date which is at present quite 
uncertain, the date of transfer. I do not know yet when that transfer 
may take place. It may be in 1905 or 1904, or any future date. Now, 
how is the state of things created by the Act of Parliament to be dealt 
with? Do you suggest that the value of the undertaking as at 
Nov. 1, 1901, and that alone, was to be assessed here, leaving to the 
parties, or to some other tribunal, to say how the rights subsequent to 
that date are to be dealt with and adjusted ? 

Sir EDWARD CLARKE : I did not expect that there would be any 
question of this kind arising. 

Mr. CRIPPS: І think we are going into regions which it is not песев- 
sary to embark upon from my point of view. What you are purchasing 
here is an income present and prospective. Instead of taking November, 
1901, I understood both sides thought it convenient to take it to Dec. 31, 
1901. Now,suppose we deal with this upon income, not upon expendi- 
ture, but upon income partly ascertained and partly prospective. The 
ascertained income we ask to be capitalised at a certain eum and tbe pro- 
spective income at а certain sum. [п my opinion that exhausts the whole 
matter between the parties, except this, that from a given date we should 
have the interest, and my learned friends the income, or we shall have the 
income and not trouble about tbe interest. If you once realise what we 
are upon is income, either present or prospective, I do not tbink the 
difficulties you are referring to will arise. 

The UMPIRE: I do not see there is апу difficulty merely as to the 
income, but take those matters shown on Table 19, machinery and plant 
added since Dec. 51, 1901. 

Mr. CRIPPS : The only difference between that and further prospec- 
tive accounts is up to that date. We have spent the sum on plant which 
you have to consider, and against the income we derive, and you would 
have to make an estimate of that. 

Sir EDWARD CLARKE: I am content for the moment to accept my 
learned friend's suggestion. 

Mr. CRIPPS: There is one sspect of the case, an incidental aspect, 
where there might be a difficulty in the way you suggest. We only have 
our income for 50 years, and at the end of that time they do take over the 
plant under certajn conditions which you find in the act, and therefore to 
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this extent the question you have asked does arise- they et the plant 
which we have been expending money upon in 1902, and the question is 
whether they have not to take that over at the end of 30 years, discounted 
as we have done it. 

Mr. MOULTON : But there the difficulty arises because none of that 
money which is spent іп 1902 is either the slightest use to us or applicable 
to а self-contained supply. 

Mr. CRIPPS: Toat is another point which you can argue. 

Mr. MOULTON: We say that what we have to take is decided by 
December, 1901. You bave chosen to add other stuff that we cannot use 
and do not want, and shall not be earning our money by. We say that 
must be excluded. 

Mr. CRIPPS: That will be a point in issue when we argue it finally. It 
is not the main point. 

The UMPIRE: Ultimately, I think a question will arise with regard to 
these additions. 

Mr. CRIPPS: We sball claim and do claim for our expendi'ure in 
1902 to be considered in what is to be discounted and taken over by 
them at the end of the concession so far as that expenditure bas been 


proper. 

Sir EDWARD CLARKE: The word “ proper" may have a double 
meaning. It may mean proper for the purpose of producing an income 
from а self-contained supply applicable to this area. If that were the case 
I think there would be very little diffleulty about it at all; but if it means 
proper, considering it аз an entire system and not separated to the extent 
of having a self-contained system in Marylebone itself, then we say that 
it will then not be a contributory to the income which we are going to 
receive and are entitled to receive from the property. The Umpire has 
indicated а very serious question here, and we shall take care, in pre- 
senting our expert evidence, to endeavour to separate between the plant 
which would be contributory to the system of Marylebone itself, which 
we are taking over, and that which is for the external purposes, во to 
speak, of the company. 

Mr. MOULTON : Now take North-street sub-station, that is an erection 
on land taken on the terms that no steam. generating plant shall be placed 
upon it. The consequence is that the only use for it is for motor-generators. 
That, therefore, is a building built on conditions which make it quite use- 
less for tbe Marylebone Council when they have taken over the undertaking, 
and that is added after the notice to treat. I submit that, under no con- 
sideration, can we be asked to pay for that. 

Sir EDWARD CLARKE: We have no control I think over the work 
that has been and is being done, and which we are asked to take over, nor 
have our engineers been asked to concur with expenditure of this kind. 
We have, therefore, given notice to the other side that all the work they 
are doing is work they do at their own risk, and that we shall say we are 
not liable for it. 

Mr. CRIPPS: We аге under obligation to supply the district till the 
date of this transfer, which may be the end of this year or апу future time, 
but the obligation remains on us We consider we have to fulfil that 
obligation, and to do that we must spend money. 

Sir EDWARD CLARKE: I do not agree with that. We complain that 
the company, has since the date of the notice to treat, and since we knew 
that we were coming into these relations, gone on spending large sums of 
money, not for the purpose of improving the supply of the Marylebone area 
at all, or for the purpose of improving our position, or with the result of 
making our position better, but for the purpose of tying the whole tbing 
up to Willesden in à way which will enable them to deal on better terms 
with the municipality in connection with future supply. 

The UMPIRE: As the parties are not agreed as to the propriety of the 
work, I should have thought the reasonable thing for the future was the 
engineers should meet and try to act in concert as to dealing with the 
district’; but that is travelling outside our proviuce. 

Mr. CRIPPS: The obligation is upon us up to а certain date ; that is 
admitted. We are quite willing that Mr. Todd should do what he can to 
arrange these matters with representatives of the Council. A statement 
was made through Mr. Moulton that we had spent more money than was 
needed. My answer is, that that would have been to our disadvantage, 
because we should have had the sovereigns instead of having them dis- 
counted for 30 years. 

The UMPIRE: This is a difference which is unavoidable. Тһе com- 
pany regard the way in which Marylebone should be worked as the way 
they would have continued to work it if it remained theirs. Buta great 
deal can be done to stop expenditure which will be in dispute, and I hope 
that will be done as a matter of business. 

Sir EDWARD CLARKE: I might refer to a document which has been 
put in, which provides that ‘‘The Borough Council is to purchase from 
the company in bulk all electrical energy which they may require beyond 
the amount which they can from time to time generate themselves either 
within or without the Marylebone area." That points to a state of things for 
which it may be very advantageous for the company to have works with a 
view to their own advantage if they become vendors of electric energy to 
Council; but which are of no value at all for the purpose of self-contained 
Works in Marylebone. 

Mr. CRIPPS : Will my learned friend suggest, through his engineer to 
ours, any single thing we have done which is not essential from our point 
of view to keep the thing going so that the people of Marylebone may 
have light in the coming winter. If there is anything of that sort, by all 
means eliminate it. I am told there is nothing. 

Mr. MOULTON : North-street doea not add one fraction of the supply 
to Marylebone. You can supply just as much without what is going to be 
put into North-street as you can with it. 

Mr. CRIPPS : The generating capacity of Manchester. square if 1,510kw. 
Now, we want 2,527kw. If you can tell us how we can get 2,527 out of 
1510, you will have told us more than we have been able to discover 
for ourselves, The result is we have to bring it from outside. Bringing 
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it from outside is essential without we are to put into darkness the people 
consuming the difference between 1,510kw. and 2,527kw. 

Mr. MOULTON: The question of Marylebone being in darkness is 
utterly independent of the existence of North-street. 

The UMPIRE: Is there any expenditure in North-street which can be 
stopped? If it cannot be stopped we shall bave to deal with it ; if it can 
be stopped the engineers ought to meet and see if they can agree. 

Sir EDWARD CLARKE : In the month of July, 1902, we received infor- 
mation from the Board of Trade that the company proposed to lay 10 new 
mains from Willesden to Mancheeter-square. That seems а very conspicuous 
instance of what we are complaining of. We have got to buy these mains. 

Mr. CRIPPS: No, no. 

Sir EDWARD CLARKE: We do not have to buy these, but we object 
to these things being brought in and attached to'the undertaking which we 
have to buy, not for the purpose of our advantage, but in order that they 
may be in а position to make terms with us hereafter. 

Mr. CRIPPS : That is а good illustration from your point of view, now 
may I take it from mine? It is an entire misconception. If you will look 
at вес. 2 of the 1901 Act you will see what are not to come in here at all 
аге what are called the extra high-pressure trunk mains of the company. 
These notices to the Board of Trade are simply for extra high-pressure 
trunk mains to carry out what we have given an undertaking to Parlia- 
ment we shall do—to have а double line of trunk mains from Willeaden to 
Paddington ; in fact, to our system generally. It is nothing to do with 
this arbitration, and nothing to do with the future position of this company. 
You have been misled by someone who is prejudiced. "The company are 
carrying out obligations, which we are entitled to do, quite apart from you. 
There is nothing except the purest prejudice in this ; it is quite outside the 
inquiry altogether. 

Sir EDWARD CLARKE: But you claim to put trunk mains to the 
very places from which they are to be severed, and in respect of their 
severance you are claiming damages. 

Mr. CRIPPS: We do not claim a farthing as regards this. 

The UMPIRE: I cannot think this area is in апу sense yours, Sir Edward ; 
the only persons who have any powers and obligations with regard to it are 
the company, and they continue to have those powers and obligations until 
a date which ів entirely indefinite —namely, the completion of the purchase. 

Mr. MOULTON : I will resume the question as to what we take over. 
Now, I submit that what we take over is define 1 by the notice to treat. 
I submit, Sir, that at the date of this arrangement for purchase the Mary- 
lebone portion of the undertaking was under the obligation of self-supply, 
aud that any person who had examined that undertaking for the purpose 
of forming а conclusion as to what it is worth would at once have had to 
say to himself: Here I have got an undertaking, bound by an obligation 
that it is perfectly unequal to perform ; the only way you could commence 
to perform that obligation would be by acrapping the whole of the plant in 
Marylebone and replacing it with new plant more economical of room, and 
which would permit a larger output, and he would feel that what the 
company had to sell was this seriously hampered undertaking which prac- 
tically would have to start afresh. When the Vestry have taken this 
undertaking over practically the only thing of value they will have are the 
mains and the privilege of supply. What we are taking away from the 
company is that which for the purposes of an undertaking is practically of 
little or no value except those mains, and when you are considering the 
value of the undertaking in general and the discount which you ought to 
give to ita future prospects, you will have, I think, Sir, to consider that 
this total neglect of the obligations which were upon it to have a self- 
contained supply practically made that a business which, as far as its gene- 
rating action was concerned, had yet to be created. 


At the termination of Mr. Moulton’s address, Mr. JOHN CONACHEBR was 
re-called, aud further cross-examined by Mr. Moulton mainly upon the 
question of ‘‘ special contracts,” and the differences in the charges for 
electricity supply. 

(То be continued.) 


Sandown Gas Oo. v. Isle of Wight Electric Light and Power Co. 


In the Isle of Wight County Court last week, before His Honour Judge 
Percy Gye, plaintiffs claimed to recover £22. 18s. 4d., price of 110,000 
cubic ft. of gas (at 4s. 2d. per 1,000), which was estimated to have escaped 
from a fracture in a gas main in the Broadway, Sandown, such fracture, 
it was alleged, having been caused without the knowledge of plaintiffs by a 
blow from a pickaxe used by a workman in defendant company’s employ in 
laying an electric cable in March, 1901. Preliminary objection was made 
on bebalf of the defendant company to the jurisdiction of the Court, as it 
was contended that the subject of the action was a matter for arbitration. 

Mr. MARSH, for plaintiffs, said towards the end of March, 1901, the 
electric light company were laying cables in the Broadway, Sandown, and 
some time after the work had been completed an escape of gas made 
itself manifest, and in May the plaintiffs discovered a fracture—not the 
one now in question—in their gas pipe, the fracture having been carefully 
covered up with a piece of tarred felt similar to that used by the electric 
light company’s workmen.. He submitted it was the duty of defendants 
to give notice of such an accident at once, but no such notice was given. 
The gas company's engineer and manager (Mr. Н. W. Falkner) wrote to the 
electric light company informing them of the discovery of the fracture. 
Defendants’ attention was also called to the proximity of their works to 
the gas company's mains, and notice was given that they would be held 
liable for any damage and loss which arose in consequence. In October of 
the same year it was seen that some of the sbrubs in an adjoining garden 
turned sickly and died, and investigation showed that the supply pipe from 
the gas company's main been fractured, evidently by а blow from a 
pickaxe. The electric light company paid the cost of repairing the pipe, 
but repudiated liability for loss of gas. 
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Mr. FALKNER deposed that there wasa considerable increase in the loss of 
gassince defendant company had been carrying on their works in the district, 
and the amount of the present claim was а moderate one having regard to 
the quantity of gas which it was possible had escaped from thefractured pipe. 

Mr. WILTON, for defendants, said their contention was that the gas 
company's men might have done the damage themselves in searching for 
the earlier leakage. They could not prove it ; it would be rather difficult 
to do that. 

Mr. FALKNER said he had made tests with the piece of fractured pipe 
to ascertain the time it took to force a certain quantity of gas through the 
hole. He should think that four times the amount claimed for would 
possibly have passed through the leakage. 

GEORGE WALDRON said when excavating for the leakage in October, 
а man named Chiverton, who had been in the employ of defendant com- 
pany, pointed out the exact spot where the fracture was, and said he did 
it. Chiverton was since dead. 

Mr. HERBERT J. IBBOTSON, manager of the Newport gasworks, gave 

t as his opinion that 400,000ft. or 500,000ft. of gas might have escaped 
during the six months, and, therefore, the claim of the plaintiff company 
was extremely reasonable. 

Mr. WILTON said defendants were fighting the question on principle, 
as not only electric light companies, but gas and water companies, and 
others who had power to break up the roads, were seriously concerned, and 
to their knowledge no case of a similar character had arisen before. He sub- 
mitted that his company, which had statutory powers, had done what was 
required of them by giving due notice of their intention to break up the roads. 
According to a case which had been decided, the gas company, on account 
of their contributory negligence in failing to exercise their right of super- 
intending the works and seeing that no damaged pipe was covered up, 
could not ask defendants to pay for the loss of gas which they said had 
been escaping for the unreasonably long period of six months. 

His HONOUR said he was sure there was no case which supported that 
contention. - 

JOHN HAMILTON said the man Chiverton was not taken on to work 
by bis company till some time after the work of excavating in Broadway 
was completed, and, therefore, was not working there when that cable was 
laid. The fracture could not have been made without their knowledge, 
ав they would have smelt the gas. 

Mr. A. E. MAYES, manager of the electric light company, said it was 
almost impossible to avoid making a few fractures of other pipes in the 
course of their work, but they made it à practice of giving notice at once 
to the companies concerned, and when the accounts came in they were 
generally for small amounts and they paid them without further trouble. 

His HONOUR said it was a difficult case. He was not guided in any way 
by the statement the man Chiverton was alleged to have made as to the 
fracture, but he took into consideration alone the fact that the electric light 
company paid the claim for damage, and he had come to the conclusion, 
though not without some doubt, that they committed the damage and 
therefore by law were bound to pay. The statutory powers of defendants 
did not prevent the gas company from recovering for an act of negligence, 
and as the quantity of gas claimed for was a rough estimate, he thought 
the justice of the case would be probably met by giving judgment for 
plaintiff company for £15 and costa. 

Mr. WILTON asked for leave to appeal and His Honour offered to 
consider any point submitted to him in writing. 


Harrap and others v. Stevens and Barker. 

In the Mayor's Court (London) on Friday before the Common Serjeant 
(Mr. Bosanquet, K. C.), and a jury, Messrs. Harrap, Hewet: and Duffield, 
consulting engineers, sued Messrs. Stevens and Barker, electrical engineers, 
Maidstone, for £50, which, it was alleged, defendants had agreed to pay in 
consideration of plaintiffs refraining from competing with them in obtain- 
ing the position of consulting engineers to Maidstone Corporation. Plaintiffs 
did refrain from such competition, and defendants obtained the coveted 
position. Defendants denied making any such agreement, and pleaded 
alternatively that, if made, it was an illegal contract, and against public policy. 

Mr. P. T. Blackwell was Counsel for the plaintiffs, and Mr. Lewis Thomas 
represented the defendants. 

Mr. GEORGE THOMAS HARRAP, member of plaintiff firm, deposed 
to having an interview with Mr. Stevens, one of the defendants, who said 
he thought their firm had every likelihood of getting the appointment of 
consulting engineers to Maidstone Corporation ; that the engineers’ scheme 
then under consideration would not be proceeded with ; that they had 
many friends on the Council, and that if plaintiffs stood on one side they 
(defendents) would obtain the appointment. Witness said he would be 
pleased to assist defendants. Mr. Stevens then offered plaintiffs a fee of 
£50. Defendants were to be at liberty to say that plaintiffs had with- 
drawn, and were, in fact, assisting defendants in the matter, Defendants 
did secure the position and carried out the municipal scheme. Plaintiffs 
did not press for immediate payment of the £50, but upon their eventually 
doing so, Mr. Stevens first denied having received any money from the 
Corporation, and finally refused payment. 

Mr. Hewett, another member of the plaintiff firm, gave corroborative 
evidence. 

For the defence, Mr. WILLIAM A.STEVENS said he had never invited 
plaintiffs to refrain from competing. His firm was asked to submit a 
scheme, and there was no question of competition. Their acheme was 
adopted and had been carried out. He had never promised to pay £50 to 
plaintiffs. He called upon plaintiffs in regard to other work at the very 
time Maidstone Corporation gave their decision with regard to the electric 
lighting scheme, and mentioned this cireumstance, and said that if they 
required plaintiffs’ help in the matter, which was probable, they would 
give them a retaining fee of £50. Their assistance} had not been required. 

Ultimately, the jury found for plaintiffs, and judgment was entered for 
the amount claimed with costs. 


Patent Exploitation (Ltd.) v. Siemens Bros. & Co. (Ltd). 


The hearing of this appeal was resumed on Friday last. 

Mr. A. J. WALTER, оп behalf of the respondents, following Mr. Fletcher 
Moulton, referred to the specifications of other dry batteries which he relied 
upon as anticipations of the plaintiffs’, and examined iu detail the various 
pastes of the different contrivances for the purpose of showing that there 
was по distinction, electrical or mechanical, between these and the essential 
components of Hitchcock’s apparatus. If fine pulverisation was any 
feature of Hitchcock’s invention at all, the public was not fairly warned 
of the fact, and certainly as far back as 1888 electricians knew pre- 
cisely the degree of consistency required for an unspillable battery. 
Defendants’ batteries had been openly sold alongside the plaintiff.’ 
since 1893 without any complaint till 1901, when the plaintiffs’ patent 
was about to expire, and then this action was brought. Summarising 
his argument, he submitted that this was a patent for a class and not 
for a particular form of cell, that the class was defined by two semi-sclid 
layers, one only of which contained a depolariser, and that beyond that 
limitation there was no limitation at all. The electrodes might be varied, 
and so also might the excitant, the hygroscopic and the depolariser ; 
pulverisation was not described in the specification as an essential. By 
common electrical knowledge there was no subject-matter in the patent, 
and there were several anticipations of it. If the question came to one of 
infringement he admitted that the defendants had infringed if the plain- 
tiffs’ specification was to be interpreted in the way the plaintiffs said it 
should be, but the only evidence given on the issue of infringement was not 
as to manufacture or process of manufacture but was directed to analysis, 


and as this was а patent for construction and not for materials analysis 
was of no value at all. | 


Mr. ASTBURY then replied on the whole case. He said the plaintiffs’ 
patent was а very wide one no doubt, when fairly construed, though not in 
the rather absurd sense that the defendants’ counsel represented. When 
it was pointed out that the mixture was to be solid or semi-solid or plastic 
those terms were not introduced as alternatives, but the term “ plastic" was 
used as the opposite of elastic. It meant something that would keep upand 
keep its form, and indicated the degree of pulverisation that was necessary. 


‘It was common knowledge that a battery could be made unspillable by the 


use of asbestos sponge or other material that would hold the fluide; 
the plaintiffs’ invention was not that, but it was putting side by side the 
two layers with the characteristic that the depolariser was to be keps 
to its own lower Jayer, an arrangement which excluded the use of acids as 
depolarisers. 

At the сопс! лвіоп of the arguments on Tuesday their lordships reserved 


judgment. 


Sales Co. (Ltd.) v. County of London and Brush Provincial 


Electric Lighting Oo. (Ltd.). 

In the City of London Court last week, before Judge Lumley Smith, 
K.C., plaintiffs sought to recover £20 damages for breach of contract to 
give a supply of electric current by a certain date. 

Mr. R. J. DRAKE, for plaintiffs, said defendants entered into an under- 
taking to supply plaintiffs with electric current, and plaintiffs had their 
premises wired and fittings put in, but could not get supply, and many 
weeks after the date agreed upon gas had to be laidon. The present action 
was for the recovery of the cost of the gas fittings. 

Defendants pleaded that they had to obtain the permission of the Shore- 
ditch Borough Council before they could do the work, and that took a long 
time. 

On the ground of delay, judgment was given for the plaintiffs for 
£10. 10e., with costs. Leave to appeal was refused. 


Monarch Motor Co. (Ltd.). 


Mr. Justice BYRNE, in the Companies Winding-up Court, on Tuesday, 
on а petition of E. Jessurun, made a compulsory winding-up order against 
this company. 


River Plate Blectric Light and Traction Co. (Ltd.). 

Mr. Justice Byrne on Tuesday heard а petition for the Court's sanction 
to a scheme of arrangement between the company and its unsecured 
creditors. It is proposed to give each unsecured creditor full satisfaction 
of all bia claims in fully paid ordinary shares. The scheme does not affect 
secured creditors who had been otherwise dealt with. 

His lordship adjourned the petition for a week, and directed а 
meeting of shareholders to be held to approve tbe scheme, 


SS MA!HHcnnu AH 


PARLIAMENTARY INTELLIGENCE. 
THE PACIFIO CABLE. 


Among the printed replies to questions in the House of Commons on 
Thursday last week was the following :— . 

Sir E. A. SASSOON asked the Postmaster-General, as representing the 
Secretary of State for the Colonies, whether he would consider the advisa- 
bility of arranging with the Pacific Cable Board that, in the interval before 
opening the Pacific cable to public traffic, or at any other early and con- 
venient date, the consulting engineers to the Board should conduct a series 
of speed trials over the Vancouver to Fanning Island cable to ascertain, in 
the intereat of scientific knowledge, how many letters per minute the 
cable was capable of carrying under the simplex and duplex conditions of 
working, and under either or both of these conditions when an automatic 
curb was employed. 

Mr. А, CHAMBERLAIN said he was glad to be able to say that the 
cable had been laid in perfect, condition, and that the tests for insulation 
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and conductivity were satisfactory. The сом, o DBineers of the 
Pacific Cable Board had conducted a series of speed tial meer the Vancouver 
to Fanning section of the cable. These tests showed hat tbe cable was 
capable of carrying 85 letters à minute with hand working, 100 letters а 
minute with automatic curb working, and, approximately, 168 letters а 
minute (84 letters each way) with duplex and curbed automatic working. 
These tests exceeded the anticipations of the expert witnesses who gave 
evidence before the Pacific Cable committees. 


TUNBRIDGE WELLS TELEPHONES. 


In the House of Commons yesterday, 

The POSTMASTER-GENERAL, in reply to Mr. Griffiths-Boscawen, 
stated that he had decided not to give his consent to the proposed sale of 
the Tunbridge Wells municipal telephone system to the National Tele- 
phone Co. except on certain conditions ‘necessary to the maintenance 
of the policy approved by Parliament in the Telegraph Act of 1899. 
In permitting the extension of the company’s licence in local areas 
where municipal competition might be established, Parliament intended 
to place the competing systems on an equality, but did not contem- 
plate the enjoyment of this advantage without competition. He therefore 
thought it necessary to secure for the Postmaster-General the right to 
terminate the company’s local licence on Dec. 31, 1911, the date of termi- 
nation specified in the company’s general licence. Under the telephone 
licence of the Tunbridge Wells Corporation the Postmaster-General had 
the right to purchase such of the plant as might on the expiration of the 
Corporation licence be useful for Post Office purposes on what are com- 
monly known as "tramway terms," that is, at ite fair market value as 
plant in use. He had extended this condition to the whole plant of the 
National Telephone Co. existing in the Tunbridge Welle area in 1911. He 
was glad to be able. tostate that he had that day received from the National 
Telephone Co. an assurance that they were prepared to accept these 
conditions. 


The Electric Lighting Acts Amendment (Scotland) Bill was read а second 
time in the House of Lords on Thursday last week, passed through Com- 
mittee on Tuesday last, and was read a third time on Wednesday this 
week. 

The Expiring Laws Continuance Bill was read & second time in the 
House of Lords on Wednesday. 

The Lords Amendments to the Patent Law Admendment Bill were agreed 
toin the House of Commons on Wednesday. 


LIGHT ELECTRIC RAILWAYS. 


In our present issue we give а complete list of the applications 
lodged. during the past month with the Light Railway Commissioners 
for new light (electric) railway projects. Altogether there were 20 
applications, two being for new steam lines, five for extension of 
time, one for power to work existing railway as а light railway, and 
the remaining 12 seeking authority to construct electric tramways or 
light railways. From the list of applications (set out below) since 
the Light Railways Act (1896) came into force it will be seen that 
there are fewer promotions on this than on any previous occasion. 
This is no doubt due to the temporary nature of the Light Railways 
Act, which has had to be again temporarily renewed by the Expiring 
Law Continuance Act, and to the general anticipation that in the 
next session of Parliament the Government will bring forward a 
comprehensive measure dealing with light rail ways. 


1901. | 


1902. 1900. | 1899. | 1898. | 1897. |1896 
Nov. Мау Nov. May Nov. May Nov. May ov. May Nov. May Nov. 
Total ap | „ 
plicatns e 35 80 28 28 
Electric 


schemes | 12 16 40 22 19 17 32 21 32|18 16 10 | 14 
160 i | | | 
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SINGLE GLOBE ENCLOSED ARC LAMPS. 


Messrs. Drake and Gorham inform us that they have introduced a 
lamp of this pattern to meet a demand for more brilliantly lighted 
globes than is usual with a double enclosed lamp. For general use 
the illuminating effect is not quite so good if the globe is in the line 
of sight, owing to the fact that a brilliant illuminant causes the iris 
of the eye to contract, the surrounding objects, therefore, appearing 
darker. 

The greatest objection to a single enclosure lamp—namely, very 
short life—has been largely overcome in the Jandus single enclosure 
arc lamp by an application of gas checks and chambers at the top of 
the globe ; these details are covered by the Marks patents owned by 
the Jandus Company. By these means the life of a single globe 
lamp is greatly prolonged, although, of course, the burning hours of 
the Jandus double enclosure lamp are not reached. In designing the 
single enclosure lamp the Jandus Company have adhered to their 
well-known mechanism, and the parts and fittings throughout are 
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SiNaLE GLOBE ENcLosgD Anc LAMP. 


interchangeable, the only difference being in the globe-carrying frame, 
which is shaped to suit the special globe. The trimming is effected 
by rotating the milled nut at the top of the globe by one half-turn. 
The globe and carbons can then be withdrawn by one hand—a most 
desirable point when trimming lamps from the top rung of a ladder 
or pair of steps, as in this position one does not care to have both 
hands full of & miscellaneous collection of loose carbons, globes, 
holders, &c. In the Jandus lamps all are withdrawn bodily, and can 
afterwards be readily taken apart and cleaned on a lower rung of the 
ladder. The lamp has an extremely short overall length of 2ft. 6in., 
while the diameter of the lamp case is bin. 

The lamp is made either for parallel or for multiple series working 
on all voltages, and is fitted with fireproof coils, special shunts to 
withstand the full voltage, and simplified mechanism, good working 
beiny guaranteed under any conditions for 12 months. The cases are 
finished either in dark green or ivory-white enamel, the darker colour 
being recommended for outdoor use. Either opal glass or enamelled 
steel reflectors are supplied, or a special reflector, as shown in the 
second illustration, is supplied for shop windows, and the makers 
inform us that they keep а large variety of globes in stock. 


ice | 
Title. County. Promoters. Evgineer. | ae Gauge. Agenta 
: | | Ft. in. 

Avonmouth .......................уД.. Gloucestershire.. Philip Napier Мїйев........................... Kirkland & Capper 2} 4 8} Torr & Co. 
Dartford Extensions ............... ent i Dartford District Council.... ..... W. C. С. Hawtayne 71 4 8} Baker, Lees & Co. 
Devonport Corporation Devonshire ...... г Devonport Corporation ..................... C. Chad well | l} 3 6 Sherwood & Co. 
Doncaster Corporation. Yorkshire ......... Doncaster Corporation.... : W. H. R. Crabtree | 14 4 83 Sherwood & Co. 
Dudley, Halesowen and District Worcestershire & Dudley, Stourbridge & Dis. Elec. Traction | S. Sellon ............ 54 3 6 8. Morse. 

| Staffordshire Co. and British Elec. Traction Co. 
Grimsby District.... . Lincolnshire ... Great Central Railway Co C. А. Rowlandson | 71 | 4 8} Martin and Leslie 
High Peak District.. q Cheater & Derby. Derbyshire and District Traction Synd. | J. E. Waller......... 201 4 84 W. and W. M. Bell 
Lastingham and Rosedale ......... Yorkshire ......... Lastingham and Rosedale Light Ry. Co. | C. Chadwell......... Sia .. | J. C. Mathews & Co. 
Quarry Bank, Brierley Hill and | Staffordshire and | Quarry Bank, Brierley Hill, and Rowley | R. P. Wilson ...... ój |5 6 | Baker, Lees & Co. 

Rowley Regis Worcestershire | Regis District Councils 
Ripon and District ..... — Yorkshire ......... Power and Traction (Ltd.)) R. A. Smith......... 44 5 6 | Baker, Lees & Co. 
Rowley Regis ...................... ~ | Staffs. & Worcs. ' Rowley Regis District Council.. К. P. Wilson ...... 54 | 3 6 | Baker, Lees & Co. 
Rugby and District................-- Warwickshire ... О. W. Bowen and S. Horton Pritchard,Green&Co., 44 3 6 Wm. Webb & Co. 
Torquay and District ..... — Devonshire ...... Power and Traction (Ltd.) ............... R. А. Smith......... 8 5 6 | Baker, Lees & Co. 


* Electricity or steam. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[eid 


APPOINTMENTS VACANT AND FILLED. 


East London (South Africa) Town Council require a town electrical 
engineer at a salary of £500 per annum and £50 per annum for horse 
allowance. 'The successful applicant will have to take control of 
entire installation for electric lighting and tramways. Applications 
to Mr. Lancelot Useher, town clerk, Town Office, East London, 
South Africa, by noon Jan. 5, 1903. 


Shipley Urban District Council require a person competent to 
undertake the superintendence of the electrical equipment of tram- 
ways, and to act generally under direction of resident electrical 
engineer. Applications to clerk (Mr. Isaac Lindow), Manor House, 
Shipley, Yorke, by Dec. 15. See advertisement. 


Dundee City Council invite applications for the position of city 
electrical engiueer at a salary of £400 per annum. Further parti- 
culars are given in an advertisement. Applications to the town clerk 
(Sir Thos. Thornton, LL.D.) by Dec. 27. 


An electrical adviser 1з required for the Government of Ceylon 
and the Municipal Council of Colombo. Particulars as to qualifica- 
tions, &c., are given in an advertisement. Salary Rs. 1 0, O00, rising 
to Rs.12,000 per annum by annual increments of Rs.500, with travel- 
ling allowances. риса to the Crown Agents for the Colonies, 
Downing-street, London, S.W., up to Saturday, Dec. 27. 


An assistant lecturer in mathematics (salary £150, rising to £200) 
and a demonstrator in electrical engineering (£120, rising to £150) 
are required for the Municipal Technical Institute of West Ham. 
Particulars from the principal, Municipal Technical Institute, Rom- 
ford-road, West Ham, before Dec. 24. See advertisement. 

Motherwell electricity department require a mains superintendent. 
Applications to burgh electrical engineer (Mr. S. E. Britton), elec- 
tricity works, Motherwell, by 18th inst. See advertisement. 

A works manager is wanted for an old-established cable manufac- 
turing business in Eogland. Applications, addressed Secretary, care 
of Davis & Co., 23, Finch-lane, London, E.C. See advertisement. 


A car works superintendent is wanted in England for a municipal 
tramway system of about 150 cars. Applications before Dec. 26. 
See advertisement. 

Bermondsey (London) Borough Council require a clerk and can- 
vasser in their electricity department. Applications to the town 
clerk (Mr. Frederick Ryall) by noon Dec. 31. See advertisement. 

London County Council require an assistant electrical engineer 
for their tramways department. Salary £900 per annum. Forms 
of application from the clerk of the Council (Mr. G. L. Gomme), 
Council offices, Spring Gardens, S.W., to whom applications by 
10 a.m. Jan. 5. See advertisement. 

Fulbam Borough Council require a borough electrical engineer. 
Commencing salary £400 per annum, rising to £600 by annual 
increments of £25. Applications to town clerk by Dec. 15. 


Elland District Council require an electrical engineer for combined 
refuse destructor and electric lighting station. Applications to 
ed . Clarkson, solicitor and clerk, Town Hall Chambers, Halifax, 

y Dec. 22. 


Morley Council require & borough electrical engineer. 


Appli- 
cations by noon 27th inst. 


Mr. С. W. King, car sheds superintendent to the Potteries Electric 
Traction Co. at Stoke-on-Trent, has been appointed manager of the 
Wrexham electric tramways. Mr. King was recently presentes by the 
eal a of the former company with a marble clock and pair of 

ronzes. 


Mr. R. Britton has been appointed by the Postmaster-General 
superintendent of the instrument factory in the factories department 
of the Post Office in sucoession to Mr. Willmot, promoted to be 
controller of factories. 


Mr. Ernest W. Dunton, until recently chief electrical engineer at 
the Earl’s Court Exhibition, has been appointed engineer and 
manager of the Southern Electrical Installation and Wiring Co., 
Hastings. 

Mr. James A. Robertson, at present engaged with Messrs. Denny & 
Bros, Dumbarton, has been appointed electrical engineer to the 
burgh of Greenock. | 

Mr. H. A. Nott, of Motherwell, has been appointed mains superin- 
tendent at Wimbledon. : | 


Educational Notice.—The next term of the departments of 
mechanical, civil and electrical engineering at Hartley University 
College, Southampton, commences on Jan. 7. The full courses 
extend over three yeara and are arranged to meet the requirements 
of students preparing for the B.Sc. See also advertisement. 


African Trans-Continental Telegraph.—The African Trans- 
Continental Telegraph Co. has suspended the construction of their 
telegraph line. Financial News. 

Arbroath.—The Council, having been notified by the Board of 
Trade that their electric lighting order of 1899 had not yet been put 
into force, have applied for an extension of time. 


Automobile Exhibition —There is at the present time being 
held in Paris an instructive exhibition of automobiles. A very large 
and miscelluneous display of these vehicles is on show. 

Battersea (London).—The Borough Council on Wednesday 
authorised extensions of the electric fighting mains, estimated to 
cost £900. Application is to be made for a loan of £523 for wiring 
the Council's stores and workshops. 


Belfast.—At a recent meeting of the Gas and Electric committee 
the electrical engineer (Mr. Victor A. H. McCowen) pointed out 
that the Corporation had obtained, in their 1902 Act, power to hire 
out electric motors and heating appliances, and as there were various 
types of electric radiators on the market, he recommended that 
facilities be given for hiring out certain types. Consideration of the 
matter was postponed for the present. 

Bolton.— The Corporation are putting down two 1,500 н.р. Mus- 
grave engines direct-coupled to dynamos of the English Electric 
Mfg. Co. The first set was started on Thursday last. 


Bradford.—The Tramways committee have placed an order with 
Messrs. G. Е. Milnes & Co. to fit six car bodies, now being made by 
them for the Corporation, with car top covers, similar to those in 
use at Liverpool, at £50 per car. 

Bridgend.—The South Wales Electrical Power Di:tribution Co. 
have informed the Council that the company's Act of Parliament 
рети them from supplying electric energy for driving a motor 

rom waich a dynamo could be driven for lighting. 


Brighton.—The municipal electric tramwaya have been ток 
for just twelve monthe, and during the period between 9,000,000 au 
10,000,000 passengers were carried. It is estimated that there will 
be a profit of £1,500 after paying expenses and maintenance charges 
апа interest on borrowed capital. 


Camberwell (London). Electric lighting matters were discussed 
for several hours by the Borough Council on Wednesday, and 
ultimately it was decided, on the recommendation of the Finance 
committee, that the application of the London Electric Supply Cor- 
poration for a оа electric lighting order to cover the whole 
of the borough should be supported. At the present time three 
companies possess electric lighting powera for a portion of the 
borough—the County of London Company, the London Electric 
Supply Corporation and the Crystal Palace and District Electric 
Light Co. 


Oolchester— Тһе borough electrical engineer (Мг. A R. S Паг) 
has reported to his committee on the plant required to meet the 
anticipated demand for electric current during the winter of 1903-4. 
Mr. Sillar states that an expenditure of £4,210 would be absolutely 
р —viz., 500 нр. steam engine, 21,800; 375kw. to 400kw. 
dynamo, £1,600 ; panele, instruments aud cable connections, £140 ; 
steam pipe, lagging and exhaust pipe, £70 ; excavating and concrete 
foundations, £50 ; meters, service botes and connections, £550. In 
order to increase and maintain the economy of the station, a further 
outlay of £2,240 would be necessary, including а new exhaust range 
(£180), condensing plant (£900) and water cooler (£760). Mr. Sillar 
also suggests the advisability of putting down water softening plaut 
for £400. "To enable them to supply the Tramways committee with 
motive power for the trams, alterations and additions to the engine 
room, to cost a further £820, were recommended, making the total 

roposed expenditure £7,270. Tae Electric Lighting committee 

ve endorsed Mr. Sillar’s proposals with the exception of the water- 

softening plant and tramway plant, and the Council have applied for 
eanction to borrow £7,000. 


Derby.—The Council have appointed Mr. С. H. Wordingham, 
at a fee of 50 guineas, to report upon various sites for their proposed 
power station. 


Bdinburgh-Queensferry Tramways.—A proposal to construct 
an electric tramway from Edinburgh to Queensferry has been con- 
sidered by the Lord Provost’s committee of Edinburgh Council. The 
promoters have been notified that the committee object to the use of 
the overhead system of traction in Edinburgh. 

Biectricity in the Navy.— It is announced that in all ships of 
the Channel Squadron electric ammunition hoists are to be fitted to 
the guns. 


Felixstowe.—The directors of the Suffolk Electricity Supply Co. 
have offered to sell their undertaking in Felixstowe and Walton for 
£8,000 to the Council, and the latter are willing to purchase if the 
company will permit £3,000 of the purchase money to remain over 
for a time. 

Hackney (London).—The accounts of the electricity department 
for the 11 months ended Sept. 30 have been issued. The capital 
expenditure was £207,722, the revenue from electricity supply 
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£11,459 (£7,528 from private and £3,931 from T Wi Lighting), and : 


from meter rents, &c., £147, a total of £11,008. ing exponses, 
exclusive of cost of carbons and maintenance chat B's of public light- 
ing, were £4,969, leaving a groes profit of £6,037. Interest came to 
£5,606 and sinking-fund instalment to £1,104, showing a net deficit 
for the period of £73. The capacity of the dynamos was 1,800kw., 
and the maximum load reached was 996kw. The load-factor was 11:6. 
The number of equivalent 8 c.p. lamps connected was 52,541. Units 
generated were 1,137,330, of which 512,945 were supplied to private 
consumers and 413,125 for public lighting, the average price obtained 
being 3°53d. for private and 297d. for public lighting. Works costs 
came out at 0 947d. per unit, and, after taking management expenses 
into account, the total costs were equal to 1'294, per unit. 


Kilmarnock —Prof. Kennedy was selected by the Council on 
Wednesday to prepare a report on electric lighting and tram ways. 


Kingstown (Dublin).—In the course of the proceedings at the 


last Council meeting it was announced that there was a liability to 


date of £2,000 in connection with the projected electric lighting 
scheme. The Council obtained a provisional order in 1896, but 
though many discussions on the subject have taken place nothing 
definite has yet been done to comply with its provisione. 


Leigh (Bssex).—A committee has been formed to meet a deputa- 
tion from Southend Corporation in rd to supply by the latter of 
electric current for public and private lighting in the Leigh district. 


Light Railways.—The Colne and Trawden Light Railways 
(Amendment) Order has been submitted to the Board of Trade for 
confirmation. Objections by Jan. 2. 

The Light Railway Commissionera have granted the application of 
Maidstone Corporation for an order to construct light railways at an 
estimated cost of £24,000. 

_The Board of Trade have remitted the Clacton and St. Osyth 
light railway order to the Light Railway Commissioners for farther 
consideration, as the promoters object to a clause in the order under 
which they would be compelled to take electric energy from the 
Council in the event of that body being able and willing to supply it. 

The Rhyl and Prestatyn Light Railway Co. having failed to carry 
out their agreement to complete the line by April 1 last, and to take 
notless than 150,000 units of electric current per annum for five 
years from that date from the municipal electricity department, Rhyl 
Council have submitted a case to counsel to ascertain their position 
under this agreement. 


Liangollen.—A company has been formed to establish electricity 
supply in this district. 

London County OCouncil—At Tuesday's meeting the Parlia- 
mentary committee reported having included in the Council's Tram- 
ways and Improvements Bill the following estimates :—For the 
construction of new tram ways, cars, car sheds, sub-statione, machinery, 
&c., and loans for a generating station, £864,000 ; for street improve- 
ments, £390,000. "The Establishment committee reported that fresh 
tenders had been received from the National Telephone Co. and the 
Post Office for the provision of increased telephonic facilities at the 
central office, and as the tender of the former was the lowest, the 
committee again recommended the Council to accept it. 'The Post 
Office explained that the difference in the charges for the new service 
was due to the fact that the company was able to credit the total 
charge with some allowance for existing services. 

Mr. Dickinson moved to refer the matter back, and said he hoped the 
Council would not do anything to help the company, which was trying 
to crush out а municipal service by offering preferential rates. 

Mr. BENN seconded, and eaid in his opinion the reputation of the Post 
Office as а business body was at stake in this mattter. 

Mr. Beacucrort asked the Council to accept the recommendation of the 
committee, and uphold its policy of buying in the cheapest market. 

The amendment was rejected, and the report adopted. 


Lowestoft.—The Council have purchased from the D ake and 
Gorham Electric Traction (Pioneer) Syndicate for £500 the order 
for the construction of a light electric railway from Lowestoft to 
Kessingland. 

Lyndhurst.—The Board of Trade have granted an extension of 
three months for complying with the provisions of the Lyndhurat 
electric lighting order. 

Melbourne (Australia).—The balance-sheet of the Electricity 
committee for the year ended Feb. 28, 1902, has been issued. The 
Th expenditure was £290,515. 15s. lld., the revenue from 
sale of current to private consumers, meter rentals, &., was 
£41,399. 8s. 5d., while street lighting produced £18,269. 6s. 8d., and 
the lighting of municipal and public buildings £3,896. 183. 4d., 
or a total of £63,565. 13s. 5d. Generation expenses came to 
£48,468. 153. 9d., and cost of distribution to £12,412. 15s. 10d, 
leaving a profit of £2,684. 1s. 10d. Interest and sinking fund instal- 
ment amounted to £19,521. 14s. 4d. After taking into account the 
balance from last year (£71,110. 1s. 6d.) and interest on unexpended 
balance of loan (£1,017) there was a deficit of £8,710. 11s. 


Municipal Telephony.—At a meeting of the Swansea Telephone 
committee on Friday, the consulting engineer (Mr. A. К, Bennett) 


attended and presented a report on the financial position of the 
telephone undertakings of Guernsey, Glasgow and Tunbridge Wells. 

At Guernsey (said Mr. BENNETT) there had been a profit of £117.11s. 2d., 
and the number of lines had increased to the proportion of one to every 59 
of the population. At Glasgow а surplus of £398 was shown on nine 
months’ working. With regard to Tunbridge Well», Mr. Bennett stated 
the circumstances which led the Corporation to negotiate with the 
National Telephone Co., and expressed surprise at the course adopted by 
the Tunbridge Wells Council. At Swansea the total cost was estimated 
at £18,000, or £24 per line. There was, therefore, considerably greater 
margin than at Tunbridge Welle, and in view of the abeence of the per- 
petual opposition to wayleaves which was encountered at Tunbridge Wells 
was amply sufficient. 

The OHAIRMAN said that tenders had been invited by Swansea Corpora- 
tion, and they were £800 within Mr. Bennett's estimates. 

In reply to а letter sent by Major Sinclair on the queation of intercom- 
munication, Mr. BzxNETT said the National Company had signed an 

ment with the Postmaster-General, by which, under the Telegraph 
Act, 1899, they would be bound to accede to the demand for intercom- 
munication. If there were any difficulty, appeal could be made to the 
Postmaster-General who would solve the question at once. There were 
limita to the extent to which they could anticipate increases in the demand 
in thefuture. He had provided for 1,500 subscribers, and a larger scheme 
would, of course, mean a bigger sinking fund. Au additional £6,800 would 
be required to provide ducts for 3,200 subscribera. 

It was decided to instruct Mr. Bennett to prepare plans of the routes and 
to proceed with the work in the borough proper and the Mumb'es at once. 

А licence for а municipal telephone exchange for Oldham and 
district has been granted by the Postmaster-General. 

Nairn.—The Lighting committee are considering an offer by 
ME Crompton & Co. for taking over the burgh electric lighting 
order. 

Ormskirk —O wing to the refusal of the Lancashire County Council 
to permit Southport Corporation to Jay electric lighting cables from 
Southport to Ormskirk, negotiations for the transfer of the Orms- 
kirk provisional order to Southport Corporation have been aban- 
doned, and the Ormskirk Council have authorieed the Electric, 
Lighting committee to obtain flesh offers for the order. 


Power-Station Design —At the general meeting of the Scottish 
Association of Municipal Engineers and Sarveryors, which will be 
held.on Saturday in Glasgow, among the Papers to be read is one 
entitled “The Design aud Construction of Power Stations.” 

Reigate.— Extensions of the electric lighting mains were authorised 
at the last meeting of the Council. Owing to the increasin demaud 
for current it has been decided to obtain an additional 200kw. 
alternator. 

Bochester.—The Council have decided to proceed with their bill 
for powers to construct municipal tramways. The two companies 
who are applying for Parliamentary powers to construct electric’ 
tramwaysin this district will, therefore, be opposed. 

Romford.—The Council have accepted the terms of the Empire 
Electric Light and Power Co. for the erection of electricity works 
and for the construction of electric tramways. 

Salford.—The Prestwich electric tramway route was opened for 
traffic on Friday last. | | 

Sleaford.— The increasing demand by 
electric energy necessitates the provision o 
electricity works. 

South Africa. Kimberley Borough Council have declined the 
offer of the De Beers Co. to supply electric energy, and further 
5 are to be placed for generating plant, estimated to cost about 

10,000. 

Salisbury (Rhodesia) Town Council have (according to the British 
and South African Export Gazette) decided to erect electricity works 
for the supply of current for lighting and traction. 

Stepney (London) —The Electric Lighting committee’s recom- 
mendation that arc lamps be erected in Upper East Smithfield at an 
estimated cost of £750, has been adjourned for a month. 

Stewartstowa (Ireland).—A deputation has been appointed to 
visit Belfast to inspect the electricity works and report on the 
question of electric lighting. | 

Stretford.—The Manchester си and Tramways Co. have 
issued a writ against the District Council for an injunction to restrain 
them from using, removing or otherwise interfering with the tramway 
lines within Stretford. Manchester Corporation, acting under 

ment with Stretford Council, are about to reconstruct the lines 
for electric traction. The [action агіғев out of Sir F. Bramwell’s 
award with regard to the purchase by the Corporation and the Dis- 
trict Council of the undertaking of the company. The arbitrátor 
gave alternative awards, with the expreesion of opinion that the 
award least favourable to the local authorities was in accordance 
with a proper reading of the Tramways Act. This view was con- 
firmed in the High Court but is subject to appeal. Under the 
award the Stretford Council found that they were liable to pay the 
company £163,000, and the company contend that, although their lease 
has expired, the Council cannot enter into posseseion of the lines 
until the amount of the award haa been paid. 


„ 


private consumers for 
additional plant for the 


880 


THE ELECTRICIAN, DECEMBER 12, 1902. 


Sunderland.—An inquiry will be held to-day (Friday) into the 
application of the Corporation to borrow £71,000 for extensions of 
the electricity supply undertaking. 

In the rep ort of the Health committee, presented to the Council 
on Wednesday, it was recommended that the courtyards, cross- 
streets, staircases and one living room in each tenement in the 
workmen’s dwellings on the Hit Case area be lighted electrically, 
enrrent to be supplied through penny-in-the-slot metera. 

Ald. BRUCE said the committee were unanimous in their recommendation. 
The comparative cost of electric and gas lighting had been fully considered. 
There were great advantages on the side of electricity which he thought 
outweighed the advantages of gas, and the cost of cleaning would also be 
len. As to cost to the consumer, they would get 25ft. of gas, giving a 
12 c.p. light for five hours for 1d.; and an 8 c.p. incandescent electric 
lamp would cost ld. for 54 hours. The matter which weighed with the 
committee was that if they had to lay the mains for electricity for those 
houses they would then be ina position torecommend the Council tolight the 
area with electric arc lamps. He would like the Council to pass the scheme 
as an experiment, because it was well known tbat there was a desire that the 
penny-in-the-slot system of electricity supply should be tried. The pro- 
perty recommended for tbis experiment belonged to the Corporation, and 
the fittings, when put in, remained their property whether the tenant 
stayed or not. 

The proposal was approved. 


Taunton.— At the meeting of the Council cn Tuesday the question 
of the recent prosecution of the borough electrical engineer (Mr. 
Thornhill) led to a lengthy discussion. The Electric Lighting com- 
mittee submitted a new form of agreement which they propose to 
adopt for the supply of electric current to consumers in future. 

Mr. E. B. THORNHILL then read a written explanation of the methods of 
working and registering adopted in connection with electricity supply. He 
stated that after he had given the young man Witham (the principal 
witness for the prosecution) notice to leave, his father, in the course of an 
interview, told him (Mr. Thornhill) that if he did not take his son back or 
get him a similar job he would “ make it hot for him." 

Ald. Роттев (chairman of the committee), while realising the significance 
of the dismissal of the case against Mr. Thornhill, regretted, as did the com- 
mittee, that he did not have an opportunity of putting his version before 
the court. He wished to contradict the statement made by the solicitor 
for the prosecution (Mr. Wansbrough) that within six months £200 had 
been fraudulently obtained from contumera of electric current in conse- 
quence of overc Ав а matter of fact 20 per cent. of the meters 
were never touched, and instead of receiving £200 in six months from extra 
charges, the amount received in nine months was only £37. 3s. 7d. 

Mr. Lewis said Mr. Thornhill’s character was above reproach. 

Ald. Роттен said Mr. Thornhill had been the victim of a malicious 
prosecution. | 

The committee’s report was adopted and the new agreement was approved. 

Tiverton.—The Council recently received offers from three com- 
mas (Messrs. Crompton & Co., Christy Bros. and Middleton and 

mundson's Electricity Corporation) for the erection of electricity 
works in the district. The proporals of Mesers. Christy Bros. and 
Middleton found most favour with the Council The firm offered 
£400 for the provisional order, to pay half the cost of the site for 
generating station (£150) and to hand over to the Couucil all profits 
after paying 7 per cent. dividend and forming an adequate reserve 
fund, the Council reserving the right to purchase at the end of 14 yeare. 
on repayment of capital expenditure and a premium of 20 per cent. 

Tunbridge Wells Telephones.--Tunbridge Wells Telephone 
committee have instructed their manager to incur no further expendi- 
ture on capital account beyond what is absolutely necessary pending 
the decision of the Postmaster-General in regard to the sale of the 
undertaking to the National Telephone Co. 


Walsall.—An expenditure of £10,000 on proposed extensions of 
the electric lighting mains has been authorised. 


West Bromwich.—The permanent way and electrical equipment 
of the first section of the municipal electric tramways have been 
officially inspected. 

Weymouth.—The result of the recent m of the ratepayers on 
the municipal electric lighting scheme has resulted in а small 
majority in its favour. 

Yarmouth.—The Town Council have abandoned their propoeal 
to obtain Parliamentary powers next session to construct tramway 
extensions owing to an informality in the resolution authorising 
application. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


The City Council of Wellington (New Zealand) invite tenders for 
(6) complete supply and installation of electrical tramways other 
than buildings, (7) supply and erection of tramcars and alectrical 
equipment, (8) supply of plant and materials for power station, (9) 

utting together all supplies and erection of plant Ior power station, 

10) supply of permanent way materials (11) putting together 


supplies and construction of permanent way, (12) supply of materials 
and fittings for overhead equipment and feedere, (13) erection and 
maintenance of all materials, &, for the overhead equipment and 
feeders, Mr. W. R. Wright, 3, Victoria-street, Westminster, London, 
will have ready on and after Dec. 16 copies of the drawings, specifica- 
tions, &c. Copies of these drawings, &c., can also be seen at the 
Town Hall, Wellington, ЇЧ Z. Tenders (addressed Agent-General 
for New Zealand, Victoria-street, London) to be in by Jan. 21. An 
advertisement gives some further particulars. 

Salford Electricity committee invite tenders for the supply of 
1,140yds. of lead-covered, paper-insulated single cable of 1 sq. in. 
section and upwards. Specifications, &c., from the borough electrical 
engineer (Mr. C. D. Taite), Strawberry-road, Pendleton. Tenders to 
the town clerk (Mr. L. C. Evans), Town Hall, Salford, by Dec. 20, 
See advertisement. 

Salford Tramways committee require 50 electrictramcare. Tenders 
by 4 p.m, Dec. 15 

Stalybridge, Hyde, Mossley and Dukinficd Tram ways and Electricity 
Board invite tenders for the supply, laying, erection and connecting- 
up, &c., of high and low-tension cables, telephone and test wires, &c., 
extra high-tension switchboards for main generating station and for 
sub-stations, and low-tension switchboards. Specifications, &c., from 
the clerk to the Board (Mr. Frank Schofield), Town Hall, Stalybridge, 
to whom tenders by Jan. 5. An advertisement contains further 
particulara. 


Blackpool Electricity and Tramways committee invite tenders for 
the supply and delivery of tramway poles, arme, plinths and brackets ; 
cables, trolley wires and bonds; insulators and overhead accessories. 
Specifications, &c., can be seen at the office of the borough and tran.- 
way engineer (Mr. Charles Furness), West Caroline-street, Blackpool. 
Tenders (addressed chairman and members of committee) by Dec. 21. 
Ап advertisement gives some further particulars, 


Devonport Corporation invite tenders for the overhead equipment 
of about 24 miles of double trolley line, together with incidental 
works. Specifications, &c, from the consulting engineer (Mr. C. 
Chad well), 20, Victoria-street, Westminster, after 10th inst. Draw- 
ings can be inspected after same date on application to resident 
engineer, 40, St. Aubyn-street, Devonport. An advertisement gives 
further particulars. Tenders to the town clerk (Mr. А. В. Pilling) 
by 9 am. Dec. 29. 

Grimsby Corporation invite tenders for an electrically-driven 
capstan for their electricity works. Specifications, &c, from the 
borough electrical engineer (Mr. W. A. Vignoles), to whom tendera 
by Jan. 12. Sze advertisement. 


Cardiff Tramways committee invite. tenders for tools for their 
main car depót. Specifications, &., from the borough electrical 
engineer and manager (Mr. Arthur Ellis), Central Office, The Hayes, 
Cardiff, and tenders to the town clerk (Mr. J. L. Wheatley), Town 
Hall, Cardiff, by Dec. 18. See also advertisement. 


Lowestoft Corporation invite tenders for motor cars, trucks, 
motors and equipments, and track-sweeping and ne car. 
Specifications, &c., after Dec. 12, from the town clerk (Mr. R 
Beattie Nicholson) Specifications can also be seen at, but not 
obtained from, the office of the consulting engineer (Mr. ҮҮ. C. C. 
Hawtayne), 9, Queen-street-place, London, E.C. Tenders to the town 
clerk by 5 p.m. Jan. 7. An advertisement gives further particulars. 


Wigan Corporation invite tenders for supply of cable. Conditions 
of contract, &c., from the borough electrical engineer (Mr. J. Slevin), 
Bradford-place, Wigan. "Tenders to the town clerk (Mr. Harold 
Jevons) by Dec. 29. See advertisement. 

[дап Corporation also invite tenders for an extension to the 
switchboard at the electricity supply station, Specifications, &c., of 
the borough electrical engineer. Tenders to the town clerk by 
Dec. 29. See advertisement. 


Stoke-upon- Trent Corporation invite tenders for the supply and 
erection of boiler house plant (destructor, boilera, electric feed pumps, 
clinker conveyor and economizer), steam dynamos, balancer, rever- 
sible boosters, switchboard, battery, street mains and accessories, 
travelling crane and workshop machinery. Specifications, &c., from 
the borough electrical engineer (Mr. P. J. S. Tiddeman), Field-place, 
Stoke-upon-Trent, and tenders to the town clerk (Mr. J. B. Ashwell) 
by 5 p.m. Jan. 14. Further particulars appear in an advertisement. 

Glasgow Corporation invite tenders for the supply of 100 electric 
motor equipments and spare parts. Specifications, &c., from the 
general manager (Mr. John Young), 88, Renfield-street, G я, 
and tenders to the town clerk (Sir Ј. D. Marwick), City-chambers, 
Glasgow, by 11 a.m. Jan. 5. See advertisement, 

Glasgow Corporation also invite tenders for electric lighting of 
Anderston district library. Tenders by 23rd inst. 

Bray Council will, on Dec. 15, consider tenders for supplies for their 
electricity department for 12 months. Tenders by 10 a.m. Dec. 15. 


Barrow-in-Furness Corporation invite tendera for two 250kw. 


engines and generators, шен and traction feeder switchboards 
an rd of Trade panel, and steam and exhaust pipes. Tenders by 
noon Jan, 5. 
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Hebden Bridge District Council invite tendere for gas engines for 
direct coupling to dynamos, dynamos, booster aad balancers, storage 
battery, switchboard, travelling crane and supply and laying of 
cables Tenders to clerk (Mr. Richard Crabtree), Hebden Bridge, by 
noon 22nd inst. 

The Chloride Electrical Storage Co. (Ltd.), Clifton Junction, near 
Manchester, advertise for tenders for their total production for 1903 
of lead ashes, lead peroxide, zinc chloride, zinc ashes and zinc residue. 
Particulars and samples may be obtained on application to the 
company. 

Wallasey Urban District Council invite tenders for (а) engine and 
d о for traction purposes, (Б) Lancashire boiler, (c) condensing 

ant, and (d) water cooling tower. "Tenders to clerk, Public offices, 

ont, by Jan. 15. 

Sunderland Corporation invite tenders for supply of а Laucashire 
boiler, with fittings, &c., complete. "Tenders to chairman Electricity 
and Lighting committee by noon Jan. 2. 

Edmonton Urban District Council invite tenders for tubing for 
wires for electric lighting their new baths and extensions to the town 
hall. Tenders to clerk. 

Clacton District Council invite tenders for boiler and engine-house 
lant, switchboard, street work, accumulators and travelling crane. 
enders to clerk by 3 p.m. Dec. 22. 

Sidmouth District Council invite tenders for a lease of their pro- 
visional electric lighting order. Tenders to clerk by Dec. 20. See 
advertisement. 

Brighton Corporation require tenders for construction of tram way 
permanent way. Tenders by Dec. 23. 

Bristol Corporation invite tenders for the second instalment of super- 
structure at Ávonbank electricity works. "Tenders by noon Dec. 3. 

Walsall Corporation invite tendera for 28 double-deck tramcars 
with electrical equipment. Tenders by 29th inst. 

Manchester Tramways committee require 100 cast-iron bases for 
tramway poles. Tenders by 1 p.m. Dec. 13. 

Blockley Parish Council invite tenders for public electric lighting. 
Tenders by 23rd inst. 

Tenders are invited -until 24th inst by the Roumanian Post and 
Telegraph Department, Bucharest, for 50 tons of galvanised steel wire 
2mm. dad eter. 


TENDERS RBOBIVBD AND AOOEPTED. 

The Highways committee of the London County Couucil have 
considered the seven tenders sent ia for the execution of the road 
work and platelaying in the recoustruction for electrical traction of 
the New Cross to Greenwich section of the Council'a tramways. The 
seven tenders lowest were :— 


With Askham Lorain Hadfield 
special work. special work. special work. 
Dick, Kerr & Co. ...... m £208,219 ...... £211,985 
J. G. White & Co — T 218,006 ...... 216,631 
E. Nuttall ............... 5 215,151 219,151 
W. Griffiths & Co...... £213,280 ..... 221,724 221,296 
J. Smith . £303,639 
R. C. Brebner & Co.. 219,082 
S. Pearson & Soon. . 259,895 


that firm could start the work within four weeks from date of order, 
the tender of Messrs. J. G. White & Co. was the most favourable as 
regarded time, as they could commence at once, In accordance with 
the expressed opinion of their engineer, the committee recommended 
that the contract be divided between these firms, and this recom- 
mendation was adopted. 

The Power-Gas Corporation has obtained an order from the Buenos 
Ayres Western Railway for a Mond gas installation for the railway 
works at Buenos Ayres. The electric equipment is being supplied 
by the British Westinghouse Company. 

Erith District Couucil received 16 tenders, ranging from £93 
we was not, however, to specification) to £310, for wiring the 

ouncil offices and Council chamber. The tender of Messrs. Ward 
Bros. was accepted at £130. 17s. 9d. The estimate of the engineer 
(Mr. G. L. Heath) was £130. 

The following tenders have been accepted by the Australian 
Federal Government for supply in Victoria of parts for Ericsson’s 
telephones :—Briscoe & Co., £445. 12s. 6d. ; Edmiston and O'Neil, 
£191. 18. 5d. ; J. A. Newton & Co., £54. 8s. 10d. ; Brush Co., £15 ; 
J. Bartram & Son, £47. 7s. 6d. ; A. Williamson, £87. 10s. ; 
Siemens Bros. & Co., £7. 18s. 4d. 

The St. Helens Cable Co. have received further orders for water- 
proof dialite cable from John Brown & Co., Sheffield, Ernest Scott 
and Mountain, Newcastle.on-Tyne, Norwich Electricity C», Notting 
Hil Electric Light Co., and Corporations of Bootle, Oldham and 
Morecambe. 

Londonderry Corporation recently received several tenders for the 
supply of carbons ior twelve months, and the tender of Mr. Hugo 

renz for 13mm., cored carbons, at 318. 6J. per thousand, and 
13mm., solid, at 28s. 9d. per 1,000 was accepted, 


Cheltenham Town Council have accepted the tender of Mesers. D. 
Firth & Son for wiring the town hall at £134. Five tender: 
varying from the accepted to £780 were received. 

The South Wales Electrical Power Distribution Co. have placed 
an order for extensions with Messrs. Willans and Robinson for four 
600 н P. engines for direct-coupling to Westinghouse dynamos. 

Messrs, Belliss and Morcom, Ledsam-street works, Birmingham, 
have obtained an order (through Dick, Kerr & Co.) for two 150 нр. 
engines for Malvern. 

Burnley Town Council have accepted the tender of Simpson Bro. 
to supply and бх a motor pump, condensers, &с., at the electricity 
works at £156. 

Colchester Corporation have accepted the tender of Messrs, 
Siemens Bros. & Co. for a motor-generator at £219. 


Burton Town Council have accepted the tender of the British 
Insulated and Helsby Cables (Ltd.) for electric cables at £1,183. 


Mexborough District Council have accepted the tender of Mr. 
Bertram Thomas for an extension to the switchboard at £48. 103. 


The Norwich Electricicy Co. have decided to instal an 850 n r. 
Willans engine for direct-couplipg to a Siemens dynamo. 


Swindon Town Council have accepted the tender of Messrs, Venner 
& Co. for the supply of electricity meters at £216. 17s. 6d. 


Leicester Schoo] Board has accepted the tender of Mr. Е. Н. 
Wathes for fixing electric bells at Narborough-road schools for £27. 


Horsham District Council have accepted the tender of Reavell & 
Co. for steam dynamo at £1,488, boiler and setting at £820, piping 
at £100, and extensions to switchboard at £63. 


Gravesend Town Council has accepted the tender of Messrs. 
Gardner & Co. for wiring the municipal buildings, 


Doncaster Guardians have accepted the tender of Messrs. Fisher 
& Co. for wiring the workhouse offices at £32. 10s, 


Staly bridge, Hyde, Mossley and Dunkinfield Tramways and Elec- 
tricity Board have accepted the tender of Messra. Herbert Morris and 
Bastert for four 74 ton hand travelling cranes and gantry rails. 


Southampton Electricity committee have accepted the tender of 
H. Stevens & Co. for the foundations of the new electricity station 
on the western shore at £2,280. 


BUSINESS NOTICES. 


Mr. Robert W. Paul, manufacturer of electrical instruments, has 
removed his works from 114-115, Great Saffron-hill, E.C., to Newton 
Avenue Works, New Southgate, N. The City offices and show 
rooms remain at 68, High Holborn, W.C. 


The Davis Electric Lamp Co. have removed from Morwell-street, 
W.C., to 17, Moor-street, Cambridge-circus, London, W.C. 


Messra, T. Harding Churton & Co. have a Mr. Robert 
Jones, of Swansea, to represent them in South Wales and Monmouth- 
shire. 


The Sun Fan Co. (Ltd.), having extended their works and put 
down additional plant, have now removed their head office to the 
worke, Longside-lane, Bradford, to which address all future com- 
munications should be addressed. 


Mesers. C. Lang, A. W. Staveley and J. Н. Parsons (trading as Gent’s 
Berlin Mfg. Co.), electricians, 40 and 41, Upper Thames-street, 
London, E.C., have dissolved partnership. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

The first meeting of the ccntributories of the Electric Railways 
Co. (Ltd.), was held on Friday last, Mr. G. S. Barnes (official receiver) 
presiding. 

In dealing with the history of the company Mr. Barnes stated that 
Mr. Fordyce Sheridan, in August, 1900, conceived а scheme for в tube 
railway between Paddington and Kennington, for which Mr. Bojesen 
advanced some money for preliminary expenses. An agreement was entered 
into on Oct. 1, 1900, between Mr. Bojesen and Mr. Wm. Shawe (a clerk in 
the employ of Mr. Sheridan) by which tbe latter agreed, for a consideration 
of £45,000 in sbares and £5,000 in cash (the latter payable out of the first 
moneys obteined on allotment of shares, after providing £2,500 for work- 
ing expenses), to rell all his righte and interests to the company. It was 
also agreed to pay Mr. Shawe sums from time to time for the payment of 
Parliamentary agents, engineers, &c., but this gentleman seemed to have 
been disappointed in his hopes of getting some reward. At the first meet- 
ing of the board ou Nov. 5, 1900, the directora present (Sir О. Slacke, Sir 
A. Wilson, Lieut.-Col. Auchenlech, Mr. Н. Gwinner, Mr. J. Y. W. Mac- 
Alister and Mr. Adolf Drucker) adopted the agreement. In the same 
month Mr. Drucker retired from the board and Lord Teynham and Mr. 
Војеғеп were appointed directors upon the nomination of Mr. Shawe, 
and Sir R. Sankey was elected to the board by the directors. The 
directors subscribed for two shares each, and their remuneration 
was fixed at £300 a year each with £200 extra for the chairman. 
They never received any remuneration. Gifts (on paper) were distri- 
buted, Lord Teynham receiving 250 shares for services to be rendered 
to the company in connection with its projected King’s-road railway, and a 
person (whose name did not transpire at the meeting) received 100 shares 
for introducing Lord Teynham to the board. When it became necessary to 
find the Parliamentery deposit of £95,000 there were no funds to meet 
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this, as no shares had been issued except the few in the hands of the 
directors. Sir Richard Sankey borrowed from bankers £4,200, for which 
the other directors gave guarantees to be responsible for their proportion. 
This sum was handed to Mr. Shawe, and of this £2,309 was paid to bankers 
as deposit for the £95,000. The directors had received some small sums 
raised by the sale of some of the vendors’ shares, but the evidence available 
seemed to show that the directors were out of pocket, and the element of 
personal gain on their part was absolutely lacking. The total liabilities 
were now £28,257, and the assets consisted of a bank balance of £146, 
leaving а deficiency of £28,111. 
The official receiver was appointed liquidator. 


In connection with the voluntary winding up of the Telegraph 
Mfg. Co. (Ltd.) for the purpose of the amalgamation with the B -itish 
Insulated Wire Co., claims against the first-mentioned company are 
to be sent by 20th inst. to Mr. W. H. Alexander, 24, North John- 
street, Liverpool. 


The British Electric Street Tramways (Ltd.) is to be wound up 
voluntarily. 


А meeting of creditors of Thomas Edward Morgan, electrical engi- 
neer, 363, Ecclesall.road, Sheffizld, was held on Tuesday. The 
Official receiver stated that there were unsecured creditors for 
£127. 128. 5d., and creditora partly secured £84. 63, less estimated 
value of security £20. There were no assets. D-btor commenced 
business in October, 1899, with Mr. D. Mundey, trading as Morgan, 
Mundey & Co. In March, 1901, the business was transferred to 
Rotherham, but in the following month Mr. Mundey withdrew. 
Debtor continued until July, and the business then turned into a 
limited liability company. Не received 800 £1 shares as purchase 
money, and continued to be employed as manager, until the concern 
went into liquidation, in May last. The 800 shares were deposited 
as security, but in consequence of the liquidation, they were only 
estimated to be worth £20. The official receiver is acting. 


In the bankruptcy of A. P. Н. Hunt, electrical engineer, 494, 
Lord-street (lately trading at 62, South Castle-street), Liverpool, the 
first meeting of creditors will take place on 17th iast. at 35, Victoria- 
street, Liverpool, and the public examination on 18th inst. at the 
Court House. Liverpool. 


W. P. Durtnall, consulting engineer, Cavereham-roai, Reading, 
and 85, Finsbury-pavement, London, EC, has been adjudicated 
bankrupt. The adjourned first meeting of creditors was held last 
week. Debtor submitted no proposal, and Me. E. Н Hawkins, 3, 
Barbican, was appointed trustee. 


Sale by Auction. — Messrs. Percy Hud ileston & Co. have received 
instructions from Messrs. W. T. Glover & Co., Ltd. (who have now 
removed to their Trafford Park works), to sell by auction at Springfield- 
lane, Greengate, Salford, on Dec. 16 and 17, at 10 for 11 a.m., wire 
covering machinery and plant, lathes, drilling machines, vices, 
dynamos acd motors, office furniture, &c.; also 70 tons of copper 
wire and strip. Further particulars are given in an advertisement. 
Catalogues (price 6d.) can be obtained of the auctioneers, 72, Fins- 
bury-pavement, London, E.C , or on the premises. 


Plant for Sale. —Mr. Hugo Helberger, Munich 41, Bavaria, has 
for disposal the English patent No. 8 267 (1902) relating to an 
electrically-heated sealing apparatus. In an advertisement elsewhere 
an illustration of this apparatus is given. 


Award.—Meesrs. Johnson and Phillips have just been awarded by 
the Royal Cornwall Polytechnic Society a medal for their enclosed 
* Ark " lamps. 


Imports of Blectrical Goods.—The value of electrical goods 
imported into this country during November was £58,212, against 
£58,029 in November, 1901, and £149,537 in November, 1900. The 
total value for the 11 months ended Nov. 30 was £623,606, against 
£794,810 and £1,118,760 in the corresponding periods of 1901 and 
1900 respectively. 


. Bxports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exporta of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Dec. 3 to Dec, 9, with the ports of 
destination :— 

Africa—Alexandria, £232; Cape Town, £241; Durban, £952; East 
London, £35 ; Port Elizabeth, £532; Port Said, £29; Tangier, £552. 
Argentina—Buenos Ayres, £298; Rosario, £78. Australasia—Brisbane, 
£79; Melbourne, £557 and 24 tons tramway cable ; Otago, £20; Perth, 
£409 ; Sydney, £618 (including £479 telegraph material. Ceylon— 
Colombo, £60. China—Shanghai, £378. Denmark—Copenhagen, £338 
(including £188 telegraph wire). France—Boulogne, £16. Germany— 
Cologne, £130 ; Hamburg, £500 (telegraph material). Gibraltar, £18. 
Holland —Amsterdam, £30. India—Calcutta, £467; Madras, £584. 
Japan—Kobe, £210. Norway—Christiania, £43. Russia—St. Petera- 
burg, £358 (telegraph wire). Straits Settlements—Singapore, £24. Sweden 
—Stockholm, £185 (telegraph wire) United States—New York, £30. 
„ against £27,044 in tbe corresponding week last year (Dec. 


Catalogues.— Circular No. K 1,021, issued by the General Electric 
Co., describes 


| polished steel. 


a “new automatic intercommunication telephone | 


the push-button line selector used in this system is claimed to be 
unte different to anything previously put upon the market, and to 

а great improvement over radial arms or levers. All that it is 
necessary to do to ring u 


a number is to push the corresponding 
button; this action rings 


e bell which transmits the calling current 


Т) 
i 


SR” Intercommunication 
Telephone Wall Set. 


to the line. When the pressure is removed the button slowly 
regains its normal condition, disconnects the battery, and puts the 
telephone instrument in connection with the station selected. The 
moment the telephone is replased on the hook the bu'ton automati- 
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"SR" Intercommunication Telephone Desk Set. 


cally regains its normal condition, and this happens if a second 
button is pushed. Everything in connection with the system is 
interchangeable. 


Pamphlet No. 135, issued by the British Thom:on-Houstou Co., 
treats of the B.T.-H. Edison incande:cent lamp of various types, 
several of which are illustrated. 

A new price list is issued by Messrs. Oliver & Co., Cambridge- 
place, Woolwich, S.E. In this list some good illustrations and clear 

articulara are given relating to the various types of Oliver arc 
amps now on the market. A section is devoted to the subject of 
* weather-hoods for protecting the terminals of atc lamps, &c. ; of 
these hoods several patterns аге made by Messra. Oliver & Co. Arc 
lamp accessories, globes, and some effective incandescent and “Nernst” 
lamp street fittings are shown. The company are carrying out 
extensions to the lighting in the Strand and Trafalgar-equare, London, 
and also of the street lighting at Accrington, Walthamstow, Alder- 
shot and Ilford, and are supplying lamps for lighting a number of 
streets in Cape Town, South Africa. 

This is an age of fine art cataloguing, and we have on several 
recent occasions called attention to special work in this direction. 
We have now to acknowledge the receipt of a catalogue of chaste 
designs in electric light fittings, issued by the Electrical Fittings Co., 
38, Conduit-street, Bond-street, London, W. In this publication 
will be found some very choice samples of the metal worker's art, 
the list being particularly noticeable for some fine examples in ham- 
mered brass and iron and some effective designs in polished brass 
enriched with translucent enamels. A large number of fittings also 
are made in oxidised copper and oxidised silver and some few in 
Where all is of such excellent design and workman- 
ship it is difficult to give more than general reference, aud we may 
select the treble light illustrated on p. 23 and the fittings on pp. 25 
and 27 as being particularly fine examples of this class of goods, On 
a smaller scale but equally choice are the fittings shown on pp. 31, 
35, 41 and 51. 

A. catalogue is to hand (No. III ) of electric incandescent lamps 


system " which:has been styled the “ S.R.” The automatic action of manufactured by the Davis Electric Lamp Co., of 17, Moor-street, 
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Cambridge Circus, London, W.C. A number of b&b and low-tension 
plain and fancy lamps are illustrated and priced. This firm are 
making a speciality of theatre effects and fittings, aud havea contract 
in hand for the supply of lamps to Olympia for the Christmas “ Wild 
West show. | 

Advance sheets of Mr. А. P. Lundberg's new catalogue of switches, 
&c., are now available, and can be obtained on application to the 
Pioneer Electrical Worke, 477-487, Liverpool-road, London, N. 

A new arc lamp list is obtainable from Mr. О. Braulik, 217 and 
218, Upper Thames-street, London, E.C. 

Electromotors Limited, Openhaw, Manchester, have ready a new 
list of enclosed and semi-enclosed motors Several examples of 
standard motors are illustrated coupled to fans, pumps, &c., and a 
good selection of wall-bracket motors is shown. The list is very 
nicely got up. : 

An illustrated pamphlet showing the method of measuring current, 
voltage and energy in high-tension installations is issued by the 
Labmeyer Electrical Co., 109-111, New Oxford-street, London, W.C. 
The pamphlet is fully illustrated. Copies can be obtained on 
application. 


COMPANIES' MEETINGS AND REPORTS. 


Marconi International Marine Communication Co. (Ltd.). 


At the ordinary general meeeing held on Tuesday, Col. Sir CHARLES 
Evan Smits, K.C.B., C. S. I., presided. The notice convening the meeting 
and the auditors’ report having been read, 

The CHAIRMAN said : Gentlemen, the Company, as you know, is at 
present in ап early stage of its existence, and, consequently, many of its 
affairs are in a state of progress which I am glad to say, up to the present 
has been altogether satisfactory. There are a few points 1 may mention 
here. An extensive agency system for assisting the international 
organisation of our business has been, and is being, carefully 
developed. The development of our system of shore stations is pro- 
ceeding satisfactorily, and further arrangements are practically com- 
pleted for further shore stations commanding very important shipping 
routes. A school and depot is about to be opened at Liverpool to 
facilitate the transaction of the large business which the Company already 
has with vessels running to and from that port. You have all, no doubt, 
seen references in the Press to the proposed international conference to be 
held in the city of Berlin in connection with wireless telegraphy. This 
matter has naturally engaged the most careful attention of the Board. 
They believe that a great many of the problems with which the conference 
proposes to deal have been already solved by this Company, which, through 
the acquisition of Mr. Marconi's invention, has not merely obtained a lead 
in all technical questions, not readily to be overtaken by would-be com- 
petit ors, but has made for itself the position of pioneer in the commercial 
application of this system. It is only natural that the successes of Mr. 
Marconi should have brought a great number of imitators into the field, but 
the Board believe that, when the question of this competition is thoroughly 
examined, the apparatus of those imitators will be found inferior even to 
that produced by Marconi several years ago. And it must be remembered 
that only one or two isolated ships have tried these various apparatus, and, 
in the abeence of shore stations, and other ships with which to communi- 
cate, the results have been rendered practically valueless, We believe 
that if there is to be any practical outcome of this conference it can 
only be to make binding upon all ships carrying wireless telegraphic 
apparatus, regulations similar to those wbich bave been already put in 
force by this Company from the beginning for the organisation of its 
shipping business—regulations which, it is felt, can only be satisfactorily 
enforced by one central organisation, controlling such an international 
system as that which this Company has developed for the benefit of all 
nations alike. I may also say that we have just received the very 
gratifying intelligence that the installation which we have put up for the 
Congo Free State has been completely successful. I now move the 
adoption of the report and accounts. 

Col. H. M. HOZIER, C.B., seconded, and the resolution was carried 
unanimously. 

The retiring directors were re-elected, as were the auditors, and the 
proceedings terminated. 


India Rubber, Gutta Percha and Telegraph Works 


Co. (Ltd.). 


The accounts issued with the directors’ report for the year to Sept. 50 
show, after provision for doubtful debts, a net profit of £57,554. õe. 4d. 
Adding £54,807. 8s. 5d. brought forward, and deducting £12,500 interim 
dividend paid in June, there remains a disposable balance of £99,861. 11s. ‘7d. 
The directors recommend a dividend of 15s. a share (tax free), absorbing 
£37,500, and making, with interim, а total payment of 10 per cent. for the 
year, leaving £62,361. 11e. 7d. to be carried forward. 

The general business shows a falling off when compared with last year. 
This, to a great extent, is due to a lowering of selling prices, the quantity 
of goods sold being about the same in the two years. Tbe cost of raw 
material has, on the whole, been less. 

A submarine telegraph cable to connect San Francisco with the Sand. 
wich Islands has been manufactured for the Commercial Pacific Cable Co., 
and was despatched in cs. “Silvertown” on Sept. 20. The vessel is 


expected to arrive sbortly at San Francisco, and will proceed with the 


laying. The “Dacia” has been employed by the Spanish Government in 
cable repairing woik and by the Western Telegraph Co. in cable laying on 
the coast of Brazil. The Buccaneer” has had three short charters for 


cable-repairing work in the English Channel, 


The works at Silvertown and Persan have been maintained in their usual 


state of efficiency, and extensions continue to be made. 


Although the death of Mr. Matthew Gray was reported at the last yearly 
meeting of the company as having just occurred, the directors place on : 


record both the great regret they felt on the occasion and the fact that the 


sharebolders, by resolution passed at that meeting, associated themselves 
in that sentiment. Mr. Gray was manager or managing director for 
56 years, and the prosperity of the company was very largely due to his 
uneparing devotion to its interests. 


ALLGEMEINE ELEKTRICITATS d ESELLSCHAFT. —At the meeting last 
week the report abstracted in our issue of Nov. 14 was presented and 
adopted, and а dividend of 8 per cent. declared, against 12 per cent. last 
year. The chairman (Herr Emil Ratbenau) said that the reports concern- 
ing all electrical undertakings showed that the electrical industry had most 
to suffer from the industrial crisis, but the actual position of affairs did not 
indicate the way towarde an improvement. The electrical industry could 
not expect success from the re-organisation of companies, because the first 
condition for an improvement in the economic position lay in the establish- 
ment of equilibrium between production and consumption. The work of 
manufacturing had reached such a level that the majority of the works 
were 5 to produce at а loss, and the industry could only be placed 
in a healthy condition by a reduction in the cost of production, and for 
that purpose а combination of firms was necessary. As far as electric 
traction was concerned, he complained that as a general rule German 
industry was not allowed to compete in other countries. Iu England in 

ticular, the feeling against Germany was so strong that it was almost 
impossible to introduce German manufactures under the “ German flag." 


BASTIAN METER CO. (LTD.j—The report for the 12 months ended 
Feb. 28, 1902, last, and the profit and loss account for tbe following six 
months ended Aug. 41, 1902, are issued. The sole selling agency of the 
British Electric Meter Co. (Ltd.), was not cancelled until Jan. 19, aud 
during nearly the whole of the first period of 12 months the company'e 
operations were hampered by that arrangement, and were disorganised 
owing to negotiations for its termination. The loss of 2655. 8s. 10d., shown 
in the accounts, may (the directors consider) fairly he attributed to these 
causes. А profit of £930. 9e. 4d. has been earned during the ensuing six 
months, and a satisfactory expansion of the business is recorded. The 
iocrease in British and foreign sales are both equally satisfactory, and 
numerous repeat orders have been received by the company. "The value of 
the goodwill has increased, and tbe value of the patents bas been well 
maintained by the addition of patents for important improvements in 
details of construction of the meter. А lengthy liest of new customers 
accompanies the report. Negotiations for the sale of the Spanish patents 
are well advanced. Steps are being taken that the company’s interests be 
efficiently represented in South Africa. The Bastian meter, specially 
designed for use on electric tramcars, it just being put on the market. 


ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)— 
The directors’ report for the period from the opening of the tramways on 
April 4, 1901, to Sept. 30, 1902, states that the balance of net revenue is 
£22,815. Interest to June 30 and preference dividend to Sept. 1 have 
been paid,leaving £14,955. After making provision for interest and 
preference dividend accrued, there remains £12,628. The directors have 
written off the preliminary expenses (£1,023) and £1,000 from special car 
account, and it is proposed to carry forward £10,805.  Protracted negotia- 
tions with Margate Corporation (not yet definitely concluded) regarding 
the terms on which public lighting should be undertaken have delayed the 
inauguration of electricity supply in that district, but the company are 
engaged in laying distributing cables, and will soon be able to commence 
supplying private consumers in Margate. Broadatairs lighting by electricity 
commenced in August. 


NBRN8T ELECTRIC LIGHT (LTD.)—At the meeting on Wednesday the 
chairman (Mr. Bernard M. Drake) moved the adoption of the report which 
appeared in our last issue. He referred to the retirement of Sir H. Mance 
and Mr. Fort, and said the vacancies caused on the board would not be 
filled. The value of their patents had been increased by £433. 138. 8d. 
The expenditure was made under the advice of the company's patent 
agents, as it was vonsidered desirable to strengthen their position in the 
most important trading centres by auxiliary patents covering the more 
recent constructional details of the lamp. Although the result of their 
first profit and loss account showed a debi‘, they would be pleased 
to note that some substantial sums had accrued from the genuine sale 
of lamps, and the result was а great improvement on former years. 
The largest item under the heading of income was the royalties, £1,115, 
on lamps sold in England, and there was little doubt that that would 
rapidly increase. The wisdom of purchasing that asset, which was 
effected by tbe directors subsequent to the formation of the com- 
pany, for а cash consideration of £5,000 was thus demonstrated. The 
most important work in ti past year bad been the settlement and 
amicable working arrangement effected with the Allgemeine Elektrictiits 
Gesellschaft m regard to the legal proceedings which were pending at the 
time of the last report. With regard to the patents which they transferred, 
they were advised that those, although valuable, were subordinate to the 
master patents held by the A.E.G., and they received a valuable quid 
pro quo for their cession. Some doubt was thrown on the value of one of 
the master patents by a decision in Germany, which declared the patent 
void. It was satisfactory, therefore, to hear from Prof. Nernst that the 
Supreme Court had recently reversed that decision, and reinstated the 
patent in its entirety. In spite of adverse criticism the Nernst lamp was 
beginning to take its place as a serious factor which had to be considered 
in all new schemes for electric lighting, and an. increasing) number were 
being substituted for other lamps iu existing installations. 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIBS. 

N.8. ELECTRIC STORAGE CO. (LTD.)—Reg. Dec. 3, capital £21,100 in 
20,000 “ A" shares of £1 each, 20,000 “ В” shares of 1s. eacb, and 2,0C0 
„C'“ shares of 1s. each. Reg. Office: 30, Stockwell-street, Greenwich. 

ELECTRICAL MINING CO. (LTD.) — Reg. Nov. 27, capital £5,000 in £1 
ebares, to acquire business of manufacturers of and agents for electrical and 
general miniog apparatus, appliances, &c , carried on at Derby by Мевага. 
W. E. Н. and L. W. de Grave and C. A. Newton as the Electrical Mining 
Co., and to carry on the same and any kindred business. The subscribers 
are W. E. H. de Grave, electrical engineer, C. A. Newton, electrical 
machinery manufacturer, L. W. de Grave, electrical and mining engineer, 
Miss M. Hough, Mrs. F. Wood and R. and H. Newton, electrical machinery 
сша The first directors аге W. E. Н. and L. W. de Grave and 
C. А. Newton. 


LIENS, &c, REGISTERED AND DISCHARGED. 

BRIGHT'8 LIGHT AND POWER (LTD.)—A third mortgage debenture, 
dated Nov. 24, 1902,'to secure £1,000, charged on company’s concessions, 
property, works and plant, and (as floating security) all its property and 
undertaking, including uncalled capital, has been registered. Holder, 
E. H. Shaw. 

ELECTRIC LIGHTING BOABDS (LTD.)—Issue on Nov. 24 of debenture 
for £100, part of series created March 10, 1902, to secure £20,000, 
conttituting first and floating charge on undertaking and property, present 
and future, including uncalled capital. Trustee, Gen. S. J. Nicholson. 
Total amount previously issued of same series, £19,800. 

Also on same date, issue of £2,800 debentures, created Oct. 31, 1902, 
to secure £5,000, constituting second and floating charge on eaid property. 
Date of covering deed, Nov. 24, 1902. No trustees. Holders, British 
Thomson-Houston Co. (£1,000), Liverpool Electric Cable Co. (£1,300), 
and Sunbeam Lamp Co. (£500). No previous iesue of same series. 

FLATHER & CO. (LTD.)—Issue on Nov. 17 of £600 debentures, being 
whole of series created Nov. 15, 1902, charged on company's undertiking 
and property, present and future, including uncalled capital. Holder, 
Е. А. Angell. No trustees. 

W. T. GLOVER & CO. (LTD.)— Issue on Nov. 20 of £20,000 debentures 
(two of £10,000 each), part of series created May 7, 1902, to secure 
£100,000. Property charged, company’s undertaking and property, 
present and future, including uncalled capital, as second charge, ranking 
next after £100,000 44 per cent. mortgage debenture stock. Holders, 
Manchester and County Bank. No trustees. Total amount previously 
issued of tame series, £60,000. 

METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)--Mortgage or charge, 
dated Sept. 5, 1902, to secure an unspecified amount, was stamped on 
Dec. 1 to cover £25,000, iu addition to £50,000 for which it was 
previously stamped. Property charged, company’s undertaking and 
property, present and future, including uncalled capital. Holders, London 
Joint Stock Bank. 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—-Issue on Nov. 17 of £1,000 
debentures, part of series created Oct. 16, 1899, to secure £15,000, charged 
on undertaking and property, present and future, including uncalled 
capital. Date of conveyance to trustees Oct. 16, 1899. Trustees, 
С. Н. Verrall and F. E. Gripper. Total amount previously issued of 
same series, £11,800. 


CITY NOTES. 


— — 

MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 

silver 22:4. per oz. (Dec. 11). Consols (22 per cent.) 924—928 for money, 

925—921 for account; 24 per cent. 952 —94} (Dec. 11). Consols Pay Day, 

Jan. 2; Stocks and Shares Continuation Days. Dec. 27 and Jan. 13; 

Ticket Days, Dec. 29 and Jan. 14; Pay Day, Dec. 30; Mining Share 
Carry-over Days, Dec. 24 and Jan. 12. 


ARON ELECTRICITY METER (LTD.)—The transfer books of the company 
will be closed from 15th inst. to Jan. 3 inclusive. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.'.—The 
transfer books and register of holders of debenture stock wiil be closed from 
18th to 31st inst. inclusive, preparatory to payment of interest due Jan. 1. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
aud register of holders of the 5 per cent. first debenture stock and the 
45 per cent. debenture stock of this company will be closed from 17th to 
ólat inst. inclusive. 

COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)— The transfer books and register of holders of debenture stock 
will be cloeed from 18th to 51st inst. inclusive, preparatory to payment of 
interest due Jan. 1. 

ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—The direc'ors have 
declared the following interim dividends:—At rate of 6 per cent. per 
annum on preference shares (being 3s. per share) for six months ending 
ólst inst.; at 10 per cent. on capital paid up on ordinary shares (being 2a. 
per share) for six months ended 30th ult. Both dividends payable, less 
tax, on Jan. 1. 

ELECTRICAL COPPER CO. (LTD.)—An extraordinary meeting has been 
called for the 16th inst. to authoriee the voluntary liquidation of the 
company and to appoint the secretary (Mr. G. Revert) as liquidator. 


FERRANTI LIMITED.—The transfer books of the 5 per cent. first mort- 
age debenture stock will be closed from 19th to 31st inst. inclusive, pres 
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5 to payment of interest on the stock for the half- year ending 
ec. 51. 


RICHARD HORNSBY & SONS (LTD.) —At the meeting on Monday the 
chairman (Mr. H. Simpson Gee) said that the profits for the year were 
£22,704, an increase of £7,520. £10,000 had been spent in buildings and 
£5,000 on machinery during the year. The 6 per cent. preference dividend 
and 8s. on the ordinary (making 5 per cent. for the year) were approved. 

PROVINCIAL TRAMWAYS CO. (LTD.)—For the year ended Sept. 30 
there was a surplus admitting, after setting aside amounts for reconstruc- 
tion of permanent way, of the payment of an ordinary dividend of 3s. per 
thare. An interim dividend of де. per share has already been paid. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD.)— 
The report for the year ended Oct. 51 states that delays have occurred 
in the construction work owing to negotiations with local authorities. 
These difficulties had been almost entirely overcome. Several sections of the 
tramway system had been opened for traffic, and other sections were in 
an advance state and nearly ready for public use. No profit and loes 
account is presented as the company’s system was in partial operation too 
short a time to make such an account useful or informing. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


им. mb b URL 
or -i 7 ү 
O° бй азан 2 8 
& £ £ £ 
Aberdeen Corporation... Nov.29 | 859+ 211, 26 27,245 |+ 6,630 
Ayr Corporation .. Dec. 6 165 +  82| 29 9,509 jaw. Л 
Barnsley .................. Nov. 28 166+ 9 5 521 БЕ 
Birmingham Tramways. Dec. 6 | 4,826 + 41 22 110,508 |+ 5,965 
*Blackburn Corporation.| , 5 699 + 70 37 | 30,144 |+ 5,948 
Blackpool Corporation.. „„ 4 267 + 45 86 37,019 |+ 569 
Blackpool and Fleetwood} , 6 170 7 12| 23 20,342 — 172 
Bolton Corporation ...... „ 7 1, 467 f 100| 36 ' 58,609 |+ 4,458 
BournemouthCorporaUn| , 5, 0! к idi a 
Bradford Corporation. „ 7 | 2,908'!+1,903) 36 120,690 | + 80,805 
Brighton Corporation. , 7 640!+ 328 1,558 |+ 545 
Brisbane Tramways Oct. 22 | 2,241'+ 202 17 39,627 |+ 6,770 
*Bristol Trams & Carriage| Dec. 5 4,129 | + 314| 2. 8252 |+ 757 
Buenos Ayres & Belgrano] Nov. 9 2,975 + 10| 19 54,979 + 1,941 
Burnley Corporation. Dec. 6 632 10 6, 185 "o 
Calcutta Tramways Co...) „ 6 R31.671 TRS, 688 25 'R335,325 | +RH2217 
Cardiff Corporation. „ 6 1,4077. | 36. 51,716 
Carlisle Tramways Co....| „ 6 124 + 4 t49 8,565 + 660 
Central London Railway} , 6 7,140 + ш 25 155,010 |+11,754 
Chatham & Dist. Lt. Rye| — ... РА т CO NM M NM 
City & South London Ry.) „ 7 5,551 + 62; 23 | 10,578 + 21,709 
Cork Elec. Tramways Co. „ 4 381 +6 8 §48 28,130 \+ 5,945 
Devonport & Dist. Trams Nov.28 | 366'+ 9 474 20,498 + 1,217 
Doncaster Corporation... - s ism Жоан di — ca ds 
Dover Corporation ...... Dec. 6 159 - 11 36 | 8,395 - 234 
Dublin & Lucan Railway , 7 84 | - 2 23 | 2,766 + 87 
Dublin Southern Dist....| „ 5 670 - 17 125 22,818 + 2955 
Dublin United „ 5 5,470 ＋ 139 125 88,324 ! 
Dudley—Stourbridge .. Nov.28 . 705;+ 108 473 35,976 + 4,466 
*Dundee Corporation .. Dec. 5 814+ 147. ict 
East Ham Council. „ 5 407|+ 91 23 12,097 + 2,483 
Gateshead & Dist. Trams Nov.28 . 809 ＋ 225' 474 36,317 + 7,255 
Glasgow Corporation .. Dec. 6 12,109 1,137, 26 531,545 — 358,297 
Gravesend—Northfleet | Nov.28 | 167! ... : 17 3,526... 
Greenock & Port Glasgow) , 28 444|+ 53, 474: 23,870 413,282 
Hartlepool Tramways ..| , 28 206/+ 55) 474 12,046 + 1,186 
Hull Corporation ......... Dec. 6 | 1,657|+ 65 35 64,115 + 2,843 
Isle of Thanet Co.. „ 6 181|- 82 25 | 22,855 +18,967 
Kidderminster & Dist....| Nov.28 97|-- 14 474 5905 + 66 
Leeds Corporation ...... "A "Ep Me pa 
*Liverpool Corporation.. „ 29 9,164 + 537 48 467,487 + 56,272 
Liverpool Overhead Ну. Dec. 7 1,470 + 55125 35,788 — 615 
Manchester Corporation| , 6 7,454 45,188 77 256, 696 ке 
Merthyr...... —.—.—.—-... Nov.28 156 — 45 474 9,477 - 1,725 
Middleton... . „ 28 220. 353 10,393 iss 
Newcaatle-on-Tyne Corp Dec. 6 5,006 ... | .. ee ans 
Oldham, Ashton & Hyde. Nov.28 495 + 45 474 25,419 + 1,514 
Perth(W.A.) Elec. Trams Dec. 5 1,075 + 28748 | 50,776 + 8,172 
Poole & Dist............. Nov.28 | 203 + 27 474 12348 - 5 
*Portamouth Corporation Dec. 6 1,166 + 346, ... is T 
Potteries .................. Nov.28 | 1,6019 + 266, 474] 71,753 + 4,628 
Rothesay .................. „ 28 59+ 15 144 1,849 + 601 
Salford Corporation .. Dec. 8 , 2,688 + 872 56 | 97,252 i 
*Sheffield Corporation ... „ 7 ; 3,747 + 215, 23 | 95,081 715,788 
Southampton Corp. ...... „ 4 895 + 182 ... oA ses 
Southend Corporation... „ 3 161 + 39 55 10,279 a 
Zouthport Tramways .. Nov.28 203 + 92 474 12,510 + 4,476 
*S. Staffordshire Trams... „ 28 611 — 78 473 35,895 - 1,214 
Sunderland Corporation. Dec. 7 975 ͤ—- 3 36 | 42,653 + 2,795 
Swansea Trams. .. Nov.28 | 427 + 39 474 22595 + 1,495 
Taunton Trams... , 28 50 + 4 474 3,079 - 541 
Tynemouth & Dist. .... „ 28 203 + 37 474 14,089 + 1,988 
Weston-super-Mare...... „„ 26 28 un 293 5,190 sis 


Wigan Corporation he e 
Wolverhampton District „ 28 509 + 210 


(a) These vuinparisoas are with the corresponding period last year. 
* Partly electrical t Minus 8 days. 1 Minus 2 days. § Plus? days, q Plus 8 days, 


474| 10,452 + 6,808 
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ELECTRICAL COMPANIES’ SHARE LIST. 

AMOUNT| LAST Previous Price EATS PER BUSINESS DONE 

—— op | Drvr НАМЕ, Wzzx's Prior, Wednesday, Caxt. DIVIDEND DUX. DURING WEEK 
SHARE. | DEND. рес, 8, Dec. 10. YIELDED, ENDING DEO, 10. 

, ; s. d, ghes owes 
E А ELECTRIC RAILWAYS, TRAMWAYS, &o. ü А д ы 4 E d 3 Highest | L - t 
о-А: entine Bhares 1 to 260 00 LIII í 1t p an с. +з 4 A 

2980,000 | Stock 465 igh etme Oe, M 127 182 127 13; 412 9 - — К 

20,000 10 6/0 Barcelona Tramways агу ТҮ "9529 008s005955$2999 9 11 ð il 2 14 6 ined эзе oon 

10,000 10 5/0 Cumulative Preference eee ee tees вое сө +. E 10 9 10 5 0 0 - see soe 
£148,100 4x 475 Debenture Stock (red. (red, ) eee ee эзе O88 wee өө, 95 100 95 100 4 10 2 өе see eee 
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29,000 10 b Do. 7 Preference .... ТТТ ТҮ III 94 9 94 5 2 7 May and November .. 0 eee 
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40,000 5 8/0 Do, 6 “А”” Oum, COE eee Fee ҮҮТ ЕТТТ 43 6 4 5 5 14 8 ... 09> eso 
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Ware agreeing with Mr. Henry Lea in the opinion he 
expressed at Birmingham last week, that the British electrical 
engineering industry is once more showiag signs of greater 
activity, we must confess that his choice of figures to 
prove his case was not particularly happy. During the last 
four years the numbers of engines and dynamos and motors, 
made by the manufacturers who have furnished him with 
information, has increased, but while the average brake- 
horse-power per engine is almost doubled, the average size of 
dynamo and motor has hardly increased at all. If the figures 
were representative, therefore, they tend to show that while we 
are still making the smaller dynamos and motors, the larger 
dynamos—for which we still, thank goodness, manufacture 
the engines—are supplied from abroad to a considerable 
extent. As for alteraating-current machinery, the number of 
single-phase mashine3 has naturally declined, but Mr. Lxa's 
figures would show that the recent renewal of the demand for 
alternators by the spread of polyphase systems is being met 
from abroad. Oar output in kilowatts of alternate current 
machinery—if Mr. Lra’s five firms can be considered as 
representative of the whole industry—has actually decreased 
since 1898, and the increase in the number of machines made 
shows that the makers in question are now doing more in 
motors and less in big dynamos. 


UNFORTUNATELY, one cannot assume that these figures are 
entirely misleading, and we would, therefore, urge British manu- 
facturers now, as we have urged them repeatedly, to devote more 
attention to the manufacture of large polyphase machinery. 
It is not only the comparatively few machines required for the 
British Isles that are in question, but it is the markets of the 
whole world that they must look to. In our own colonies 
and dependencies German and American machinery prac- 
tically holds the sway. Orders.from the colonies, moreover, 
are for entire plants, large dynamos as well as small motors 
and accessories, and the makers of the best and cheapest large 
machines stand-the greatest chance of obtaining the complete 
order. To regain our position, therefore, as the premier 
electrical engineering nation of the world, we must move more 
boldly. We need not fear that we shall overdo it, as Germany 
has done in the too rapid extension of its electrical manu- 
factories ; there is still room for an improved output in modern 
electrical machinery from many of our old-established but 
slowly-moving works. A few have gone forward with the 
times, but some are still lagging seriously behind. 


— — 


Ir is a matter for congratulation that there is in this 
country at least one electro-chemical laboratory fairly well 
equipped. The fittings and resources of that section of the 
department of physical science at Owens College might be 
and, we doubt not, will be improved, but they, as they stand, 
are far larger and more effective than those of any teaching 
institution with which we are acquainted. By good fortune, 
this valuable plant is being applied for its proper purpose of 
education by able hands, and it is timely that a description 
should be published by Mr. Hutton of the work to which he 
has substantially contributed. He, in collaboration with 
Mr. J. E. PETAVEL, has cast this description into the form of a 
Paper on electric furnace work, an abstract of which we conclude 
this week, and has addressed it to the Manchester Section of 
the Institution of Electrical Engineers. The immediate effect 
of the Paper should be to bring bome to the many wealthy 
electrical manufacturers in and about Manchester that their 
own special class of work is already worthily represented at 
the College, but that its development is much cramped by the 
small power at present available. In electro chemical experi- 
ments a few score horse-power are absorbed in the most 
ordinary operations, and for many researches some hundreds 
are necessary. Knowing the good work being done, we plead 
for such liberality as will allow an enlargement of the plant. 


888 


Вот although the work at Owens College is interesting and 
important, its practical significance is not proximate but 
ultimate. The pressing present significance of the topics 
discussed in Messrs. Hutton and PErAvEL's Paper is com- 
mercial and industrial. There they describe those great 
electro-chemical manufactures which are being allowed to 
slip out of our hands by sheer inertia. The blessed word 
' water-power" has much to answer for. It is a common- 
place among those who have studied the subject at first hand, 
that in many manufactures a fractional increase in the cost 
of power is negligible compared with the cheapness and con- 
venience of markets for raw materials and the moderate 
transport charges and ready sale of finished goods. These 
advantages may be so preponderating that the balance of 
prospective profit lies on the side of the civilised, industrial, 
waterless district—as Manchester may be termed for the 
purpose of this argument. With the expository part of the 
Paper we cannot deal adequately here, and refer our readers 
to the text, which is sound and accurate. 


Wr publish on another page an interesting article on 
‘s Disturbances on Underground Cables,” contributed by 
Mr. W. Scuénav, Engineer to the Great Northern Telegraph 
Co. at Shanghai. The article is a clear account of the 
disturbances experienced in working certain lines in China 
and of the manner in which these troubles were eliminated ; 
but it seems doubtful whether much of the effect noticed can 
be attributed to pure induction, for on each circuit a return 
wire is provided for a considerable distance, and, presumably, 
the seven cores of the cable mentioned are symmetrically 
disposed in the leaden tube. The cables at Woosung lie for an 
appreciable fraction of their length in a bed of alluvial mud at 
the bottom of the Yangtsze river, and this mud has been found 
to possess curious insulating properties, so that the sheathings 
of the cables are not making what can be regarded as good 
“earth.” In these circumstances the phenomena observed are at 
once capable of explanation, and it appears more than probable 
that the disturbances are mainly due to conduction or leakage 
currents from one cable sheathing to another, travelling back 
to the receiving instruments in each case by the return wires 
connected to these sheathings. The slips illustrated in Fig. 4 
of the Paper show this clearly, as it will be noticed that the dis- 
turbance to the zero line is of a wavy character, and not of such 
& nature as would be produced by induction. It is true that, if 
considerable battery powers are employed at Shanghai for work- 
ing these lines, these leakage currents would induce others in 
the cores of the shore end cables at Woosung, which in their 
turn would find a path back to the receiving instruments at 
Shanghai by way of the underground wires connected to the 
cores at Woosung ; but it is likely that these effects are small 
ав compared with the disturbances caused by the conduction 
currents already referred to, and that they would, in all 
probability, be entirely swamped by the latter. 

сЕ 

ALTHOUGH the method described by Mr. Scuénav is not by 
any means a new one, it will no doubt be of interest to our 
submarine cable readers to learn how the difficulty in this 
particular instance, and under these rather curious and 
unusual conditions, was successfully and economically over- 
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come. We say economically advisedly, as the only alternative 
to the method indicated in Mr. Scnóuav's article would be to 
carry the earth connections at Woosung well out to sea by 
means of additional cables, or to substitute for the existing 
shore ends considerable lengths of twin-core cables having 
one of the cores in each case earthed on the sheathing outside 
the radius of the insulating alluvial mud, and this could only 
be done at heavy cost. 


Instances in which Town Councils have been surcharged 
by the Local Government Board auditors in respect of expen- 
diture incurred on electric lighting are fortunately rare, and 
when they occur other municipal electrical undertakers should 
take due note of them. At Watford, it appears that electric 
light has been supplied in certain new streets which have 
been added to the district since the date of the Council’s 
provisional order and are, therefore, beyond the area covered 
by the order. Not only was it illegal to spend capital on 
the lighting of these streets, but it appears that the expen- 
diture of continuing the supply for public lighting in them is 
also illegal. The case is & hard one, and it is one by which 


other town clerks should take warning. 
—— — ——— 


Personal. — Mr. W. E. Langdon is retiring from the Midland 
Railway Co.“ s service at the end of the current year, after 
occupying the position of chief of the company’s electrical 
department since 1878. 

Mr. T. K. Rose, D. So., Assistant Assayer in the Royal Mint, 
has been appointed to succeed the late Sir W. C. Roberts- 
Austen, F.R.S., as Chemist and Assayer in the Royal Mint. 


Electric Traction in Sweden.—The Engineer states that the 
Swedish Government contemplates the conversion of 4,200 miles 
of steam railway to electric traction, with the idea of utilising 
the large amount of water power which the country affords. 

Combined Trolley and Conduit System at Bournemouth.—A 
guocessful trial run has been made over the conduit section of 
the combined trolley and conduit system in Bournemouth. 
This is the first installation of its kind in Great Britain, and 
the cars will in future run over both sections, some of the 
irolley lines having been in operation for several months. 

Marylebone Arbitration.—After the adjournment in Novem- 
ber, the arbitrators met on Friday last, and the proceedings 
were continued on Friday, Tuesday and yesterday. It was 
arranged for sittings to take place on Monday and Tuesday 
next to complete the evidence and to hear addresses of counsel. 
The arbitrator's award will, it is anticipated, be given early in 
the New Year. 


Victoria University, Manchester.—At a meeting of the 
Council of this university on Thursday last week, the follow- 
ing were among the appointments to external examinerships.— 
Physics: J. S. E. Townsend, M.A., Professor of Physics in the 
University of Oxford, and S. Skinner, M.A., Demonstrator in 
Experimental Physics in the University of Cambridge. 
Chemistry F. S. Kipping, D.Sc., F.R.S., Professor of Chemi- 
stry at University College, Nottingham, and Arthur Harden, 
D.So., of the Jenner Institute. 


Angular Drilling Apparatus.—An exceedingly ingenious 
apparatus for drilling angular holes is being shown in London 
by Messrs. Curtis, Gardner and Boxwell. The invention is a 
device for drilling angular holes, containing any number of 
sides, in metal, wood or any other substance, on the principle 
of the Cardan circles, but possesses the additional advantage 
of being easily adaptable to any ordinary drilling machine or 
lathe. A drill of triangular section is used, which is held 
loosely in the chuck by a special clamp, and is guided to bore 
the hole of the shape required by adjustable guide plates. 

The Meteorological Council.— The following committee has 
been appointed by the First Lord of the Treasury to enquire 
and report as to the administration by the Meterological 
Council of the existing Parliamentary grant, whether any 
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changes in its apportionment are desirable in the interests of 
meteorological science, and to make any further recommenda- 
tions with a view to increasing the utility of the grant :— 
The Right Hon. Sir H. E. Maxwell, Bart., M.P. (chairman), 
Mr. J. Dewar, M.P., Sir W. de W. Abney, F. R. S., Sir F. 
Hopwood, Sir T. Н. Elliott, Dr. R. T. Glazebrook, F.R.S., 
Mr. Т. L. Heath, Mr. J. Larmor, F.R.S., with Mr. G. L. 
Barstow of the Treasury as secretary. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia— Cyprus June 21, 1899 — 
inica— Martinique May 9, 1903 — 
St. Lucia— Martinique ......... May 9,1908 . — 
Guadeloupe—Martinique .... May 9, 1908 .. — 
Santa Crus—Teneriffe ... ... July 7,1002 . — 
Puerto Plata—Martinique...... July 10,1902 .. — 
Anjer— Kalianda .............-.. —- Aug. 9, 1903 — 
Guantanamo—MoleSt. Nicholas Aug. 5,1902 . — 
Cayenne — Pinheiros ............ Aug. 15, 1903 — 
St. Lucia—St. Vincent ....... Sept. 19, 1902 . — 
Maranham—Pará ............... Sept. 19, 1902  ... Restored 
Reisei-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Cadiz — Tenerife Nov. 3, 1902 — 
Guadaloupe—Dominica ......... Nov. 6,1902 ... Dec. 12, 1908 


Telephones in Venezuela.—The Daily News states that two 
of the Englishmen reported as having escaped arrest by the 
Venezuelan Government are officials connected with the Vene- 
zuelan Telephone and Electrical Appliances Co., whose tele- 
phone system extends throughout nearly the whole of the 
country. One of them, Mr. Edgar Allan Wallis, manager of 
the company, has been on terms of personal friendship with 
President Castro, who always protected the company’s pro- 
perty as far as possible. The President could not control the 
actions of marauding bands, however, who cut and destroyed 
miles of telephone wire. During the recent civil war the 
revolutionists practically commandeered the telephone system. 
The Venezuelan Government, our contemporary adds, has not 
paid the company for the use of the system for many years 
past, and the amount due is a very large one. 


Electrolysis of Gas and Water Pipes.—The Journal of Gas 
Lighting says that, according to a report published in the 
Journal fiir Gasbeleuchtung, the committee appointed by the 
German Association of Gas and Water Engineers to inquire 
into the question of electrolysis of gas and water pipes, 
has failed to bring about the desired resuit. It had been 
hoped that, with the co-operation of the Verband Deutscher 
Elektrotechniker, some protective measures would have been 
drawn up and adopted; but when the suggestions made by 
the representatives of the gas industries were submitted, the 
electrical engineers would not accept them, and the delibera- 
tions have thus, so far, not been productive of any beneficial 
results, The committee have, therefore, come to the conclu- 
sion that they will work independently of the electrical com- 
mittee, at any rate for the present, and in the meantime make 
inquiries of various gas and water authorities in large towns 
as to the extent of the damage which has been done by stray 
electric currents. They then propose to carry out experi- 
ments based on information received, which they hope will 
£uide them in drawing out certain rules for protection. 


The British Electrical Friendly Society.—The first annual 
general meeting of the British Electrical Friendly Society 
жаз held on Monday last, the 15th inst., at Essex Hall. Mr. 

arcke, chairman of the Central committee, presided, and 

tween 30 and 40 were present, including the delegates from 
the 28 operating branches of the society. In moving the 
adoption of the report and accounts, the chairman drew atten- 
tion to the fact that the high rate of sick pay granted by the 
society rendered it doubly necessary for every member to 
exercise the greatest vigilance in regard to sick claims. The 
Motion was seconded by the Rev. J. Frome Wilkinson, one of 

Ө trustees, in а most interesting discourse, which was greatly 
appreciated by those present. The election of new repre- 
Sentatives of the men upon the Central committee then took 
Place, and after a lengthy and instructive discourse by the 

egates upon various points connected with the detailed 
Working of the society, the proceedings terminated. The 

elegates were then entertained by Mr. Garcke at Anderton's 
otel. After tea, further speeches were made, in which stress 


was laid upon the fact that the rules had been drawn up with 
а view of ultimately extending the scope of the society so as 
to include a provident fund and a pension fund. The mem- 
bership of the society is now nearly 1,500, and it is expected 
that several large new branches will be opened in the course 
of the next few months. 


Railway Signalling.—At a meeting of the Newcastle Local 
Section of the Institution of Electrical Engineers on Monday 
last, Mr. James Pigg, of the North-Eastern Railway Co., read 
а Paper on “Railway Signalling.” The Paper was of a 
general character, dealing more with the conditions to be ful- 
filled by a satisfactory system than with the details of any 
particular one. Reference was made to the Westinghouse 
electro-pneumatic system, the Crewe system and the use of 
cylinders of compressed carbon dioxide to actuate the signals, 
those fitted by the North-Eastern Railway Co. being capable 
of operating 10,000 times without recharging. In dealing 
with fog signals, the Boult system was mentioned as being 
applicable at all times, and likely to supersede the semaphore 
arms altogether. This system has already been described in 
our columns. With the development of electric traction, Mr. 
Pigg foresaw the ideal control of trains accomplished. In this 
ideal system, the train would be controlled by shutting off power 
from the sections on which it must not travel, instead of, as at 
present, depending on the driver to obey the signals. The older 
methods of signalling were demonstrated by Mr. Pigg at the 
close of his Paper. The discussion was adjourned to January 19. 


Wireless Telegraphy in the United States Navy.—The 
Electrical World of New York states that with regard to 
wireless telegraphy in the United States Navy, it has been 
unable to arrive at a satisfactory arrangement with the 
Marconi Wireless Telegraph Co. for the purchase of its 
appliances, should it be desired, after testing them. The 
company has offered a duplicate set for test, to be returned 
after the trials have been completed, but requires, however, 
the payment of a given sum for each set upon delivery, and a 
royalty for each year during the life of the patents. The 
aggregate cost of a set under such an agreement would be 
very great. In addition, it is illegal to obligate the payment 
of money beyond a single fiscal year. It is proposed to establish 
wireless telegraph stations for the purpose of instructing officers 
and men at such stations as Newport, New York, San Fran- 
cisco and possibly other naval stations. Most naval powers, 
the article continues, are far in advance of the United States in 
the installation of wireless telegraph appliances on board naval 
ships, and very few American naval officers are available for the 
study of wireless telegraphy, while in foreign navies distin- 
guished officers are engaged solely on this important service. 

King’s College.—The Council have issued a list setting out 
in full the distinctive Chairs in the engineering departments 
and in the Science Faculty connected with the engineering 
student which it is desired to endow and the amounts required 
for endowment in each case. They are willing, if so desired, 
to assign to any Chair endowed in its entirety by a single 
donor the name of such donor in commemoration of his or 
her benefaction. The list includes the Chairs of Physics, 
Engineering and Electro-technology, for each of which it is 
hoped an annual income of £800 will be provided. Three 
assistant professors in the two last-named subjects are also 
required at a salary of £400 per annum each. For the engi- 
neering laboratory about £25,000 is required for additional 
building, a portion of which it is proposed to set apart for 
research. The additional equipment required includes a 
Willans, Belliss, Peache or other high-speed engine, a Corliss 
engine, a Westinghouse or other direct-coupled gas engine, & 
Mond or Dowson gas plant, & Parsons or other rotary engine, 
a Galloway boiler, à Babcock or other large tube boiler, a 
Thornycroft or other express boiler, a Green economiser, & 
Worthington cooling tower, a compressed-air pumping plant, 
a Ledward or Kórting ejector condenser, a Ledward evapora- 
tive condenser, a Pratt and Witney or other measuring machine, 
hydraulic accumulator tanks, &c. For the electrical engi- 
neering laboratory about £50,000 is required to cover the 
cost of extensions, additional equipment and such charges as 
are absolutely required for the successful working of the 
department. The additional equipment. includes, the follow- 
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ing :—Steam boiler, steam and gas generators direot- r e #16 eachzand iho Rosal London быа 
storage battery, continuous and alternate-current motors, 
transformers, switchboards, resistance frames, measuring 
instruments, switches, synchronising apparatus, shafting, 
repairing apparatus, traction apparatus, balancers, boosters, &c. 


Opening of Maidenhead Electricity Works. On Wednesday 
last the Mayor of Maidenhead performed the ceremony of 
' switching оп” current for the first time at the new Corpora- 
tion electricity works. The engine room contains three 60kw. 
sets by the Clayton Engineering Co., consisting of two 
cylinder cross-compound vertical engines, directly coupled 
to six-pole continuous-current generators. The dynamos 
are compound-wound, in order that they may be used 
for traction purposes at any future date, and generate 
460 to 500 volts at 500 revs. per min. In the boiler house 
are two Babcock and Wilcox water-tube boilers, each capable 
of evaporating 5,000lb. of water per hour, and with a heating 
surface of 1,619 sq. ft. each. Feed water is obtained from 
а well 25. deep, by a Weir feed pump with a capacity 
of 1,000 to 1,500 gallons per hour. It is then passed through 
a Babcock and Wilcox water softener before entering the 
boilers. The feed is duplicated by an injector, in case of 
breakdown. The steam piping is also duplicated, one ring 
being in the boiler house and the other in the engine room ; 
both are equipped with а convenient arrangement of valves. 
The Lowcock economiser is motor-driven. Messrs. Carruthers 
supplied the condenser, which is of the jet-type. Its 
engine is fitted with two pumps, one acting as an auxiliary 
capable of pumping 7,000 gallons per hour into the feed 
tank. There are also in the engine room two balancers and 
& booster by the Newton Electrical Works Co. The booster 
and regulating cells are arranged on the middle wire, all switch 
gear in connection with these being situated on the centre 
panel of the switchboard, with the negative panel on one side, 
and the positive on the other. The storage battery consists 
of 256 cells, having a capacity of 850 ampere hours at a dis- 
charge rate of 70 amperes, and was supplied by the Hart 
Accumulator Co. One end of the engine room is of a tem- 
porary nature so that when the existing space has all been 
taken up, it will be comparatively easy to make extensions. 
The switchboard and instruments are by Messrs. Johnson and 
Phillips, and Nernst lamps have been adopted for works lighting. 


Return of Reservists from South Africa —Last Saturday a 
number of reservists and volunteers who served during the 
war in South Africa were entertained at dinner by Messrs. 
Callender at their Belvedere Works, and afterwards attended 
an excellent concert at Christchurch Schools, Erith. Mr. 
T. O. Callender occupied the chair at the dinner, and in 
proposing the toast of theie reservists and volunteers, said 
that out of 47 who left them for the country's service, 45 were 
there alive. He remarked that all the situations had been 
kept open, and 81 of the men had resumed their former work 
with the firm, the remaining 12 having gone elsewhere in 
order, he hoped, to better their positions. Just before the 
commencement of the concert Mr. Callender made a few 
brief references to their reservists' fund which was started in 
October, 1899, for rendering assistance to the wives and families 
of married men in the employ of the company who left the 
works for the country's service. In addition to the married 
men, weekly gratuities were also given to three other families, 
of which single men had been the chief support. In all, 85 
persons had been maintained. The firm very generously 
subscribed half-pay for all married reservists called out. 
Voluntary contributions were collected weekly from the 
employés, and were used to supplement this amount; where 
there were children in the family an allowance of 1s. per week 
for each child was made. These voluntary contributions 
were also used for insuring the lives of the married 
reservists who went to South Africa. As soon as the men 
returned from service and reported themselves at the 
works, employment was offered them, and most of them 
have retained their employment. The balance (£87. 28. 8d.) 
' being money voluntarily contributed by the employes, it was 

resolved at a general meeting to divide £40 between those hos- 
pitals where most benefit had been received by the employes of 
the worksduring the past year—viz., Erith Cottage Hospital and 


Guy's Hospital £15 each, and the Royal London Opthalmic 
Hospital £10; the remainder to be used to form the nucleus 
of a new fund to be started at the works and called “ Callen- 
ders’ Hospital and Distress Fund,” for aiding the funds of 
those hospitals where the injured at the works are sent for 
treatment, and for providing relief for the company’s employes 
in cases of distress approved of by the committee. Altogether 
Messrs. Callender contributed £1,445. 17s. 7d. during 154 
weeks, and the collections at the works aggregated no less 
than £590. 17s. 7d. in 184 weeks. 

Oil as а Fael.—An extremely interesting lecture on oil as а 
fuel was delivered at the Petroleum Institute by Prof. Viviau 
B. Lewes on Thursday evening, last week. Being the first 
of а series of three, the lecture was more or leas of an 
introductory nature. Prof. Lewes commenced by giving a 
brief account of the history of fuela aud of the old flogiston 
theory of combustion, and then touched upon the origin of 
сові and the calorific value of peat, which he said was no 
greater than wood. Coming next to the subject of his lecture, 
he said that oil was first used extensively as a fuel in the 
middle of the nineteenth century. The oil fields of America 
were discovered in 1859, and Drake of Pennsylvania did a large 
amount of work towards the development of the oil industry. 
Shortly after this the Russian oil fields were opened up, and 
in 1865 Capt. Selwyn, R.N., read a Paper before the United 
Service Institution advocating the use of liquid fuel on war- 
ships ; he subsequently carried out higbly successful experi- 
ments with petroleum as a fuel. The petroleum residual 
known as astatki was got rid of in the easiest possible way and 
treated as useless until Nobel showed how valuable it was for 
use in connection with stationary and locomotive boilera. 
Prof. Lewes said he had no doubt that liquid fuel would be the 
principal fuel for the next 50 or 60 years. He then distin- 
guished between the hydrocarbons of Russia and America, 
those of the former country being unsaturated and those 
of the latter saturated, or containing as much hydrogen 
as it was possible for them to take up. He thought 
American petroleum was probably of vegetable origin, while 
that of Russia probably originated from animal matter. 
Continuing, he enumerated some of the advantages which 
liquid fuel possessed over coal, especially with regard to marine 
work. On ships it could be replaced by water as it was used, 
thus acting as ballast, and, in addition, the fuel-carrying 
capacity of the ship would be greatly increased. There would 
be no ash and only a quarter of the usual number of stokers 
would be required. He strongly hoped that Lloyd's flash- point 
of 200°Е. and the service flash-point of 270'F. would soon be 
lowered, аз with high flash-points the fuel was much too 
viscous. It was quite possible to obtain safe fuel at a far 
lower flash-point, which would have the additional advantage 
of being cheaper. The lecture concluded by а rough com- 
parison of the calorific values of different fuels, IIb. of good 
liquid fuel being able to evaporate about 1610. of water, as 
compared with 91, for good steam coal. At the conclusion, 
Dr. Dvorkovitz moved a vote of thanks to the lecturer, and 
announced that Prof. Lewes would give his next lecture on 
Thursday, February 9, 1903, when he would deal with the 
combustion of oil for power purposes and the forms of 
burners used, the advantages otherwise than evaporative 
power to be gained by the use of oil. 


Annual Dinner of the Institution of Electrical Engineers.— 
The annual dinner of the Institution of Electrical Engineers, 
which was held on Wednesday at the Hotel Cecil, was exceed- 
ingly well attended. The gathering presented rather в 
different aspect to the usual one, the professorial element 
being almost entirely absent, and the engineering section 
being very strongly represented. Among the guests were а 
large number of members of the legal profession. Both the 
toast list and the speeches were short, it having been 
arranged that the “official” proceedings should termi- 
nate early, and this programme was generally appreciated. 
Mr. Swinburne, the president, proposed the first loyal 
toast in an amusing, if somewhat unorthodox, manner. Ag 
kingship, was of savage origin, it might have been expected 
that we should have got rid of it in this country by the present 
time. But our spirit of compromise was such that we never 
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got rid of anything—we compromised everything, and thus we 


had kept our kings, and improved them every century. If he 
might borrow the custom of mixed metaphor from the House 
of Commons, he should say that we sowed new corn in 
old bottles,and set them floating down the sands of time, 
until they got rooted on the solid rock. Mr. Balfour Browne, 
K.C., in proposing the Institution of Electrical Engineers, 
likened the connection between the electrical and legal pro- 
fessions to the connection between red clover and the domestic 
cat pointed out by Darwin, via the honey bee and the field 
mouse. He was convinced there must be honey somewhere, 
even if he himself had not been successful in laying hands ou 
it. In coupling the toast with the name of Mr. Swinburne, 
he said that he had known Mr. Swinburne for a number of 
years, and had such respect for his abilities that had he not 
been an illustrious engineer he would undoubtedly have been 
a successful lawyer. Mr. Swinburne apparently feels towards 
professors in much the same way as Miss Marie Corelli does 
towards her reviewers. He adopted a similar method in 
his veiled pleasantry at their expense as this distin- 
guished writer did in her book Ardath to hold the 
“critic” up to ridicule. In Egypt, he said, thousands of 
iig ago—before even any of our past-presidents were 

rn—there were engineers in Egypt. Unfortunately, these 
engineers were also priests, and the priest-half stopped 
ihe way, so that things got hardly any further until two or 
three centuries ago. Ifthe Egyptian engineers had not been 
priests, they might have done then all that had been done now. 
Most of those present, he believed, were not priests. Mr. 
Bwinburne then said that the important affairs of the country 
should not be managed by amateurs but by engineers, who, 
he said, should give up confining their whole attention to 
purely technical matters. He compared our system of govern- 
ment to a limited liability company, in which the board of 
directors was divided into two parties, one of which persis- 
tently opposed the other. How, he asked, would such а com- 
pany get on if the speeches at the board meetings were 
invariably reported in the papers next day, and were spoken 
for that purpose, if а man holding а penny share had 
as much voting power as & man who owned half the 
company, and if, moreover, the vote of each voter was 
governed by local considerations. Mr. Robert Hammond 
in the absence of Prof. Silvanus P. Thompson, who was 
confined to his room by an attack of influenza, proposed the 
next toast “ Тһе Law.” Lord Justice Cozens-Hardy and 
Mr. J. М. Astbury, K C., responded to this. Lord Justice 
Cozens-Hardy referred to his ignorance in electrical matters. 
It had been said, however, that the best tribunal for a patent 
case was a judge of the High Court who knew nothing about 
the subject and who did not think he knew anything about it. 
His belief in the distinguished gentlemen around him was во 
boundless that he hoped for an invention for curtailing patent 
cases and counsel’s speeches. A patent for such an invention 
would be a sound one, for it would have both utility and novelty, 
and the doctrine of benevolent construction would be strained 
to the utmost for it by any judge. Mr. R. K. Gray proposed 
the “Guests,” which was responded to by Mr. W. Н, Maw, 
President of the Institution of Mechanical Engineers, and 
Mr. W. R. Bousfield, K.C., M.P. 


— 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


To-day (PRIDAY), December 19th. 


INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Time permitting, a brief report 
will be submitted by the Committee on Standardisation of 
Flanges. 

INSTITUTION oF CIVIL ENGINEERS: STUDENTS’ SECTION. 

8 p. m. Meeting at 25, Great George-street, Westminster. Paper to 

be read: “ Electricity Supply from Double-Current Generators,” 
by P. R. Wray. 
ELEcTRO-HaRMONIC Society. 
8 p.m. Smoking Concert at the Holborn Restaurant. 
be taken by Mr. James Swinburne. 
TUESDAY, December 23га. 
INSTITUTION or CIVIL ENGINEERS, 
8 p.m. Ordinary Meeting. Time permitting, the following Paper will 
be read: “ Electric Automobiles," by Н. Е. Joel. 


The Chair will 


CONTEMPORARY ELEOTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBR.] 


Atmospheric Ionisation.—Experiments have shown that a 
well-insulated charged conductor placed inside a closed vessel 
gradually losses its charge, and that this loss of charge is due 
to a small spontaneous ionisation of the volume of air inside 
the closed vessel, about 19 ions per cubic centimetre being 
produced in the air per second. Е. Rutherford and S. J. 
Allen have studied this spontaneous ionisation, and found that 
the number of ions per cubic centimetre may be anything from 
about 18 to 40, but is often identical to the above number 19, 
representing the number produced per second in a closed vessel. 
This is а surprisingly small number if we consider the outside 
air to be ionised at the same rate as the air inside the closed 
vessel. For, in a closed space, the number of ions percubio centi- 
metre increases to 50 times the number produced per second 
before the rate of recombination is equal to the rate of pro- 
duction. After making due allowance for the causes tending 
to remove the ions, such as dust and an electric field, the 
number is far lower than could be expected. It is possible 
that the spontaneous ionisation of the air observed in closed 
vessels may be due (in part at least) to a radiation continuously 
emitted from the walls of the vessel. The spontaneous ionisa- 
tion of the outside air may, on this view, be much smaller 
than that observed in closed vessels, and the number of ions 
correspondingly less. 

(RUTHERFORD and ALLEN, Phi. Mag., December, 1902.) 


Motion through the Ether.—Lord Rayleigh discusses the 
question : Does motion through the ether cause double refrac- 
tion? He answers it in the negative. The question was 
suggested by FitzGerald’s and Lorentz's supposition that 
motion through the ether alters the relative dimensions of 
bodies. Such a change of dimensions might naturally be 
accompanied by a sensible double refraction, and as the 
beginning of double refraction cau be tested with extraordinary 
delicacy, the author thought that even a small chance of 
arriving at a positive result justified a careful experiment. 
The experiment was made with an apparatus consisting of a 
tube containing a liquid and mounted in a north and south 
direction at noon. At that time, the motion of the surface of 
the earth is across the ether, and a beam of limelight may be 
used to detect any double refraction. The tube was mounted 
on a board which could be swung round into the east-west 
direction. Observations made upon bisulpbide of carbon in 
a tube 76cm. long failed to indicate the slightest shift of the 
band on rotating the board either at noon or at6 p.m. Tests 
of a solid consisting of separate pieces of plate glass, to avoid 
double refraction due to internal strain, were equally negative. 
The delicacy of the apparatus was such as to show 10^? of the 
single refraction. 

[Lord RavrEranH, Phil, Mag., December, 1902.] 


Ionisation of Salt Vapour.—At a constant temperature, the 
conductivity of an alkaline salt flame depends upon the E.M.F., 
upon the distance between the electrodes pluuged into the 
flame and upon the concentration of the solution. If the 
E.M.F. alone varies, the conductivity, at first proportional to 
the Е.М.Е., tends towards a saturation value. G. Moreau has 
made some experiments to elucidate the mechanism of flame 
conduction. He introduced two small platinum condensers 
into а flame, gave a high charge to the lower one, and observed 
the conduction across the upper one. He found that this 
conduction was independent of the charge of the lower one, 
and hence concludes that the flame contains no free ions, 
since these would be absorbed by the lower condenser. In 
another experiment he mounts a salted flame between and in 
contact with two unsalted flames, in one of which an electrode 
is fixed. A movable electrode plunges into the other flames, 
and as soon as it touches the salted flame the conductivity 
goes up abruptly, to a great extent if the electrode is negative, 
and to a small extent if it is positive, This unipolar conduc- 
tivity is analogous to that of a mass of hydrogen surrounding 
а carbon filament. The author believes that the presence of 
a metallic conductor is essential for ionising a vapour. 

[G. Moreau, Comptes Rendus, November 24, 1902.) 


342 


THE ELECTRICIAN, DECEMBER 19, 1902. 


New Forms of Radiation.— L. Graetz describes some new 
*' radiation " phenomena which are of a strange and puzzling 
mature. It is known that hydrogen peroxide produces an 
'emanation" which affects photographic plates through 
ebonite, gutta-percha, chloroform, petroleum and other bodies. 
The author places a photographic plate over a vessel contain- 
ing H,O,, with the film side down. It is, of course, blackened. 
But if a metallic cross is laid on the glass side it impedes the 
blackening, and the cross is dimly traced through the glass on 
to the film. The effect is increased by interposing blotting 
paper soaked in petroleum between the cross and the glass, 
and still more by soaking the paper in water, alcohol, or, 
especially, ammonia. All these increase the blackening, and 
let the cross appear brighter in comparison. The cross is 
always brightest at the margins. Non-metallic bodies show no 
action by themselves, but they are traced through faintly when 
soaked blotting-paper is interposed. Whenever the metal is 
chemically affected by the moisture it appears peculiarly 
bright, and thus we have a new indicator of chemical action. 
Temperature also has а great influence, and the author hopes 
tc apply this fact to infra-red spectroscopy. Electric charges 
do not influence the phenomenon. The paramount influence 
of temperature suggests an explanation based upon thermal 
conduction. 

[L. Gragtz, Physikal. Zeitschr., December 1, 1902.) 


Elasticity of Glass in an Electric Field.—'The electromag- 
netic properties of glass have hitherto been chiefly studied in 
connection with the Kerr effect. But in order to arrive at a 
clear conception of dielectric polarisation, it would be desirable 
to investigate the effect of an electric stress upon the mecha- 
nical properties of glass. So far, we have practically nothing 
but Quincke’s work on the torsion of tubes of glass in an 
electric field, which showed an apparent stiffening. G. Erco- 
lini has, therefore, taken up the question systematically, and 
studied the elasticity of glass under flexure, compression, and 
traction. His results have been distinctly negative, no effect 
of electric stress upon the elasticity having been observed, 
even with the most sensitive arrangement. In all the experi- 
ments, the two terminals of a Voss machine were connected 
with the coatings of а narrow cylindrical condenser made of 
the glass to be experimented upon. In a branch circuit 
was inserted a spark micrometer with a very fine brass point, 
a condenser of eight large Leyden jars and an electrometer. 
The difference of potential between the armatures of the con- 
denser was made such as to give a spark of 2mm. between 
brass spheres 2cm. in diameter. The readings were made by 
an interferomenter method. Here are two series with a flexure 
load of 50 grammes: charged, 202:8, 200:0, 201:3, 203-6 
divisions ; discharged, 201-5, 200-5, 209-0, 202:8 divisions. 

[G. ERcoLINI, Nuovo Cimento, October, 1902.] 


Magnetic Effect of Electric Convection.—Since the publication 
of the results of his first experiments on the magnetic effect 
of & moving charged body, H. Pender has continued his 
investigations, with results in every way confirmatory of those 
of the previous experiments, but obtained under new a nd more 
favourable conditions. In criticising the previous Paper, 
Crémieu suggested that the agreement between the observed 
and calculated values of the magnetic field of the moving 
charged discs was due to the fact that the speeds and potential 
of the discs were of such critical values that a slight leak in 
the insulation would produce the observed effect. The author, 
therefore, varied the speed and potential within as great 
limits as possible, and to do this Crémieu’s own method was 
adopted—namely, to measure the current induced in a coil 
when the charge on a rapidly-rotating disc close to it is 
suddenly reversed. Assuming, then, that the effect of a moving 
charge is the same as that of an electric current conveying the 
same quantity of electricity in the same time, the author 
calculated the velocity of light from the results, and arrived at 
values ranging from 2:95 х 101 to 8:00x10!% This is a 
striking confirmation of Maxwell's theory, and a complete 
refutation of Crémieu's negative contentions. 


LH. Ркхркв, Phys. Review, November, 1902.] 


Magnetometers free from Disturbance.—It seems hardly likely 
at present that it will be found poseible to devise undisturbed 
magnetometers corresponding to the galvanometers which 
have been protected from the disturbance of outside magnetic 
fields. But H. du Bois indicates a possible method of 
eliminating disturbances even of magnetometers, if they obey 
certain rules, although that elimination is necessarily tedious 
and associated with a certain loss of sensitiveness. Asa rule, 
the effect to be measured is variable from point to point, and 
may be calculated for special positions. The disturbing effect 
is much subjected to variation in time, but when the source of 
disturbance is at some distance, it may, as a rule, be repre- 
sented by a uniform horizontal component within а certain 
space. This indicates the possibility of differentiating the two 
effects. A rough-and-ready arrangement for thus measuring 
the magnetic moment of a bar magnet is indicated by the 
author. Two magnetometers are used, and placed at different 
distances along the same line drawn from the centre of the 
bar. The difference of their readings is then proportional to 
the magnetic moment, and this difference is independent of 
any disturbance, such as that of an electric railway. The 
author describes various differential suspensions, but admits 
that the choice of a suspension depends altogether upon the 
particular disturbance to be combated. 

[Н. ро Bors, Ann, der Physik, No, 12, 1902.] 


Formation of Ozone.—The electrico discharge produces ozoni- 
sation in a closed volume of oxygen, but the formation of 
ozone has a limit which varies with the conditions of the 
experiment. There exists, therefore, besides the ozonising 
effect, a contrary effect which counterbalances it after a time. 
Now, since for the limited duration of the ozonising process 
the spontaneous decomposition of the ozone is negligible, it 
follows that the electric discharge itself must produce the 
contrary effect. Е. Warburg endeavours to obtain a measure 
of both effects, and starts from the assumption that the 
ozonising effect is proportional to the number of molecules of 
oxygen present, while the decomposition is proportional to the 
number of molecules of ozone present. He shows that there 
is а decided difference between the behaviour of a positive dis- 
charge and that of a negative discharge in this respect. The 
maximum percentage of ozone is about three times as high 
for negative as it is for positive discharges. When, after 
the negative maximum is reached, the mixture is subjected to 
the positive effluvium, the percentage falls to the positive 
maximum. The decomposing activity is the same for positive 
and negative electricity, but the ozonising action itself is 
three times higher for negative electricity. The effect of 
temperature on both discharges is the same. 

(Е. WaARBURG, Ann. der Physik, No. 12, 1902.] 


Dielectric Constants of Crystals.—W. Schmidt has worked 
out the method of determining dielectric constants originally 
described by Drude. It consists in immersing small crystals 
in liquids of various dielectric constants ranging from 2:3 to 
80, and consisting of more or less dilute solutions of benzol in 
acetone or of acetone in water. The bath is placed between 
the armatures of a condenser at the end of a Lecher wire 
system, and when the liquid has the same dielectric constant 
as the solid, the immersion of the latter causes no alteration 
in the position of maximum resonance. The author has 
made this method available for crystals ot a high dielectric 
constant by making the secondary circuit resound to the 
primary circuit underneath it, thus practically employing the 
method used by Drude for the determination of inductances. 
Maxwell’s rule К=з? is only fulfilled in sulphur. In the other 
crystals examined there is no numerical agreement whatever, 
and mostly no qualitative agreement either. In some crystals, 
like pyromorphite, rutile and aragonite, the ‘electric double 
refraction ” or difference of dielectric constant in different 
directions may be as high as 50 per cent. Rutile and pyro- 
morphite also show а surprisingly high dielectric constant 
considering their low conductivity. In beryllium and tour- 
maline the dielectric constant is much greater at low frequen- 
cies than it is at high frequencies. 

[W. Schurpr, Ann. der Physik, No. 12, 1902.) 
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At last a remedy was found by introducing an induction 
DISTURBANCES ON UNDERGROUND CABLES. balance ” ошен Бе gimilar to the one adopted for the elimi- 
nation of the induction on the three-cored Woosung-Gutzlaff 
"n" cable (Electrical Review, May 22, 1891). It was found that 
Until 1901 the telegraph cables terminating at Woosung | by inserting a small condenser O and a resistance r between 
were connected with the Shanghai office by an ordinary over- | oircuits 1 and 2, as shown in Fig. 2, that not only was circuit 
head landline about 9 miles long. As this line, however, was | 2 protected against disturbances from circuit 1, but vice versa, 
b circuit 1 was also by the same arrangement protected against 
SHANGHAI CORE 1 WOOSUNG CABLE I disturbances from circuit 9. 
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BY W. SCHONAU. 


CiRCUIT 
ш СОВЕ 6 
Fio. 5 
СОВЕ 7 
i (SPARE CORE) V Having arrived at this result it was, of course, easy to extend 
Fic. 1. the balance to protect all three circuits against each other, as 


: shown in Fig. 8. In this particular ease the condensers О 
the cause of endless disturbances on account of contact and had a capacity of about 0:1 microfarad, the resistances r were 


induction, it was found advisable to replace the line by an | about 100,000 ohms, and the resistance of the seven cores 


underground cable. about 220 ohms each. 
Caste I The subjoined specimen (Fig. 4) of one of the recorder slips 
РРР E shows the benefit derived from the balance. From a to b the 
Т | balance is in use ; from 5 to c the balance is removed. 
d ! 
r | 
P | R |i MA Seren er 
т U à CABLE II a 
| Ета. 2 | Le Y i i 
. Consequently, such a cable — consisting of seven cores R 1 ll EN | LiNE 2 
enclosed in a lead tube—was laid between Shanghai and Tee: 
Woosung, and three seagoing cables at Woosung were con- FFP Pii 
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Fic. 3. I should say that a similar induction balance” would 

be of use, not only on underground cables where metallic 

nected up as in Fig. 1. Return earth to Woosung being used | circuit is not used—it may even in some cases, perhaps, be 
on‘all three circuits, it was not considered necessary to cover | used as a substitute for a metallic return—but also on long 
the cores with brass tape ог a similar metallic coat in order | overhead lines where induction is felt, From the above it 
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to prevent induction. It was, however, soon discovered that | ought to be easy to apply the balance to two or more land- 
а considerable interference, partly due to induction and partly | lines (or underground cores). In Figs. 5 and 6 the arrange- 
to interference between the earths at Woosung, took place | ment is, however, shown applied to two and four lines. The 
between the circuits, so much so that for a long time it was | resistances В and r and the capacities C have, of course, to be 
almost а case of falling from the frying-pan into the fire. determined experimentally. 
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SOME LIMITS IN HEAVY ELECTRICAL 
ENGINEERING.* 


BY JAMES SWINBURNE. 
(Continued from page 317.) 


N ote A.—Moriviry, 0 

The term motivity was introduced by Kelvin (Phil. Mag., 1879, Math, 
and Phys. Papers, I.), but is not used much now. The expreesion “ avail- 
able energy " is well known and clear, though through an obvious slip in 
the first edition of Maxwell's “ Heat it was called, but not confused with, 
entropy.“ The term motivity suggests, according to the modern fashion 
in nomenclature, a specific quantity, but I have no right to use it in а new 
sense. I therefore suggest mutivity, which is a contraction for “ muta- 
tivity,” to denote the changeability or convertibility of the heat into other 
forms of energy. The mutivity is thus a number equal to (0,—6,)/0,, 
which is less than unity, so that the mutivity is the available energy per 
joule. The energy in of the mutivity is thus the availahle energy. 
The curves Fig. 2 give roughly the mutivity corresponding to various 
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temperatures. Thus, if one wants to find the value of some heat at, say, 
600deg. absolute with a lower limit of 200, the line starting from 200 is 
followed till it cuts the horizontal 600deg. line. The other ordinate gives 
the mutivity 0°66. 

DYNAMOS. 

As regards efficiency we have reached the practical limit already, 
for further reduction in dynamo losses would make no appreciable 
difference in the total efficiency of a station. In fact, we are rather 
following Continental practice in having slow-running machines 
with many poles, even for direct currents, and efficiencies are perhaps 
lower for large machines than in the best English practice of a few 
To ago. This is also true as regards output from a given size. 

e are not likely to make much advance in dynamos now,as we 
are limited on one hand by the hysteresis logs in iron, which prevents 
our using higher inductions in armatures, and low permeability, 
which limits our field and armature tooth inductions, It does not 
seem likely we will now find iron much better in either respect. 
Nor are welikely to find а better available conductor than pure 
copper. As insulator we have mica. It looks, therefore, as if we 
were within sight of our limits in dynamo and motor designs. 

Though dynamos are limited in speed, generally to that of the 
driving engine, it is possible to make а dynamo give an output cor- 


* Presidential address to the Institution of Electrical Engineers. 
Delivered December 4th. 


responding to a much higher speed. In order to get several periods 
per revolution, alternating d os have perhaps from the begin- 
ning been made with a number of field and armature coils, so as to 
be in a sense a collection of elementary dynamos Mr. Mordey 
showed how to make an alternator with only one armature and one 
field-magnet coil. Fig. 5 shows a way of getting a preesure corre- 
sponding to a high speed in a direct-current generator. The field has 
a number of north and south poles in succession, as usual in an alter- 
nator. The field is laminated. The armature is drum-wound as if 
for a two-pole field, and it has teeth which come opposite north poles 
one one side of the machine and south on the other. A very small 
movement of the armature causes the positions of correspondence to 
change rapidly, so that the magnetic field rotates rapidly. Thus, 
if there are 11 armature teeth, and the speed ie, say, 200 revolu- 
tions, the field rotates at 2,200, giving the corresponding pressure. 
If the field rotates with the armature the effective speed is 2,000 ; 
if the other way, 2,400. The difficulty in such a machine 
will arise from magnetic leakage. The armature reaction is also 
considerable. But reversing devices analogous to those proposed and 
used by Edison, Houston, Sayers, Atkinson and others are available, 


Fic. 3.—Rotary Field Direct-Current Dynamo. 


and the machine may be made so that the armature largely excites 
the field in the case of а generator, and wholly excites it in the case 
ofa motor. It is a question whether such a device as this may give 
us а light compact railway motor. 


TRANSFORMERS. 


In alternating transformers there has been little room for improve- 
ments for the last 10 years. The “ageing” of the iron was a trouble, 
but now there seems little possible advance. 


SECONDARY BATTERIES. 


The secondary battery in central station work has been used as 
а store to equalise the load, and to reduce the running plant at the 
times of heavy load. Owing to the high full-load station pressure 
with feeder systems, the station battery is generally for use at light 
loads only. But the secondary battery has for а long time been on 
the border of success for traction work, both on tramways and on the 
road, and a further improvement in batteries may be expected to 
produce very great changes in important brauches of engineering. 

The first question asked is, Why do we stick to lead? The answer 
is that the case is very special and other things will not do. We are 
practically limited to lead, at апу rate in acid cells. Take, first, the 
plate that oxidises on discharge. It should not dissolve in the elec- 
trolyte, as if it does the deposition and solution will be uneven, and 
the plate will grow trees and come to grief. This puts zinc out of 
court, unless some electrolyte is used which gives some insoluble salt 
of zinc, which does not attack zinc.on open circuit, and which gives a 

E.M.F. with it. Iron is out of court for the same reason ; 
there is no suitable electrolyte. The strong organic acids, such as 
trichloracetic or oxalic, are apt to have their positive radicles split 
up by electrolysis, even if a strongly positive metac can be found 
with an insoluble salt. Lead is thus the only metal practically avail- 
able in an acid electrolyte. Silver in hydrochloric acid would give no 
pressure, and the acid would be decomposed at the anode. On the 
other plate we need an insoluble depolariser, else a two-fluid cell 
must be used, involving а porous diaphragm, diffusion, and imprac- 
ticability. Not only must the depolariser be insoluble, but it must 
be converted into an insoluble body on discharge. The coating must 
be a conductor in one state or the other, or there will be no proper 
contact. In the lead cell there is always enough peroxide and 
metallic lead in the coatings to secure electrical contact thongh the 
discharge product is an insulator. The depolarising coating must be 
connected to a conducting plate which is not attacked by local action. 
Lead and and eilver are the only available metals, and sulphuric, and 
perhaps phosphoric, the only acids, for the nitrate of lead is soluble 
and hydrochloric acid is decomposed by lead peroxide. Lead is 
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rotected by its coating of Eug Yes or юн ав the case may be.* 

t thus seems as if we were limited almost abeolutely to lead and 
sulphuric acid. It is wonderful that we have the lead ceil at all. 
We owe it to the chance observation of Planté. Tho theory was not 
understood for a long time. For many years it was thought that the 
pressure was due to the PbO, and Pb changing into PbO. The acid 
was merely put in to make the electrolyve conduct, and sulphuric 
was used because people used it in gas voltameters, and they never 
thought that it ought to be as strong as practicable to give the pres- 
sure and output. The formation of lead sulphate was regarded as a 
difficulty to be overcome. 

In the lead cell we want lightness, large capacity, cheapness, rapid 
discharge, efficiency and mechanical strength and durability. These 

ualities are mostly antagonistic. Large capacity means rapid 

eterioration. Mechanical strength means weight. Itis thus no 
use testing a cell for capacity without teeting the efficiency and 
durability too, and so on. Published battery reports are often mis- 
leading, because they omit essential information. 

In ап alkaline electrolyte such as caustic, such metals as iron, 
nickel, cobalt and copper form oxides which are insoluble. The 
metals are thus electro-negative in caustic, like gold or platinum in 
acid. The electrolyte here acts merely as a conduator, as the dilute 
acid was supposed to act in the lead cell. The pressure is thus 
chiefly due to the change from metal to oxide on one plate less the 
reduction on the other, and is small. There may be а Gibbs- 
Helmholtz temperature co-efficient pressure in addition. Though 
the pressure is smaller, the metals admit of light plates or grids, and 
the coatings may conduct in both states, instead of only one as in 
lead cells, so that a larger proportion of the coating may be active. 
The future of this type of cell is uncertain, as very little has been 
published as to results Our limits in secondary batteries thus seem 
to be settled by the need of having insoluble electrodes and insoluble 


coatings. 
CABLES. 


The conductor itself can hardly be improved, but there is great 
room for improvement in the insulation. It is largely the insulation 
of the cables that limits our pressures and therefore our distances of 
transmission. For 1,000kw. cables the cost is about a minimum for 
8,000 volts; above that the cost of insulation increases faster than 
the cost of copper falle lt is exceedingly unlikely we have reached 
the limit in insulation. There is no brauch of electrical engineering 
so important as cable making. Cables form a large 5 of the 
capital outlay in large systems. Vet there is no branch of the 
industry which is run on less scientific lines. The days of secret 
mixtures known only to the workman who makes them may be 
passing away; but even now the whole art of cable- making is а 
question of trial and error, with а good deal of the last component. 
Engineers do not know now whether rubber is better than paper, nor 
can they tell what any particular make of cable will be like after 
10 years’ use. We do not even know how to test а cable. Some- 
times we test it as if it were а telegraph wire ; at other times we test 
with twice the maximum pressure, and if it does not break down, we 
trust we have not injured its constitution, and put it down. Or we 
break down a little bit and assume it will all stand some proportion 
of the break-down pressure. 

Apart from resistance to rupture and leakage, capacity and dielec- 
tric N are important factors. In alternating work capacity 
may produce very unexpected effects. In series with an arc, say at 
a switch, oscillation may be set up. When condensers were made at 
Teddington they were sent out with printed instructions to avoid 
switching off. They had to be switched off in shunt to or in series 
with a resistance. The loss of power by dielectric hysteresis has 
again been discussed recently ; and whatever its exact amount may 
be in different cables, it is often a very serious factor. We do not 
seem to have arrived at anything like the lower limit of this yet. 

Overhead bare conductors for very high pressure are not used in 
this country. There is а fairly definite limit to the pressure avail- 
able When the fall of pressure, or dielectric stress just round the 
wire exceeds the breaking-down value of air, the air is “torn” and 
discharges takes place which involve considerable loss. This can be 
reduced by increasing the size of the conductor. It may thus pa 
to use aluminium or even zinc, or a combination for very hig 
pressure overhead power transmissions. If zinc falle in price much 
relatively to copper, it may come into use for bare conductors, 


CONDENSERS. 


It is hardly worth while discussing condensers now, as there is 
generally excess of capacity on systems, so that the current leads 
relatively to the pressure ; and there seems to be no demand for 
condensers. Condensers can be made which will hold their charge 
for several weeks without perceptible fall of pressure. Bringing the 
poles of a large station within a small fraction of a millimetre over 
an enormous area with nothing but a few thicknesses of paper between 
them does not app to an engineer. А more mechanical form of 
condenser might be made as in Fig. 4, if it is ever wanted. А coil of 
copper or aluminium is held in a strong radial field so that it is free 


* See Papers of the late Gladstone and Tribe and Drake and Gorham. 


to move at right angles to the field. If the equation of motion is 
worked out it will be found to behave like a condenser on an alter- 
nating current. I do not know how it would sound. Some 10 or 12 
years ago I urged the use of over-excited synchronous motors for 
taking up idle lagging currente. This method is now used frequently, 
and it lessens any demand there might be for condensers. 


Fra. 4.—Electromagnetic Alternating Condenser. A, Field Magnet; 
B, Exciting Coil ; C, Armature Coil free to move vertically in a radial field. 


LIGHT. 


Our chief work, until lately, has been producing light. Here the 
inefficiency and waste is prodigious, and though it is mostly unavoid- 
able, there is still great room for improvement. We take great care 
over our stations, watching every penny from the coil shovel or 
mechanical stoker to the station meter. We quarrel over 1 per cent. 
in the generators. When we get to the mains we care less, and onc 
we have got to the consumers’ meters we care nothing at all. 

Practically all light is wanted for usa bythe human eye. The 
human eye is exceedingly sensitive ; it is calculated to see a distant 
star when receiving 10—? ergs per second, so that 1 watt would enable. 
say, 5,000 billion people to sea stars with both eyes, but it would 
have to be used economically. In reading а book the eye would 
need much more than this ; aud then, as the book radiates light in 
half of all directions, only a little is used by the eye, so even if all 
the light from & source were concentrated on a book there is enormous 
waste by useless radiation from the book. But the source of light 
does not illuminate only the book ; the book probably subtends a 
smallsolid angle, so we have another source of waste. 'The eyes 
reading a book in a fairly good light want something of the order of 
2 ergs per second, so that а watt would only work the optic nerves 
of, say, the inhabitants of London. But the book, say, 200 sq. cm.. 
would need about 3,000 ergs a second to illuminate it. A candle,* 
which gives a light of 47, radiates about 02 watt or five candles a 
watt ; that is to say, at an efficiency of unity we would get 5 c.p., or 
20 units of light per watt. The efficiency of a glow-lamp is only 
about 0:25 c.p. per watt,t or 0'05, so there is room for improvement. 
The first thing. naturally, is to see what limits there are in the way 
of increased efficiency. The obvious goal is direct production of 
“light without heat," by which is meant producing only the rays of 
wave-lengths which affect the eye. The firefly appears to succeed 
in this. "The radiation is obviously not that of a hot body, any more 
than the phosphorescence of jelly fish or microbes or phosphorus. It 
has been suggested that, though the radiation is not that of a hot 
body, it can only be produced at the efficiencv which а hot body 
giving the same colour would give. Personal discomfort would pre- 
vent the vainest firefly from generating more than, вау, 0:1 watt per 
square centimetre of cooling surface, and, anyhow, the insect appears 
to develop no appreciable heat. 

There is no thermo-dynamical reason why electrical energy should 
not be converted directly into radiation of any wave-length without 
loss ; I do not know if there is any molecular impossibility, but 
apparently our limits are practical—that is to say, it may be done, 
but we have not yet hit on the way of doing it. The vacuum tube 
appears to be a meuns of converting electric power direct into radia- 
tion. The Cooper-Hewitt lamp, for instance, gives an efficiency of 
about three candles per watt, or something like 0:6. All these 
figures as to light are a little vague. Unfortunately, the light is of 
а very bad colour. It is very actinic, but the wave-lengths are too 
small. One method is to degrade the light by making it act on silk 
dyed with matters which lower the radiation to а redder colour by 
fluorescence. 

THE Anc лант. 


The arc has been very aT studied in some directions, and not in 
others. Most makers of arc lamps seem to devote their whole atten- 
tion to the mechanism, and look upon the arc merely as a hot gap 
that has to be preserved by suitable apparatus. Many lamp makers, 
on the other hand, have records of exhaustive experiments on the 
relations of the pressure, current and light with different carbons ; 
but they are very seldom published. Оа the other hand, an enor- 


* 


mous amount of laborious experiment on such points as these is 


* See Note E, The Standard Candle.“ p. 546. 
t See Note F. Inverted Ratios," p. 346. 
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available,“ and on the back ЕМЕ. of the arc. The physics 
of the arc, an exceedingly difficult branch of study, has not 
received much systematic attention yet. The crater of an arc is, no 
doubt, heated to the point of volatilisation of carbon at the pressure 
of the air. If other gases get at the crater, the vaporisation tempera- 
ture would be less. (There is & small increase самаго which I 
suggest is due to the electromagnetic effect of a current localised in 
a conducting fluid. This may be neglected.) The erater may be 
rough, as carbon, though it softens, does not melt before volatilising, 
and it may be merely speckled with points at its volatilising tempera- 
ture, so that its brightness is not uniform. But there аге so man 

‘anomalies about the arc that one cannot say anything definite with 
safety. For instance, if the temperature is limited by the vaporisa- 
tion of carbon, what must be the specific heat of vaporisation of 
carbon? Where does the vapour go to, and what happens to it in 
an enclosed lamp? In condensing into amoke it should give light 
of the same colour as the crater. If it has an enormous specific 
heat, it ought to raise the other pole to crater temperature, where 
it condenses. If it is a light gas, a large portion of its specific 
heat of 5 may go to external work. Most of the upper 
carbon is burnt away by external air; if a pencil to match the crater 
is volatilised it does not account for much power. If the vapour is 


very light, there must be large volumes from the upper carbon. 
Then what conducts ? Oarbon vapour alone, or mixed with a little 


monoxide or nitrogen, is a very good conductor at these temperatures. 
Does that go to show that carbon vapour dissociates like iodine or 
chlorine, &c.! The whole question of the physics of the arc deserves 
far more careful study than it has yet received, but the work is 
surrounded with difficulties and is really а branch of the theory of 
the passage of electricity through gases, а matter of the test 
seientific um cops: somewhat out of our way as practical electrical 
engineers. But as engineers in the broader sense we are as much 
interested in questions of recondite physics as of costs of generation. 

Looking at the arc as analogous to a vacuum tube with no vacuum, 
but very hot and very rarefied gases instead—a difference in degree, 
not in kind—the question arises whether we can get direct conver- 
sion into radiation without intermediate heating. The enclosed arc 
seems to give us something of this sort. It is difficult to see what 
goes on inside the jnner globe; but the arc itself, apart from the 
crater, seems to give more light. The efficiency of an enclosed arc is 
much reduced, however, by the ро and globes. Hot vapours, 
such as that of metallic salts in the Bunsen flame, give out light by 
direct action, not because they are hot, but by some chemical chan 
and this holds good of vapours in vacuum tubes and, doubtless, aleo 
in the arc. In an enclosed arc the carbon vapour, instead of com- 
bining with oxygen, may first condense at the temperature of the 
crater, forming a luminous envelope round the arc itself. By mixing 
suitable salts with the carbons we may thus expect to get electrical 
power converted directly into radiation. It has long been known 
that adding sodium salts to the carbons increases the light, perhaps 
without improving it ; but such experiments have been carried out 
rather empirically, and apparently without any distinct idea of direct 
production of light. Recently great attention has been excited by 
the Bremer arc lamp, which owes its effect to the addition of salts to 
the carbons. Another recent development is the arc between pencils 
of oxide, such as zirconia, This arc, which was tried, if I remember 
right, about 1897, has come to the front again. It may depend 
simply on high temperature, or on small amount of shadow from the 
lower electrode ; or it may be that zirconia volatilises and condenses 
as а luminous cloud outside the arc, giving a light like burning 
aluminium or magnesium, or the hot vapour may also be giviug the 
zirconium emission spectrum in addition. I have not seen this light. 

To sum up as to the arc light, we do not seem to have reached our 
limit as to light from pure heating, because we lose a lot of light into 
the . carbon. Many attempts have been made to expose the 
crater freely. But, far more 5 than this, I would urge that 
the arc is not necessarily a hot y radiator only, but that it may 
also convert electrical power directly into light in the space between 
the electrodes, and this gives а chance of rising more nearly to our 
theoretical limit of about five candles per watt. 


Note D.—Back E. M. F. or THE Авс. 

Ohm's law, C= E/R, is really a statement of a physical fact—namely, 
that if the other physical conditions remain constant, the ratio of C and E 
is invariable, It is not a mere definition, though it is a definition too. 
But if the physical conditions alter with variations of C, there is only left 
a definition of R as being equal to E/C. We cannot by any measurements 
of E and C find out anything about thenature of R. If we choose we may 
write C= E/R+e/R, where e is defined as a pressure which may be nega- 
tive, and R is defined as а resistance. Any attempt to determine R and e 
from measurement of C and E is merely an attempt to solve a single equa- 
tion with two unknowns, which is absurd. If two or more sete of readings 
of E and C, E! and C! and so on are taken, a fancy definition of R and e 
may be given, so that C=(E+e)R, CI (Ele) R, &c, and if many 
readings are approximately consistent with constant values of e and R 
they mav be called E.M.F. and resistance, but they are only fancy 


* See, for instance, “The Electric Arc," Н. Ayrton, a valuable epitomeof the 
work done on the arc lamp up to the present time, including the authoress’. 
t See Note D, “ Back Electromotive Force of the Arc." 


names, and have no physical meanings. If many readings are inconsistent 
with constant values "p and R some qualifications may be given to them, 
but still there is no physical knowledge obtained. All the measurements 
of E and C in the world can only give E and С; we may give any names 
we like to functions of E and C, but they give no further knowledge. 
They are really round-about methods of stating the values of E and C. 
The back E.M.F. and resistance of the arc are thus, from this point 
of view, mere matters of fanciful definition. A huge amount of 
labour has been devoted to trying to determine the resistance and back 
pressure of the arc in terms of E and R. I would urge that all this is an 
attempt to solve a problem which does not exist, and the waste of time 
and trouble is due to looseness of thought in not clearly defining the 
terms “resistance” and “back E.M.F." in cases where Ohm's law 
is no longer а law stating that а certain physical quantity is not varied by 
changes of current, but a definition, which if accepted as C=E/R, gives R 
merely as a ratio of C and E, or if modified to C=(E+e)R involves two 
unknowns in one equation. Not only have innumerable experiments been 
made measuring C and E, but their ratios of relative increase are taken as 
if they gave further information. This involves exactly the same fallacies. 
Many of the methods involve making a change, say, in C, and assuming the 
arc has not had time to change accordingly, but the arc is too quick. The 
various ingenious arrangements with alternating or telephone currents 
superposed on direct, or direct su on alternating, are of the same 
type. They combine the argument in a circle as to the definition, with 
an attempt to deceive the are by taking measurements before the arc has 
time to feel the changes due to change of current. These considerations 
are urged with the view of possibly saving unprofitable work. The first 
thing to do before trying to determine back E.M.F. is to settle very clearly 
and definitely what you mean by back E.M.F. and by resistance. If they 
can be given in terms of any measurable quantities other than E and C, 
those other quantities are to be measured. But if they are only functions 
of E and C there is no use trying to solve one equation with two unknowns, 
and one is merely working back to his own definition, and not making & 
physical research. I urge this with diffidence, but at the same time with 
vigour, because we have an awful example before us in the “Seat of the 
Electromotive Force in а cell. If people had started with а clear physical 
definition of what they meant by the seat of E.M.F., and if they had agreed 
as to a definition, not only in words but in idea, there would have been 
neither research nor controversy. We use the terms “ resistance” and 
* E.M.F." so familiarly that we naturally assume we know what we mean 
by them. But that by no means follows. 

From Ohm’s law as a statement of a physical property of matter we get 
to regard resistance as a property in accordance with which dH/d0 CR; 
that is to say, resistance has come to mean a property by which electrical 
energy is degraded directly into heat, ап irreversible process, while an 
E.M.F. with a current means reversible change of electrical or mechanical 
or other power, or vice versa. This difference, though I have never seen it 
formally stated, runs tacitly through science. Again, we may regard 
E.M.F. as being produced only by lines of induction cutting the circuit, to 
take the crude conception. This is the same definition in another form ; 
except that in the reversible interchange between chemical and electrical 
energy, magnetic induction is not generally considered. The behaviour of 
magnetic induction due to the movements and chargings and dischargings 
of ions has not been worked out in any publication as far as I know, but 
it ought to be. Thermo-electricity is worthy of study from the same point 
of view. 

Taking these definitions and going back to the arc, it is clear that nearly 
all the power is spent at the crater. The drop of pressure may therefore 
be taken as being at the crater, so that the arc proper is nearly at thesame 
pressure as the other carbon. If the change of electrical energy is directly 
into heat, as there is no reason to doubt, then it is due to resistance and 
not to back E.M.F. On the other hand, the radiation from the arc itself 
is probably due to direct conversion of electrical power into radiation ; that 
is to say, the gas does not radiate light because it is hot —gases at 5,000"C. 
do not radiate any light—but because the current affects the particles in 
such à way that they produce light. There are thermodynamical reasons 
for treating radiation as heat, but as the energy is not in this case firat 
degraded to heat to heat the gas, and then radiated because the gas is hot, 
the radiation is caused not by resistance, but by back E.M.F. The mole- 
cular movements, whatever they may be, involve magnetic induction 
increasing or decreasing in the interlinked circuit in such а way as to pro- 
duce & back pressure, the power spent in overcoming this back pressure 
going out as a continuous stream of radiation. This back E.M.F. must be 
very small—nothing of the order of 40 volts, for instance. 


Note E.— THIN STANDARD CANDLE, 


The standard candle, which ought to give a light of 4r, is about as 
absurd as the horse-power. The candle and the horse are about equally 
nearly obeolete, and the candle is about as likely to give а candle-power—or 
qx units of British light—as a horse to give а horse-power. The horse has 
one advantage over the candle: he is not inextricably mixed up with the 
Ar controversy, and well-meaning people do not try to rationalise him as a 
unit. 

Note F.—INVERTED Ratios. 

There is a curious tendency among engineers and other scientific men to 
get ratios wrong. People talk of efficiencies in watts per candle; 
“pounds of steam per horse-power-hour,” a specially barbarous unit ; 
insulation in megohms per mile; specific resistance in microhms per cubic 
centimetre; and muzzle velocity in foot-seconds ; while elasticity is 
defined so that perfectly elastic means absolutely rigid. The “ candle 
foot" and “candle metre” or “carcel metre” are now coming in to add 
to the unnecessary inaccuracy and confusion. It is sincerely to be ho 
that we soon have light units in terms of watts and temperature of radiation, 
so as to fit into the C.G.S. system. 


(To be concluded.) 
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in power distribution was briefly noted, and the opinion was 


RECENT PROGRESS IN ELECTRICAL INDUSTRY ventured that it would be, generally speaking, no part of the companies’ 


IN GREAT BRITAIN.* 


The dominant note throughout the whole of this address was that 
England is not so far behindhand in the manufacture of electrical appa- 
ratus as some of our candid friends would have us believe. The period 
selected for showing the growth which had taken place was from the 
beginning of 1898 to the end of 1901. Steam engines for driving 
dynamos were firet considered. Nineteen firms, including the largest 
firms in the country, had replied to а request for figures, and the aggregates 
were as follows :— 


Total Brake-horse-power and Average Brake-horse-power Engines turned 
out for the Sole Purpose of Driving Dynamos. 


Year. No. of engines. Total B.B.P. | Average B. H. . per engine 
1898 967 86,000 89 
1899 1,649 168,000 102 
1900 1,655 210,000 127 
1901 1,856 ‚000 161 


The average power of the engines had increased 81 per cent. in the four 
years, the increase in the total brake-horse-power for the same period 
was 245 per cent., while the increase in actual number of engines was 90 
per cent. 

The number of firms who were good enough to furnish returns with 
regard to continuous-current dynamos was ouly 17, and the chairman 
remarked that electrical firms seemed much more reticent as to their 
outputs than were the makers of engines. 


No. of continuous-current 


Yeer. dynamos and motors. Total power in kw. 
1898 2,540 89,500 
1899 4,756 65,200 
1900 5,095 85,600 
1901 6,799 107,400 


The number of machines for 1901 showed an increase of 168 per cent. 
over 1898, while the output in kilowatte showed an increase of 174 per cent. 

Another noticeable fact during this last four years was the increased use 
of multipolar machines for continuous currents. The increase in efficiency 
of these machines was due to the greater increase in knowledge of the 
causes of the iron losses and the way to eliminate them, so that now the 
moet economical multipolar machine had at length equalled the moet 
economical bipolar smooth-core armature machine, whereas for quite a long 
time after the first introduction of these multipolar machines, although 
they were & better mechanical job, yet they were, on acoount of their 
heavier iron loeses, bebind the older machines in efficiency. 

The manufacturers of alternating-current machinery were comparatively 
few in number, and, as regards three-phase work, had not been long engaged 
in the production of such machines Although real activity of growth had 
not yet come, still the returns showed that this branch of British industry 
wss receiving some attention. However, grouping together single, two 
and three-phase machines, the following returns—from five firms only— 
showed the numbers and power of generators and motors combined :— 


Year. No. of machines. Output. Kw. 
1898 55 9,522 
1899 37 8.974 
1900 59 , 

1901 | 77 8,165 


The figures given by Mr. Wyld in 1901 before the Birmingham local 
section were quoted— viz, that 16 installations of polyphase plant had 
‚ been installed in this country in the last four years, aggregating some 
10,000 m.r., while the Manchester Stuart-street station, containing 
15,000 н.р. three-phase, and the Willesden two-phase plant, amounting 
to 10,000 H.P., were brought forward as instances of large polyphase 


stations. Although nearly all of this polyphase machinery was imported 
from abroad, yet the day was fast app ing when the bulk of it would be 


manufactured in this country. Even if there were a great development in 
the manufacture and application of polyphase motors, it was unlikely that 
the use of continuous-current motors would be seriously affected for years 
to come, on account of the great advantage of better s regulation. 

Great as had been the increase in output of electrical plant in the last 
four years, it would have been increased still more if the engineering 
Interests concerned could have arranged for a certain amount of standardisa- 
tion, to reduce the number of different patterns which the manufac- 
turers had been obliged to make. He thought that no manufacturing 
firm existed that would not, if it could, standardise everything that it 
made, and work to jig and template throughout, but in а new industry, with 
rapid development, it was not possible to standardise at an early stage. Since 
the Institution of Civil Engineers had now а standardising committee 
In full swing, there was hope that consulting engineers and manufacturers 
Would be able to co-operate towards so desirable an end. 


* Abstract of Mr. Henry Lea’s Inaugural Address to the Birmiogham 
cal section of the Institution of Electrical Engineers, December 10, 1 


rogramme to compete with electric light undertakings in their districts, 
but on the contrary, to assist them to obtain provisional orders, and to 
supply them with power in bulk which they could retail to the inhabi- 
tants of their districts. The Leicestershire and Warwickshire Electric 
Power Co. was taken as typical of what might possibly be done by most of 
the other companies, the generating plant being five engines of 5,000 H.P., 
with three-phase dynamos supplying current at 10,000 volts. The Midland 
Corporation for Power Distribution was then alluded to, and a lantern 
slide of à map of the district to be covered, an area of about 100 sq. miles, 
was used to make the details of the scheme clearer. It was mentioned 
as being gratifying to note that the generators were all of English make. 
Next came traction work, where the progress has been more marked 
almost than iu any other branch, and out of the mass of figures compiled, 
the following are perhaps the most convincing :—In 1898 the route 
mileage was 555 and the number of cars was 2,117. In 1901 the figures 
had increased respectively to 777 (ап increase of 112 per cent.) and to 5,821 
(an increase of 73 per cent.). The capital invested in 1898 was £9,800,000 
by companies only ; in 1901 municipalities had entered the field, with the 
result that they had invested over 103 millions sterling, the companies 
having, at this time, invested 19$ millions, making a total invested capital 
of over 30} millions, and an actual increase of 210 per cent. since 1898. 
Examples of lines other than those worked upon the overhead system were 
mentioned, and Mr. Lea, who had reported upon the surface-contact system 
for the Wolverhampton Corporation, said that the service was а successful 
one, and that, so far, it had given every satisfaction. At first there had 
been a little trouble, as was usual in all new undertakings, but the cause 
had been ascertained and removed, and the line had since given great 
satisfaction. The crucial test would be a severe winter, with plenty of 
enow and salt. 

The extensive system of conduit work in London was then mentioned, 
in all about 100 miles of single line, but the construction would be spread 
over а good many years. Then came the “electrification " of main lines 
of railways, and some interesting observations were made about the ulti- 
mate displacement of the steam locomotive. It would die hard. The reason 
why the railway engineers had not made steam locomotives to travel at 
100 miles per hour was because they had not been asked to do во. It was 
not, as was frequently stated, that the employment of reciprocating 
parts prohibited the use of steam engines for these speeds. With trains 
of the same length as the proposed monorail, and on a perfectly straight 
track, a modern locomotive running at 323 revs. per mia. (an everyday 
number) with driving wheels 8ft. 8in. diameter, which was only 1lin. greater 
than the 7ft. 9in. wheels to be found running on many of our main lines, 
could attain a speed of 100 miles per hour. The conclusion drawn was that. 
it was not necessary to fig to electricity for speeds of 100 miles per hour. 
Already trains pulled by steam locomotives had attained a speed of 86 
miles per hour, ап extra 14 per cent. would make little difference in the 
smoothness and steadiness upon a first-class double track laid expressly for 
the purpose. 

Then came a long description of the general purposes at a railway station 
for employing electricity, апа а description was given of the Crewe plant 
for lighting and power purposes, and many examples of crane works, &c., 
on various railways were quoted. Interesting lantern illustrations were 
shown of the signal cabins at Crewe, where the levers are worked by elec- 
tricity. The largest cabin—which is also the largest in the world—is one 
containing 350 levers, and the details of the arrangements were exhaus- 
tively gone into. The manual work of the old-time signalman would now 
all be done by the electric motor. 

The use of gas engines for driving dynamos received a passing note, the 
now famous Westinghouse sets at the Birmingham small-arms factory of 
250 H.P. were mentioned as an instance of which Mr. Lea had special know- 
ledge, for he was consulted about the plant. He regretted that they were 
not of English make. He thought that the vertical three-cylinder type 
was the gas engine of the future on account of the better turning moment. 
and governing. 

The last section ef the address dealt with measuring instruments, and 
the many improvements made during the last four years were described. 
Especial emphasis was laid on the improved methods of measuring the 

meability and hysteresis of iron and steel, the successful attempt of Dr. 
Drysdale to measure the permeability and hysteresis of iron and steel in 
bulk being very valuable. During the four-years period with which he 
was dealing, he thought that, perhaps, the most interesting instrument 
which bad been brought out had been Mr. Duddell’s oscillograph. Through 
the courtesy of Mr. Duddell, he was able to show the instrument in opera- 
tion, and he expressed his indebtedness to the electrical engineering staff 
at the University of Birmingham for the trouble they bad taken in setting 
it up. He then gave a demonstration of the working of the instrument. 
This consisted of a brilliant series of experiments showing, among other 
things, the process of synchronising two alternators. The fluctuations of 
the E.M.F. of the incoming alternator were plainly shown, and the proper 
moment for synchronising could be easily determined. This arrangement. 
seemed to be a great improvement upon the usual lamp method of paral- 
lelling, for it was far easier to determine with it the exact moment at. 
which to put the two machines in. The chronising current was next. 
shown, and by altering the field strength of one alternator the power- 
factor and the current were reduced, while it could be most clearly seen 
how the current came into step with the E.M.F. It was very remarkable 
to see how the synchronising current fluctuated. 

The two-phase alternators used were about 6kw. output each, and were 
belt-driven by continuous-current motors. It could be seen clearly how 
the power of one machine at one moment was in excess of the other, and 
then, as the belt joint came round, how the direction of power supply was- 
reversed. Another experiment showed how the power-factor of a 5 Н.Р. 
induction motor was increased as the load was thrown on. The experi- 
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ments concluded with Mr. Duddell's best known ones on the wave-form of 


current and Е М.Е. which occur with arcs, with the usual carbons, and | 


also the alterations in these forms when ore of the carbons was replaced 
by a metal. In the latter case, one-half of the wave was almost suppressed. 


Before Mr. Lea read his address, Mr. J. C. VAUDREY proposed a vote of 
thanks to the retiring chairman, Sir Oliver Lodge, to whom the Birming- 
ham section was very deeply indebted. It had been extremely fortunate, 
he said, in starting its career with Sir Oliver as chairman. He congratu- 
lated tbeir first chairman on the honour recently conferred upon him by 
His Majesty—a well-merited recognition for much that had been quietly 
done in the aid of science. 

Dr. W. E. SUMPNER seconded the vote, saying that the honour which had 
been been recently paid to Sir Oliver by the Crown was one which they all 
thought was very highly merited indeed, but electricians all over England 
had honoured him before the Crown had formally recognised him. 

The vote of thanks waa carried with acclamation. 

Before commencing his address, Mr. LEA said а few words as to the 
growth of the Birmingham section. When they first started they had 70 
members, on Jan. 13, 1901, they had increased to 110, and on May 25 —five 
months after—to 125. On May 14, 1902, they had increased to 152, and 
at the present time they had a total number of 167, so that their growth 
had been, in the course of two years, 140 per cent. increase of numbers on 
which they started. 


At the conclusion of the address and oscillograph demonstration, after a 
vote of thanks to Mr. Lee had been duly proposed and seconded, 

Sir OLIVER LODGE said that the demonstration that they had just had 
from Mr. Duddell had been most beautiful, and he was sure that Mr. Lea 
and all of them were very thankful to him for coming down from London 
on purpose, He remembered the early stages of synchronising alternating 
current dynamos and motors, from the time when John Hopkinson gave 
the theory of running alternate-current machines in parallel to when 
Mr. Mordey synchronised by means of lamps а 50 н.р. dynamo to a 50 H.P. 
motor. There were a great many things in Mr. Lea's address which he 
should like to call attention to. He should like to call attention to how 
the patent law of this country retarded progress. He felt sure we should 
not progress like other countries until the restriction had been removed. 
The subject of standardisation was an obvious one, and was attracting the 
attention of engineers and receiving the notice that its importance 
demanded. What was called the “electrification of railways” (he was 
hoping the term would not be used, but it had come to stay, and even 
Mr. Lea had spoken it quite glibly) was a most interesting subject. With 
regard to locomotive traffic, he supposed that the subject of high speed 
was not so much а matter as to whether it was steam or electricity as it 
was of running smoothly on level lines and diminishing air friction. Most 
of the power exerted by a locomotive was used to cause air eddies. 

The resolution was then put and carried. 

Mr. HENRY LEA replied, and also expressed his thanks to Mr. Duddell 
and to Dr. Morris and his colleagues at the University. 

The meeting was then adjourned to January 14th, when it will be 
preceded by a visit to the General Electric Company's new works near 
Birmingham. 


ON ELECTRONS.* 


BY SIR OLIVER LODGE, F. R. S. 
(Continued from page 315.) 


APPENDICES TO PART I. 
APPENDIX A,—CALCULATION OF THE INERTIA OF AN ELECTRIC CHARGE. 


Let a spherical conductor of radius a carrying a charge of electricity ¢ 
move forward with moderate speed u; meaning by moderate speed any- 
thing distinctly less than the speed of light ; it constitutes a current 
element of magnitude eu, and its circuit is closed by displacement currents 
in the surrounding dielectric ; for its lines of force arise in the medium in 
front and subside m the medium behind, and so a displacement of elec- 
tricity takes place from fore to aft to compensate the motion forward, and 
the lines of displaceinent are identical with the magnetic lines due to a 
short magnet. A charge may be said to travel carrying ite electrostatic 
lines with it, or it may be said to be constantly generating a radial elec- 
trostatic field in front and destroying one behind. When an electric field 
thus moves partly laterally it generates a magnetic field—in the present 
instance in circular lines round the line of motion—for the moving charge 
is an element of a linear current. 

The generation of these magnetic lines acts so as to oppose the current 
which produced them, but so long as they continue steady they exert no 
effect on it. When they subside, however, they tend to prolong the current 
which maintained them. Consequently, if the moving charge (or current) 
tries to stop, its retardation meets with obstruction ; it is constrained to 
persist by the subsidence of the magnetic field which its motion excited 
and maintains. Its velocity is not resisted, there is nothing equivalent to 
friction, but its acceleration + or — is obstructed, an effect precisely analogous 
to inertia. If it is at rest it will need force to start it, and if it is in motion 
its motion will persist. 

The charge acte, therefore, as if it had inertia, and we can proceed to 
calculate its amount. 

While moving it is a current and will be surrounded by rings of magnetic 
force, whose intensity at any point, with polar co-ordinates 70 referred to 


5 read before the Institution of Electrical Engineers, November 


the line of motion as axis, and the moving charge as origin, will be the 
quite ordinary expression (with eu for the current element instead of Cds) 
Н — eu віп 0/r?. The ordinary expression for the electrostatic force at the 
same point is E=e/Kr?; and if the motion is slow this value will be pre- 
served, but if it is rapid the electric field gets weaker along the axis and 
stronger equatorially, having been shown by Mr. Heaviside (Phd. Mag., 
April, 1889), to be given by the following expression 
E= 1 - (u/v)? 
Kr 11 (u sin 6/r)"}! 

where v is the velocity of light. 

The strength of the magnetic field will be similarly modified in this 
case, but the simplest mode of stating it is to express it in terms of E and 
to say that always Н = KEu sin 0. 

The rate of transmission of energy will be the vector product of E and 
H; and the wholemagoetic energy, that is, the whole energy due to the cur- 
rent, i.e., due to the motion, will be obtained by integrating the ordinary 
expression H/ Sr all over space outside the charged sphere—viz , from a 
to œ all round. Та the general case this expression is a little long, but in 
the most important case, when the speed of motion u is decidedly less 
than the speed of light v, it is quite simple, and the working may as well 
be given 
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Comparing this with mechanical kinetic energy 4mu’, we see that the 
charge on the sphere confers upon it additional kinetic energy, as if its 
mass were increased on account of the charge by the amount m = 26 / qa, 
which may also be written 


%K . e2 „ е _ 2 „ charge x potential 
JC 
or 

#тл? = the electrostatic energy of the charge. 


In other words, the mass equivalent to the charge is such that if it were 
a piece of matter with constant inertia travelling with the speed of light, 
its kinetic energy would be half as great again as the potential energy of 
the electric charge when standing still. 


APPENDIX B. Тнк ELEcTRIO FIBLD DUE TO A MoviNG MAGNET. 


If a short bar magnet or uniformly magnetised sphere (its moment, M, 
being the intensity of magnetisation x the volume of the sphere) moves 
along axially—that is, in the direction of its magnetisation—with velocity u 
it generates circular lines of electric force all centred upon its axis, much 
as a moving charge generates circular lines of magnetic force. If there is a 
conducting path around any such circle, then the motion of а magnet 
along its axis will generate a current in it, but if there be no conductor 
the motion will only result in an electric displacement which subsides when 
the magnet stops. MH 

The intensity of the magnetic field at any point along the axis is well 
known to be 2M/r*; at any point on its equatorial plane it is M/r? ; and 
in any intermediate direction it is, ав regards magnitude alone, 


M 
H= * /% + 3 cos?6). 


All this holds for the moving as for the stationary magnet, provided its 
speed does not approach that of light. 
The electric force at the same point is 


Mu. 
E- ysin 20, 


E sin 0 
Hu T+ tan’) 


The electrostatic energy resulting will be the integral of KE?/8x every- 
where outside the moving magnetised sphere of radius а, viz., 


Energy = E | | | (a) inte cos*6dr . rd. rain 01ф, 


| KM? М? (sy 
Баз Бра? \v/ ` 

The displacement acts like an elastic strain set ир іп the dielectric, 
storing the above energy statically ; and so long as the magnet continues 
moving steadily the electric displacement exerts no force upon it. But 
acceleration will be resisted. If the magnet begins to go faster it sets up 
more displacement, and the act of setting this up constitutes a transient 
current which opposes the motion as long as the acceleration continues; but 
it dies out the instant the motion becomes steady again. 

Conversely, if the motion of the magnet began to slacken, the electric 
strain would begin to subside, and its subsidence would constitute an 
inverse transient current which would assist the motion—ie., oppose the 
slackening. In other words, the variations of the circular electric strain 
in the surrounding medium confer upon a moving magnet a spurious or 
apparent momentum, in addition to its real mechanical momentum ; and 
thus the elastic strain itself may be said to represent a spurious 


THE ELECTRICIAN, DECEMBER 19, 1902. 


349 


m, 


apparent inertia due to magnetisation, in addition to any real mechanical 

inertia which the body holding the magnetism may itself possess. And 

the amount of this extra inertia is : 
 2kKM? 2M? 8 
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where I is the intensity of magnetisation and H, the intensity of the field 
inside the substance of а uniformly magnetised sphere of radius a and 
magnetic moment M. 

The equivalent mass moving with the velocity of light would, therefore, 
have an energy equal to one-fifth of the potential energy of the magnetised 
sphere if it were held at right angles to a field of its own internal intensity. 

This result may be applied, mutatis mutandis, to a moving molecule 
consisting of a pair of equal opposite electrons not in absolute coincidence. 


(To be continued.) 


HIGH TEMPERATURE ELECTRO.CHEMISTRY.* 


BY В. 8. HUTTON, М.8С., AND J. E. PETAVEL. 
(Concluded from page 810.) 


Calcium Carbide. — The financial crisis through which the carbide 
industry has recently passed influenced very considerably its pro- 
gress. The tendency, here as in other manufactures, has been to 
simplify the process as much as possible. The current regulation is 
automatic,§ and is achieved either by raising the vertical electrodes 
when the “pot” type of furnaces are used, or by some other means 
of bringing more resisting material between the electrodes. A great 
deal of discussion has arisen with regard to the relative merits of the 
* continuous” and “ discontinuous " furnaces, but this is largely due 
to a confusion of terms, since the tapping methods, which 
undoubtedly give а poorer grade carbide, are by no means the 
only continuous ones; in fact, with such furnaces as the Horry, 
Siemens and Halske, &c., all the advantages of a continuous process 
are attained, without the great loss of heat which is entailed by the 
removal of the molten carbide from the furnace. The production of 
calcium carbide being a purely electro-thermal operation, either 
continuous or alternating current can be used, but the balance of 
advantage seems to be decidedly in favour of alternating current. 
An alternating plant is more suitable to withstand the sudden and 
intense variations in load, which it is at times impossible to avoid, 
and the carbide produced is said to be more uniform in quality. J 
Three-phase current, which has been employed notably at St. 
Marcello d'Aosta,** has the advantage of giving & more even 
distribution of temperature. The moet favourable temperature 
conditions are somewhat narrow,tt and too intense & heat can 
roduce the phenomenon of “burning.” Alternating current has, 

owever, one serious disadvantage, namely, that the power-factor 
is somewhat low. Experience has shown that with a view to preven- 
ing both the inconvenience and loss caused by the dissipation of the 
finely divided material, it is necessary to have the furnace properly 
enclosed. This minimises to a large extent the oxidation of the 
carbon electrodes, which is also an important question with regard 
to cost, and further enables the gases to be made use of for heating 
es, There seems to be a distinct gain to be achieved by finely 
ividing and intimately mixing the raw material, and in modern 
есед furnaces these appear now to give very little trouble. 

The condition of the carbide industry is at the present time 
entirely dependent on the progress of acetylene lighting, and steady 
progress is being made. Possibly the application of acetone ава 
solvent for acetylene, I enabling it to be safely stored under pressure, 
may influence its future considerably. Other proposals for the use 


Abstract of a Paper on High Temperature Electro-Chemistry : 
Notes on Experimental and Technical Electrical Furnaces," read before 
the Manchester Local Section of the Institution of Electrical Engineers, 
on Nov. 25, 1902. 
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graphitising articles of agglomerated amorphous carbon. 


of calcium carbide, which have not as yet come into general use, 
include its application as a metallurgical reducing agent,* and for 
the production of the finer grades of lamp-black.f With regard 
to the efficiency of the manufacture, an important advance would 
undoubtedly result from any invention enabling the heating 
power of the waste gases to be more generally used for preliminary 
treatment of the raw materials. The combination of the lime kiln 
and the electric furnace would lead to a great economy of energy, 
but up to the present the practical difficulties have outweighed the 
theoretical advantage. 


Refractory Metals and their Alloys.—The difficulties in the way of 
the commercial application of the electric furnace having been 
successfully overcome in the case of calcium carbide, efforts were soon 
directed to the possibilities of producing some of the rarer metals on 
8 large scale in a similar type of furnace. The valuable qualities of 
some of these metals in the manufacture of steels insured their 
finding a-satisfactory market. At the present time one factory alone 
in America is using 450 tons of 70 per cent. ferro-chromium a year 
for armour plate work. Tungsten and ferro-tungsten, which have 
been used for a considerable time for manufacturing self-hardening 
and high-speed tool steel, can be most satisfactorily manufactured in 
the electric furnace, and this product has considerable advantage 
in that it is in a compact fused form, and is thus less liable to oxida- 
dation in the process of adding to the steel. One of the most 
important of theee alloys is ferro-silicon, the manufacture of which 
bas been taken up in several of the factories in which calcium carbide 
can be no longer produced with sufficient economy. The grade 
varies considerably, from 15 per cent. up to 85 per cent. The chief 
application of ferro-silicon is in the casting of iron and steel, where 
it plays the important rôle of deoxidiser, thus getting rid of blow- 
holes, and at the same time, owing to the high heat of combustion, 
renders the metal more fluid for casting. As to copper silicon, this 
has been prepared for a long time in the furnace of Cowles, and has 
found considerable application as а deoxidiser, and for increasing the 
tensile strength in copper and brass. The 1 of the 
industry of the rarer metals has been most materially assisted by 
the beautiful discovery of Dr. H. Goldschmidt in which the metallic 
oxides are reduced by finely-divided aluminium; the process is 
worked at Essen, by the Allgemeine Thermit- Gesellschaft. This 
method at first sight possesses advantages over the direct electric 
furnace treatment, since metals with very low carbon content can 
be easily prepared ; but the refining of the metals in the electric fur- 
nace is by no means impossible of accomplishment,T and will doubt- 
less come more into general use and be further worked out аз the 
industry increases, On the other hand, the Goldschmidt method is 
80 indirect —aluminium, itself an expensive electric furnace product, 
being used—that, provided a sufficient demand for any given metal 
exists, no trouble should be found in overcoming the few difficulties 
which remain for preparing a sufficiently pure material, by а much 
more economical and more direct method. 


Carborundum.—This industry has increased very rapidly, for, 
whereas in 1893, 64 tons were manufactured, in 1901 1,690 tons 
were produced, and the power in use has just been increased (Sep- 
tember, 1902) from 2,000 н.р. to 3,000 H.P., thus raising the output 
to some 2,690 tons. Carborundum, as is well known, has found large 
use as an abraisive, but of still more interest is its recent application 
in steel industry, replacing to a considerable extent ferro-silicon. 
Each of the carborundum furnaces in use at Niagara employs 
1,000 H.P., the voltage starting at 200 and falling to 80 as the furnace 
heats up ; the units are kept working at full power, the voltage 
being varied according to the progress of the reaction. 


Artificial Graphite §—It was during the development of the car- 
borundum industry that Acheson’s attention was drawn to the 
formation of graphite in his resistance furnace, a discovery which has 
since been applied on a large scale. Artificial graphite has been 
known since the work of Despretz in 1849, and from a commercial 
point of view had b:en produced by the Girard and Street process, 
which consists in passing the amorphous carbon through the electric 
arc. The Acheson process, however, is capable of dealing with the 
material in larger bulk and gives a pure graphite, containing as little 
as one-tenth per cent. of ash. Ав first the work was limited о 
Suc 
graphite electrodes are quite indispensable for the success of many 


150% Zeitschrift für Elektrochemie, Vol. VIL, pp. 541, 551, 575 
(1901). 
. t Hubou, Mémoires de la Société de Ingenieurs Civils de France (1900). 
t Moissan, Refining Chromium," Le Four Electrique," p. 209 ; вее also 
Chemical Trade Journal, Vol. XXX., p. 455 (1902). 
$ Despretz, Comptes Rendus, Vol. XXIX., p. 709 (1849) ; Berthelot, 
Ann. de Chim. et de Phys. (iv.), Vol. XIX., p. 592; Н. Moissan, “ Le Four 
Electrique," pp. 85-111 ; Girard and Street, English Patent No. 13,340 of 
1895, German patent No. 78,926 of 1893 ; Street, Soc. Intern. des Elec- 
triciens, see The Electrician, Vol. XXXV., p. 542 (1895) ; E. G. Acheson 
United States Patent No.568,525(1896); Е. A. Fitzgerald, Journal Soc. Chem. 
Industry, Vol. XX., p. 443 (1901) ; also Journal of Franklin Institute® 


Dec. 11, 1896; Borchers, Zeitschrift fiir Elektrochemie, Vol. III., p. 595 (1897). 
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of the aqueous electrolytic processes, both on account of their more 
compact nature and of their greater stability.* 

Acheson has found that pure carbon submitted to the highest 
temperatures of his furnace remains untransformed, but he has 
recently discovered that there is no need for an intimate mixture of 
the carbon and metallic oxide, since the reaction can take place by a 
kind of cementation process if the two are roughly mixed together, 
the metal vapour easily permeating the material. The action appears 
to be a catalytic one, caused by the progre-sive formation and disso- 
ciation of metallic carbides, the presence of a amall percentage of 
impurity thus being used time after time in the reaction. Moissan, 
who has minutely studied the formation of graphite, has found that 
its properties vary largely according to the method of production ; 
but the question is by no means exhausted, and it seems probable, 
since the requirements vary from case to case, that a careful study of 
the influence of individual impurities upon the graphite produced, 
may lead to the preparation of electrodes still more suited for 
any particular electrolysis than those at present manufactured. 
More recently this method has been applied to the direct graphitisa- 
tion of anthracite coals, with the production of a granular graphite, 
possessing very valuable properties for lubricating and similar pur- 

The American production of graphite starting with 162,3521b. 
in 1897, has increased to 2,500,0001b. in 1901, about half this being 
in the form of electrodes, 1,000 н.р. are employed in this manufac- 
ture, a number of furnaces being in use, each one in turn taking the 
full power ; the change over can be made in а few minutes. 

Aluminium.t—Since 1889 the only two processes in actual use for 
prepering this metal are thoee of Héroult and Hall, the former being 
confined to Europe, the latter to America. These two methods, the 
chemical and electrical nature of which seem to differ very little at 
the present time, consist essentially in the electrolysis of fused 
eryolite, to which AJ,O, is added as the separation of aluminium 


8. 

The type of furnace used in either case is that of D, Fig. 5, the 
carbon-lined crucible forming one electrode, the other being made u 
of а number of separate carbon rods. "The cells in use in the 
process consist of thickly carbon-lined cast-iron pots 6ft. long by 3ft. 
wide by 10in. deep ; these form the cathode in which the metal is 
collected. The anodes are some 40 in number, and each carries 
about 250 amperes, the E.M.F. being 95 volte ; thus some 65 н.р. are 
absorbed in each cell, a number of the cells being connected in series. 

One of the most important factors in the ex of manufacture 
is the cost of purifying the bauxite, which is an hydrated oxide of 
aluminium, containing always a considerable percentage of silica, 
iron oxide and titanic acid. The process most generally in use at 
the present time is that of Bayer, which is purely chemical in nature. 

A method recently invented by Hall proposes the purification of 
the bauxite in an electric arc furnace of type A, Fig. 5, by heating 
the mineral in contact with sufficient carbon or other reduci 
material to remove the impurities, and leave the oxide in a fused 
state. The oxide after cooling is removed, and is a grey friable 
material easily soluble in the cryolite ; it is considered that this may 
considerably cheapen the manufacture. The yield usually obtained 
is about IIb. of aluminium for 12 Hf. P. hours. 


Sodium.— This metal has for long been produced by the Castner 
process, 1 which is carried out at Runcorn, Niagara, in Germany and 
France, and consists in electrolysing fused caustic soda ; the metal 
being lighter than the electrolyte rises to the top and is removed 
from time to time. "The construction of the cell is of воше interest, 
since by an ingenious arrangement of the anode and cathode a high- 
current efficiency is obtained. The important consideration seems 
to be the exact regulation of the temperature, since at already 20deg. 
above the melting point the recombination of the separating sodium 
is said to be so active that no metal comes to the surface. Several 
descriptions of the technical process have been given, and the current 
efficiency stated to be 70 to 90 per cent. At Niagara some 120 cells, 
each taking 1,200 amperes at 5 volts, are in use. lanc and 
Brode,§ prove that the primary products are sodium at the cathode 
and oxygen and water at the anode ; they do not seem, hewever, to 
have carried out many experiments at the lower temperatures, but 


state that the water remainiog in the fused substance reacts with 


the sodium produced at the cathode, thus lowering the efficiency to 
50 per cent., which is considerably below that quoted for the tech- 


* Sprosser, Zeitschrift für Elektrochemie, Vol. VII., p. 971, &c. (1901); 
Forster, Zeitschrift für Elektrochemie, Vol. VIII., p. 143 (1902). 

t Wallace, Journal Soc, Chem. Industry, Vol. XVII. p. 308 (1898) ; 
Becker, Manuel d'Electrocbimie," Рагін, p. 175 (1898) Mineral 
Industry," p. 14 (1892) ; Chandler, Journal Soc. Chem. Industry, Vol. XIX., 
p. 609 (1900); W. Murray Morrison, Journal Institution of Electrical 
Engineers, Vol. XXXI., p. 400 (1901) ; Haber, Zeitschrift für angew. Chemie, 
p. 215 (1901) ; Richards, “ Elecro- Chemical Industry,” Vol. I., p. 49 (1902). 

} English Patent No. 13,356 (1800) ; “ Electro-chemical Industry," Vol. I., 
p. 15 (1902); Journal Soc. Chem. Industry, p. 777 (1891); Rathenau 
and Suter, German Patent No. 96,672 (1896) ; В. Pauli, Chemische Zeit- 

schrift, Vol. I., p. 497 (1902). 
$ Le Blanc and Brode, Zeitschrift für Elektrochemie, Vol. VIIL, pp. 
«971-707, 717-729 (1906). 


nical process. Sodium has also been produced by the Darling* process, 
in which the fused nitrate is electrolysed in cast-iron жы pro- 
vided with a thick diaphragm of magnesia and cement, with the 
production of nitric acid at the anode, and metallic sodium at the 
cathode. Each cell takes 400;amperea, but the voltage is as high as 15. 


Caustic Soda. The direct treatment of fused salt offers considerable 
theoretical advantage, and several processes have been proposed, and 
amongst these we may mention the methods of Vautin, Hulin and 
Acker,t all of which employ fused lead as a cathode to the sodium. 
'The latter has been working since December, 1900, at Niagara Falle, 
with very satisfactory results, using some 3,250 HP. The entire 
success depends on rapidly removing the sodium alloy as formed, 
since its diffusion into the mass of lead takes place only very slowly, 
and the richer alloys are unstable in presence of the fused salt. 
Acker has produced this rapid circulation by employing a steam 
injector, which causes the lead to flow р past the anodes, and 
at the same time oxidises out the sodium, Кои directly 
anhydrous fused NaOH. The temperature at which the steam and 
lead alloy come in contact is already high, but is still further raised 
by the heat of combination of the sodium, and thus, of course, any 
excess of steam off without combining with the caustic soda. 
The circulation is so good that the lead alloy in the cell does not 
average above 4 per cent. Na. The chlorine is drawn out by a fau 
and used for producing bleaching-powder. The celle, which ate 
arranged in pairs, one on each side of a central flue, are cast-iron 
tanke with linings above the level of the fused lead. Here again 
the inherent difficulties of furnace-linings are surmounted by leaving 
а sufficient coating of unfused material, which protects the walle. A 
central channel is provided beluw the actual electrolytic vat, by 
which the lead which has been freed from its sodium is returned. 

The distance between the fused lead cathode and the carbon anode 
is very small, and thus the internal resistance is kept low. The 
anodes in each cell are four in number, and are formed of graphite 
7}іп. by 14in.; they carry 2,000 amperes each, the voltage being 7. 

erty-five cells are run in series. 'The anhydrous caustic formed 
runs over an iron lip into a receptacle placed to receive it, The 
current efficiency averages 94 per cent. 


Zinc.—The recently perfected “ Phoenix” process of Swinburne 
and Ashcroft enables zinc to be produced by the electrolysis of the 
fused chloride, and is of particular interest on account of its appli- 
cation to the treatment of complex Broken Hill ore. 


Manganese.§—In some respects very similar to the aluminium 
ое is that recently worked out by Simon and Gin for the pro- 
uction of manganese. A bath of fused calcium fluoride is em- 
ployed in which the oxide is dissolved and submitted to electrolysis, 
carbon being added to assist in the reduction. The advantage of 
complete regulation of the temperature is, in this case, of great im- 
pertance, since manganese is already easily volatile at temperatures 
only slightly above its melting-point. 

Phosphorus || —Already in 1888 Readman and Parker perfected a 
satisfactory commercial process for the manufacture of phosphoras in 
the electric furnace. ‘The method employed is very simple, the 
phosphate-mineral in a finelv powdered state being mixed with 
carbon and sand and heated in a closed electric furnace, the phos- 
phorus distilling off апа being collected under water. 

Nitric Acid.S[—By employing an alternating high-tension arc in 
air McDougall and Howles succeeded, by a study of the necessary 
conditions, in obtaining a yield of 300 grammes HNO, per 12 HP. 
hours, in this way combining 51 per cent. of the air passed through 
their apparatus ; whilst with à mixture of two volumes oxygen to 
one volume of nitrogen the yield rose to 590 grammes per 12 H.P. 
hours. ln most of their experiments they used a transformer giving 
8,000 volts. The work of Bradley and Lovejoy at Niagara has given 
more favourable results from an economical point of view. А con- 
siderable amount of preliminary work pointed out the advantage of 
the continuous-current, and the apparatus now working employs а 
10,000 volt continuous-current dynamo. The yield obtained is 
llb. nitric acid per 7 н.р. hours. The process is considered to have 


* Darling, Journal Franklia Institute, Vol. CLIII., pp. 65-67 (1902). 

t Vautin, English Patent 15,568 (1895); Journal So:. Chem. Industry, 
Vol. XIII., p. 448 (1894); Townsend, Electrical World and Engineer, 
Vol. XXXIX., pp. 585-587 (1902) ; Acker, Transactions American Electro- 
chemical Society, Vol. I., p. 165 (1902). 

{ Ashcroft, Inst. Mining and Metallurgy, 1901; Electro-Chemist and 
Metallurgist, pp. 244-249, 269-271 (1901). 

. Simon, English Patent No. 17,190 of 1900; Gin, La Fabrication 
électrique du Ferro-Manganèse en France, procédé Simon," Paris, 1901. 

| Readman, English Patent No. 14,962 of 1888 ; Parker and Robinson, 
English Patent No. 17,719 of 1888; Readman, Journal Soc. Chem. 
Industry, Vol. X., p. 445 (1891) ; “ Thorpe's Dictionary of Chemistry,” 
Vol. IIL, p. 192 ; Machaleke, Electrical World and Engineer, Vol. XXXVIL, 
p. 560 (1901); Irvine, Electrical World and Engineer, Vol. XXXVIIL, 
р. 574 (1902). - 

T McDougall and Howles, Manch. Lit. and Phil, Vol. XLIV., part 4, 
No. 13, pp. 1-19 (1900) ; Bradley, Electrical World and Engineer, Vol, XL., 
р. 897) (1902) ; Rayleigh, Journal Chamical Society, Vol. LXXI., p. 181 
( i 
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already passed the experimental stage, and at the present, time steps 
are bolus taken to start it on a commercial scale. j | 


Fused Alumina.— It bas been found that theelectric furnace product 
ses advantages over the best grades of natural material. The 
ite is first thoroughly calcined in ordinary furnaces, and is then 
heated to fusion in an arc furnace of type B, Fig. 5. The plant at 
present in use, which is about to be further extended, employs some 
500 н.р. and produces daily from 4 to 5 tons of fused alumina, called 
* gJundum " to distinguish it from corundum. The material exhibits 
at times considerable crystalline formations.* 


Baryta.—This material is being Valen at Niagara by the United 
Barium Co., barytes (BaSO,), together with some reducing material, 
being treated in the electric furnace. The reaction which first takes 
place is as follows :— 


4BaSO, + 4С = BaS + 3BaSO, + 4CO. 


The barium sulphide then reacting with the sulphate to give 
anhydrous baryta. 


BaS + 3BaSO, =4Ba0 +480). 


In practice 500kw. tapping furnaces are in use, which yield a mix- 
ture of oxide and sulphide. These are easily separated in aqueous 
solution yielding a very good quality bariam hydrate. The sulphide 
be carbonated or otherwise worked up.t 


Carbon Bisulphide.—In the manufacture of carbon bisulphide the 
advantage of electric heating lies in the fact that a more perfect 
control of the furnace temperature can be thus attained, the 
temperature required being very low. The method invented by 
E. К. Taylor for producing this substance consists in the direct 
treatment in the electric furnace of charcoal and sulphur. The 
manufacture has been carried out for some time at Penn Yan, New 
York, the daily output being some 10, OOolb. The furnaces are 
decidedly the largest at present in use in any electro-chemical works, 
being some 40ft. high by 16ft. diameter. The sulphur is fed in 
continuouely so as to rise from below the electrodes where it comes 
in contact with coke, which forms a resistance bridge between the 
carbons, in this way becoming vapourised and brought into contact 
with the charcoal which fills the rest of the tower; combination 
takes place, and the CS, produced is led off and condensed. By the 
application of this process a very considerable cheapening in the 
cost of production has been effected. 


Steel. —The application of the electric furnace to the melting of 
ateel, which was one of the first problems worked upon the Siemens, 
has been revived during the last few years in many different forms. 
The proposals, which not only include the manufacture of steel from 
pig-irop, but also the direct production by electric smelting of the 
ore, have led to the design of many special types of furnaces. 

Harmet,f of the Fonderies, Forges et Acieries,” at St. Etienne, 
has worked outa method for treating iron ore in three stages, the 
carbon monoxide evolved by the reduction being partly used to heat 

the raw materials, whilst the reduced metal is trans formed into steel 
їп а separate electric furnace. Works are being erected at the 
present time for making use of this process. Ruthenberg§ has 
worked more icularly on the magnetic concentration of low 
grade ores and their subsequent fritting in the electric furnace. 
Conley|| pro the reduction of iron ores by passing them between 
two high resistance plates which are kept heated by the passage of a 
current ; the metal falls into a hearth, which is also electrically 
heated. Gin has brought forward a method of heating mixturea of 
iron oxide and sulphide ores, with production of sulphuric acid and 
ferro-silicon as by-products. 

8 of electric melting by induced currents have been 
шр by Benedicke in Sweden and Schneide:** in France; їп 
both cases the metal contained in an annular crucible forms the 
electric conductor surrounding an iron ring, in which rapid alterna- 
tions in magnetic flux are produced. Benedicks' contrivance is 
similar in principle to a welding transformer, the entire secondary 
circuit of which is formed by the molten metal. The process is in 
actual work at Gysinge, where 300 н.р. are employed, ard 1,500 tons 
atel can be produced per annum. Schneider, on the other hand, 
produces an alternating magnetic field by the rotation of a shuttle- 
wound armature. The outlook of these inventions can only be 


Jacobs, United States Patent; Gintl, Zeitschrift für angew. Chemie, 
р. 1. 175 (1901) ; Haselacher, German Patent No. 85,021 of 1896. 

t Jacobs, Journal Soc. Chem. Industry, Vol XXL, p. 391; Limb, 
English Patent No. 7,282 (1899). 

t Harmet, ' Etude sur l'Electrometallurgie du Fer," I. aud II. Cf. also 
Flectrochemist and Metallurgist, Vol. IX., p. 18 (1902) ; Zeitschrift für 
Elektrochemie, Vol. VIII., p. 852 (1902). 

$ Ruthenberg, English Patent No. 13,867, 1902; Electrochemist and 
Metallurgist, Vol. IL, p. 12 (1902) ; Jahrb. der Elektrochemie,” Vol. i 
р. 516 (1902). 

Conley, Electrochemist and Metallurgist, Vol. II., p. 16, (1902). 

J  Benedicke, English Patent No. 18,921 of 1900. 

Schneider, English Patent No. 7,558 of 1901. 
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regarded as immediately hopeful in localities in which water-power 


is available at an exceptionally low cost ; the value of any economi- 
cally succeesful procese, however, can hardly be over-estimated. 


Glass,—'The accuracy with which temperatures produced by 
electric methods can be adjusted has led to several proposals for the 
application of the electric furnace to the glass industry, where, as is 
known, the temperature regulation is one of the most important 
factors. Trials are being made on a commercial scale at Plettenberg 
(Westphalia). — With regard to quartz, since the temperature 
required is very high, the Aeris is the only method available for 
fusing this material in bulk. Considerable difficulties will have to 
be overcome, however, before this most valuable substance can be 
manufactured on a commercial scale. 


Conclusion.— When dealing with the highest temperatures, very 
few data are available with regard to the specific heat, latent heat, 
or heat of combination of the various materials employed. It was 
previously customary to assume a constant Ке eat, but more 
recently this has been shown to be untenable, and most of the 
modern calculations consider the specific heat as a linear function of 
the temperature, relying for their values for the higher temperatures 
on & very considerable extrapolation. The actual specific heats 
have been experimentally determined for а limited number of 
substances up to some 1,500°C., and it is hardly necessary to insist 
on how considerable an error can be caused by boldly applying 
these values to twice the absolute temperature. In addition it must 
be remembered that the second factor in the calculation, the actual 
temperature of a furnace, is in most cases practically unknown. 
The temperature of volatilisation of carbon is usually taken as 
3,400°C., but this is no measure of the temperature of the arc flame, 
which may be considerably higher. On the other hand, the average 
temperature of the furnace is always considerably below that of the 
volatilisation point of carbon. The consequence of this rash way of 
dealing with the subject is that the estimate of the theoretical 
amount of heat required differ by nearly 100 per cent., as has {been 
shown by Kershaw in the case of calcium carbide. With regard to 
those of the resistance furnaces in which the temperature is com- 

tively low, more accurate data can be obtained, and finally, in 
the electrolysis of fused salte, the calculations give a much more 
trustworthy result, depending as they do largely upon the electro- 
chemical equivalents, which are known with some accuracy. The 
determination of the total loss of heat by radiation from an electric 
furnace provides, however, valuable information on one of the most 
important factors in the efficiency, but the final criterion in all 
commercial work must necessarily be the number of tons yield per 
horse-powel-year, 


There were about 90 members and visitors present at this meeting, and 
in Mr. Earle’s absence, the chair was taken by Mr. E. Cowan. Mesars, Hutton 
and Petavel read extracts from their Paper, and illustrated their remarks 
by a large number of lantern slides. 

Prof. A. SCHUSTER remarked that he, like others, had come to learn and 
not to teach, and he thought that these industries had been kept back 
largely through the lack of men poesessing the necessary amount of know- 
ledge in the three sciences—electricity, engineering and chemistry. In 
this subject a long experience of chemistry was a necessity. Another 
thing which kept them back was the little knowledge they bad generally 
of the behaviour of bodies under the influence of heat at such high 
temperatures. | 

Dr. F. Н. BOWMAN said he had had experience only with calcium carbide, 
and the best type of furnace of which he knew was the type now being 
used at some works near Birmingham, which gave very good resulte. The 
greatest difficulty appeared to him to be that of determining these high 
temperatures. He thought people should not despair because of the lack 
of water power for these industries, as he believed the necessary power 
could be obtained quite easily at a sufficiently low rate. He considered 
the experiments dealing with the manufacture of nitric acid extremely 
interesting. 

Mr. HUTTON said he wished to say that he and Mr. Petavel owed а 
debt of gratitude to Prof. Schuster, because, but for his efforts, they would 
not have obtained the use of the fine laboratory which they now enjoyed. 

After the discussion the CHAIRMAN proposed a hearty vote of thanks 
to Messrs. Hutton and Petavel, which was warmly carried, and the meeting 
adjourned to the laboratory to watch experiments, 


Two-Phase Twin Cables.—With regard to Mr. Н. F. North- 
cote’s recent letter in our correspondence columns in our issue 
of November 27th, Mr. Hardie McLean states that in con- 
nection with the Midland Electric Corporation for Power 
Distribution he has not experienced any of the difficulties 
prophesied by Mr. Eborall and anticipated by Mr. Northcote. 


— — 


* Zeitschrift für Elektrochemie, Vol. VIII., pp. 419-421 (1902); Volker, 
English Patent No. 23,903 of 1900. 
+ Kershaw, The Electrician, Vol. XLVI., pp. 164, 245, 267 (1900). 
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Griffin & Co.) 24s. 

“The Chemistry of Indiarubber, by Carl Otto Weber, Ph.D. 
(London: Charles Griffin & Co.) 163. 

* United States Magnetic Declination Tables and Isogonic Charts 
for 1902," by L. A. Bauer, Chief of Division of Terrestrial Magnetism. 
(Washington : Government Printing Office.) 
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“ Elektromagnetische Aufbereitung," by Е. L th. (Halle-a-S. : 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal). .. Nov. 21, 1902| Kensi'gton & Kpightabe'(Oo.) Apr. 11, 1902 
rear речт (Municipal) . . July 25, 19: ? | Kingston-upon-Hull (Mun.) July 18, 100 
Ayr (Municipal) Nox. 7, 1902| Kingston -on- Thames ( Mun.) June 20, 1902 
Bring Ton Town (Munici 5, 1902 tance LEMMA e: July 25, 1902 
Barnaley (M jas ..June 27, 1200 Leeds (Municipal). June 27, 1902 
Bath (M. 33 900 | Leicester (Municipal) asses 36, 1900 
Bedtord (Municipal) 16 8, 1900 Leith (Municipal) æ». May 17, 1901 
= = < „ Aug. 3, 1905 | Leyton (Municipal) ov. 1, 
1 (00 pany). . 15, 1899| Liverpool (Company) ..... Oct. 10, 1902 
Blackburn Мут эч Аш .. eb. 7,1902|Liverpoo! (Municipal).. .... April 4, 19(2 
Blackpool (Municipal) Nov. 14, 1905 | London Elec. Su ару бы Corp.. . Bept. 5, 1909 
Bournemouth Company) April 18, 1 1902 pis pei (И unicipal) ..Fe 16, 1900 
Bolton (M е == ое NOV. 29, 1901 | Lymington ( раоу)...... t. 10, 1902 
Bradford pal) Jul 13, 1901 | Manchester (Auniclpah. Aug, 29, 1902 
Brighton (Mu = = a Dt 12, 1902 Metropolitan Bloc Sapply Co. Apr. 25, 1902 
Bristol (Munici -. = оо а Aug. 8, 1002 Morley (Muni ... . July 25, 19.2 
Bromley (Kent) (Co. .May 16, 1902| Ne «нач р trict(Co.) Oct. 6, 1900 
Brom n (Co.)June 6, 1902| Newcastle-upon- т! ) Dec. 12, 1902 
ey (M. ). 2. Feb ‚1 3 (Company) Oct. 24, 1902 
уоп т! (Mun) July 11, 1902| Ne rt (Mon.)( разу). саа, 11, 1901 
Bury (орісі æ=.. July 11, 1902| No mpton ( 9 17, 1002 
Cambridge (Com рапу). . June 18, 1902 Northwich (Company)) 8 24, 1902 
Canterbury (Municipal) .. |. Oct. 26, 1900| Norwich (Company)..... ~ Sept. 19, 1902 
Cardiff ..Oct. 25, 1901 нова mpany) - June 6, 1902 
pany) Har. 28, 1902| Nottingham (Mun *,...Oct. 94, 19(2 
Chelmsford (Company) . .. Oct. 10, 1902| Oldham (Municipal) Aug. 29, 1909 


London) (Co.. Арі 11, 1902 | Oxford (Com 
S eee d 14, 1902| Pontypool (Com; 
pae Aug. ?2, 1 ied " 


pany са 

) —.55 е 23 1 

зараи РРР Oct. 31, 1902 Salford (Municipal). „Dec. 12, 

Crystal Yalace Di ке (О) Sep 18, 1901 St. Helens (корр!) . Jan. 10, 192 
Deby vale en з ап, 26, 1900 | St. Jan: es & Pall Mall Co.).. Mar. 21, 1902 
Dews үт риу ГГ 
Dover (Company) - May 2, 1902 Scarborough ( 
Dundee (Municipal) р 6, 1901 | Sheffield Мацер 


pal) 81, 1902| Shoredi cipal) is 
am (Munic pel).. р 95, 1902 ав леа Маг 
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14, 1902 South London 
А al, 190? South Shields Mantes MJ 
š . 6, 1805 8o 
Folkestone (Company) . May 2, 1002 South (Muni is 
nicipal) .. Sept. 12, 1902 Stafford (Municipal). Aug. 16, 1 
) š А 20, 1901 Stepney (Municipal)........ Oct. 
18, 1901 Sunderiand (Muni 
pal) А 80, 1901| Taunton AD: 
Guernsey (Company) od 96, 190? | Tunbridge Wells 
rd (Co . 19,1900| Wakefield Саш: с 
« 27, 1901 | Walsall (Munici 
Hammersmith (Municip M). Oct. 
1 N = e. Nov. 


M vases 
1, 1902) Wandsworth (Company) „ May 
s 1902 | Westminster 8 555 DE 4, 1903 
Hanley (M : 9, 1901| Whitehaven (Municipa Feb. 8, 190: 
Harrogate Маша) à 95, 1901| Wimbledon (арар, Oct. 17, 1902 
Harrow (Company) .. . 91, 1900| Winchester (Company) ....June 20. 1908 
Hastings (Municipal) ...... July 18, 1902 Woking (Co прапу 8 de Dec. 5, 109 
Hereford (Municipal) А 17, 1902 Wokin e un Dec. 225 1890 
Hove (Company) .. = = =- y 18, 1902 Wolves DE untcipal) Jan. 24, 1903 
d unicipal) . May 28, 1902 | Woolwich ( pany) =.=- May 31, 1901 
Hull (Municipal) .......... July 4, 1902| Worcester (Municipal) —. April Is, 1902 
Isle of Wight (Company) . Sept. 26, 1902 Wycombe (Com; auy) ))) Out. 17, ly 2 
Islington (Municipal)... = Nov. 28, 19% 


Bradford Municipal Electric Supply Works. 

With the more favourable condition of a cheaper fuel supply, 
the Bradford costs are resuming again their normally excel- 
lent values. But not only through the fuel item do the 1901 
costs show a material improvement upon those of the preced- 
ing year. Practically all the contributing items of the total 
costs have fallen surprisingly considering the already brilliant 
results of preceding years. Some tangible results of this 
economical working are that amongst municipal concerns in 
1901 Bradford has the lowest wages at the station, and, as in 
1900 also, was able to sell current for traction purposes at the 
lowest rate of any—viz., at ld. per unit. The average gene- 
rating, works and total costs of municipal concerns, with out- 


puts and load-factors of the same order as those obtaining at 
Bradford, were respectively in about the same period 0:98d., 
114. and 1:584. The corresponding values at Bradford were 
0 69d., 0:76d. and 1:02d. Similarly, in respect of the average 
price received for current for all purposes, Bradford's figure of 
2-15d. per unit compares splendidly with that of the average 
of similar concerns—viz., 2°83d. per unit. 

Ав in 1900, the capital charges and allocations exceeded the 
working profit, the balance being made up from the profits 
from preceding years. Still, it is not to be inferred from this 
that the capital is abnormally heavy, or that the price of current 
has necessarily been reduced to too low a point. As a matter of 
fact, the capital expenditure is very moderate indeed relatively 
to the output. The working profits of the last two years at 
6:9 and 7-68 per cent. on the mean capital show a very 
healthy state of affairs, and that it is in consequence of the 
comparatively large contributions to the reserve funds that 
deficits have been shown on the yearly working. 


Bolton Municipal Electric Supply Works. 

The results which we present to our readers in the second 
table undoubtedly entitle the Bolton undertaking to the 
premier place amongst electricity supply concerns in the 
United Kingdom in 1901. 

A critical examination of the returns of electricity supply 
undertakings, impresees one with the fact that very economical 
working from the purely engineering point of view is often 
bought at such an excessive capital cost that the saving in the 
working costs is, in the end, nearly or quite neutralised by 
the heavy capital charges. Another class of undertaking 
there is, which, whilst showing year by year mediocre work- 
ing costs, employ a relatively small capital, and thereby is 
able to produce equally good results although attracting less 
recognition for the engineer. When, as in the case of the 
two undertakings whieh we deal with this week, remarkably 
low costs are associated with low capital expenditure, then, 
we submit, is the opportunity for unstinted praise. 

In the case of the working of the Bolton undertaking in 
1901, we find the unique and unexpected combination of 
lowest total costs and lowest capital charges relatively to the 
business done. 

In discussing the magnificent results indicated in our 
analysis, it is only fair to other undertakings to point out the 
favourable conditions which must have helped very materially 
to bring such resulta into being: First, there is the situation 
of Bolton, which, like that of Bradford, is probably unsur- 
paesed for cheap fuel, being on a coal feld. Then there is 
the splendid load by which over 64 per cent. of the total out- 
put was sold for traction. Hera we have a combination of 
two favourable conditions which go to place the undertaking 
on probably an equal footing with that of Liverpool, with its 
higher output and load-factor. In view of the large proportion 
of tramway supply, it is somewhat surprising that the load- 
factor at Bolton is not higher than it is at 17:8 per cent. 

The working profit at 10:5 per cent. is quite in keeping with 
the other results, as it was attained with the low average 
price for current of 2:18J. per unit sold. At Liverpool the 
corresponding average price was 1:94d., but there the traction 
supply was as much as 69 per cent. of the total output. 

Besides having the lowest total costs and the lowest capital 
in relation to output, Bolton had in 1901 the largest working 
profit in relation to the capital, and in 1900 and 1901 the 
lowest management and property charges. 


REMARKS TO TABLES. 


BRADFORD. —a 1,461,262 at 444. for lighting, 933,455 for motor power. b Includes 
£23,312 on tramway mains aud £21,055 on tramway mains suspense account, c Over- 
expended. 4 Buildings £459, plant £2,110. e Of mains £554, on consumers’ p 
£344. f Engineers’ de rtment £534, clerical staff £837. g Insurance £122, stamps 
for о £38 and 6214 оп incandescent lamps. A After deducting income tax 
£649 іп 1900 and £519 in 1901. i Less 24 per cent. for prompt payment and also free 
supple of glow lamps. / 2d. net for intermittent supplies, Id. net for continuous 
supplies and for traction, for heating 2d. k Lighting 1.056.241, for power 9 1 80 
1,297,120. L Total depreci ation fund to December 31, 1900— £18, 110оп general capita 
account, 4233 tramway mains and £211 tramway mains suspense account. 

BOLTON. —a Lands £4,709. b Machinery £63,678,accumulators £1,662, transformers, 
motors, &c., £8,700, meters £8,248, instruments £338, cOver- expended. d Insurance. 
e Maximum demand system 1- hour scale or all-round price of 5d. ; all charges subject 
to 10 per cent. discount. / For motors of 5 Н.Р. or over 5d. per unit for first 80 hours 
per quarter of maximum demand, 1d. after; for motors under 5 H.P. and not lees 
than 1 H.P. 24d. per unit and for motors of 1 Н.Р. and under same charges as for 
lighting ; all subject to 10 per cent. discount. g Machinery £75,513, accumulator 
£1,500, transformers, motors, &c., £9,183. motor £9,066, instruments £350, m 
£2,081. А 94. per unit for first 500 unite per quarter less 10 per cent., dd. f for 
second 600 units per quarter and above this n. net. For traction 1 2⁵d. per unit. 
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BRADFORD. BOLTON. 
Undertaking Worked by 22222222 —— Bradford Corporation. Bolton Corporation. 
Date of Commencement о, ————-— Sept. 1889. ^ [motor-generator on other side. ||| October 31, 1894. [outlying districts. 
stem of Supply masse. -m nan sm nan mm m me m m me | 5-wire with batts. on one side only and through ||| Con.-eur. in centre districts and alt.-cur. in 


R. A. Chattock. 


Arthur А, Day. 


YEAR ENDED DEC. 31,1901. MAR. 31, 1901. MAR. 31, 1902. 
QUANTITIES— 
Units generated. ......—. — em an em om m co cm c ono om cm m 5,572,294 2,957,171 5,825,761 
w ЗО to consumer Lou cu cem oni cm cm cm cm tin am omm on 2,955,561* £03,220 1,103,602 
n sold for public lighting, &. 58,797 11,387 17,467 
s seid for tastion. . e eer em mom — 1,889,014 1,617,130 1,999,640 
1 — Gon 414,058 561,098 150,560 320,770 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY — 32˙3 39˙3 26˙9 35°7 
Actual maximum supply demanded ( AIDE. Thing j| 5595 kilowatts 1,500 kilowatts 2,000 kilowatts 
Traction 25757 | р PA ne 
DEM. саве — [A Other supply 124% | 156, 18:5% 1782, 
Number of public lamps „e.a =a sa = = em——— 51 (600 watt) arc 51 are 10 arc 8 are 
Number of consumers se sa ca oe sas oan oen oan oes amo нагр 1,500 1,505 888 1,070 
Connections to mains in 8-c.p. lamps at end of year — 172,741 | 207,176 74,395 90,057 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 3,600 4,380 2.800 2.8 
per kllowa Per kilowatt | 
CAPITAL— Total, "capacity. | Т | _capacity. - 
== U LL simi x inp i fahr cim dm e i ooa .... £798 |£539,204 | £123 
Loan (including Debenture charges) 287,204 79:8 539,204 125 197,972 9077 217,972 77:8 
1 ORALS arina . — 229,537 63˙8 339,138 | 77 4 165,715 592 197,972 707 
Loan (including Debenture charges) -= »= == = 229,537 65:8 559,158 77:4 165,672 | 59:2 197,972 707 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ——| 57,667 160 | 200066 | 457 32300 | 115 20,000 715 
E ГАШИШ) „ы ent uar ddh Ger vm tion Fio aoi — m — — | — — | — 
Share (uncalled) ...—..—.——————-—-—-— es! MEC = — x | " = 
Loan (including Debentures) me s == — == — 57.667 16°0 200,066 457 32,300 | 115 20,000 7:15 
SE T 25,680 714 28,280 6:46 11,749 419 17,642 6:30 
RESERVE OR SINKING FUND... 2 10,102 2°81 17,308 3°95 976 0:348 999 0:357 
r om um ip eb jus idt aum Sip Ooh b mis 18,554! — 24,685 5˙64 — — 21.556 770 
e эсли ctt cub pum quip Sub vto pun iui Gum m 298,812" 831 363,585 830 151,050 53:9 180,258 64'4 
Lindeand buildings 1... — — — rmm m — — — — 30,3924 10:8 55,201 126 
1 сне ый A 5 — — — -- 87,626? 51'5 97,6922 549 
C11 Se — = — — 33,033 11:8 ` 
D. jud eni chive undo — — — — 
BALANCE OF CAPITAL ACCOUNT TF2 
Per unit of | Per unit of Per unit of Per unit of 
Total total units Total. total units Total. total units Total. total units 
А: BV ENUE— ] sold. =. sold. "E sold. D sold. 
E 2. £36,555 | 2561d. | £46,908 | 229 7d. 224,099 | 23784. | £29,800 | 22904. 
— Bom ESO ua ied riti 88 — 00,990 2:170d. 56,287 1°777d. 12,307 1:215d. 15,636 1°202d. 
" meters, ko. sasam == ———— 1,078 0 076d. 1.272 0:062а '438 0:044d. 505 0`0594. 
" public lighting sie sei Gs ts nt we 524 0:0374. 488 0:024d 138 0:0144. 250 0:019d. 
ú supply for traction 222 d 5,975 0:278d. 7,871 0:585d 10,107 0:938d. 12,498 0:961d. 
miscellaneous sources — — 990 0:049d — — 915 0`0704. 
EXPENDITURE OUT OF REVENUE— | 
— AA ] NES A I ДС КЫС — £17,859 192514. | £21,493 | 10534. | £13,544 1:336d. | £12,480 0 960d. 
TOTAL WORES COSTS „u.m oms nume man man man mame am mae ee mee oe me 13,821 0:968d. 16,183 0793d. 11,851 11694 10,466 0˙805d. 
Generation of electricity .—.— - 11,733 | 0:892d. 14,069 |  0'690d. 11,425 1:128d. | 10,151 0°7804. 
Fuel (including cartage, &.). 5,976 0'4194. 7,947 0°389d 7,751 0°765d. 5,686 04874, 
ОЮ; ЖАЮ; water, ОГО. ... 881 0:0624. 1,360 0:067d 1,045 0°103d 803 0:0624d. 
Wages at station аа Em 2,507 0:1624d. 1,956 0:096d 2,347 0°232d, 2,413 0:1854. 
Repairs and maintenance at station me se == == — == 2,5694 | (0'180d. 2,806"  0'137d 281 0 028d. 1,249 0°096d. 
Distribution of electricity. . nu se — MEE bs Sins ks eee sae ss 1,315 0:092d. 1,435 0:070d 426 0:042d. 315 0°024d. 
Wages, &.. 44 — — ыйын 418 0:029d. 154 0:007d 29 | 00084. 155 00124. 
‚ renewals of mains, &oõ0«0— - 897 ¢ 0°063d. 1,301” 0:064d 597 0:038d. 160 0:012d. 
. rn cns uo aou ómb TA d see Sr deh ack 773 O Od. 679 0'033а. ЕЕ sae = = 
Eu ee , ose po cede ee = 
MANAGEMENT AND PROPERTY CHARGES ................ 4,038 0:283d. 5,310 0:260d. 1,693 | 0:167d 2,014 0:155d. 
Biel тид. oa o oo > se pan san еа nen oan oam oas эла oan oun rr Sant эл san t nm vos 247 0 0174. 246 | 00124. 162 | 00164. 146 0011d. 
c — — vie a Oe 1,002 O. Od. 1,266 | 0062d. 467 0:046d. 760 0 058d. 
Management ma ma san man man a mee an an mm e me L- 2,789 | 0'195d. 3,798 | 0°186d. 1,065 0: 105d. 1,108 00954. 
Salaries —————————— M 1,5467 0.1084. 1,723° | 00844. 661 0:065. 730 0:0564. 
Stationery, K... 195 | 0014d. 172 00084. 238 0:0234. 156 0:012d. 
Establishment charges sa a s sas zo a am am we am we ae 650 0:046. 815 0:040d. 138 0:014d. 198 0 015d. 
r ые к= ce ee игы ыы 0'028а. 1,088» | 00534. 284  0:003d. 244 | 00524. 
m mean to mean to mean 
FINANCIAL RESULTS— Total 92 Total. E nded Total. сар. exp 'nded Total. сар. exp nded 
WORKING PROFIT FOR TEK 10 6907 | £25,415 T 68% £10,555 7 86% #1, 319 | 105% 
Sum carried to Depreciation E 4,181 1:54% 5,921 1:79% 5.881 4.38% { 5,566 2 15% 
Sum carried to Reserve Fund. 9,484 5:50? 10,509 8117 ' о 5, 895 5'56% 
Net interest on loans (incl. Debenture charges) € 5,850 2157 10,006 5:02% 3,816 2:84% 4,912 2:96 % 
Jis DEORE for the year.. „„ — — = YT 858 0`658% 2,948 7 18% 
BALANCE FROM LAST ACCOUNT n. me. ms om o= sm ence 11,641 4 30% 10,191 3 08% nil = 1804 | 1097 
Doit... AVAILABLE FOR DISTRIBUTION, &... 10,191^ 3 16% 8,689" 262% 858 0:638% 4,752 | 2'877% 
PPTP! ON TENO eas qu ene san oe pai 8 — -- | — — = = 
ORDINARY DIVIDEND PAID aen e san cn cem inim inso oni нәнә — — — — 
PERCENTAGE OF TOTAL COSTS TO REVENUE ...... 45:87. 
Expenditure per mean kilowatt capacity .......-— — (s: £5. 7s. 10d. £4. us 14. 
REVENUE PER MEAN KILOWATT CAPACITY „nm _.... £11. 15s. 0d. £10. 12s. 10d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN....... 4s. 11d. Ts. 80. 
Price charged for lighting, per unit mas L 3 43а.ї! 6d. to dd.’ | 
Price charged for power, per unit me se = = = == mm sm oe 2d. to 14.) 2d. to Id. [ann. 5d. to 1d.“ 24d. to 1d.* 
Price charged for public lighting 222222 — £12. 10e. per lamp per 68, ќо Id.“ — 69. to <1 
Receipts per unit for private supply s 22 ы — > 1420 Grey Ie 
u UNUS aeu crus me um dm a 100g, 100d. з : 
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THE TELEPHONE SITUATION. 


We were able to announce in our last issue that the Post- 
master-General had approved of the sale of the Tunbridge 
Wells municipal telephone undertaking to the National Tele- 
phone Co., a statement to this effect having been made by 
Mr. Austen CnaubERLAIN in the House of Commons just as 
we were going to press. This week we print Mr. CHAMBER- 
LAIN's statement in full, and it will be seen that the terms of 
the agreement are of considerable interest, the transfer of a 
telephone undertaking from a local authority to the National 
Telephone Co. after a period of keen competition between 
the two, constituting a precedent of some moment to the 
telephone industry. From the comments which have been 
made upon the matter in the daily Press and elsewhere, it 
is evident that the significance of the conditions imposed by 
the Postmaster-General, and the concessions allowed by him, 
have not been properly appreciated in all quarters; we need 
make no excuse, therefore, for enlarging on the matter and 
explaining some of the points which are doubtless already 
clear to those who are familiar with the terms of the Tele- 
graph Act of 1899 and with the form of a Local Authority 
telephone licence. 

It appears that the Tunbridge Wells Corporation has not 
transferred its licence to the National Telephone Co., but has 
merely sold its telephone undertaking to them. This is more 
than a mere verbal difference, for the powers conferred upon 
@ local authority, and the obligations accepted by it, under 
a telephone licence are very different to those which apply to 
the National Telephone Co. under its general licence. The 
agreement, the heads of which were announced in our issue 
of Novemter 7th, p. 119, transfers to the company some of 
the obligations as well as the powers of ths Corporation—but 
not all, It fixes the maximum subscription rates, it stipulates 
that no preference should be shown between one subscriber 
and another, and, among other things, it looks after the 
interests of present subscribers, and also the employés, con- 
nected with the municipal exchange. There was no stipulation, 
however, that the construction of the plant should be subject 
to the approval of the Postmaster-General—an important con- 
dition in all municipal licences, as it implies adherence to а 
fairly detailed specification laid down by the Post Office. 
This condition has been inserted at the instance of Mr. 
CHAMBERLAIN, and also one which prevents the resumption 
of terminal fees for trunk communications between Tunbridge 
Wells and Post Office exchanges, this being another condition 
borrowed from the municipal form of licence. These two con- 
ditions being added, it almost amounts to the National Tele- 
phone Co. having the complete powers and obligations in the 
Corporation’s licence transferred to it, with the exception of 
those relating to the duration of the licence and the eventual 
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purchase of the undertaking by the Post Omee, to which we 
will refer presently, and one other possible excePtion as well. 

One point—a most important point to the public—is not 
quite clear. The company is to show no favour or prefer- 
ence in the charges made to any subscribers,” but the clause 
in which this is laid down in the model form of municipal 
licence goes farther than this. The firat section of the clause 
is as follows :— 

The local authority shall at the request of any person within the licensed 

area, supply the means for telephonic communication to such person on 
the same terma on which they supply the like means of communication to 
any other person in such area under similar circumstances, 16 being the 
intention of these presents that no preference or special advantage of any 
kind be shown to any person by the local authority in the transaction of 
telephonic business of ару kind. 
The passage which we have italicised shows that а Corpora- 
tion possessing a telephone licence is bound to accept as a 
subscriber any person within the licensed area, and if this con- 
dition is not maintained in Tanbridge Wells the pu blio will 
be a distinct loser by the transfer. In the original licence of 
the National Telephone Co. no provision of this sort is made, 
and it is one of the many mistakes which the Government 
made over the telephone question at the beginning. On the 
one hand, it may be argued that avy statutory undertaker, 
possessing powers to give a public service, should in return be 
compelled to give that service to any applicant without discrimi- 
nation. But, on the other hand, the company may reason with 
some justice that it has practically no compulsory pow ers, and, 
therefore, this obligation could not fairly be imposed. This 
шву be made clear by а simple reductio ad absurdum: The 
company possesses no compulsory powers of wayleave. If 
it were compelled to give service to any applicant, it might on 
some occasions find itself in the position of being called upon 
to connect up а new subscriber whose house was hedged in by 
property belonging to other owners who refused wayleaves. 

Nevertheless, it is desirable that a telephone undertaker 
should be compelled to connect up—and to do so within a 
reasonable time—any intending subscriber; and while it is 
not possible to exercise this compulsion under the National 
Telephone Co.'s old licence, this should be done whenever a new 
agreement is entered into. Complaints are made daily as to 
the length of time which elapses between an application for 
а telephone by а new subscriber and the completion of his 
connection to the exchange, and it is remarkable that a clause 
to eliminate this grievance has not been inserted in every 
recent agreement made between the National Telephone Co. 
and the Post Office or local authorities. It should have been 
done, not only in the case of London and of Tunbridge Wells, 
but for every town in which the company has been granted 
underground facilities. It is a small return to exact from 
the company for what may sometimes amount to an unlimited 
wayleave, and it is ag important as the fixing of а maximum 
subscription rate. As to the London area, it may be men- 
tioned that a clause similar to the one in the municipal model 
licence quoted above is included in the agreement between the 
Post Office and the Company, but no provision is added to 
prevent undue delay in making the connection. 

Returning now to the case of Tunbridge Wells, and the 
question of the duration of the licence and the ultimate pur- 
chase of the telephone undertaking by the Post Office. The 
original licence possessed by the National Telephone Co. for 
Tunbridge Wells was covered by its general licence for the 
Whole of the United Kingdom ; it expires on December 81, 1911, 
at which time the Postmaster-General might buy as much or 
a8 little of the plant as he desired at its valuation, exclusive of 
goodwill or compensation for compulsory sale—in fact, on what 

been known as “tramway terms” since Sir FREDERICK 


BramMwE.u’s famous decision, upheld by the House of Lords, as 


to the price to be paid for tramways after the expiry of their 


21 years’ period of life. It may be mentioned parenthetically 
that on December 81, 1904, however, the Postmaster-General 


ean buy the National Company's telephone system compul- 


sorily at а valuation as a going concern. When the Tunbridge 
Wells Corporation acquired its licence, until the year 1925, the 
Company, as the existing licensee in the same area, received 
a prolongation of its licence until 1925. This prolongation 
was accorded under the Telegraph Act of 1899 under two 
conditions, which are practically conditions (1) and (2) cited 
by Mr. Онлмвевілх —үіг., the acquiescence in the same ` 
maximum and minimum rates mentioned in the Corporation’s 
licence, and an undertaking to give no preference to any par- 
ticular subscriber. This was, therefore, the position of the 
Company in Tunbridge Wells prior to the present agreement. 
The purchase clause ip municipal licences practically makes 
it obligatory upon the Postmaster-General to buy some or all 
of the plant on “tramway terms” at the expiry of the 
licence, if the plant has been erected in conformity with the 
Post Office specification already alluded to. In the licence 
the expression used is such plant . .. as is suitable for the 
actual requirements at the date aforesaid [the date of the ter- 
mination of the licence] of the telephonic service of the Post 
Office,” and any difference as to the suitability“ is to be 
settled by arbitration. Thus it is seen that the Corporation 
was in a better position as to the eventual disposal of the 
plant than the Company. What is now agreed upon is that, 
in return for the Company’s agreeing to the termination of its 
licence in 1911, instead of 1925, the Postmaster-General agrees 
to this purchase clause being applied to what will be the whole 
Tunbridge Wells undertaking of the National Telephone Co. 

Briefly, then, the result of the year’s telephone competition 
in Tunbridge Wells has been this: The National Telephone 
Co. remains alone in the field—for the Corporation undertakes 
not to compete any more—and its licence expires in 1911, just 
as it would have done had there been no period of competition 
intervening. Certain maximum rates are fixed, beyond which 
the Company must not charge, and the Company undertakes 
to give no preference to one subscriber over another. The 
Company undertakes, moreover, to use plant complying with 
the Post Office specification, which implies little, if any, 
alteration from its present practice, and finally, the Company 
has made better purchase terms for when its licence expires, 
In fact, as compared with the position in 1900, practically all 
that has happened is that the Company’s rates are kept below 
a certain maximum, in exchange for which the Company has 
procured an improvement on the terms for the sale of its plant 
in 1911. 

So much for the first experiment in municipal telephone 
competition. The experiment in Post Office competition has 
been equally a failure, for it has resolved into a sort of joint 
working of the London telephone system. We prophesied 
failure for the Telegraph Act of 1899, but we hardly antici- 
pated that the failure would be so immediate. It is evident that 
the Government must sooner or later attack the telephone 
problem boldly, and take over the entire management of the 
telephone system in this country. As we have repeatedly 
pointed out, an opportunity for doing this will occur in two 
years’ time, and it is to be hoped that the Government will 
grasp the opportunity. By continuing to grant prolonged muni- 
cipal licences, the Postmaster-General will only prolong the 
unsatisfactory triangular struggle which is now going on 
between the National Telephone Co., the local authorities, 
and the Post Office; and whoever may be the ultimate gainers, 
it is evident that the general publie are the chief losers. 
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Electrical Engineering. By T. SEWELL. 
& Son.) 7s. 6d. 


This is an excellent treatise for students of the elementary 
facts connected with electrical engineering. A great deal of 
space is devoted to explanations of units and fundamental 
Jaws. Тһе author treads upon somewhat dangerous ground 
when making use of water analogies, but by refraining from 
pursuing these too far he makes it possible for the idea to be 
accurately grasped by the student, without leaving any false 
impressions. More information relating to indicating and 
measuring instruments might have been given with advantage, 
a notable omission being that of the Kelvin balance ; but, on 
the other hand, the description of the manufacture of incan- 
descent lamps is, perhaps, the Jargest and most comprehensive 
ever given in a book of this class. Mathematics are con- 
spicuous by their absence, and perhaps this is just as well, 
considering that the book will be used principally by evening 
and polytechnic students. Some of the illustrations might 
have received a little more care in preparation, but, on the 
whole, this is not a serious matter. The author has adopted 
the commendable method of working out examples in the 
majority of cases where formule are given, and this is doubt- 
less of considerable assistance to a beginner who thus obtains 
a clear conception of the subject. 


The Royal Engineers Field-Service Pocket Book. By Lieut- 
Col. G. K. Scorr-Moncrigrr (R.E.). 2nd edition, edited by Capt. 
R. Е. Epwarps (R. E.), Sec. R.E. Inst. (Chatham: Royal Engineers 
Institute, 1902.) 5s. net. 


The main object of this pocket book is to combine, in a 
small compass, an abstract of the information contained in 
the official text-books on field engineering, with a view to its 
utility during active service. The section on field telegraphy 
is short but to the point, and probably covers what is chiefly 
required. In future editions, however, we should suggest that 
a paragraph on cable-jointing be added to that on jointing 
wires, and that the section on railway signalling be made 
more complete. What appears to be a misprint occurs under 
“ Duties of Linemen,” a lineman being made responsible for 
the continuity and insularity of the portion of the line to 
which he is told off. We recommend this pocket book to our 
friends in the Electrical Engineers (R.E.) Volunteers. An 
excellent feature in it is the inclusion, after each section, of 
rome blank sheets of squared paper for notes. 


Electrical Motor Installations. Ву Е. J.'A. MATTHEWS, 
chester: The Scientific Publishing Co.) 23. 6d. 


The author states that this book has been written for users 
of power and not for electrical engineers, but we fear that it 
hardly fulfils its mission. It is a most difficult task to put 
into popular language a highly technical subject so that the 
uninitiated may understand it, and although the simplest terms 
have been used, yet there are many portions of the book that 
will be quite unintelligible to the layman. A large number of 
motors, starting switches, &o., are excellently illustrated and 
described, but the book as a whole, although it might be 
serviceable to those in charge of emall isolated plants who may 
desire to instal a motor or two, will hardly appeal to engineers 
of manufacturing works who are adopting electric driving in 
their shops, and may wish to acquire some practical knowledge 
of the subject. 


(London : Crosby, Lockwood 


(Man- 


The Potash Salts. Ву Dr. L. A. GROTTE. 
Prees.) 7s. 6d. 


The subject of this book is excellent, but its treatment 
lamentable. As it stande, the work is rather а clumsy adver- 
tisement of the German potash industry. Treated in a pbilo- 
sophical way the matter dealt with might have been made 
interesting to every technical reader and useful to a great 
many. We would have forgiven the advertisement, —even 
though it is extended to pumping machinery, mine locomotives, 


(London: The Lombard 


various drills and the like, which have no more to do with 
potash salts than with any other materia l that is mined—if 
the author, as a makeweight, had given & clear and accurate 
account of the beautiful chemical processes necessary to win 
potash salts of commercial purity from the minerals as dug ; 
but such a description would no doubt have revealed treasured 
trade secrets, and nothing but old jejune stuff is printed. 
Altogether, the thing is of about the merit and importance of 
one of those curious ‘‘ guides which one finds in the coffee- 
rooms of country hotels, and which, while professing to point 
out the beauties of the neighbourhood, blatantly extol the 
establishments of local innkeepers. 


Der Parallelbetrieb von Wechselstrommaschinen.” By Dr. G. 
BgNISCHKE. (Brunswick: Vieweg & Son.) 1.20m. 


This illustrated 50-page pamphlet deals in a clear and non- 
mathematical manner with the parallel running of single and 
polyphase generators, more particularly when steam driven. 
It should be of some value to those, while not in the ranks of 
the dynamo designers who, it may be supposed, know all there 
is to know of the subject already, may yet desire a working 
knowledge of these matters. The author clearly shows why 
it is necessary, for the case of alternating-current machines in 
parallel, to regulate the power supplied to each machine, in 
addition to regulating its excitation, in order that the different 
machines may take up any desired proportion of the load, and 
he lays stress on the fact that there are two kinds of synchro- 
nising current, both of which exist simultaneously, the one 
being a wattless current, the other practically an energy cur- 
rent. As а rule, this is a feature of parallel working which 
is not sufficiently dwelt upon by most writers on the subject. 
The case of the surging of alternators in parallel is fairly fully 
considered, the author showing that in most cases it is due to 
{һе interference of two oscillations—namely, the one due to 
the cyclic irregularity of the engine, and the other produced 
by the synchronising forces acting against the inertia of the 
moving system. He also points out that particularly when 
machines are placed at one end of a crankshaft, the torsion of 
the latter may cause an additional interference, and will atill 
further increase the oscillations of the moving parts of the 
generators. He next passes on to the question of the 
damping of these oscillations, so that they may be kept 
within proper working limits, and gives in this connection a 
somewhat inadequate explanation of the action of dampers on 
the field system (nowadays in common use). It is rightly 
pointed out, however, that the use of such dampers is the only 
logical means of improving parallel running, in so far as 
reducing the surging is concerned. The question of the con- 
nections for single and polyphase alternators operating in 
parallel is well treated, some attention being devoted to 
certain modern synchronising devices (nowadays finding 
increasing use), which indicate to the engine drivers exactly 
how the engine of the incoming machine has to be regulated. 
Especially for very large plants, such synchronisers are well 
worth employing. The last portion of the book is devoted to 
an account of the eddy current flywheel brake, as sometimes 
used with gas-driven alternators, together with a note on the 
reasons for employing an artificial load of some sort, and on 
one or two other epecial features of gas-driven alternators. 


Das Selen. By Ernst Ruhmer. (Berlin: Publishers of the Mechaniker 
1902). 2.40m. 


The recent extension of the Graham Bell photophone ” 
principle by the researches and experiments of Dr. Simon 
and Herr Ernst Ruhmer have evoked considerable interest, 
especially in view of the fact that this method of wireless tele- 
phony, originally a plaything, may possibly develop into a 
process of practical utility. Herr Ruhmer’s brochure on 
selenium comes, therefore, quite opportunely. Besides ool- 
lecting together the information on the properties of this 
substance which have been scattered in various parts of the 
wide domain of scientific periodical literature, the author adds 
much information as the result of his own researches. He 
concludes with an account of his experiments in wireless 
telephony on the Wannsee, which were recently described in 
our columns. 
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THE ELECTRIC LIGHTING OF WALÉER.ON.TYNE. 


Walker is one of those small towns in which the local 
authority, after having exerted itself to the utmost to oppose 
a power company seeking to supply electricity in its district, 
has found it expedient to reverse its policy and come to terms 
with the company. The urban district of Walker-on-Tyne is a 
shipbuilding and colliery district of 14,000 inhabitants, and 
lies between the city of Newcastle and the borough of Walls- 
end. The Council had been considering the question of 
electric lighting for some considerable time previously to 1899, 
in which year the Walker and Wallsend Gas Co. introduced 
a bill into Parliament for the supply of electrical energy in 
several districts on the Tyne, including Walker. The Council 
therefore decided to oppose this bill, and accordingly called in 
Messrs. Handcock and Dykes to advise them upon the question 
and to prepare the necessary plans and estimates for evidence 
before the Parliamentary Committee. The Council were suc- 
cessful in having their area scheduled out of this bill, and in 
1900 they obtained their own provisional order, in consequence 
of which a start was immediately made. 

The Council were experiencing a great difficulty in the 
disposal of the refuse of the district, the engineers therefore 
recommended a combined refuse destructor and electricity 
works, and prepared a scheme involving the expenditure of 
some £28,000. An application was accordingly made to the 
Local Government Board, whose sanction was obtained to the 
necessary loans. 

At about this time the Newcastle Electric Supply Co. took 
over from the Walker and Wallsend Gas Оо. their power 
station which was in course of construction at Wallsend, 
and, in order to reach Newcastle with their trunk mains, 
opened negotiations with the Walker Council to obtain the 
necessary wayleaves. In granting these facilities to the com- 
pany, the Council obtained from them at the same time the 
terms upon which they would be prepared to supply the 
district with electricity, and these were considered so favour- 
able that the Council was advised to accept them. The 
company, in short, agreed to supply the district with elec- 
tricity at the same rate at which consumers in Newcastle 
were charged, and that any future reductions in the price of 
current in Newcastle were to be equally effective in Walker. 
At the same time the company agreed to pay a percentage of 
the capital outlay involved in the system of mains for the 
district, and also for the erection of a refuse destructor, paying 
the interest upon these two loans for a period of 10 years, and 
burning the refuse of the district free of cost to the Council 
for the same period. The Council accepted the company’s 
terms, and the question of the Council generating its own 
electricity was, therefore, abandoned, the destructor and supply 
mains only being put down. 

Walker is one of the few towns in England lighted entirely 
by incandescent electric lamps. The public lighting mains 
and also the private supply mains have been run on the three- 
wire system, continuous current being supplied at a pressure 
of 480 volts between the outers. Some 13 miles of public 
lighting mains have been laid with three-core 7/16 and 7/18 


vulcanised bitumen cables run in solid in single-chase earthen- | 


ware troughs, and the street lamps in Walker, to the number 
of about 400, have been connected to these mains. New cast- 
iron standards have been erected throughout the district, fitted 
With water-tight carriers and prism globes, the candle-power 
adopted ranging from 16 с.р. to 50 o.p., according to the 
importance of the street and the position of the lamp. Each 
lamp is controlled by its own fuse, which is fixed in the base 
of the lamp, and access can be readily obtained to this fuse 
through a door provided in the base and secured by means of 
& suitable lock. 

The street lighting has been divided into 12 three-wire 
circuits of from 80 to 40 lamps each. These circuits are con- 
trolled by eingle-pole switches and fuses operated from four 
Bwitch-pillara erected in different parts of the district, and fed 
from the private supply mains by three-wire services. 

With regard to the private supply mains, up to the present 
4] miles have been laid down with vulcanised bitumen cables, 
the sectional areas in the main streets being 0:15 x 0:10 


х 0:15 sq. in, and in the less important streets cables of 
0°10 x 0°06 x 0°10 sq. in. sectional area. The cables are laid 
“ golid " in three-chase earthenware troughs. 

The supply mains are fed by three sets of feeders, two of 
which are composed of cables of 0:15x010x0-15 sq. in., 
the other set of 0-25 x 0-15 x 0-25 cables run to three points 
on the mains, straight from the company’s sub-station, and 
feeding into the network through disconnecting feeder boxes. 
Disconneeting boxes also have been provided at various points 
upon the mains, so that any section of the sytem can be 
isolated for fault finding, repairs, &c. The Callenders Cable 
and Construction Co. have carried out the contract for the 
рап including also the supply and erection of the street 
amps. 

The destructor house is situated approximately in the centre 
of the district of supply, and the company’s sub-station has 
been erected on the same site, so that ifin future the Council 
takes over the supply of the district there will be no difficulty 
in connecting up the present feeders to the Council's switch- 
board. The destructor has been made by Messrs. Meldrum 
Bros., and consists of two units each of four cells. These are 
hand fired, and each unit is entirely independent of the other. 
After leaving the combustion chamber the gases are passed 
through a small Cornish boiler working at a pressure of 80lb. 
per square inch, which supplies the steam jets and also its 
feed pump. The destructor buildings are lighted with enclosed 
arc and incandescent lamps. 


A NEW CAPILLARY ELEOCTROMETER.* 


BY GEORGE J, BURCH, F. R. S. 


Ма. 1 is a perspective diagram of the instrument in its final form, 
and Fig. 2, a, b, c aud d, shows the details of the trough which is the 
essential part. The support A is cut from а solid block of ebonite 


gem. long, 5em. wide and 2cm. thick. It is first cut to shape, holes 
drilled for the binding screws E and Ё, and the piece B then separated 
from it by two saw-cuts. 
V-shaped grooves are cut to receive the capillary C, which is firmly 
clamped under B by E and F. The longer limb of the U-tube D passes 
through a hole drilled lengthways through the lower end of A, which 
is slit about half-way up with a wide saw- cut, so that it may be pinched 
together by the screw G. Adjustments for setting the capillary at 
right angles to the optic axis and parallel to the elit of the photo- 
graphic recording apparatus are provided for by the stout braes plate 


* Abstract of a Paper read before the Royal Society, November 20th, 
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К, bent at right angles, one end of which is fastened by a binding 
screw at L to the back of A, and the other by a similar screw, M, to 
the adjustable stand of the projection microscope. The brass plate K 
is so shaped that there is a space of about 3mm. between it and the 
left-hand side of the ebonite support A, in order to leave room for 
the adjustment of the latter about 1, as a centre. 

The construction of the trough is shown in the full-size diagrams, 
Fig. 2, a, b, с. A piece of mica, such as is used for lamp shades, is 
cut to the shape a with a pair of scissore. Two or three thick nesses 
may be taken if one is not enough. Four holes are drilled with a 
needle in the positions shown. A thin piece of the best clear mica 
is then laid on а pad of blotting paper, the piece a placed on it, and 
four correeponding holes pricked through with the needle, the piece 
being afterwards cut to the shape b. Finally, a and b are fastened 
together by four little loops of No. 30 platinum wire, and the whole 
trimmed to shape with the scissors. The trough is then hung by two 
platinum chains (made ot No. 30 wire, with long links, as shown, 
enlarged at d (Fig. 2), во that the acid may not creep up them) from 
the hooks shown in Fig. 1. These hooks are best made of half- 
round wire, doubled like a linch-pin, sliding easily but firmly in 
holes on each side of the capillary, as in Fig. 1. 

The operation of putting in a capillary is as follows : The instru- 
ment is fixed to any convenient support by the screw M. The milled 
head G is loosened, and the U-tube D drawn down and turned aside.. 
The whole instrument is then tilted back wards to an angle of 45deg 
from the vertical. In this position the trough H hangs clear of the 
capillary. If the an has been already filled and connected 
with the pressure tube, the nuts E and F must be unscrewed far 
enough for the tube to pass sideways into the clamps, but a new 
capillary may be easily and safely inserted from below after merely 
loosening E and F. It must then be filled to within 2cm.—not 
nearer—of the top, with recently distilled mercury from a perfectly 
clean pipette, connected with the pressure apparatus,* and some 
mercury forced through. 


C. 


Fic, 2.—a, b and c, full size ; d, about twice full size, 


The screw M is then slightly locsened, and the instrument raised 
cautiously to a nearly vertical position. The trough Н is adjusted by 
sliding the hooks from which it hangs up or down, or bending them, 
until the capillary rests against the centre of it—the apparatus being 
tilted back during each alteration. When these adjustments have 
been made, the inside of the trough is wetted by touching it with а 
glass rod dipped in dilute sulphuric acid of 95 per cent., and the 
apparatus is tilted forwards until the wet, trough swings against the 
capillary and sticks to it. A piece of thin cover-glass—or of mica if 
very high powers are to be used—slightly wider than the trough, is 
picked up by a pur of fine forceps, wetted on one side with the acid, 
and placed carefully against the trough, to which it adheres, holding 
it firmly against the capillary, the Зо edge of the glass resting 
againet the platinum loops with which the trough is fastened together 
(see Fig. 9, с). 

The U-tube is then turned back into position, cautiously raised 
until the lower edge of the glass just dips into the acid, and clamped 
by the screw G. Finally the trough is gently shaken or pushed to 
and fro in the plane of the mica, until the ecid rises in it to the 
required height and all the bubbles are expelled. 

he trough is held together so firmly by вшѓасе tension that it 
seems at first sight a difficult matter to take off the cover-glass with- 
out breaking the capillary. It may, however, be done with the 

test ease, as follows :—The screw G is loosened, and the U-tube 
D drawn down and turned aside. A small beaker. filled with water, 
is held in its place and raised until the trough Н is completely 
immersed, when the slightest movement causes the glass to fall off. 
The apparatus is then tilted back, so that the trough swings clear 
of the capillary, which may be washed or even wiped, and the 
trough dried, replaced, and a new cover-glass put on in less than 
thr. e miautes. 

The definition, with these electrometers, is perfect. The capillary 
touches the cover-glass throughout its length, so that any dry objective 
can be used. _The microscope should not, however, be left focussed 

* Full details of the pressure apparatus, the cleaning of the tubes, and 
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on the capillary, lest the acid should chance to get between the 
objective and the cover-glass—an accident which I have known to 
happen in verv damp weather. 

y only fear in designing this instrument was lest contact with 
the mica should contaminate the acid and so spoil the tubes. "There 
does not, however, seem to be any such effect. I have had some 
mica troughs in use for nearly three years, and have never once been 
troubled with a sticky capillary, and even with induction shocks 
they will stand more than the old type on account of the larger 
quantity of acid in the U-tube. They are easier to make than my 
old “normal type” on account of the straight capilliary, and so far 
as I can judge they seem likely to supplant both it and my previous 
projection electrometer. 


А NEW VACUUM DRIER. 


Cables, wires, coils, armatures and a host of electrical parts require 
treatment in some kind of a drying chamber, and probably no 
process gives such uniform results as a vacuum chamber, wherein any 
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the method of drawing capillaries were given in my book on thé * Capillary | absorbed by all parts of the objects under treatment. An 


Electrometer in Theory and Practice,” reprinted from Ae Electrician, 1896, 


a tus 
of this nature, designed by Mr. James Radcliffe, 1s illustrated above 
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‘It consists of a cylindrical chamber, heated by circulating steam 
through a series of U-shaped tubes. To the front end of the chamber 
is attached a steam ring and tube plate, through which the tubes are 
passed to the back of the chamber and back to the tube plate, in 
which both ends are expanded. When the apparatus is in use the 
articles to be dried are placed on a movable platform of form suitable 
to the particular purpose, and run into the chamber, the door of 
which is then closed. Steam is now admitted to the ring, and circu- 
lates through the tubes, and the connection to the air-pump exhausts 
the chamber to the condenser. Condensation in the steam ring is 
rovided for by а drain-cock leading to а steam trap, while other 
iquids may be recovered from the drying chamber and used over 
in. Should it be desired to use the apparatus as an impregnating 
Каша, an obvious modification of the connections will enable the 
conversion to be made very readily. It will be noted that there are 
no internal pipes or joints which would be liable to give trouble. 
Messrs. Daniel Adamson & Co. of Dukinfield, Manchester, are the 
sole makers and licensees for Mr. Radcliffes plant, and have, we 
understand, several orders in hand. 


CORRESPONDENCE. 


ЕЕЕ 
DUST DESTRUCTORS AND ELECTRICITY WORKS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sres : I have read with considerable interest the Paper on the 
above subject by Mr. Goodrich, and am in cordial agreement 
with him in most of his deductions. I notice that it appeare 
to be rather the fashion amongst some engineers to make light 
(not electric) of the proposed combination of refuse destructors 
and electr.city works. I put this down to one of two reasons: 
(1) That they have had no actual and practical experience of 
such a combination. (2) That any experience that they may 
have had has been with one of the old type, low-temperature fur- 
naces, or with a later type which was not efficiently designed 
for such a combination. 

From my own experience I know that a destructor and an 
electricity works can work together for their mutual advantage, 
but considerable attention and thought must be given to the 
proper laying out of the scheme. In the first place, each 
should be lodged in an entirely separate building, placed as far 
apart as possible, having regard to the transmission of the 
steam from one to the other, and any permanent openings in 
the destructor buildings should be on the side away from 
the electricity works; by this arrangement it is impossible to 
get dust from the one into theother. Another very necessary 
requirement for efficient working is that steam should be 
raised on the destructor boilers at a higher pressure than is 
necessary for the steam dynamos, say, 200lb. per square inch; 
be conveyed to the electricity works boiler house at this 
pressure, and there reduced to the pressure required for the 
engines; by this arrangement, condensation losses are reduced, 
and the engines get a much more steady supply of steam, 
particularly in the daytime, when the destructor is raising all 
the steam required. This may be the case, from my own 
experience, when a system of electric tramways is being fed 
from the works. 

The great bugbear of a destructor supplying steam is the 
impossibility, up to the present, of keeping a constant pressure 
on the boilers during the operation of cleaning out and clinker- 
ing the fires. I have myself seen the indicator fall from 
200lb. to 1501Ь. in 10 minutes during such an operation, but, 
after cleaning out, the gauge has almost as rapidly returned 
to its old figure. Without an arrangement such as I have 
indicated above, this unsteadiness of the pressure would have 
necessitated extra attention at the engines, &c., but with it, 
so long as the pressure on the destructor boiler does not 
fall below the recognised engine pressure, no notice need be 
taken. І am strongly in favour of complete duplicate units, 
comprising furnaces, flues, boiler, &c., so that at any time one 
set may be shut down for repairs without interrupting the 
supply. І also much prefer hand firing for the furnaces, and 
have never noticed any trouble, as mentioned by Mr. High- 
field, from cold air entering during the operation, as I have 
seen two stokers fire all four furnaces within three minutes, 
and without the steam gauge showing any variation. It 


would certainly be impossible to raise the steam pressure to 
normal working pressure, after a fall due to cleaning out, as 
quickly by any other firing process. 

In conclusion, I should like to state that there is nothing 
disadvantageous to the proper destruction and cremation of 
refuse, in combining that process with a steam raising plant, 
as I have found, from many careful examinations, that the 
clinker from such a plant contains. no undestroyed matter 
whatever, and more than this, a destructor plant, pure and 
simple, could not do.— Yours, &oc., | 

SrANLEY Скво, City Electrical Engineer. 

Electricity Works, Lincoln, Dec. 12. 


— 


TO THE EDITORS OF THB ELECTRICIAN. 


Sms: I have read with interest Mr. Waring’s letter on the 
combined refuse destructor and electricity station, but Mr. 
Waring tries to prove too much. It is certainly ingenious to 
attempt to prove that only 14 units per ton are generated, 
but if he desired to be fair to the destructor he would surely 
have given the results since he got his electricity station fully 
to work. He does, however, tell us that in seven months 
8,500 tons of refuse were destroyed, or, allowing for week-end 
stoppages, 21 tons of refuse daily; he then acknowledges that 
he can, and does, burn this in eight to 10 hours daily, say 
nine hours, and he further acknowledges that the steam this 
refuse supplies works two 50kw. sets at full load; if so, then 
the 21 tons of refase is capable of producing daily 900 units, 
and this, it should be remembered, is when the engines are 
working non-condensing, or nearly 48 units per ton, instead 
of the 14 units per ton given in Mr. Waring’s letter. 

If the demand for current in the early weeks after starting 
the station was not sufficient to fully utilise the steam, this 
is no fault of the destructor, which was erected primarily to 
destroy the refuse, but now that the station has a reason- 
able load, surely it would have been more reasonable to have 
given the units produced daily or weekly from the refuse.— 
Yours, &o., A Destructor MANUFACTURER. 

Manchester, Dec. 12. 


M. Lauriol, Engineer-in-chief of the Public Lighting Department of the 
City of Paris, calla our attention to a Paper on the question of combined 
dust destructors and electricity works read before the Société Inter- 
nationale des Electriciens in December, 1899. In this Paper he takes the 
most recent statistics for Paris, which showed that one-hundredth of a 
kilowatt was installed per inhabitant, and that the number of kilowatt-hours 
sold per inbabitant per year was five. He takes the production of refuse їп 
Paris as a quarter of a ton per inhabitant per year. Comparing the refuse 
of various towns under like conditions, he says that in England con- 
siderable quantities of heat can be generated from the refuse, which may 
be used for producing steam. The refuse of Hamburg and Paris can be 
burnt without the addition of other fuel, but do not permit of appreciable 
quantities of steam being generated, whereas in Berlin it was not possible 
to burn the refuse without adding coal. This he attributes to the greater 
amount of coal in the English refuse as compared with the others. He 
mentions other experiments, however, made to determine the amount of 
heat obtained from Paris refuse, and he proceeds to make estimates on the 
basis of 20 kilowatt-hours per ton of Parisian refuse, which he considers 
will be available, as compared with his estimate of 50 kilowatt-hours per 
ton of English refuse. In addition to this figure, he assumes the five kilo- 
watt-hours' consumption of electrical energy per inhabitant per year men- 
tioned above, aud that the coal-coste for the production of electrical energy 
may be taken at 5 centimes per kilowatt-hour. Не then takes four cases: 
First, if the energy of the destructor. is used continuously for the 18 hours 
per day that the destructor is at work, he finds that there would be a saving 
of 92 centimes per ton of refuse, assuming that a ton gave 20 kilowatt- 
hours. In the second case, if the energy is used only during the ordinary 
lighting hours of Paris, while tbe destructor burns its refuse at a uniform 
rate for 18 hours each day, he estimates a saving of only about 10 centimes 
per ton of refuse on the same basis, А third case is taken in which the 
size of the destructor is increased, во that the refuse can be burnt in pro- 
portion to follow the demand on the electricity works, instead of being 
burnt at a uniform rate during 18 hours of the day. In this case he finds 
that in certain circumstances there may be advantages, but these are limited 
and not very probable. In the fourth case, he calculates what the saving 
would be if accumulators are employed, and this comes out at 60 to 92 cen- 
times per ton of refuse, In his Paper, M. Lauriol does not go into the 
actual details of the working as our other correspondents have done, aud 
does not refer to the variability of the steam pressure, the increased depre- 
ciation of the boiler plant when worked in combination with a destructor, 
апа many of the other troubles and inconvenienoes experienced in practice. 
He informs us that, although some of the in his Paper ought to be 
altered in view of the in destructor construction, the general 
argument in the Paper should still be sound. 
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ELECTROLYTIC ALKALI. 
TO THE EDITORS OF THE ELECTRICIAN, 


Sirs: With reference to the letter from Herr W. Schroers 
on the above subject appearing in your issue of December 5th, 
may I point out that the information upon which I based my 
statement that the Aussig bell process was in operation at 
Bitterfeld, is not wholly unofficial and imaginary in character. 
In a letter dated November 28, 1901, the secretary of the 
Austrian company controlling the ‘ bell” patent, informed 
me that the process was working satisfactorily at Aussig in 
Austria, and at three places in Germany ; while in the issue 
of the Zeitschrift fiir Elektrochemie for October 10, 1901, 
Bitterfeld was named as one of the three places at which the 
process was in actual operation. The statement in my original 
article is, therefore, quite in harmony with these facts; and 
Herr W. Schroers would have saved both myself and your 
readers some unnecessary trouble, if he had pointed out that 
Bitterfeld possesses more than one electrolytic alkali works.— 
Yours, &0., Joan B. C. Kersgaw. 


London, Dec. 12. 


PARLIAMENTARY INTELLIGENCE. 


CABLE RATES. 


Mr. HENNIKER HEATON, in the House of Commons on Friday last, 
asked the Postmaster-General whether his attention had been drawn to 
the following cable rates—viz.,, from London to Gambia, 3s. 6d. per word; 
to Sierra Leone, 4s, 6d. per word ; to the Gold Coast, 5s. 8d. per word ; to 
Lagoe, бв. 3d. per word ; and to Nigeria, 4s, 6d. per word! All these, he 
said, were British colonies on the West Coast of Africa, whereas the 
French colonies in the same locality were able to communicate with France 
for lfr. per word. He also wished to knuw if the Postmaster-General was 
aware that the British cable companies were endeavouring to arrange that 
the French companies should raise their rates to these colonies, and whether 
he would take steps to reduce the telegraph rates from London to West 
Africa to the level of those to Cape Town ? 

Mr. AUSTEN CHAMBERLAIN, in a printed reply, stated that Mr. 
Henniker Heaton had been misinformed ав to the rates from France to the 
French colonies in West Africa, According to the information in his 
possession the following rates were charged :— Senegal, lfr. 50c. (say 
ls. 21d.) ; Conakry, 5fr. 51c. (say 4s. 5d.) ; Ivory Coast, 6fr. 11c. to бЇт. 31c. 
(say 4s. 11d. to 5s. 1d.) ; Dahomey, 7fr. 61c. (say 6s. 1d.); French Congo, 
8fr. 21c. (say 6s. 7d.). He was not aware that any arrangements were 
being made to raise the rates. With respect to a reduction in the rates to 
British West African colonies, the recommendation of the Inter-depart- 
mental Committee on Cable Communications that this should be made as 
a condition of the renewal of the Eastern Telegraph Co.’s landing rights 
at Porthcurnow would be considered in due course by His Majesty's 
Government. 


THE PAOIFIC CABLE. 


In а printed reply to Sir Edward Sassoon in the House of Commons 
on Tuesday, Mr. AUSTEN CHAMBERLAIN said: The length of the 
recently-laid Vancouver-Fanning Island section of the Pacific cable is 
5,457°76 nautical miles. The central wire of the conductor is surrounded 
by spiral copper strips, and the average weight per nautical mile of the 
completed conductor is 607lb., having a resistance of 1:990 B.A. ohms 
per nautical mile at a temperature of 75°F. The inductive capacity of the 
core as laid (tested by a null method) is 0°419 microfarads per nautical 
mile. Owing to the want of technical precision in the question relating to 
the resistance of the dielectric reduced to 75 F., there is some uncertainty 
as to the exact information required, but, assuming that the question refers 
to the dielectric resistance after one minute’s electrification reduced to 
75°F. and to atmospheric pressure, this value is 1,726 megohms per nautical 
mile as calculated from the testa made after the laying of the cable, The 
signals referred to in a previous reply were received on the syphon recorder. 


THE TUNBRIDGE WELLS TELEPHONE SYSTEM. 


The following is the full report of the Postmaster-General concerning 
his decision respecting the transfer of the Tunbridge Wells telephone 
system to the National Telephone Co., given in the House of Commons on 
Thursday last week, and briefly referred to in our last issue :—After care- 
fully considering the important questions of principle affecting the telephone 
system of the United Kingdom involved in the application of the Corpora- 
tion of Tunbridge Wells, I decided that I could not give my assent v» the 
proposed sale except on certain conditions which are necessary for the 
maintenance of the policy approved by Parliament in the Telegraph Act, 
1899. The licence held by the Corporation imposed on the conduct of 
their telephone undertaking certain important obligations which do not 
apply generally to the licensed business of the National Telephone Co. 
The most important of these obligations are the following :—(1! That the 
charges for the exchange service shall be maintained within certain speci- 
fied limits; (2) that no favour or preference shall be shown in the 
charges made to any subscribere, and that no subscriber, shall, as а 
condition of service, be required to grant wayleaves except for the 


eonnection of his own mises with an exchange; (3) that the con- 
struction of all plant shall be subject to the sanction and approval 
of the Postmaster-General ; (4) that the subscribers in other areas to 
exchanges of the Postmaster-General, and of bis other licensees besides 
the National Telephone Co., shall have the right to free intercommuni- 
cation over the trunk wire system, without the imposition of “ terminal 
fees, with the subscribers to the Corporation system, and that subscribers 
to a Post Office system in the same area shall have the right of intercom- 
munication on terms to be settled by arbitration, if ne The 
National Telephone Co. lately accepted as a condition of their licence in 
respect to the Tunbridge Wells area, conditions 1 and 2, and thereby 
secured, under the operation of sec. 3 of the Telegraph Act, 1899, as a 
result of the establishment of the municipal telephone system, an exten- 
sion of the period of their licence for the Tunbridge Wells area from Dec. 51, 
1911, to April 30, 1925, the date of the termination of the Corporation licence. 
Under these circumstances I wrote to the company on Nov. 22 that I could 
not give my assent to the proposed sale unless they further accepted, as 
applying in future to the whole of their system in the area, the other 
obligations now attaching to the Corporation system, in order that all tele- 
phone business in the area might in future be conducted in accordance 
with the principles approved by Parliament ; and I made a further very 
important condition. In permitting the extension of the company’s 
licence in local areas where municipal competition might be established, 
Parliament intended to place the competing systems on an equality, but it 
did not contemplate the enjoyment of this advantage without com- 
petition. I therefore thought it necessary to secure for the Postmaster- 
General the right to terminate the company’s extended local licence 
on Dec. 51, 1911, the original date of termination specified in their 
general licence. The Corporation licence, in order to provide for the con- 
tinuance of the telephone service by the Post Office on ite termination, 
gave the Postmaster-General the right to purchase such of their plant as 
might, on the expiration of the Corporation's licence, bs useful for Post 
Office purposes on what are commonly known as tramway terms”; that is, 
at its fair market value as plant in use. І have extended this condition to 
the whole plant of the National Telephone Co. existing in the Tunbridge 
Wells area in 1911. These conditions, coupled with the terms as to rates 
of subscription, &c., contained in the agreement between the Corporation 
and the company, secure all the advantagea contemplated by Parliament in 
sanctioning municipal competition as affecting both existing and future 
subscribers and the development of the general telephone system, and I 
am glad to be able to state that I have to-day received from the National 
Telephone Co. an assurance that they are prepared to accept them, 
although, as I gather from the terms of their agreement with the Corpora- 
tion, they will incur under that agreement considerable pecuniary obliga- 
tions extending beyond 1911. 


COMMUNICATION WITH LIGHTHOUSES. 


In answer to a question by Mr. C. McArthur in the House of Commons 
on Wednesday, 

Mr. G. BALFOUR :aid that electrical communication had been effected 
this year between two lighthouses and tbe shore, but this communication 
was not available for private meesages. 'The progress of communication 
with lighthouses had been delayed owing to the possibilities of wirelesa 
telegraphy, a subject which was receiving the earnest attention of the 
Government, but it was hoped to make further progress during the coming 
financial year. The signal stations at the Fastnet and the Tuskar had not 
yet been completed. Не did not anticipate that the departmental com- 
ne on lighthouse communication would issue any general report on the 
subject. | 


The Expiring Laws Continuance Bill was read a third time and passed 
in the House of Lords on Thursday last week. . 


LEGAL INTELLIGENCE. 


— dream 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council. 
ARBITRATION. 


Mr. CoNACHER was then further cross-examined by Mr. Moulton. 

Mr. MOULTON (to witness) : The consideration for your bulk contract 
is what ї —Relieving the company of the trouble and cost of collection and 
of all risk of loss by bad debta. 

Just compare one case where you charge the full price of 5d. with 
another where you give supply at 44d., although the number of lamps is 
larger in the former case and the consumption per lamp is considerably 
larger ?—We do not accept the consumption per lamp as an infallible 
guide ; there are different kinds of installations. Some consumers instal 
very lavishly in order to have a lamp wherever they may happen to need 
one from time to time. Others instal much less laviehly, and only put in 
a lamp where it is needed, and use these lamps more freely. What we 
look at is the time at which the lamps are used. 

A number of instances of variation in charge for electricity supply were 
submitted to witness by Mr. Moulton. In these cases it was Mr. Moulton's 
contention that one consumer was cbarged more than another, in spite of 
the fact that the circumstances, which, according to Mr. Conacher, justified 
such variation, were not present in these particular cases. 

After Mr. Moulton’s further cross-examination had concluded Mr. 
Conacher was briefly further cross-examined by Mr. Cripps. 

Mr. CRIPPS : These figures that you have given involve a total of units 
їп Marylebone of 193,249, or much less than 4 per cent. of your business 
there !—Yes. 
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And in mid-London, 161,720, again considerably less than 4 per cent. of 
your total mid-London business — Ves, only about 34. 

So that in these cases put to you we are dealing with only a minute 
fraction of the supply ! —Yes, a very small part. 

The witness was then taken by Mr. Cripps through the accounts of a 
large number of consumers in the different areas of the supply of the 
Metropolitan Company with a view to comparison with those put forward 
by Mr. Moulton, the object being to prove that, as far as practicable, the 
difference between the charges to one consumer and another was based 
upon circumstances of а similar or approximately similar character existing 
in the various areas. 


Mr. Conacher's examination being concluded, evidence was given by 
Mr. Ernest RiDLEY DEBENHAM, who was elected the first chairman of the 
Marylebone Borough Council Lighting committee on Jan. 14, 1901. Mr. 
Debenham was examined by Lord Robert Cecil, K.C. 

Lord ROBERT CECIL : Your appointment as chairman of the Lighting 
committee was your first direct personal connection with this matter ?— 
Yes, I was not a member of the old Vestry. 

The UMPIRE : Is any of the lighting in Marylebone in the hands of 
the Council at the present time '—We have got gas and oil lamps under 
contracts with the Gas Light and Coke Co. 

Lord ROBERT CECIL : In the course of your investigations has the 
agreement of October, 1889, been brought to your notice ?—Yes, and 
couneel’s opinion was taken upon that agreement. 

And eubsequently an action for specific performance of the agreement 
was commenced on March 12, 1901 !—Yes. 

Did you ascertain that the system was not iu fact self-contained ? — Ves. 

At that time, or & few weeks before the writ was actually issued, did the 
Marylebone Electric Supply Co. approach you for your consent to their 
obtaining а provisional order ?—Yes, prior to March 12. My committee 
had a long interview with the directore of that company as to terms on 

Feb. 19, 1901, but the negotiations fell through, chiefly because their pro- 
posed system was outside the borough, and we did not feel that we should 
be any better off. 

The Council bad applied for an order by this time, too ! —Yes. 

Both the Borough Council's order and the Marylebone Company's order 
were granted by the Board of Trade without inquiry !—Yes. 

And they were both included in the same Provisional Order Confirmation 
Bill which caine before the House of Commons for second reading in the 
apring of 1901 ?— Yes. 

Did you meet the representatives of the Metropolitan Company at the 
House of Commons?—I found Mr. Stewart, our solicitor, there, and he 
told me certain proposals had been made by the representatives of the 
Metropolitan Company. 

The UMPIRE: Ie this important? We have the agreement. 

Lord ROBERT CECIL: It is important to see which side approached 
the other. (To witness): You saw Mr. Cripps and Mr. Leverton Harris, a 
director of the Metropolitan Company ?*—Yea ; and Mr. Cripps proposed, 
on behalf of the company, that we should purchase by agreement or arbi- 
tration, the arbitration to be under the Lands Clauses Act. If that was 
done they were to withdraw their opposition to the Council's order. 

Cross-examined by Mr. BALFOUR BROWNE: Have the Lighting 
committee of the Council an account with the Gas Light and Coke Co. '— 
Yes, for street lighting. 

You have not yet adopted electric street lighting !—Only six lamps at 
the top of Regent-street. 

Can you tell me whether your consumption of gas has gone off at all 
since 1889 ! —I cannot вау. 

You say tbat your idea was that this was to be a self-contained system 
Yes, after I had read the agreement. 

A self-contained system, in case of a breakdown, would be а bad one ?— 
We were without light a good deal іп Marylebone though we had not a 
self-contained system. 

Suppose there is a self-contained system and one of the buildings is 
burnt dowo, is it not most important that that self-contained system 
should have & means of drawing on some other part of the system which 
can supply it ?—1 suppose it is an advantage. 

As I understand, it ie absolutely essential, as you cannot store electricity, 
to have a means of continuously supplying, notwithstanding accidents !— 
It may be. 

You do not know. Ithought as one of the members of the Lighting 
committee you would. Very well I forget how long you have been a 
member of the Council ? Two years. 

I daresay you know that at one time the Vestry did promote an order 
for the supply of electricity in its own area! — es. 

Now, you have attempted to show that they approached you, and you 
bad not approached them. But you went to the House of Commons about 
an order tha? was promoted by yourselves, and also about an order pro: 
moted by the Marylebone Company, did not you !—Yes. 

You did not go to see Mr. Cripps by appointment on either side? —No. 
My recollection is that Mr. Cripps came up and said: We are prepared— 
the meaning being that they were prepared to agree to purchase on arbitra- 
tion terma. 

You have said that Mr. Cripps proposed that there should be а purchase, 
and it should be under the terms of the Lands Clauses Act. Did he come 
and suggest that all of a sudden '—It is a long time back, but I am per- 
fectly certain the worda came from Mr. Cripps. 

Now, with regard to your own and the Marylebone Company's orders, it 
would have been absurd to have both orders, because if there had been 
two ordera there would have been competition, which would have been 
absolutely absurd /—Yes. 

If you were able to induce the Marylebone Company to withdraw its 
order, you must have been encouraging that company to go on in the first 
instance !—No. 


They went on with your consent !—No, we opposed their order. 

Then how were you sble to induce them to withdraw ?—I pointed eut 
to them it was not worth the expense of continuing to fight for their order 
through the House of Commons when, if we eventually came to an agree- 
ment to purchase with you they could not hope to compete with us. 

And the order was dropped 1—Yes. 


Mr. Francis Н. L. CAMERON, Parliamentary agent, was then examined 
by Sir Edward Clarke. 

Sir EDWARD CLARKE: Do you remember April 25, when you were 
discussing with Mr. Stewart and Sir Samuel Scott?—Yes. Mr. C. A. 
Cripps came up and spoke to us, and suggested he should withdraw the 
opposition on the second reading if we agreed to purchase under the Lands 
Clauses terms, "That was the expreesion he used, and after some conversa- 
tion we agreed to the second reading being postponed, and Mr. Cripps 
went and saw the President of the Board of Trade and got his consent to 
it, and it was subsequently said that any arrangement with the Council 
must include some provision ав to trunk maine and purchase of energy by 
the Council, until they were able to supply themselves, from the com- 
pany's works at Willesden, and it was then arranged the second reading 
should be further postponed till May 9. 

The UMPIRE: When was the arrangement as to the Council withdraw- 
ing opposition to the company's other bill? The company had another 
bill 1—16 was stated that any arrangement as to settlement must include 
withdrawing of opposition all round. 

Cross-examined by Mr. BALFOUR BROWNE : You were als» agent for 
the Vestry order in 1898, and that was sent on by the Board of Trade in 
exactly the same way the last опе was *—1t was. 

Апа was rejected in Committee although supported on second reading 
by Mr. Ritchie — Yes. | 

And then the two orders were contained in one bill—one promoted by 
the Vestry and the other by the Marylebone Company ?—Yes. 

And if they had been both passed there would have been competition 
with three bodies !—If both bills were passed there would have been three 
lighting authorities. 

Now, one thing that you read I thought important. “ Any arrange- 
ment with the Council must include some provision as to trunk mains and 
purchase of energy by the Council, until they were able to supply them- 
selves, from the company’s works at Willesden.” Then at that time you 
did not understand that the Marylebone people would, when they got the 
works, be able to supply themselves ? Well, I thougbt they would in time. 

In time, quite so, when they had made new works; but pending that 
they were to get energy from this company !—Yea. 


Mr. FRANK STEWART, solicitor, was next examined by Lord Robert Cecil 
as to the eteps taken by the Marylebone Vestry to oppose or approve 
various applicatione, and to ultimately proceed with an order of their own. 
The witness was subsequently cross-examined by Mr. Balfour Browne. 

Mr. BALFOUR BROWNE: We hear, according to Mr. Debenham, that 
Mr. C. A. Cripps tuggested that the way out of the difficulty would be 
purchase under the Lands Clauses Act. You were there and heard 
that ! —Yes. 

But before that, am I right in supposiog that even that year the Vestry 
had been considering the question of purchase. I find among the minutes 
of March 19, 1901, this: Pursuant to notice, Mr. Alderman Brooke 
Hitchin moved that the committee do consider the desirability of approach- 
ing the Metropolitan Electric Supply Co. for terms of purchase of their 
undertaking in the borough.” The mover proposed that you should 
approach the Metropolitan Company, and the motion was seconded, and 
the committee divided. The numbers were—ayes 4, noes 6. So the reso- 
lution was beaten ? —Y es. 

But 4 out of 10 were in favour of your approaching the Metropolitan 
Company ?— Yes, that із so. 

And I am right, am I not, that the year before, when you did say nego- 
tiations had been entered into, it was you that approached the company 
first ? ~No, I know the negotiations took place, but [ know no more. 

I have here the minutes of July 19, 1900, and I find that it states: “ At 
the suggestion of the Secretary of the Board of Trade negotiations were 
commenced for the acquisition by purchase of the Metropolitan Company's 
undertaking ia Marylebone.” Does not that show that the first suggeation 
apparently was that of the Bo ird of Trade, and your Vestry approached the 
rice pac with the view of the purchase of their undertaking ?—I do not 
think so. 

Well, there were subsequently two actions (cross actions) brought by the 
parties. These were ultimately settled by the agreement. You submitted 
the proposed heads of settlement cf action to us ?—It was not a settle- 
ment of action. 

It is called о; I have the document before me. This is what you sub- 
mitted: (A) The company shall eo design and arrange the whole of their 
distribution works ia St. Marylebone, that if and when the local authority 
purchases under the Act of 1888, or the West London Order, or by agree- 
ment before the date so fixed, the work in the parish shall form a complete 
self-contained efficient distribution system, sufficient for the supply of the 
parish." It was suggested we should do that and have a complete distri- 
bution system, not one word about a generation system ?— There is nothing 
there. x 

„(B) In the case of a purchase aforesaid, the local authority shall not 
have to pay for anything that is not absolutely necessary for St. Maryle- 
bone, and in case of statione, sub.stations, mains, transformers, or any 
other parta of the system in St. Marylebone that areonly partially devoted 
to the services of St. Marylebone, the local authority shall be required to 
purchase only such portions as are necessary in its opinion for the supply 
of St. Marylebone” ?—Nothing came of this. 

I am aware ; but the:e are what you submitted at that date ?— Yes. 

Re-examined by Lord ROBERT CECIL : My learned friend stopped a little 
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early; I will complete it: That in the event of the local authority pur- 
chasing the system within the parish, or any part of it, they shall not be 
liable for any loss occasioned by severance. (D) The company shall pay to 
the local authority in respect of the mains and works situate or to be situate 
in their parish, which may be used for conveying electrical energy to areas 
outside the parish, a rent wayleave or other consideration to be hereafter 
agreed upon.” 

Mr. BALFOUR BROWNE : That is not so in mine! 
such words in my copy. 


There are no 


The examination and cross-examination of Mr. Stewart concluded the 
proceedings up to the end of the 18th day (Aug. 8). An adjournment was 
then taken to Oct. 20, on which date 

Mr. LAWRENCE Epwakp HALSEY, accountant, was examined by Sir 
Edward Clarke as to his investigation of the accounts and tables put in in 
the arbitration. He presented a lengtby summary of these accounts, &c., 
prepared under his supervision, from the books of the claimant company, 
and was examined at great length upon these by Sir Edward Clarke, 
followed by an equally lengthy cross-examination by Mr. Cripps. 


Mr. ARTHUR WRIGHT was then examined by Mr. А. B. Cane. 

Mr. CANE: You are consulting engineer, Mr. Wright, to the boroughs 
of Brighton, Stepney and Marylebone, and have had experience in connec- 
tion with electric lighting work for a long time !'—Yes. 

And that experience has been central station management ! —Yes, chiefly 
for selling electricity. 

Now, taking Mr. Conacher's Table 1, what do you say as to the steam 

generating plant at Manchester-square — the turbos ?—I believe the turbos 
are a very uneconomical type of steam engine. I understand they consume 
twice the amount of steam per kilowatt-hour a modern machine would. 
. What is the effect of that in the generation of electricity !—It makes 
the generation in Mauchester-square exceedingly expensive, owing to the 
absence of condensation ; in Manchester-square they cannot uae turbos in 
the only way they should be used. I also consider they are too small for 
the business they might be called upon to do, and, considering the total 
generating capacity, they are extravagant in floor space. 

The UMPIRE: Let us understand what you mean by the business they 
might ba called upon to do; there is а certain ambiguity iu that ? — In case 
of emergency or breakdown of the Willesden plant they might be 
called upon to develop something like 2,000kw., and I think the floor space 
occupied by those machines is very large for that output. 

Mr. CANE: If уоц had larger units would you have to increase the 
accommodation 7— No, by removing the small units you could get greater 
capacity on the same floor space. 

There is some steam plant aleo at Rathbone-place ?—Yee, some high- 
speed engines of exceedingly small size considering the business they have 


to do. 

The UMPIRE: Do you make any suggestion as regards Manchester- 
equare and Rathbone-place as to what unit you should take ї —If they had 
1,000kw. seta they could have got much more generating capacity in those 
t wo sites. For a business dealing with 5,000k w. anything under 1,CO0k w. is а 
mistake, I think, now ; it occupies so much more floor space per kilowatt. 
Tbe tame fault existe with respect to the transforming plant. 

The UMPIRE : It will be best for Mr. Wright to have a list before him 
dealing with this as an installation in connection with an outside eupply, 
end then to offer any criticism he has to offer on that; and another list in 
which he will separately mark those he says are useless or have very little 
use in coanection with an inside supply, and offer criticisms on that. 

Mr. CANE: Certainly. Mr. Wright was then taken seriatim through 
the tables presented on behalf of the claimant company. Dealing with 
the question of the field for future increases in the number of consumers 
in the Marylebone district, Witness said he held that consumers who came 
on firet to an electricity supply undertaking were taken on independently 
of cost, but that number was speedily exhausted. Electric lighting bad 
no competitor in wealthy houses, and in certain shops, but that was a very 
small proportion of the total. In order to get the bulk of consumers price 
must be reduced, and unlees this is done the population would be lighted 
by inc.ndescent даз He did not think they could get electric light gene- 
rally taken up at à price varying from 54d. down to 44d. Incandescent 
gas was going to interfere largely with the great bulk of people taking 
electric light at anything above 4d. Even electricity at 14d. could not 
compete with well-managed iacandescent gas for street lighting. The 
better class shops would use electricity. 

Do you recollect what the consumption of the Nernst lamp was that 
Mr. Swioburne gave !—It is claimed to do it at one-third ; we generally 
take balf. I believe in German towns they are regarded as & commercial 
possibility. We are just commencing to use them in Brighton. 

Mr. CRIPPS: Did you say you got the same light from the Nernst 
lamp from half the current supply !—Yes. 

Mr. CANE: Among new fields for the electric light assumed in the 
tables we have before us is basement lighting. If you were designing a 
station would you consider that in considering the supply ' No. 

As to the increases ia past years set out io many of thee tables !— The 
par forms no guide. There is no connection between the rush for electric 

ight in the early years and the total amount to be sold during the coming 
50 yeara. I have had Table A prepsred showing the revenue per inhabitant 
for electricity in towns whose electricity undertakings have been working 
over eight years. 

Mr. Ferranti sugges'ed that small consumers would afford an increasing 
field ?!—Yes, but I do not think he meant that small consumers would come 
оп at the company’s pr: sent prices. 

We will pass on to the question of power. Mr. Conacher spoke of the 
power field increasing to about 8,000,000 units i—Yes; 100 times the 
present consumption in 50 years. I do not think that field is likely to be 
obtained. In other and more favourable districts, like Stepney, where 


TABLE A. 
Town No. of units. | Average price. | 7 8 d 

| | в. а. 
Brighton...... e | 37 2 5:194. 9 104 
Hove: iio ive tores | 17:2 5°66 8 14 
Bournemouth ......... | 16:7 5:07 7 0 
Eastbourne | 103 6'73 5 9 
Pontypool ............... | 11:6 6:0 5 9 
Taunton .................. 17:1 4:01 5 9 
Farebam.................. | 93 7:28 | 5 %4 
Oxford ........... 9 | 11:5 5:48 5 5 
N 122 508 5 2 
Cambridge. | 100 | 5:91 | 4 11 
Kingston 101 | 5:59 ! 4 84 
Навіїррв.................. 107 | 50 | 4 5 
Newcastle ............... 14-1 | 55 4 14 
Huddersfield ............ 124 | 58 511 
Liverpool. 91 | 5:65 2 9 
Bradford I —uꝓ 10˙8 2˙88 2 7 
Chelmaford ............ 66 4:49 2 54 
Preston 7:2 | 3:93 | 2.4 
Léédàa н 71 5:56 21 
Glasgo Ww . 8˙6 2°84 2 O$ 


anything over lid. per unit, because gas engine competition is 80 great. 

It has been said that electric heating will prove a large consumer of 
electric current in future ?— Electric heating is something like 10 times as 
expensive as gas heating. You cannot have heating of rooms without ven- 
tilation, and either the gas or the coal stove carries the two objects out so 
well that you cannot imagine heating without ventilation being a success 
at prices five or six times higher. You get no ventilation with electricity 
unless you put the electric heater in a very inefficient position, so that pro- 
bably balf the heat goes up the chimney instead of heating the room, and 
that would add enormously to the expense, If such heating came on it 
would be in the winter, and probably at the same time as the lighting. It 
would thus overlap. 

Now, as to cooking !—That is more possible, but the apparatus is alto- 
gether beyond the average man’s purse ; he cannot afford the apparatus. It 
is more possible, however, than heating. I think the cost of the cookers 
and the absence of ventilation in the electric kitchen would interfere with 
that ever becoming а big business. I do not think it can be considered 
seriously. That must also overlap. 

How about lifte!—We supply electricity in Brighton at a very low price. 
and we have only 10 lifts, which bring in £10 to £15 per annum per lift. 
That shows the field is rather limited. And they are the worst kind of 
customer you can have from an electric light point of view. They jerk the 
light and are an exceedingly small load-factor. 

Now, automobiles, What do you think of the prospect of a power field 
in charging automobiles ? -I think they will have to be charged in yards 
by skilled attendants. The batteries require very skilled attention, and 
are heavy handling. That will have to be done by a company. 

The UMPIRE: What do you mean by heavy handling ?—The batteries 
have to be taken out generally and a fresh set of batteries put in. I do 
not think that they contemplate charging the batteries in situ ; it will be 
too big and elaborate a business. The general practice is to take out the 
batteries and replace them by charged batteries. That can only be done 
in large yards, which means going to places where electricity is cheaper 
than 2d., and where land is cheaper probably than in Marylebone. 

The point of your answer is that you think the charging of automobiles 
will be a separate business. That ie one step, but assume that it must be 
done by a person carrying on such a business, Why should not such a 
person take his supply from Marylebone ?—I think he could produce it 
cheaper from his own installation, which he would locate where land was 
cheaper. 

Still he must be within a certain distance of his customers ?—The auto- 
mobile and the telephone get over the distance question, and I think if 
the supply were cheaper in St. Pancras, say, the automobile from Maryle- 
bone would be charged in St. Pancras. At Brighton we have sold electricity 
as cheaply as anywhere in England, and I think we sell 500,000 units for 
motive power. We eell a great quantity for tramways, but not for motive 


wer. 
Per. MOULTON : What is the population in Brighton ! —The same as 
Marylebone, 125,000. | 

Mr. CANE: What is your price !—We have no fixed price; it comes to 
about 234. unit. 

Mr. CRIPPS: The 9+. 104d. in your table is the revenue at Brighton 
from all sources '—Except tramways. That is always kept separate. 

Mr. CANE: Now, will you explaia what it is that makes an area or a 
customer cheaper to supply where your general conditions as to working 
expenses are the same ї — The cheapness of the supply depends entirely on 
the length of time you use the plant; the longer you use the plant per 
annum the cheaper the cost of supply. 

That is what is called customers’ load-factor ?— Yes. 

How do you arrive at that! —Determining the actual consumption and 
the greatest number of lamps required to be simultaneously supplied. That 
is nothiog to do with the number of lamps installed ; it depends on the 
greatest call for current and the average call for current. 

Now, as to working expenses. These are dealt with in Tables 9 to 15, 
Have you considered the principle on which these are calculated t— Yes, 
they are calculated on a percentage of the revenue, which I consider is 
quite Jegitimate on past experience 
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But when making а forecast for the future i—Then it is no guide at all. 
There is no connection really between expenditure and revenue. Revenue 
depends on whether you have competition or not. The right way is to 
base it upon cost per unit. Determine the cost per unit for these different 
items and then discuss what items are likely t» be reduced in the future. 
Discuss these prices quite independently of the revenue you derive from 
the sale of current. 

In calculating their future expenses the claimant company have made 
certain adjustments '—Yee, for reducing coal to the average price during 
the last 10 years. I do not think that is a safe method. I think they 
ought to bave reduced it to the actual price this year, and then assumed 
that that price wil be the average price in the future. You have no 
ground for supposing coal will come down to the average of the last 
10 years; there is no connection between the price of coal in the last 
10 years and the present price. The only guide is actual price, and coal is 
as likely to go up as to go down. І find coal now is almost us high as last 
year. Our coal contracts were only 5 per cent. lower than last year. There 
is а general tendency for coal to go up; especially as Welsh coal becomes 
exhausted the tendency is to go up. 

Then, as to the use of detartarisers and other similar appliances: — There 
is a possible saving due to cleaner boilers, and a further use of condensing 
plant at Willesden ; but to what extent, and how much you should pay 
for that possibility, I am very doubtful. 

Speaking generally, do you foresee that working expenses of auch an 
undertaking will be considerably reduced 1—I do not think so. 

Now, Table 15 shows capital cost per 1,000 units sold in the past !— 
Yes, for the last four years about £145 on the total capital. If you take 
the additional capital and the additional units the recent capital provided 
by the increase of business comes out to about £105 for 1898, £169 for 
1899 and £113 for 1900. For 1901 it is £159 as the additional capital per 
1,000 units sold for lighting purposes. 

The capital required for 1902 is put at 500kw. additional plant ! — Yes, 
500kw., and the increased lighting business 661,500 units. 

Assuming these 500kw. were used for lighting alone, on the 12 per cent. 
load-factor, how many units would they produce ї—500,020 as near as 
possible, or 1,000 units per kilowatt. 

The UMPIRE: You are now directing your criticism to show that if 
they are right about their field they have not made a sufficient provision 
for further plant, and therefore their future capital expenditure wi!l be 
greater than they have estimated ! — Yes. 

May we take it as practically agreed that, with a 12 per cent. load- 
factor, lkw. would be 1,000 units. 

Mr. HAMMOND: I make it 1,051. 

Mr. MOON: 1,000 both sides would come to the same thing. 

Мг. HAMMOND: Oa a 12 per cent. load-factor, of course, it is only 
used to the extent of 12 per cent. of the number of hours of the year, and 
itis 1,051. If it is 13 per cent. it is so much more. 

The UMPIRE: Yes, we must not leave out the 12 per cent. load - factor, 
of course. 

Mr. CANE: In order to criticise the totals shown by the company, can 
you tell me what the figure per 1,000 units is if you take light and power 
together for, say, 1905 ?—I have not calculated that separately, but I 
think if you take the mean the additional capital is £75 per 1,000 unite 
sold for both services ; that is the average. 

Now, taking the figures which have been given by the company’s engi- 
neers, do you think these figures are admiesible ?—Oh, dear no. They 
estimate their present cost at something like £111 per 1,000 units sold for 
lighting, and they bring it down to something between £66 and £80 for 
lighting, but if they still required the same description of plant as they 
specify in their Table 15a that would necessitate a very, very considerable 
fall in the price of plant. I think they have under-estimated the addi- 
tional capital required for the additional business. 


(To be continued.) 


Ferranti v. the British Thomson-Houston Oo (Ltd ). 


In the Court of Appeal on Monday judgment was delivered in this case. 
The first hearing of the case was reported in The Electrician, Vol. XLVIIL, 
рр. 146, 185 and 585, and the arguments in the appeal in our issue of Nov. 21. 

Lord Justice STIRLING read the judgment of the Court. He said that 
the plaintiff in this case sued the defendants for infringement of letters 
patent granted to him in 1887 for improvements in electricity meters. 
Previously to the year 1887 the plaintiff had invented an electrical meter 
in which the current to be measured was made to pass through a bath of 
mercury in a magnetic field so disposed that the mercury was put into a 
continuous rotary movement by the passing of current, the movement of 
the mercury being recorded by means of a flost or disc with recording 
mechanism. That meter was designed for use with a continuous current 
and with a solid magnet made of cast iron. The residual magnetism of 
the cast iron assisted in causing rotation of the mercury, and so enabled the 
meter to start with only a small number of lamps in use. His lordship 
then referred to what the plaintiff, in his patent of 1887, had done to adapt 
that meter for use with an alternating current. Laminated iron pole- 
pieces had to be substituted for the solid cast-iron magnets, and, in 
order to effect the object previously attained by the residual magnetism 
and so enable the meter to start and register correctly with a low load, the 
plaintiff, in 1887, achieved the result by employing an additional coil. This 
coil wouid act as an electro-magnet, and thus compensate for the loss 
of residual magnetism arising from the abandonment of solid cast-iron 
magnets. This invention formed the subject of the plaintiff's letters patent 
of 1887, His lordship, having explained what the defendants had done, 
and of which the plaintiff complained as being an infringement of his 
patent, said that the whole point in the case turned on the construction 
and meaning of the words used by the plaintiff in his complete specifica- 
tion—viz., “ The current passed through the additional coils forms no part 


of the circuit, the current through which is to be measured, but is a branch 
circuit direct from the main conductor from the dynamos to earth or to 
the return conductor." This Court thought that the direction in these 
words, as applied to meters of the kind invented by the plaintiff, was 
intended to mean that the branch circuit should pass from the main con- 
ductor to earth or to the return conductor without passing through the 
mercury bath. It appeared to the Court that the plaintiff regarded this 
direction as essential to the working of his meter. There was nothing to 
show that it had ever occurred to him to consider whether the current 
through the additional coil might be admitted into the bath under 
any conditions, and if so, wbat they were ; there was certainly no sugges- 
tion of the kind to be found in the plaintiff's specification. If the static 
friction between the mercury and the bath could be overcome by the 
use of a coil, the current through which did pass through the bath, and the 
meter could thereby be made to start and work accurately, it seemed to 
this Court that such user would not fall within the scope of plaintiff's patent. 
The defendants did not use a meter in which the current to be measured 
was made to pass through a bath of mercury. But, notwithstand- 
ing this, defendants might be guilty of infringement, for plaintiff 
etated in his specification that “the same improvement was applicable 
to all motor meters; that is, motor meters in which the movement is 
obtained from the current to be measured." Even assuming that the 
defendants’ meter was a motor meter of the kind referred to, what was it 
that the defendants had done. In the defendants’ meter the current to be 
measured passed through fixed coila and acted on a branch or shunt cir- 
cuit, passing from the main t» the return conductor, through a rotating 
coil whose revolutions were recorded. In this form of meter there was 
static friction, just as in the plaintiff's form, and to overcome it the defen- 
dants used an additional coil, placed, not in the circuit of the current to 
be measured, but in the branch circuit just mentioned, It would be 
observed, however, that in this arrangement there arose a difficulty pre- 
cisely analogous to that which was met when іп a meter of the kind 
invented by the plaintiff the current through the additional coils was 
permitted to pass through the mercury bath ; for the current in the coils 
added to the defendants' meter acted upon the current passing through 
the rotating coil, whese revolutions were recorded, and might produce 
motion in it, though no current might be passing to any lamps. 
In fact, it was stated by Mr. Dugald Clerk that this arrangement of the 
defendants’ was electrically equivalent to the use in connection with a mer- 
согу meter of a current which did not enter the additional coils until after 
it had рава through the mercury bath. Nothing had been done by the 
plaintiff's specifica'ion towards the removal of this difficulty, but the 
defendants had found the way of getting over it. This appeared to 
consist in the delicate adjustment of an additional coil in such а 
way that the force exerted by it on the revolving coil was insuffi- 
cient of itself to overcome friction, but was sufficient to start the 
meter when combined with the force produced by a single lamp current. 
If the force exerted by the additional coil were more than sufficient to 
overcome the friction, then the rasult would be that the revolving coil 
would begin to rotate and the customer would be charged with current 
not used io the production of light. Оп the other hand, if the force exerted 
by the additional coil together with that produced by the one lamp current 
were insufficient to start the meter the customer would not be charged 
with the current he was using. The Court in these circumstances thought 
that Mr. Justice Swinfen Eady was right in deciding that the defendants 
had not infringed, and consequently the appeal failed, and would be 
dismiss ed with costs. 

The learned judge had decided in favour of the defendants on a further 
ground —viz., that the plaintiffs invention was limited to current meters 
as distinguished from energy meters, and that the defendants’ meter 
belonged to the latter class. They were not satisfied that this ground of 
decision could be supported, for though the defendants’ meter was an 
energy meter it was, in fact, used for measuring current, and could only be 
ao used by reason of the prersure in the shunt current being kept practically 
constant. It was unnecessary, however, to express a concluded opinion on 
this point. 

The appeal was accordingly dismissed with corta. 


Westminster Electric Supply Corporation (Ltd.) v. Improved 
Wood Pavement Oo. 

This case came before Mr. Justice Wright in the High Court on Thurs- 
day last week, and was a claim for the recovery of damages for injury to 
plaintiffs’ electric lighting cables alleged to have been caused by defen- 
dants. It appeared that about the beginning of October, 1900, defendante 
were laying wood pavement on a portion of the roadway in Berkeley-square 
under which plaintiffs’ main was laid. Plaintiffs alleged that defendants, 
by their workmen, although warned by plaiatiffs’ agents of the presence of 
the mains, neglected to use reasonable and proper care, the result being 
that one of plaintiffs’ mains was damaged, thereby causing a stoppage iu 
the supply of electric current to plaintiffs’ customers. Plaintiffs claimed 
as damages the expense they had been put to for putting down a consider- 
able length of new main, and also the expense of taking up and re-laying 
the wood pavement, which had to be done to the satisfaction of the local 
authority. o. 

Defendants denied negligence and also the alleged damage to plaintiffs’ 
main. 

Mr. Avory, K.C., and Mr. Kennedy appeared for plaintiffs, and Mr. Bray, 
K.C., and Mr. Spencer-Bower for defendanta. 

The case had not concluded at the rising of the Court. 

After hearing evidence, his LORDSHIP, on Friday, in giving judgment, 
pointed out that there had been no cross-examination by plaintiffs’ counsel 
of defendante’ witnesses as to the specific dates on which the damage was 
alleged to have been caused. It a to him that there was no cause 
of action against defendants, for whom there must be judgment with costs. 
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Bmith v. City of London Electric Lighting Oo. 


This case came before Mr, Justice Grantham and a special jury in the 
King's Bench Division on Tuesday and Wednesday. 

Mr. McCALL, K.C., in opening, said that plaintiff was a dealer in electric 
fittings and electric lamps at East Ham. In November, 1901, defendants 
issued an advertisement offering for sale old and unnecessary plant and 
stock, including a large quantity of 100-volt lamps, fittings, &c. Plaintiff 
submitted a tender according to the terms of the advertisement on 
Dec. 9. Before sending in his tender he went to defendants’ premises and 
inquired the quantity of lamps for sale, and he was told the number was 
28,000 new lamps for sale, and that he could inspect samples. This he 
did, and he then offered in his tender £300 for the lot. On Dec. 17, 
nothing having been done, plaintiff called at defendants’ place of business, 
and was then informed that the old list and the old tenders were “ off," 
and that there was a new list, and that the list comprised a lot of about 
25,000 new lamps. Plaintiff then offered £2 per 1,000 for some 10,000 
otber lamps, and 2d. each for Ediswan lamps, but defendants wanted 3d. 
each for theee latter. There were 17,697 of these Ediswan lamps at 
ód. each, and he subsequently accepted defendants' price for these. 
Counsel submitted that it was clear that the contract was that defendants 
were selling to plaintiff 20,129 Ediswan lamps. What plaintiff actually got 
was only 1,509. Plaintiff told defendants’ representative that he had 
re-sold a large quantity of these lamps to his customers, and they required 
delivery. Plain'iff never got delivery, and he now claimed from defen. 
dante, for breach of contract, £620. 13s. 4d., that sum representing the 
profit plaintiff would have made if the lamps had been delivered. 

His LORDSHIP said that if the suggestion which had been made was 
true, the defendants were to sell 20,000 lamps for 2d. each for which they 
could have got 11d. in the open market. When people tendered for things 
of that sort they must take them as they were. 

At this point a consultation took place, which resulted in judgment 
being given for plaintiff for an amount agreed upon between the parties, 
counsel for defendants stating that they had been desirous from the first 
to adjust the differences between themselves and plaintiff, wbich arose 
through a mistake. 


River Plate Electric Light and Traction Co. (Ltd). 

On Tuesday, Mr. Justice Byrne had again before him the petition of the 
River Plate Electric Light and Traction Co. (Ltd.) and its liquidator for 
sanction to the scheme of arrangement between the company and ita 
unsecured creditors, referred to in our last issue. His lordship last week 
made an order directing a meeting of contributories to be held, that notice 
should be sent to each of the contributories and that separate meetings of 
the preference and ordinary shareholders should be held. Four of these 
were resident abroad, and the articles provided that they should not be 
entitled to notice of meetings unless they left an address in the United 
Kingdom at which they could be served, and this they had not done. 

His lordship sanctioned the scheme. 


Manchester Carriage and Tramways Oo. v. Manchester 


Corporation and Others. 

This case came before Mr. Justice Swinfen Eady in the Chancery Division 
on Friday last on à motion by plaintiffs for an interim injunction restrain- 
ing defendants until trial or further order from taking or retaining posses- 
sion of tramways belongiog to plaintiffs in Stretford. The tramways in 
and around Manchester had until lately been worked by plaintiffs as horse 
tramways. The tramways in Manchester belonged to the Corporation but 
were worked by plaintiffs under a lease which had expired, but the tram- 
ways in the surrounding districts still belonged to plaintiffs. Тое local 
authorities had given notice to purchase, and Manchester Corporation 
and the other authorities had made arrangements to work all the 
routes electrically. The time of purchasing the outside tramways and 
the giving up possession of the leased tramways had been extended 
to Nov. 50. The question of the price to be paid by defendants for the 
undertaking had been referred to Sir Frederick Bramwell as arbitrator, 
and he issued his award in the form of a special case. He awarded alterna- 
tive sets of prices, and Mr. Justice Bigham, who heard the special case, 
upheld the decision of the arbitrator. It was intended that Manchester 
Corporation should perform all the work of converting to electric traction 
all the tramways except those in Stretford, and arrangements had been 
made for letting the Corporation into possession so as to commence the 
work, although the price had not been finally determined. As Stretford 
Council and plaintiffs could not come to terms, plaintiffs applied for an 
injunction to restrain the buyers from taking possession until the purchase 
was completed. 

His lordship granted the injunction. 


Hawkes v. Leyton Urban District Oouncil. 

In the Chancery Division on Friday, before, Mr. Justice Buckley, Mr. H. 
Terrell, K.C., on behalf of the Leyton District Council, moved that an 
order of April 30, last year, made by his lordship, whereby a writ of seques- 
tration was directed to issue againet the Council, might be discharged, or, 
alternatively, that the operation of the order might be stayed until furtber 
order. Counsel stated that in February, 1900, his lordship gave judg- 
ment against the Council restraining them from causing a nuisance by 
employing gas engines in connection with their electric supply works. 
That order had been stayed until Dec. 17 instant on the defendant Council 
undertaking to make certain alterations and to cease altogether to use their 
gas plant. This had been done, and steam engines had now been subati- 
tuted for the gas engines. 

His lordship discharged the order, and directed defendants to pay the costs. 


Bideford District Oouncil v. Bideford, Westward Ho! and 
Appledore Railway Oo. and Others. 


In the Chancery Division, on Wednesday, Mr. Justice Swinfen Eady 
heard a summons by defendants, asking that the action be stayed on 
the ground that matters in dispute must be settled by a Board of Trade 
referee. The British Electric Traction Co., who were carrying out the 
works for the company, had been joined as defendants. The action was 
for a declaration that the railway company was not authorised by the Act 
of 1896 to lay down a double line of railways along the quay at Bideford, 
and for an injunction restraining the railway company from constructing a 
double line, and for permitting it to remain on the quay, and for trespass- 
ing on the roadway, which was vested in or under the control of plaintiffs. 

His LORDSHIP, after hearing arguments, ordered that the case should 
proceed in order to determine whether plaintiffs were bound to give their 
consent to the construction of the double line, or were entitled to object to 
it by reason of their interest as owners of premises abutting on the foot- 
path, and to determine the defendants’ liability, if any, for damage sustained 
by plaintiffs. 


Gilchrist v. Lavey and Others. 


In the High Court on Friday Mr. Justice Ridley and a jury concluded 
the hearing of an action for libel brought by Мг. G. K. Gilchrist, electrical 
engineer, Manchester, against Hereford, Lavey and Chapman, London. The 
alleged libel was contained in a telegram sent by Lavey to a Mrs. Kerr, who 
was assisting plaintiff in his business, The telegram threatened the filing 
of a bankruptcy petition against plaintiff unless a sum of £100 was sent per 
return. Plaintiffsaidthatabout December last he was persuaded to enter into 
an arrangement with Lavey by which he was to act for the sale of certain 
electric lighting goods for the Electric Lighting Boards (British Mfg. Co.), 
Ltd. Under an agreement plaintiff was to purchase a quantity of goods 
value £6,000 from Mr. Lavey with the view of ing on the agency. 
Two or three months afterwards it turned out that Mr. Lavey had no 
authority to appoint plaintiff his agent, and the result was that the agency 
was terminated. Plaintiff decided to institute proceedings for breach of 
contract and to seek to recover moneys paid to defendants in respect of 
goods. Mr. Lavey, it was alleged, sent the telegram complained of to 
Mrs. Kerr with the object of doing him harm. Defendants did not admit 
publication of the libel, aud contended that the words used in the telegram 
were incapable of the meaning alleged by plaintiff. It was further pleaded 
for the defence that if the publication was made it wae privileged. 

The jury ultimately returned a verdict for plaintiff for £75 damages, and 
judgment was entered accordingly. 


British Power, Traction and Lighting Co. (Ltd.). 
In the Winding-up Court on Tuesday, Mr. Justice Byrne made a com- 
pulsory winding-up order against this company on the petition of a 
judgment creditor. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


The Sanitary Commissioners of Gibraltar require the services of a 
senior electrical engineer. Salary £300 and other consideration. 
The duties, &c, of the appointment are set out іп an advertisement 
on another page, and applications are to be sent in to Mr. Wallace 
Copland, secretary and engineer, Sanitary Commissioner's offices, 
Gibraltar, by Jan. 20. 

Dundee City Council invite applications for the position of city 
electrical engineer at & salary of £400 per annum. Further parti- 
culars are given in an advertisement. Applications to the town clerk 
(Sir Thos. Thornton, LL.D.) by Dec. 27. 

Hornsey District Council require a chief assistant electrical engi- 
neer, an electrician-in-charge and a junior electrician-in-charge. 
Further particulars are given in an advertisement. Applications to 
the engineer and surveyor (Mr. E. J. Lovegrove), Council offices, 
Highgate, London, N., by Jan. 10. 

An assistant electrical engineer is required by the Burgh of 
Kirkcaldy. Applications to town clerk (Mr. W. L. Macindoe) by 
Dec. 24. See advertisement. 

Belfast Gas and Electric committee require an engineer-in-charge. 
Applications to city electrical engineer (Mr. Victor A. H. M‘Cowen) 
by 29th inst. See advertisement. 

An arc lamp repairer is required for the Partick electricity depart- 
ment. Applications to burgh electrical engineer(Mr. Н. B. Maxwell), 
Mauldelie-street, Partick. See advertisement. 

Eruh District Council require an assistant engineer (outside), also 
а shift engineer for their electric lighting and tramways department. 
Applications to the chief engineer (Mr. Geo. E. Heath) by Dec. 22. 
Sze advertisement. 

Burnley Tramways committee requirea tramway inspector. Appli- 
cations by 27th inst. 

East London (South Africa) Town Council require a town electrical 
engineer at a salary of £500 per annum and £50 per annum for horse 
allowance. Applications to Mr. Lancelot Ussher, town clerk, East 
London, South Africa, by noon Jan. 5. 
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An electrical adviser 1s required for the Government of Ceylon 
and the Municipal Council of Colombo. Applications to Crown 
Agents for Colonies, Downing-street, London, S.W., by Dec. 27. 


An assistant lecturer in mathematics (salary £150, rising to £200) 
and a demonstrator in electrical engineering (£120, rising to £150) 
are required for the Municipal Technical Institute of West Ham. 
Particulars from the principal before Dec. 24. 

Bermondsey (London) Borough Council requie: a clerk and can- 
vasser in their electricity department. Applications to the town 
clerk (Mr. Frederick Ryall) by noon Dec. 31. 

London County Council require an assistant electrical зеет 
for their tramways department. Salary £500 per annum. Appli- 
cations to clerk of Council (Mr. G. L. Gomme), Council offices, 
Spring Gardens, S. W., by 10 a.m. Jan. 5. 

Morley Council require а borough electrical engineer. 


Appli- 
cations by noon 27th inst. 


Mr. О. F. Francis, chief electrical engineer at Aldershot, has been 
appointed burgh electrical engineer of Kirkcaldy. The Council 
received 69 applications, and made the final selection from a short 
leet of six —viz., Messrs. J. Douglas Allan (Manchester), A. H. Bur- 
bidge (Kirkcaldy), R. Hunter (Aberdeen) T. Hanter (London), 
N. McLean (Harrogate), and O. F. Francis. 

Mr. J. P. McMahon, engineer of the Blackpool and Fleetwood 
Tramroads Co., has been appointed electric tramway engineer to 
Northampton Corporation. 


In conrequence of the resignation of Mr. du Verge, the Bristol 
Electrical committee have appointed Mr. Bryant assistant engineer. 
Mr. Webber has been appointed to Mr. Bryant’s former position. 


Mr. R J. Bradfield has been appointed engineer-in-charge at the 
Leyton electricity works. 


Mr. C. S. Walker, of Perth, has been appointed engineer-in-charge 
at Bermodsey (London) electricity works. 

Mr. John Wilson, Coatbridge, has been appointed assistant mains, 
superintendent at, Aberdeen. 


Hanley Electric Lighting committee has appointed Mr. Edwin 
Seddon, of Blackpool, as junior assistant engineer. 


Workeop Council have appointed Mr. Н. A. Best, of Bradford, 
ele:trical engineer. 


The American Pacific Cable. —It will be seen from our report of 
the meeting of shareholders of the India Rubber, Gutta Percha and 
Telegraph Works C». that the shore end of the American Pacific 
cable was successfully landed at San Francisco on Monday. The 
work of laying this cable is being carried out by the cs. Silvertown.” 


Barnstaple.—The Council have entered into a provisional con- 
tract for the purchase of the Town Mills site for their electricity 
works. 


Brighton.—Thbe Southwick, New Shoreham and Portelade District 
Councils have deciced to oppcse Brighton’s bill for powers to supply 
electricity 1n bulk to the adjoining districts unless the Corporation 
undertake to give a supply at the same price as that charged in 
Bright n. 


British Empire League — The Earl of Onslow presided at a meet- 
ing of the Council of this League in a committee room of the House 
of Commonson Thurslay week. Several resolutions were submitted 
and approved, amongst them the following by Sir Horace Tozer :— 
This Council hereby expresses its great satisfaction at the completion 
of an all-British Pacific cable, laid by the Telegraph Construction and 
Maintenance Co., in the initiation of which Sir Sandford Fleming, K. C. M. G., 
а representative of the British Empire League in Canada оп the Central 
Council, took a prominent part, and which has been continuously advocated 
by the British Empire League, both in Canada and this country, as an 
important bond of imperial union. And the Council tenders its congratula- 
tions to the Imperial Government and to the members of the past and 
present Governments of the self-governing Colonies and States which have 
been partners in the project. It is also noted with much interest that 
through the enterprise of the Eastern and Eastern Extension Telegraph 
Companies a new cable system, which has the advantage of connecting 
Great Britain with South Africa as well as with Australia, having only one 
landing place not on British soi], has been completed during the current 


year. 

Sir HORACE referred to the circumstances which led to the Pacific cable 
beiog laid, and said that from the firet Australia heartily supported the 
project which Canada had so warmly espoused. The success of that under- 
taking was due to Mr. Chamberlain, Sir Michael Hicke- Beach, Lord Strath- 
coos, Mr. Reeves and Sir William Mulock. He quite agreed with what 
Lord Onslow had said, the more cables we had the better. The new enter- 
prise of the Eastern and Eastern Extension Telegraph Companies must 
commend iteelf to everybody. 

Admiral Sir E. К. FREMANTLE seconded the resolution, which was unani- 
mously adopted. 

Cardiff.—On the recommendation of the borough electrical engi- 
neer and tramways mauager (Mr. Arthur Ellis) the Electric Lighting 
committee will supply electric energy on the prepayment meter 
system, and have fixed the charge at 6d. per unit, including meter rental. 


In regard to the lighting of the workhouse Mr. Ellis considers that 
£130 per annum might be saved if electric lighting were substituted 
for gas at 3d. per unit for a minimum consumption of 25,000 units 
per annum. 

The Cardiff Railway Co, have declined the terms offered by the 
Corporation for supply of electric current to the Bute Docks for 
power and lighting. 


Ohapel-en-le-Frith-Maccle-field Tramway. — This project is to 
be opposed by the Buxton Council. 


Devonport.—Application has been made for sanction to borrow 
£30,000 for extensions of the electricity undertaking. 


Electric Driving in Dockyards.—The London correepondent of 
the (/lasgow Herald stated yesterday that a comprehensive scheme 
for improving the Government dockyards at home and abroad has 
been prepared, involving heavy capital expenditure. It includes 
the equipment of the yards with electric power plant, so that all the 
machinery, which is to be largely augmented, will be driven elec- 
trically. Sir W. Н. Preece and Major Cardew are said to have 
elaborated the whole scheme, which is now under the consideration 
of the Admiralty. In conjanction with this scheme of electric 
working at the do-kyards, it is said to be intended to organise a 
separate electrical department for the Admiralty with electrical engi- 
neers for each of the dockyards. 


Fire —A fire broke out on Saturday on the premises of Messrs. 
J. Defries & Son, Houndaditch, London. The electrical engineer- 
ing department was severely damaged. 

Gainsborough.—The Council have abandoned their proposal to 
apply for a provisional order, as the two companies which had given 
notice of a similar intention have decided not to proceed. 

Huddersfield.—The Corporation have formally authorised appli- 
cation to the Board of Trade for a provisional electric lighting order 
for Linthwaite. 


Institution of Electrical Engineers Benevolent Fund.— 
An extraordinary general meeting of the contributories in this fund 
will be held at the offices of the Institution, 28, Victoria-street, 
Westminster, on Tuesday, Dec. 23, at 4 p.m, to amend Rule 7. 


Ipswich.—Sanction to a loan of £69,000 for electric lighting has 
been obtained by the Council. 


Keighley.—The Тома Council are recommended to convert the 
existing tramways to electric traction, and to construct an extension 
at an estimated cost of £32,459. 

The Council are also recommended to allow the National Tele- 
phone Co. to place their wires underground on terms similar to those 
arravged between the company and Bradford Corporation. 


Kirkcaldy.— The electricity works are approaching completion, 
and it is anticipated that current will be switched on on Christmas Eve. 


Leeds.—The Lighting committee have under consideration pro- 
poeals for the electric lighting of the tramway routes within a mile 
radius of the centre of the city. 

Leigh.—Negotiations are proceeding for obtaining а supply of 
electrical energy from the Southend Council for public and 1 
lighting in Leigh. The Council of the latter district have applied 
for an extension of time to carry out the terms of their order, which 
will, probably, be transferred to the Southend Council. 


Light Railways. The Canterbury and Herne Bay Light Railway 
order has been submitted to the Board of Trade for confirmation. 
Objections by Jan. 6. 

he Leighton Buzzard and Hitchin Light Railway order has also 
been submitted for confirmation. Objections by Jan. 10. 


Liverpool.—The Tramways committee have decided not to enter- 
tain a suggestion by Ald. Maxwell that the Corporation acquire the 
Liverpool Overhead Railway with a view to working it in connection 
with the municipal tramways. 


London County Oouncil.—At Tuesday's meeting the London 
County Councils bill enabling the Council and other local autho- 
rities in combination to purchase electric lighting undertakings was 
approved. 

Tramways.— The Highways committee reported that in connection 
with the reconstruction for electrical traction of the Westminster to 
Tooting section of the Council's tramways, it was necessary for four 
short connecting lengths to be reconstructed, and for the present 
single line at Tooting tramway terminus to be doubled. It was 
agreed that Messrs, J. G. White & Co., the contractors for the recon- 
struction, should carry out this additional work at prices based upon 
their existing contracts, 

The committee also reported that notice had been given to the 
North Metropolitan Tramways Co. of the intention of the Council to 
put in force the provisions of the lease which relate to the adoption 
of electric tra:tion on those tramways. The committee had instructed 
the Council officera to proceed with the preparation of detailed plans, 
&c , but the engineer had represented that he would be unable with 
his present staff to cope with the large amount of additional work 
which would devolve upon his department in connection with this 
matter. To permit of the plans, &c., being submitted without delay, 
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the Committee asked for sanction to a preliminary vote of £4,000. 
This was agreed to. 

Londonderry.—A Local Government Board inquiry was held last 
week into the engineering features of the Council’s proposal to apply 
E a provisional-electric lighting order and to borrow £35,000 for the 
scheme, 


Ludlow.--The Council are in negotiation with Mr. John Parker 
for the transfer of their electric lighting order, The question will 
be discussed at the January meeting of the Council. 


Manchester.—With the extensions opened last week for traffic, 
the Corporation are working about 75 miles of single-track tramway 
electrically. 

The tramway between Middleton and Manchester is to be opened 
on Wednesday. 


Morecambe.—The British Electric Traction Co. recently suggested 
to the Corporation that they should acquire the local tramways, 
convert to electric traction and lease the lines to the company. 
Consideration of the matter has been adjourned. 

Municipal Telephony.—4A report by the Brighton Telephone com- 
mittee on the municipal telephone scheme was presented at yester- 
day's meeting of the Corporation. Recommendation is made that 
the establishment of a municipal telephone service should be com- 
menced forthwith for Brighton, Portslade, Shoreham, Southwick and 
purge Hill, leaving Hove, Hassocks, Steyning and Rottingdean to 
be dealt with later. Already (according to the report) the com- 
mittee have applications in hand for 743 connections in Brighton, 161 
in Hove and 33 in other portions of the telephone area. The state of 
affairs at Tunbridge Wells has been considered by the Brighton com- 
mittee, and Mr. Bennett was asked to explain certain statements that 
have been made regarding construction work, &c, at Tunbridge 
Welle. This, the report states, Mr. Bennett has done to the satis- 
faction of the committee. It will be remembered that Hove Cor- 
poration objected to afford facilities for placing underground telephone 
wires in Hove. This difficulty was submitted to Mr. Bennett, who 
dealt with the matter in the following letter :— 

I have considered very carefully the question of the wiring of the borough 
of Hove, From inquiries I have made, I am sure that it would be possible 
to obtain а contractor to erect all the necessary overhead wires in Hove, in 
conformity wlth the Post Office specification and under my supervision, in 
return for having the subscriptions of the Hove subscribers assigned to 
him in payment for the work until such time as the whole has been paid 
for, and this at prices that would not exceed those contained in the tender 
for overhead work which was received by the Brighton Corporation. But 
I do not consider it would be judicious to come to any sych arrangement 
at present. : The best policy would be to leave Hove alone in 
the meantime and devote our energiea exclusively in getting the Brighton, 
Portslade, Southwick, Shoreham, Steyning, Burgess Hill and Rottingdean 
subscribers to work. 

Mr. Bennett considers that by tbis time the opinion of Hove may 
change, and Mr. Bennett’s recommendation that the work in Brighton 
be proceeded with receives the support of the committee. To meet 
the altered conditions the committee invited amended tenders from 
those firms whose original tenders had been recommended for con- 
piis and they now recommend the acceptance of the following 

nders :— 


W. T. Henley's Telegraph Works Co. (conduite) . . £5,514 18 
Britieh Insulated and Helsby Cables (cables) ...... 2,452 
Armstrong, Addison & Co, (polea) ..... ............... 1,031 10 


International Electric Co. (insulators) 

i , Karri and Jarrah Forrests, 1902 (arms) ... 
Bullers Ltd. (ironwork) 
Т. W. Lench, Ltd. (ЪоЦ{в)................................. 
T. Bolton & Sons (copper wire) 


% % % D 


W. F. Dennis & Co. (bronze wire 254 
Ditto (iron and steel stay wire) 58 15 
Ditto (insulated wires) 200 


International Electric Co. (lightning arrestors)...... 504 1 

Atlas Carbon and Battery Co. (primary batteries)... 70 0 

Ericsson Bell Telephone Co. (instruments) q 

Ditto (Switch tables) 1,274 0 
or a grand total of £14,426 5e. 11d. 

Mr. Bennett advises the overhead erection work and the fixing of 
subscribers’ instruments be carried out by workmen in Corporation 
employ, although tenders have been received for this work. The 
committee ask authority for engaging the necessary staff tu work 
under Mr. Bennett’s supervision. The total amount of the tenders 
for the works is £15,333. ба. 11d., to which has to be added other 
items, bringing this total up to £19,989. 16s. 8d. The committee 
ask that the work be put in hand immediately. 

. Musselburgh.—The Council have consented to an extension of 
time until August, 1904, for the completion of the Musselburgh electric 
tramways on condition that the owners of the order proceed at once 
to establish electricity worke for public and private lighting. 

Paddington (London)—The Borough Council have re-affirmed 
their decision to oppose the proposal of the London County Council 
to construct a tramway along Edgware-road, 

Paris Telephone Rates.—The Daily Mail announces that 

Parisian telephone subscribers have been informed by the French 
Postal authorities that it has been found impossible to reduce the 
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annual charges from £16 to £12 at the New Year, as promised in May, 
1901. 

Personal. — Mr. Julius H. West, for many years associated with 
the Elektrotechnische Zeitschrift of Berlin, has commenced practice at 
20, Halleschestrasse, Berlin, S.W. 11, ав consulting engineer in all 
matters relating to telephones, telegraphs, electrical signalling, &o. 
Mr. West has decided to limit himself to this class of work, and will, 
amongst other branches, undertake the preparation of scientific and 
technical Papers, and also the translation of such Papers into German 
from English, French, Italian, Danish-Norwegian and Swedish. 
Patent matters, arbitrations, the design and construction of apparatus 
and the preparation of projects, estimates of сові, &c., will also be 
included in Mr. West's field of operations. 

The Shah of Persia has conferred upon Mr. Jules de Meray, chair- 
man of the Sir Hiram Maxim Electrical and Engineering Co , the rank 
of Commander of the Order of the Lion and the Sun. His Imperial 
Majesty visited in August last the Maxim electrical lamp works, at 
Gillingham-street, London, S. W.,and was much interested in his visit. 


Presentations.—On the 11th inst. the employés of the Aberdeen 
Corporation electricity department presented Mr. C. M. Henderson, 
assistant engineer, who is leaving to take up a position on the staff 
of the British Westinghouse Company, with an address, a photo- 
graph of the staff, and an album of views of Dee Village works. 'The 
co was made by the city electrical engineer, Mr. J. Alex. 

ell. 


. Mr, Alexander Petty, on leaving Bristol to take up an appointment 
with the Twickenham and Teddington Electric Supply Co., has been 
presented with a silver-mounted umbrella and an illuminated address. 


Rowley Regis.—The Council decided on rp to oppose the 
application for powers to construct extensions of the Dudley and 

alesowen and District light railways by the Dudley, Stourbridge 
and District Electric Traction Co., as the Council are themselves 
applying for an order. 

St. Pancras (London).—A report has been prepared by the 
borough electrical engineer (Mr. Sydney W. Baynes) on the proposal 
of the Gas Light and Coke Co. to р the present gas lamps with 
improved lantern and fittings for lighting by incandescent gas. Mr. 
Baynes advises that the Electricity committee should light all streets 
baving distributing mains by electricity, апа with incandescent gas 
only those streets where distributing mains are not ped to be laid. 
Dealing with the competition between electric and gas lighting the 
report proceeds : — 

Availing ourselves of the prosperity of the St. Pancras municipal electric 
undertaking, we have year by year lowered the price of electricity, until 
we eventually claim and advertise that we can supply electricity cheaper 
than gas ; but when the question arises of extending our street lighting, 
are we to play into the hands of th» gas company, and, ia direct contra- 
vention of our explicit announcement, allow the inference to be drawn that 
electricity, after all, is dearer than gas? 

Mr. Baynes also submitted that it was not desirable for the Council, as 
owners of the electricity undertaking, to pay from the rates towards the 
support of a competing company and advertise their wares along routs 
covered by the distributing mains. Ву sacrificiog profits the streets might 
be lighted to three times the brilliancy by electricity than by incandescent 
gas at practically the same or less cost. 

Consideration of the report has been deferred. 


Shoreditch (London).—The Borough Council are erecting 42 
additional arc lamps in the Haggerston district at an estimated cost 
of £4,000. 

Bir Р. Abels Will.—The will of Sir Frederick Augustus Abel, 
who died on Sept. 6 last, aged 75 yeara, has been proved at £21,082 
gross, £20,798 net. The bequests under the will are all of a family 
character. 

South Africa.— A bill is to be introduced in the Natal Legislature 
for constructing and working an electric tramway from Durban to 
Sydenham, to Umbilo waterworks, Pinetown, and for the supply of 
electricity for lighting and power in Sydenham. __ 

Southampton.—The Council has received sanction to borrow 
£3,092 for extensions of the electric light mains and £4,315 for a 
generating station. 

Southport.—The Kew Gardens-Scarisbrick New-road loop line 
was opened for traffic on Saturday. 

Sunderland.—The County of Durham Electric Power Supply Co. 
have offered to supply electricity in bulk to Sunderland Corpora- 
tion. The borough electrical engineer (Mr. John F. C. Snell) has 
been instructed by the Electricity committee to prepare a written 
report upon the company’s offer. 

An inquiry has been held into the Corporation’s application for 
powers to borrow £74,000 for electric lighting extensione. 


Swansea —A detailed report on the recent visit of the deputa- 
tion to Paris to inspect the Dolter surface contact aystem of electric 
traction has been prepared for the Electricity committee by the 
borough electrical engineer (Mr. ©. A. L. Prusman) The report 
states that the Paris line was inspected under almost the worst 
possible conditions, many of the studs being under water and mud, 
and all the testa were carried out during a downpour of rain. "The 
car carrying the deputation to the end of the line ran perfectly 


—— 


smoothly, and a good speed was maintained. The committee have 
deferred consideration of the report, and in the meantime particulars 
and estimates of cost of the Schuckert Kingslandd and Lorain surface 
contact systems are to be obtained. 

Tipton.—The Midland Electric Corporation for Power Distribu- 
tion, who are supplying Tipton Council with electricity in bulk, 
object to the Council supplying private consumers, and claim that 
the companys bill reserves to them the exclusive right of private 
supply. 

Tramcar Roof Covers.—Leeds Corporation are considering a 
new type of roof cover for tramcars, the chief advantage claimed for 
which is that the frame is collapsible as well as the“ blinds.” It is 
also claimed that all the outside seats can be covered by one man in 
one minute. 

Tunbridge Wells Telephones.— We have received from Mr. 
À. R. Bennett copies of communications which have passed between 
himself and Mr. W. C. Cripps, town clerk of Tunbridge Wells, on 
the subject of recent statements made pal Telep the construction 


account of the Tunbridge Wells Municipal Telephone department. 
The first communicatiou is a letter from Mr. Bennett, dated Dec. 2, 
in which he asks to be allowed to go through the capital account of 
the Telephone department, and pointing out that when the depart- 
ment was organised it was arranged that he should be furnished with 
a weekly statement of work done and es paid, and that a monthly 
statement of the financial position of the undertaking should be 
prepared. It was further arranged that all payments for work done 
and material should be certified by Mr. Bennett, who complains that 
these ents were departed from at an early date, and that 
since February last no statement of the kind has been furnished to 
him nor has he certified for any out-payments for some time past. 
Mr. Bennett further states that he is informed that the telephone 
capital account has been debited with charges having no bearing on 
construction, and that the amount alleged to have been spent in this 
work has not been so spent. Mr. Bennett denies that the prices 
estimated by bim were insufficient. Mr. Bennett continues :— 

The policy of tbe Telephone committee has been exactly paralleled by 
the policy of the Post Office in connection with their London telephone 
exchange and by the Glasgow Corporation. In both cases large sums have 
been spent in anticipation of future requirements. If the Post Office tele- 
phone undertaking in London were burdened with interest aad sinking fund 
in the same way as the Tunbridge Wells enterprise bas been burdened, its 
first year of workiog would show an enormous loss, and if there is any logic 
in the determination of the Tunbridge Wells Town Council to sell its 
undertaking to its enemy at a break-up price, a public agita:ion ought to 
be immediately started to compel the Post Office to sell its London under- 
taking to the National Telephone Co. alao. 

This letter came before the Telephone comm ttee on Dec. 11, and 
the following resolution was pa:sed by the committee, and a copy 
sent to Mr. Bennett :— 

Letters from Mr. Bennett of the 20d and 6th inst. were laid before the 
committee. Resolved unanimously : That, having regard to the terms in 
which such letters and Mr. Benrett’s communications to the public Press 
have been couched, the letters be simply acknowledged, and that the town 
clerk be instructed to send Mr. Bennett a copy of this minute. 


“ Unrouted" Cablegrams.—The Financial News reports that 
Adelaide mail advices state that considerable surprise is felt there 
with regard to a statement made in Melbourne that the Postmaster- 
General intends to forward all unrouted " cables via the Pacific 
route—an action which, it is contended, would seriously affect South 
Australia's telegraphic revenue, 


Walton-on-the-Naze.—An agreement has been entered into 
between the Council and the Coast Development Co. for lighting 
the streets by 16 c.p. incandescents at £2. 153. per lam annum. 
The agreement is for three years, the company undertaking to erect 
а generating station. 


Watford. —The members of the Council have been surcharged to 
the extent of £110 for expenditure incurred in the electric lightin 
of certain streets not within the area of the Council's provisiona 
electric lighting order. 

At the meeting of the Council last week the clerk announced that the 
result of Mr. Broad’s objections before the auditor was that those objec- 
tions had been sustained to the extent of £110, being expenditure 
incurred in six new streets added to the district in 1901, all of them 
beyond the area of their provisional order. The Council have authorised 
application being made to the Local Government Board in the exercise of 
their equitable jurisdiction to remit the surcharge. The clerk also pointed 
out that one unfortunate result of the decision was that it was illegal for 
them to continue to expend money in lighting those new streets which 
were not within their district in 1897. Many of those streets had been for 
some time lighted, and it would be an injustice to the ratepayers there to 
deprive them of illumination. 


Wimbledon.—The Council recently appealed against the valua- 
tion of their electricity works at £4,921 gross and £3,223 net, and 
these figures have been reduced to 23,900 and £1,700 respectively. 

Electro-Harmonic Society.—A smoking concert will be given 
this (Friday) evening in the Crown Room of the Holborn Restaurant, 
High Holborn, London, W.C., at 8 o'clock, under the presidency of 
Mr. James Swinburne, i 
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Athletics and Ping Pong.—The second annual meeting between 
Glover's and Royce’s football teams took place on Saturday at 
Trafford Park, when the cable-makers won by three goals to nil. 
The dynamo-builders took their revenge later at ping pong, which 
they won by three sets to two. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Sidmouth District Council invite tendera for a lease of their 
provisional electric lighting order. Tenders to clerk by Dec. 20. 
See advertisement. 

Stalybridge, Hyde, Mossley and Dukinfield Tram ways and Electricity 
Board invite tenders for the supply, laying, erection and connecting- 
up, &c., of high and low-tension cables, telephone and test wires, &c., 
extra high-teneion switchboards for main generating station and for 
sub-stations, and low-tension switchboards Specifications, &c., from 
the clerk to the Board (Mr. Frank Schofield), Town Hall, Stalybridge, 
to whom tenders by Jan. 5. Ап advertisement contains further 
particulars, 

Lowestoft Corporation invite tenders for motor cars, trucks, 
motors and equipments, and track-sweeping and watering car. 
Specifications, &c., after Dec. 12, from the town clerk (Ме. К. 
Beattie Nicholeon). Specifications can also be seen at, but not 
obtained from, the office of the consulting engineer (Mr. W. C. C. 
Hawtayne), 9, Queen-street-place, London, Е.С. Tenders to the town 
clerk by 5 p.m. Jan. 7. Au advertisement gives farther particulars. 


Stepney Electrical committee invite tenders for supply and erection 
of a 500kw. combine i steam engine and multipolar dynamo, the 
engine to be of vertical high-speed кори type. Specifications 
from the consulting engineer (Mr. Arthur Wright), 27, Oaborne-street, 
Whitechapel, E. Tenders (addressed to chairman of Electrical com- 
mittee) by noon Jan. 15. See advertisement. 

Partick Town Council invite tenders for 200 arc lamp columns, arc 
lamp fittings, &c, and for supply, laying апа jointing of cables, 
feedera, joint-boxes, &c. Specifications from burgh electrical engi- 
neer (Mr. Н. В. Maxwell), Mauldslie-street, Partick, and tenders to 
the clerk (Mr. J. Donaldson) by noon Jan. 6. See advertisement. 


Bristol Electrical committee invite tenders for surface condensers, 
&c., for the second instalment of their Avonbank electricity worke. 
Specifications on and after 20th inst. from the city electrical engineer 
(Мг. Н. Faraday Proctot), to whom tenders by noon Jan. 6. See 
advertisement. 

Oldham Electricity committee invite tenders for the supply and 
erection of feeder cables, pilot cable, joint boxes, &c. Specifications 
from Mr. Arthur Andrew, Gas ana Water offices, Oldham, and 
specifications can be seen at (but not obtained from) the offices of the 
consulting engineers (Messrs. үлөр Coane Jenkin), 17, Victoria- 
street, Westminster, S W. Tenders to Mr. Andrew by Dec. 30. Sse 
aleo advertisement. 

The City Council of Wellington (New Zealand) invite tenders for 
(6) complete supply and installation of electrical tramways other 
than buildings, (7) supply and erection of tramcars and electrical 
equipment, (8) supply of plant and materials for power station, (9) 

utting together all supplies and erection of plant for power station, 
(бо) supply of permanent way materiale (11) putting together 
supplies and construction of permanent way, (12) supply of materials 
and fittings for overhead equipment and feeders, (13) erection and 
maintenance of all materials, &, for the overhead equipment and 
feeders. Mr. W. К. Wright, (3, Victoria-street, London, S.W., can 
supply copies of the drawings, specifications, &c., and copies can also 
be seen at the Town Hall, Wellington, ЇЧ Z. Tenders (addressed 
5 for New Zealand, Victoria-street, London) to be in by 

an. 21. 


Stoke. upon · Trent Corporation invite tenders for the supply and 
erection of boiler house plant (destructor, boilers, electric feed pumps, 
clinker conveyor and economiser), steam dynamos, balancer, rever- 
sible boosters, switchboard, battery, street mains and accessories, 
travelling crane and workshop machinery. Tenders to town clerk 
by 5 p.m. Jan. 14. 

Blackpool Electricity and Tramways committee require tramway 
poles, arms, plinths and brackets ; cables, trolley wires and bonds ; 
insulators and overhead accessories. Tenders (addressed chairman 
and members of committee) by Dec. 24. 

Barrow-in-F'urness Corporation invite tendera for two 250kw. 
engines and generators, generator and traction feeder switchboards 
and Board of Trade panel, and steam and exhaust pipes. Tenders by 
noon Jan. 5. 

Wallasey Urban District Council invite tenders for (a) engine and 
dynamo for traction purposes, (b) Lancashire boiler, (c) condensing 
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piant, and (d) water cooling tower. 
gremont, by Jan. 15. 

Devonport gd gone invite tenders for overhead equipment of 
about 24 miles of double trolley line, together with incidental works. 
Tenders to town clerk (Mr. A. B. Pilling) by 9 am. Dec. 29. 

Wigan Corporation invite tenders for supply of cable; also for an 
extension to switchboard at the e'ectricity supply station. Tenders 
to town clerk by Dec. 29. 

Sunderland Corporation invite tenders for supply of а Lancashire 
boiler, with fittings, &c., complete. Tenders to chairman Electricity 
and Lighting committee by noon Jan. 2. 

Blackpool Cleansing committee invite tenders for a 240 в H. P. high- 
speed engine, two 20, two 10 and one 5 B.H P. motors, main switch- 
board, wiring and lamps, overhead traveller, &c. 

Glasgow Corporation invite tenders for 100 electric motor equip- 
ments and spare parts, Tenders to town clerk (Sir J. D. Marwick), 
City-chambers, Glasgow, by 11 a.m. Jan. 5. 

Glasgow Corporation also invite tenders for electric lighting of 
Anderston district library. Tenders by 23rd inst. 

Brighton Corporation ee tenders for construction of tramway 
permanent way. Tenders by Dec. 23. ; 

Walsall Corporation invite tenders for 28 double-deck tramca 
with electrical equipment. Tenders by 29th inst. 

Blockley Parish Council invite tenders for public electric lighting. 
Tenders by 23rd inst. 

Harrogate Corporation electricity department require carbon rods 
for arc lamps for 12 months. 

Swindon Corporation invite tenders for wiring the Town Hall. 
Tenders by 29th inst. 

Tenders will be received at the offices of the Deputy Postinaster- 
General, Sydney, N.5.W., up to 2:30 p.m. Feb. 4, for the supply and 
delivery of an additional subscribers’ section to the present metallic 
circuit branching system multiple telephone switchboard at the 
Central Telephone Exchange, Sydney. Particulars from the Chief 
Electrician, General Post Office, Sydney, and the specification cau 
also be seen at the General Post Offices of Melbourne, Brisbane, 
Adelaide, Perth and Hobart. Tenders to the Deputy Postmaster- 
General, Sydney. 

Tenders will be received by the Municipal Board of Manila, 
Philippine Islands, until March 4 next, for a 50 years’ concession for 
a street railway and for the electric lighting of the city ; 35 miles 
of railway will be included in the concession. The lighting section 
provides for the Municipality being at liberty to purchase the under- 
taking after 25 years on a basis of net earnings, the price paid to be 
fixed by arbitration. Full particulars can de obtained from the 
chief of the Bureau of Insular Affairs (Col. C. R. Edwards), War 
Department, Washington, U.S.A. 

Catamarca (Argentina) Government invite tenders for electric 
lighting plant for town of Catamarca (Argentina). Particulars from 
Señor T. A. Chueca, 1,753, Calle Centro America, Buenos Ayres, 


TENDERS RECEIVED AND AOOEPTED. 

Bradford Corporation have accepted the following tenders for next 
year’s supply of electric motors :—Keighley Electrical Engineering 
Co., for 30 44 H. Pp.; Rhodes Electrical Mfg. Co., for 24 7 H P.; and 
Phenix Dynamo Mfg. Co., for 15 10 H P. motors. 


The popne of Binchester Colliery, Durham, have decided 
to instal a compound 360 н P. Willans engine for direct-coupling to 
an A.E.G. multiphase generator for supplying power to motors in 
the colliery. 

London County Council have accepted the tender of Messrs. F. J. 
Coleby & Co. for wiring the Clapham fire station at £233, and the 
Highbury fire station at £176. 5s. Twelve tenders, varying from 
£233 to £554. 10s., were submitted for the Clapham work, and 11, 
varying from £176. 5з. to £302. 6s., for Highbury. 

Derby Co-operative Society have decided to instal Willans engines 
for direct-coupling to Mather and Platt dynamos for supplying power 
in their new premises. 

Messrs. Rowland Carr & Co. have obtained the sub-contract for 
the cast-iron bases in connection with the lighting and traction work 
at Buenos Ayres. 

The British Thomson-Houston Co, Rugby, have secured an order 
from Bradford Corporation for 11,000 B.T.-H. Edison incandescent 
electric lamps, this being a repeat order to one received three months 
ago from the same Corporation for a similar quantity of lamps. 

Messrs. Witting Bros. Electrical Engineers and Contractors (Ltd ), 
49, Cannon-street, London, E.C., have recently placed an order for 
50 double-deck car bodies, each seating 55 passengers, with Messrs, 
G. F. Milnes & Co.; and also 50 trucks with fixed wheel base with 
the Brush Company, these trucks being of the Brush Company's 
standard type and furnished with steel-tyred wheels. 

The Anglo-Portuguese Telephone Co. аге re-lay ing their telephone 
system throughout Lisbon and 1 The underground conduits 
for this work have been supplied by and laid under the supervision 
of Messers. Rowland Carr & Co., of Lime-street-square, London, E. C. 


Tenders to clerk, Public offices, 
. and equip electric tramways at Lourenco Marques, 


the 


Messra. Macartney, McElroy & Co. have obtained the contract to 


Delagoa Bay. The contract includes the erection and equipment of 
wer station, provision of rolling stock, construction of track, 
overhead equipment, &c. The amount of the contract is about 
£100,000. 

Messrs. Rowland Carr & Co., of London and Birmingham, are 
su plying refined Trinidad bitumen for embedding the underground 
cables at present being laid by the Anchor Cable Co. at Bexley, Kent, 
considerably over 100 tons of this material beiog required for the 
work. The same firm have also obtained the contract for the cast. 
iron pipes in connection with the traction work ab Barrow in-Furness 
nne : being carried out by the British Insulated and Helaby 

ables Co. 


Bradford School Board have accepted the tender of Messrs. Smith 
and Croft for wiring Feversham.street Baths, and that of Mr. G. A. 
Steinthal for wiring Green-lane School and Baths. 

Southampton Council have accepted the tender of Mr. F. Osman 
for laying foundations and erecting chimney shaft of the Western 
Shore electricity station buildings at £2,761, as Messrs, H. Stevens 
& Co. withdrew their tender. 

Finchley District Council have accepted the following tenders : — 

R. Hornsby & Sons (three water-tube boilera), £1,295. 

Sunderland Forge Co. (two steam balancing sets and travelling cran»), 


£2,264. 

Callender’s Co. (feeders, distribution mains, &c.), £10,107. 

Cardiff Seamen’s Hospital committee have accepted the tender of 
Edwards and Armstrong for wiring at £334. 108, and that of 
Waygood and Otis for a service lift at £120. 


Messrs. Н. Binko & Co., 31, Leadenhall-street, E.C., have received 
a renewal order for electric supplies for the New Zealand and Royal 
Mail Steamship Co., White Star line and another mail steamship 
company. 

The Lancashire and Yorkshire Railway Co. have placed an order 
with Messrs. Yates and Thom for the supply of engines and boilers 
for the generating station to be erected in connection with the con- 
version to electric traction of the Southport- Liverpool section of the 
company's line. 

Salford Corporation has accepted the following tenders :— 

Howard Conduit Co. for 450yds. of patent waterproof covered cable at 
£166, 178. 6d., with 3d. per yard extra for supervision and laying. 

Lloyd and Lloyd for wrought-iron pipes and bends. | 

Staveley Iron Co. for cast-iron рїрзв and benda. 

Howard Conduit Co. for asphalte troughing. 

Chamberlain and Hookham for continuous-current meters. 

Wandsworth and Clapham (London) Guardians received|24 tenders, 
varying from £299 to £723 15s, for wiring the receiving wards, &c., 
of their infirmary, and the lowest (that of Messrs. Fryer & Со.) was 
accepted at £299. | 

Wigan Electric Light and Tramways committee has accepted the 
tender of Hurst, Nelson & Co. for 18 single-deck bogie tramcars with 
their own trucks and British Thomson-Houston Co.’s equipment. 

Gravesend Town Council have acceptel the tender of Galloway’s 
Limited for a boiler for their electricity works at £540. 

Barton-on-Trent Council have accepted the tender of R. W, 
Blackwell & Co. for overhead equipment for the tramways at £5,621. 

Belfast Guardians have accepted the tender of R. Patterson & Co, 
for wiring the infirmary at £112. | 

Warrington Council has accepted the tender of Mesers. John- 
son and Phillips for the supply of cables for the next 12 months, at 
£1,115. 7s. 

Heckmondwike Courcil have accepted a tender of the Stirling 
Boiler Co. for a boiler. 

Гау St Edmunds Town Council has accepted the following 
tenders :— 

John Fowler & Co. for a steam dynamo (Belliss engine), at £964. 

Cole, Marchent and Morley, for surface condensing plant and oil trap, 


at £484. 
- Н. G. Frost, for extension to generating station, at £442. 


BUSINESS NOTICES. 
Messrs. А. L. Rhodes and S, W. England, formerly trading as 
Rhodes and Webster and as the Rhodes Electrical Mfg. Co., Paradise- 
street, Bradford, have dissolved partnership. Debts by Mr. Rhodes, 


Mesars. T. E. R. Phillips and F. A. M. Allingham (trading as 
Thomas E. Raymond, Phillips & Co.), electrical and general engi- 
neers, Finsbury Pavement House, London, E C., have dissolved 
partnership. Debts by Mr. Phillips, who continues under the old title. 

The offices of the Typewriting Telegraph Corporation (Ltd.) have 
been removed to 92, Queen Victoria-street, E.C. 

The telegraphic address of the York Mansion offices of Siemens 
Bros. & Co. (electric light and power, traction, cable and railway. 
signalling departments) is now Siembralos London,” but the tele- 

pue address for the Queen Anne’s Gate office remains Siemens 

ondon.” 
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LIQUIDATIONS. 

Mr. W. Hardy King, liquidator in the matter Of J. D. F. Andrews 
& Co. (Ltd.) announces that a third and final dividend of 63 l. in the 
£ has been declared, and will be payable any Friday (commencing 
to-day) between 11 and 1, at 13, Basinghall-street, London, Е.С. 


In re Easton, Anderson and Goolden (Ltd.), notification is made 
by the liquidator (Mr. W. B. Peat) that as soon as a dividend 
announced as likely shortly to be paid out of the estate of E. Terah 
Hooley is paid in, a second cash dividend to the creditors of Easton, 
Anderson and Goolden (Ltd.) will be paid. Mr. Peat further notifies 
that he is endeavouring to find a purchaser for the 45,000 ordinary 
shares of £1 each in Easton & Co (Ltd.), which were alloted to him as 
liquidator of Easton, Anderson and Goolden (Ltd.), and which were 
not to be transferred or dealt with during the first two years from the 
date of incorporation of Easton & Co., Ltd. (Dec. 10, 1900). 


It will be remembered that at a meeting of shareholders of Milling- 
ton, Everitt & Co., (Ltd), manufacturing еЇесігісіапе, Cambridge, in 
February last it was resolved to wind the company up voluntarily. 
On March 5 the debenture-holders commenced proceedings, the 
result being that Mr. R. Peters was appointed liquidator for the 
shareholders and receiver by the debenture-holders. After consider- 
able ah Pee the company’s assets were sold to Messrs. Macintosh 
& Co. (Ltd.) for £610. The claim of the debenture holders and the 
cost of the receivership have now been settled, and Mr. Peters has 
. been discharged as receiver. Не is proceeding with his duties as 
liquidator, and gives notice that a first und final dividend will shortly 
be distri buted. 

The British Electromobile Co. (Ltd.) is to be wound up volun- 
tarily. Mr. P. D. Leake, 25, Abchurch-lane, London, E.C., is 
liquidator. 


Plant for Sale. Dublin Corporation, being about to open their 
new electricity works, are prepared to sell by private treaty gene- 
rating plant running in their existing works in Fleet-street, including 
five alternating-current dynamos of 50kw., 150kw. and 200kw. 
capacity, driven by slow-speed horizontal engines, three sets of Brush 
arc lighting sets, and sundry water tube and Lancashire boilers. 
Further particulars in an advertisement, and a complete schedule of 
the plant with conditions, &c.. can be obtained of the clerk to the 
Lighting committee (Mr. F. J. Allan), 3, Cork-hill, Dublin. The 
plant can be inspected by appointment with the city electrical 
engineer (Mr. Mark Ruddle) Tenders to chairman of Lighting 
committee by Jan. 24. 

Works and Machinery Sale.—Particulars are given in an adver- 
tisement of works and machinery, conveniently situated near the 
London and North-Western Railway station, Coventry, which are for 
sale (ав а whole or in lots) by tender. 'The works are specially 
adapted for the manufacture of motor cars, electrical appliances 
and small machinery, and there are automatic lathes, electro. plating 
piant, engines, &c., in going order. Catalogues from Mr. J. Gates, 

ark Side Works, Coventry. 

Land for Sale.—The Land Co., 65, Cheapside, London, E.C., have 
for disposal freehold land in healthy and improving districts in Kent 
and Essex. See advertisement, 


Catalogues, &c.—A new list (section №.) of electrical goods and 
scientific and mechanical novelties is issued by Mr. Archibald J. 
Wright, 318, Upper-street, London, N. Mr. Wright makes a speci- 
ality of electrical sundries and novelties, and has an up-to-date 
assortment of these goods for disposal. 

In the new catalogue of Messrs. Nalder Bros. and Thompson, 34, 
Queen-street, Cheapside, London, E.C., some of the latest forms of 
this company's instruments are listed and illustrated. We show the 
two forms of standard pens used with these instruments, Fig. 1 
shows the pen used in the N.C.S. recording voltmeters. The pen can be 
withdrawn from the pointer by depressing the small spring S and 


Fic. 2. 


is filled by introducing the ink at the point marked X. Fig. 2 
shows the pen used in the N. C. S. moving coil recording ammeters. 
A cleaner ів also shown. This pen consists of a small vessel carrying 
the ink, which feeds from a very fine capillary tube fixed to a 
detachable stem and which can be withdrawn for inking by depressing 
the spring S. This pen is filled at the aperture I. 

We have received from the N. S. Electric Storage Co. (Ltd.) a 
sheet containing particulars and prices of N. S. (Niblett's solid) 
accumulators. 


Messrs. H. V. Kramer & Co., Lower Weston, Bath, have ready a 
new catalogue of small three-phase motors with ball bearings. This 
firm bave opened, in addition to their offices at Bath and Manchester, 
branches at Glasgow and London. 


The New Brotherton Tube Co. are аше а price liet sheet of an 
exceedingly cheap seamless drawn-steel conduit for electric lighting 
work which is claimed to be specially advantageous where a water- 
tight installation is desirable. Copies of the new list can be had on 
application. 

The Westinghouse Brake Co. are issuing a circular describing the 
Westinghouse electric semaphore signal, of which apparatus illus- 
trations are given. 


Oalendars.— A compact and handy hanging pad calendar for 
1903 is being distributed by the Direct United States Cable Co. 

We have to thank Messrs. W. T. Glover & Co., Trafford Park, Man- 
chester, for a useful hanging pad calendar for 1903 This calendar 
is notable for 365 electrical terms given in English, French and 
German, and for 365 extracts from speeches of notable electricians 
on subjects of current intereat to the electrical industry. 


Blectrically.driven Pumps.—We briefly referred last week toa 
new catalogue issued by Messrs. Hayward-Tyler & Co., illustrating 
and describing the electrically-driven and other treble-barrel pumps 
manufactured by the firm. We illustrate below two of these pumps 


Ка. 1. 


both electrically driven. Fig. 1 is a vertical triple trunk-plunger 
pump with patent arrangement for variable stroke. The stroke of 
these pumps can be altered from full stroke to nil while running at 
full speed by means of the hand wheel provided, as shown. The 


Flo. 2. 


delivery of the pump is thus under complete control, an important 
point in boiler feeding. Fig. 2 is a treble air-compressing pump for 


fog signalling. This is fitted with an electric motor as shown, and is 
also provided with handle in the flywheel if required. When motor- 


driven this pump is capable of compressing 14 cubic ft. of air at 
atmospheric pressure to 40lbs, pressure per minute, 
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Exports of Blectrical Apparatus and Material.—The follow- 
ing list gives official particulars of the rts of British manufactured 
electrical apparatus and material (including го стара and telephone 
wire and material but not including electrical machinery, which 
is not separately specified) from Dec. 10 to 16, with the ports of 
. destination :— 

Africa—Alexandria, £269 ; Cape Town, £303 (including £70 telegraph 
material); Durban, £3,860 (including £5,250 telegraph material) ; East 
London, £1,549 ; Mombasa, £75 ; Port Elizabeth, £15, Argentina Buenos 
Ayres, £245. Australasia—Auckland, £19; Hobart, £915 ; Launceston, 
£17; Melbourne, £582; Napier, £70; Perth, £1,103 (including £52 
telegraph material); Rockhampton, £36 ; Sydney, £1,078: Wellington, 
£4,785 (including £3,782 telegraph wire). Belgium—Ostend, £577. Burma 
—Rangoon, £26. Ceylon—Colombo, £75. Denmark—Copenhagen, £260. 
Gibraltar, £28. Holland Amsterdam, £586 ; Flushing £25. India— 
Bombay, £411 (including £150 telegraph wire) ; Calcutta, £151 ; Karachi, 
£315. Japan—Nagasaki, £81 ; Tokyo, £50 ; Yokohama, £30. Mauritius, 
£72 (telegraph material). Mexico—Vera Cruz, £4,523. Tortuga — Lisbon, 
£230 (including £50 telegraph material) Russia—Kure, £140 (ships 
telegraphs). Siam—Bangkok, 92. Zanzibar, £45. Total £22,414, against 
£14,863 in the corresponding week last year (Dec. 11 to 17). 


COMPANIES' MEETINGS AND REPORTS. 


— nnd 


British Westinghouse Electric and Mfg. Co. (Ltd.) 


At the third annual meeting on Friday the CHAIRMAN (Mr. Geo. 
Westinghouse) said manufacturing operations on a considerable scale were 
now being conducted at the works in Manchester, where all further orders 
for electrical machinery, steam turbines and gas engines would be executed. 
Those orders included eight 5,500kw. turbines and generators for the 
Underground Electric Railways Co. of London (including the District 
Railway), and the three 3,500kw. turbines and generators for the Metro- 
politan Railway Co., besides the entire eteam and electrical apparatus for 
the Clyde Valley Power Co. There were now employed in the Manchester 
works about 3,000 operatives, who, under experienced supervision, were 
rapidly becoming familiar with new methods of manufacture and the uee 
of special machines and other tools which the works manager had so ably 
selected. There was every reason to expect that the costs and rate of 
production would be entirely satisfactory to the managers, who believed that, 
by careful instruction, the workmen would learn to use the valuable machine 
tools as well as similar ones used in Pittsburg. During the past year the 
business of the American companies (Westinghouse Electric and Mfg. Co., 
Westinghouse Machine Co. and Westinghouse, Church, Kerr & Co.) had so 
increased'as to make necessary the purchaseof additional landand the erection 
of further workshops which would nearly double the present output capacity. 
Already railways were planning to extensively use electricity for the 
operation of suburban traffic, especially in and near New York, where the 
ever-increasing passenger traffic had developed new problems which, 
apparently, could only be solved by the relegation of locomotives to the 
scrap-heap and the use of electric motors in their stead. The manufacturing 
апа engineering operations involved in those new developments were so 
stupendous and of so novel a character that it had become very difficult 
for & single engineer, however able, to adequately meet the eituation. 
Recognising that important fact, the Pennsylvania Railroad, after the 
formation of а special board of officers and engineers to consider the subject 


in its several phases, has entrusted all that related to the mechanical. 


equipment of ite power and passenger stations, and to the “electrification” 
of its tunnel system from New Jersey under the city of New York to 
Long Island, and for the Long Island Railroad, to Westinghouse, Church, 
Kerr & Co. That company, which was the engineeriog branch of the 
American Westinghouse companies, had already executed some most 
important contracte. 'The British company was entitled to the benefit of 
the additional experience which would, as & result, be acquired by their 
American partners. The developments of the American companies in the 
matter of new designs of apparatus, new methods of operation and of 
manufacture, had been particularly important during the past year, 
and especially in respect of the construction and use of gas engines aud 
Parsons steam turbine engines. The right to the manufacture and use of 
the latter in the territory covered by the company's operations had recently 
been acquired. In the present practice of generating power more than 
one-half of the fuel used was wasted compared with possible results. That 
waste of fuel and the amount and value thereof were so appalling as to 
justify large expenditures of capital to effect the saving of a commodity of 
vital importance, the supply of which was being rapidly exhausted. It 
was estimated that over 600,000,000 tons of coal were annually mined and 
consumed throughout the world. The field of activity and the incentive for 
those who manufacture the apparatus to effect a saving of half of that 
output of coal need not be enlarged upon. The Parsons steam turbine 
for the driving of electric generators was an ideal device, and so long as 
steam was depended upon, its use for power purposes could be widely 
extended, and the company had, therefore, made the manufacture of that 
type of engine a special feature. He was convinced that the gas engine 
would also prove the most important instrument for the cheap production 
of power, particularly if a simple and effective device be found to remove 
tar and dust from ordinary soft coal producer gas. He believed such a 
device would soon be available to the company, the application of which 
would make the gas engine branch of their business large and profitable. 
Already there was a large demand for gas engines to be operated with gas 
made from anthracite coal or coke, which was cleaned sufficiently by a 


simple apparatus. It was proposed to submit a resolution to increase the 
preference share capital to £2,000,000 (a further issue of 200,000 £5 pre- 
ference shares to rank pari with those already issued), and if autho- 
rised the directors would forthwith offer 100,000 of the new shares to the 
present proprietors at £5. 10s. per share. The additional working 
capital, which their extensive plans had contemplated from the first, 
was fortunately needed gooner than was expected. The combined 
capital of the American companies amounted to about 48,000,000. 
Their output for the year ending March 31 next would exceed £6,000,000. 
Their orders and contracta in hand were very large, and the monthly 
receipts of new orders for a long period had equalled the output of the 
factories of all the companies, notwithstanding а constant increase in the 
facilities of each concern. With prompt collections, the running accounts 
outstanding and the value of the material in process and required in stock 
aggregated nearly £4,000,000 ; and the percentageof profit on thelargecapital 
(notwithstanding the keenest competition) was larger than when the volume 
of business was smaller, due to the fact that the later inveatments of capital 
had been and should always be much more remunerative than the capital 
first expended in the creation of the works and their equipment. Thedirectors 
of the Wes:inghouse Electric and Mfg. Co. had authorised him, at his dis- 
cretion, to take the whole of the 100,000 shares proposed to be issued which 
might not be applied for by the proprietors at £5. 108. per share. They 
did not expect that the company would enjoy a monopoly in the manu- 
facture of electrical apparatus or of steam and gas engines, because, in 
view of the economy which could be effected by substituting the elec- 
tric motor for the steam engine, the amount of apparatus which would 
be required for so large a territory as that within which the company 
would operate, was greatly in excess of what could be produced under any 
one management. They expected, however, that the facilities which had 
been provided and the additions which might be made upon the ground 
which had been acquired, would ensure a large volume of business, with 
correspondingly large returns upon the capital invested. Duriog the past 
year and a-half the electric trade in all countries, except the United States, 
had been much demoralised by the practice of the large Continental manu- 
kacturers, who, from stress of circumstances, had offered their wares at 
prices believed to be much below coat, and in some instances it is said 
those manufacturers, to justify the difference in price for like apparatus 
when used at home and when exported, had explained that they had 
adopted such course of filling foreign orders for ensuring employment to 
their workmen. The contract for the conversion of the Mersey Railway to 
electric traction had progressed favourably, and the plant would, with the 
exception of some delay by the manufacturer in the delivery of a portion 
of the cars, be rea!y for operation early in January. The Manhattan 
Elevated Railway Co.'s lines had been electrically equipped, at an expendi- 
ture of over £3,000,000, and the resulta, with only a portion of the equipment 
in operation, bad led to the leasing of the undertaking by the Interborough 
Rapid Transit Co., which controlled the Underground Rapid Transit Rail. 
way, being built at the expense of the New York city authorities, at a 
rental equal to 7 per cent. upon the shares of the Manhattan Company, 
which have been receiving only 4 per cent. The American Westinghouse 
Company had supplied all the central station and suh-station apparatus for 
the electrical equipment. Last year he said, “If railways want to protect the 
properties they have built up, they have got to take the initiative and 
handle their suburban traffic by electricity, instead of sitting still and 
seeing competing companies started to cut iuto them," and he had pre- 
viously given expression to a belief, founded upon a careful consideration 
of their requirements, that the great railways of England could more 
advantageously purchase their supply of electric current from centrel 
power houses than by establishing the required number of smaller generating 
stations along their lines for their own use only. It seemed to him quite 
clear that the rate of development of electric traction in Great Britain 
would depend largely upon the facility with which the required capital 
could be raised, the machinery constructed, and the plants established. 
In the case of general power plants advantageously located, each to supply 
a number of users, the total apparatus, material and capital required 
for their construction would probably not exceed one-half the amount 
of that needed, if each of the railway companies should proceed to 
establish the numerous small plants which would be required for 
the eperation of their local train service in а very extended area. 
Since their last meeting several of the leadiog companies had taken 
action in the direction indicated. The North-Esstern Company, instead 
of building its own plant for the manufacture of electricity, was 
proposiog to take a supply from the Newcastle-on-Tyne Electric Supply 
Co., which might be considered а precedent of importance, for it would 
undoubtedly draw attention to and establish the fact that the great rail- 
ways can avoid a large expenditure of fresh capital by securing a supply 
of electricity from companies already having Parliamentary powers, or 
from other corporations yet to be formed. If there were to-day a supply 
of current available along the lines of railways, there would undoubtedly 
be а rapid development of electric traction upon branch lines which are 
now operated with little satisfaction to the public and at great cost to the 
railway companies It was worthy of note that the American railway 
companies enjoyed great advantages over the English companies in the 
matter of the “electrification " of their railways, for such work was almost 
wholly done under existing general Jawa, while the like simple right is not 
available to the English railways. From the report, it would be seen that 
there had been а most satisfactory growth of business, as indicated by the 
orders taken during the year, aggregating £932,000, and those received 
since the beginning of the year, amounting to over £825,000. Skill had 
been shown by their manager (Mr. W. Н. Wells) in the negotiations 
which had led to the securing of that business, and in equal 
manner the works manager (Mr. Н. 5. Loud) had effectively advanced 
manufacturing operatione, while Mr. Jas. C. Stewart, who erected their 
works at Manchester, and who had since become one of the managers of 
the company, being especially charged with the execution of contracts, had 
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forward the work of the ''electrification " of the Mersey Railway. 
À board of officers had been formed, consisting of the gentlemen named, 
with whom two members of the executive committee (Mr. J. H. Lukach 
and Col. Montagu Cradock, C.B.) meet to discuss important business 
matters of the company. It was believed that the co-operation which 
would result from these meetings would be of great value. It is intended 
that the board of officers should be enlarged by adding to it the treasurer 
and the works auditor. 


India Rubber, Gutta Percha and Telegraph Works 
Co. (Ltd.). 

The thirty-ninth ordinary general meeting took place on Tueeday. 
Major LEONARD Darwin presided, owing to the indisposition of the 
chairman, the Hon. H. Masham. 

The SECRETARY (Mr. T. J. Lloyd) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN then said: The report will be received by the share- 
holders, I anticipate, with pleasure, as we are able to continue to recom- 
mend a distribution which makes a total dividend of 10 per cent. for the 
year. Thecbairman informed you last year that the company had secured 
а contract for the making and laying of а cable to connect San Francisco 
with the Sandwich Islands, and in the report now issued by the directors, 
it is announced that our cable steamer '' Silvertown is expected to arrive 
shortly at San Francisco. The vessel has arrived and landed the 
Californian shore end, and is now engaged in laying the cable towards 
Honolulu. It is hoped the work will be completed by the end of the year. 
During the financial year the ‘‘ Dacia" and the “ Buccaneer” have been 
employed, and the latter is now engaged on cable repairs on the West 
Coast of Africa. Our general business has shown a falling off in value 
though not much in bulk, and the lower selling prices are responsible for 
this toa great extent. The works at Silvertown and at Persan are in 
excellent order, the land acquired and the new buildings erected at the 
latter having increased the company’s facilities for turning out high-class 
goods, for which they maintain а high reputation, as well as giving more 
comfort for the workpeople. Increased accommodation may have to be 
provided at Silvertown to enable us to handle our goods with greater 
dispatch. We have in our employ about 4,200 hands, and this number 
is ever growing. I now move the adoption of the report and accounts 
to Sept. 50, and the declaration of the dividend therein set out. 

Mr. ABRAHAM SCOTT seconded. 

In answer to questions by Capt. Grant and Mr. Robertson, the CHAIR- 
MAN said the directors had considered the question of the equalisation of 
the half-yearly dividends, and would go into this matter again between 
now and the time for declaring the summer dividend. With regard to the 
increased amount of the stock in trade," they had at this moment 
a submarine telegraph cable being made, and as a set-off to this 
item there was a very large increase in the amount of debts owing 
on account of partly executed contracte. When the cable now being 
laid was paid for, these two items would resume their normal amounts. 
With regard to the reduction in the amount debited to shares 
and debentures in other companies, there had been a sale of certain 
shares, and this sale had been made at a moderate profit. He might add 
that the company’s ordinary trade had not been quite up to the usual level, 
and the profit on the sale of these shares accounted in a measure for the 
satisfactory state of the report. Не had been asked why nothing had been 
written off for depreciation of their steamships. It would be observed 
from the report and accounts that all their vessels had been actively 
employed during the past year, and the directors considered that those 
steamships were fully worth to the company the amount at which they 
stood in the account. 

The motion was adopted unanimously. 

The Hon. Н. Masham and Mr. John Young Buchanan, F.R.S., the 
retiring directors, were re-elected, and the auditors, Meesrs. Turquand, 
Younge, Bishop and Clarke, were re-appointed. 


An exiraordinary general meeting followed for the purpose of con- 
sidering and approving a bill to be introduced into Parliament for further 
extending the powers of the India Rubber, Gutta Percha and Telegraph 
Works Co. (Ltd.) 

The CHAIRMAN said : The directors had been informed that it was 
doubtful whether the company was legally competent to hold shares in 
other companies at all, апа the directors considered it essential that the 
company should have that power without doubt, and be able to assist in 
forming other companies. The bill would also give the company power to 
acquire land and other property both within and without the United 
Kingdom. The company had branches, besides those in the United 
Kingdom and France, in Calcutta, Melbourne, Sydney, Perth, Durban, Bula- 
wayo and Buneos Ayres, and it was possible they might want to acquire 
land in connection with any of those branches, and they wished to remove 
any restriction they might labour under in this connection. 

The bill was unanimously approved. 


At а further extraordinary meeting resolutions amending the memo- 
randum of association accordingly were duly passed. 

А cordial vote of thanks to the chairman and directors was unanimously 
approved. ' 

Мое CHAIRMAN, in acknowledging the vote, read a telegram from 
Mr. Geo. G. Ward, from San Francisco, as follows: —“ A great reception 
was held yesterday on board the ‘Silvertown,’ when between 5,000 and 
4,000 people visited the ship, which was beautifully decorated. Mr. Clarence 
Mackay and myself wish to say that your officers co-operated with us most 
cordially, for which we thank them and yourselves. Mr. R. Kaye Gray's 
absence was our only regret." 

The proceedings then terminated. 


Edison and Swan United Electric Light Co. (Ltd.). . 


The nineteenth annual report of the directors for the year to June 30, 
states that the accounts now submitted are based upon the actual working 
of the whole period, no part having been estimated, as in previous years. 
After providing for all charges belonging to the year, and £1,831. 138. 8d. 
for items not strictly chargeable against it, and excluding certain special 
charges, the profit and loss account shows tbat £26,311. 18s. 6d. has been 
carried to net revenue. Debenture interest has absorbed £18, 760. 188. Ad., 
£6,828. 4s. 5d. has been eet aside as depreciation, and £1,301. 10e. 4d. 
reserved against the year's bad and doubtful debts. A reserve fund has 
also been instituted for future stock depreciation, to which £1,488. 18s. 6d. 
has been carried, and the directors recommend that in each year hereafter 
a sum calculated upon the value of the stock be added until a substantial 
reserve has been accumulated for this purpose. 

The result is a debit against profit and loss of £2,067. 138. 14. Special 
charges (detailed in the accounts), amounting, after deducting the balance 
brought forward from 1901, to £57,724. 9s. 11d., forming no part of the 
working of the period under review, have been carried to a suspense 
account. Thecost of establishing the business, good will, &c. (£445,451. 8s. 1d.), 
has been brought forward at the figure standing in the last balance-sheet. 
The directors suggest that these balances be not dealt with at present. 

The freehold and leasehold property, plant, machinery and tools have 
also been brought forward at values stated in last balance-sheet, with 
addition of amount expended to June 30, less depreciation. 

The shares in the Altrincham Electric Supply (Ltd.) have been taken at 
par as in previous years. The indebtedness of this company has been 
increased by £5,834. 18s. 3d. This matter has the careful attention of the 
directors, who hope that in view of the steady progress which this business 
is making, no material addition to the amount will be necessary. 

There has been expended on capital account £15,695. 1s. 3d., mainly 
authorised, and work commenced before the beginning of the financial yea 
dealt with in this report. 


ARON ELECTRICITY METER (LTD.)—Mr. Н. Hirst presided yesterday at 
the fifth annual meeting of this company. In moving the adoption of the 
report he said that the difficulties which befel the company had not 
reached their crieis at the end of last year, but continued throughout the 
period under review. Reviewing the situation technically, commercially 
and financially he said enquiries were made through a disinterested party 
of all the principal stations on the Continent which used the company's 
meter. Without exception these expressed themselves favourable, and had 
no serious complaint at all  Considerable expenditure was incurred in 
rectifying a tendency of some of the London meters to develop defects 
after they had left the works. A thorough investigation of the cause of 
the defects was made, and as а result the directors changed the entire 
technical management and the methods of the manufacture in London. 
This was also a serious expense. Under the new arrangement better 
results had already been obtained. For some little time they would still 
have to incur the expense of putting right former failures. In Berlin the 
profit of the factory had been lees, principally on account of the smaller 
business done during the year in consequence of the slackness of trade, and 
owing to the work of transferring a portion of the works to Schweidnitz. 
The industrial depression on the Continent continued to some extent to 
be the principal cause of the reduction of profits. 'The board had tangible 
proofs during tbe last few months that business was beginning to revive. 
The day and night load meter, as well as the time switches, which 
were simply other types of the company’s meter, were begining to do well, 
and promised to add to their revenue. The electric clocks, of which 
Dr. Aron thought во well, and which seemed to the minds of the directora 
to be cheap and reliable, had so far proved a dieappointment. Owing to 
the change-over of electrical supply stations from low to high pressures, 
the number of small meters required had become a very considerable 
proportion of the meter business, Sir James Pender seconded the motion, 
which was adopted. Mr. S. J. Blumlein was appointed a director, and 
ас Crompton and Mr. Hugo Hirst, the retiring directors, were 
re-elected. 


METROPOLITAN DISTRICT RAILWAY CO.—A special general meeting 
was held yesterday to consider the two bills to be introduced in the 
ensuing session. The chairman (Mr. R. W. Perks) said it was proposed to 
construct three short railways, (Particulars of the various proposed new 
London underground railways, together with а map of the routes, were 
given in our issue of the 12th inst.) They had recently come into frequent 
relations with the London United Tramways, both at Hounslow and 
‘Hounslow Town, and they had elected to a seat on the board Mr. J. Clifton 
Robinton, manager of that company. А system of through bookings was 
to be inaugurated as soon as possible. Referring to the change to electric 
traction, he said some of the electrically-propelled trains were too long for 
the stations. There would be seven cars in each train at the buriest period 
of the day, a motor car at the front, another at the rear, and a third in the 
centre. Steps would be taken for widening some of the stations, Passen- 
gers would be carried at as low a rate as obtained on the Central London 
Railway. Mr. Perks announced that the Hounslow Railway from Mill Hill 
Park to Hounslow Barracks had been acquired for £165,714, and said that 
they hoped by next spring 12 months they would be running electrically. 


NEW BROTHERTON TUBE OO. (LTD.)—At the meeting last week the 
chairman (Mr. E. Lisle) in moving the adoption of the report, regretted 
that they were not in a position to declare a dividend. He had never known 
а year which had been so disastrous to the tube trade as that just closed, 
but the outlook for next year, both in conduit and gas-tube departments, 
was much brighter, and there was every reason to hope for better results 
in the trading. 
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NEW COMPANIES, LIENS REGISTERED, &c. 


NEW COMPANIBS. 

FIFE ELECTRIC POWER Co. (LTD.)— Reg. Dec. 13, capital £30,000 in 
£10 shares, to produce, store, supply апа sell electrical energy and power 
for public aod private lighting, traction, power, heatiog, chemical, trade, 
manufacturing and other purposes in Fife or else where. The sub:cribers 
arc R. W. Stewart, R. Russell, К. G. Portheim, engineer, Lieut.-Gen. Sir 
R. H. Sankey, K.C.B., R.E., A. R. Holland, T. O. Callender, engineer, and 
Mark Robinson, engineer. Reg. office: 5, Great George-street, London S.W. 

HALSEY ELECTRIC GENERATOR 00. (LTD.)—Reg. in Edinburgh on 
Dec. 10, capital £2,000 in £10 shares, to carry on the business of manufac- 
turers and dealers in electric batteries, motors, dy namos and other electrical 
machinery, &c. The first directors are C. R. Woodin (manufacturer, Penn- 
sylvania, U. S. A.), J. C. Haydon (ditto) and H. Halsey (engineer, New York). 
Keg. office: 58, York-place, Edinburgh. 


LIENS, &c., REGISTERED AND DISCHARGED. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)— Iesue on Dec. 6 of £100,000 debentures (seven of £1,000 each, 
85 of £500 each and 505 of £100 each), part of series created May 31, 1901, 
to secure £500,000. Property charged: Undertaking constituted by City 
of London Electric Lighting Order (1899), moneys and assets now or here- 
after belonging to undertaking and present aud future investments by 
company in share capital of the Charing Cross and City Electric Co. (Ltd.). 
No trust deed. Debentures issued to bearer. Total amount previously 
is: ued of same series, £200,000. 

KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
Trust deed dated Nov. 18, 1902, supplemental to trust deed dated July 12, 
1900, to secure £50,000 debenture stock, has been registered. Property 
charged: Freehold generating station belonging to company jointly with 
Notting Hill Company at Wood.lane, Hammersmith. Trustee: R. B. 
Martin, M.P. Mortgage is granted jointly by company and Notting Hill 
Company, and is supplemental to former mortgage of same premises, 
granted July 12, 1900, for £100,000. 


LANGDON-DAVIES MOTOR CO. (LTD.) — Issue on Dec. 4 of debenture for 
£100, part of series created Oct. 15, 1902, to secure £6,000, charged on 
company's undertaking and property, present and future, including uncalled 
capital. No trustecs. Total amount previouely issued of same series, £3,200. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)— Supplemental trust 
deed securing £50,C00 debenture stock issued by company jointly with Ken- 
siogton and Knightsbridge Electric Lighting Co. (4.v.) has been registered. 

SUNBEAM LAMP CO. (LTD.)— А second debenture dated Nov. 27, 1902, 
to secure sum not exceeding £6,000 charged on company’s undertaking and 
property, present and future, including uncalled capital, has been registered. 
Holders: C. J. Spence and J. W. B. Peace. 

THOMAS BOLTON AND SONS (LTD.).—Issue on Nov. 6 of £10,300 first 
mortgage debenture bonds (103 of £100 each), part of series created 
June 18, 1902, to secure £275,000. Property charged : Company’s under- 
taking and property. present and future, including uncalled capital. Date 
of trust deed: July 2, 1902. Trustees: Law Guarantee and Trust Society. 


Total amount previously issued of same series, £154,900. On same date- 


issue of £1,800 second mortgage debenture bonds, part of series created 
June 18, 1902, to secure £125,000, charged on same property. No trust 
deed. Total amount previously issued of same series, £119,400, 


CITY NOTES. 


— — 

per cent. (since Oct. 2, 1902). Price of 
silver 223d. per oz. (Dec. 18) Consols (22 per cent. 92,,—9214 for 
money, 92} 4 —92}3 for account; 24 per cent. 953 —944 (Dec. 18). Consols 
Pay Day, Jan. 2; Stocks and Shares Continuation Days, Dec. 27 and 
Jan. 13; Ticket Days, Dec. 29 and Jan. 14; Pay Days, Dec. 30 and 
Jan. 15 ; Mining Share Carry-over Days, Dec. 24 and Jan. 12. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The coupons of the 4 per 
cen’. mortgage debentures, due Jan. 1, will be paid on and after that date 
at Parr’s Bank, Bartholomew-lane, London, E.C., and the register will be 
closed from 24th to 51st inst. inclusive. 

CAPE ELECTRIC TRAMWAYS (LTD.)—An interim dividend of 6 per cent. 
is announced. 

COVENTRY ELECTBIC LIGHTING AND ENGINEERING CO. (LTD.)—The 
directors propose that the company be wound up voluntarily. 

EASTERN TELEGRAPH CO. (LTD.).—Payment will be made on Jan. 15 
of dividends at the rate of 53 per cent. per annum (less tax) on the 
preference stock for the quarter ending Dec. 51, and an interim dividend 
of 1] per cent. on the ordinary stock (tax free) in respect of profits for the 
quarter ended Sept. 50. The transfer books will be closed from Jan. 8 to 14 
inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.).—The directors have declared an interim dividend for the quarter 
ended Sept. 50 of 2s. 6d. per share (tax free) payable 15th prox. The share 
regiater will be closed from 7th to 14th prox. inclusive. 

GREAT NORTHERN TELEGRAPH 00.—4 dividend of 24 per cent. for 
the half-year ending Jlat inst. has been declared. | 

NATIONAL TELEPHONE CO. (LTD.)—The transfer books of 34 per cent. 
aud 4 per cent. debenture stocks will bs closed from 18th to 31st instant 
10% алвіче. 

ON-FLAMMABLE WOOD AND FABRICS CO. (LTD.) The directors’ 
dep rt states that non-flammable wood has been adopted for the new under · 


MEMORANDA.—Bank rate 4 


ground electric railways, and from this source large business is anticipated 
in the near future. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—Mr. Robert 
Forrest has accepted the chairmanship of this company, rendered vacant 
by the death of Mr. Archibald Hood. Mr. W. W. Hood has joined the 
board, and Mr. E. P. Martin (one of the original directors), who resigned 
his seat at the beginning of the year through ill health, has now rejoined 
his former colleagues. Sir William Thomas Lewis, besides being an 
original director of the company, ia also acting as one of the trustees for 
debenture holders. 

STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoiut a special settling day in and to grant a 
quotation to 50,000 £1 7 per cent. cumulative preference shares of the 
Blackheath and Greenwich District Electric Light Co. (Ltd.) and 71,100 
v ae paid ordinary shares of the Typewriting Telegraph Corporation 

ta. 

WESTERN UNION TELEGRAPH CO.—Th» directors have declared a 


Week Е г. AGGREGATE. 
Line. ended E or No. of| Amount. Inc. or 
______ weeks Dec. (a) 
£ £ | £ £ 
Aberdeen Corporation... Dec. 6 | 815 + 192| 27 28,060 |+ 6,823 
Ayr Corporation... . 5, 15 | 147 f 23 30 9,656 iss 
Barnsley .................. „ 5 134 4 655 b 
*Birmingham Tramways.) „ 15 | 4,649|+ 448| 23 [115,157 |+ 6,413 
*Blackburn Corporation. „ 12 | 6598 — 18 38 | 30,745 |+ 3,920 
Blackpool Corporation.. , 11228 17| 57 37,248 |+ 516 
Blackpool and Fleetwood T аи "T 
Bolton Corporation ...... „ 14 | 1,459 + 152, 37 | 60,068 |+ 4,611 
BournemouthCorporat'n| , 10 2100 E; жм in 
Bradford Corporation ... T Bt ieu Cx M 
Brighton Corporation. , 14 628 + 3568 5 1,967 |+ 915 
Brisbane Tramways...... Oct. 29 | 2,270 |+ 166| 18 | 41,897 |+ 6,936 
*Bristol Trams & Carriage Dec. 12 | 5,871]4- 155) 3 | 12,3125 |+ 912 
* Buenos А & Belgrano] Nov. 16 3, 401 T 350 20 | 58,385 |+ 2,271 
Burnley Corporation ..| Dec. 15 6355, .. 11 | 6,816 a 
Calcutta Tramways Co. ,, 15 K 31.719 K 8, 45 24 |R607,044 | +Е100,702 
Cardiff Corporation.. „ 15 ' 1,546; .. 37 | 53,062 26 
Carlisle Tramways Co.. „ 15 119 4 5 150 | 8,084 ＋ 663 
Central London Railway „ 15 7,529 ＋ 471; 24 160.359 |+12,225 
Chatham & Dist. Lt. Rys. „„ 11 289; 725 12,413 ns 
City & South London Бу.) „ 14 | 5,877 + 417 24 | 74,455 | + 22,126 
Cork Elec. Tramways Со] „ 1l 348 — 21 847 | 28,778 |+ 5,924 
Devonport & Dist. Trams , 5 | 369 — 14 483 20,867 |+ 1,203 
Doncaster Corporation » SN s dus iss 
Dover Corporation ...... „ 15 149 — 18) 37 | 8544 — 253 
Dublin & Lucan Railway} „ 14 75+ 5| 24 | 2842 |+ 93 
Dublin Southern Dist....| , 12 685,- 6 124 | 23,503 + 2,857 
Dublin United ............ „ 12 3,228 — 58 124 91,551 : 
Dudley—Stourbridge...| „ 5 699 f. 66 48} 36,675 |+ 4,532 
*Dundee Corporation. „ 10 745+ 106 1 745 + 106 
East Ham Council. „ 12 411|+ 126 21 | 12,508 |+ 2,609 
Gateshead & Dist. Trams ,, 5. 819+ 204 484 37,136 |+ 7,459 
Glasgow Corporation .. „, 15 |11,516|+1,326; 27 |542,861 |- 5,626 
Gravesend—Northflet | , 5 159; ... 18 | 3,685 е 
Greenock & Port Glasgow , 5, 424/+ 64, 484| 21,294 !+13,346 
Hartlepool Tramways .. | , 5 204/+ 21) 484) 12,249 + 1,211 
Hull Corporation ......... „ 15 1,612|+ 44 37 | 65,726 '+ 2,887 
Isle of Thanet Co. ...... „ 13 295|- 9 24 | 25,058 +18,958 
Kidderminster & Dist....|| „ 5 9.) ... , 48; 5996 + 6 
Leeds Corporation ...... „ 6 4,518 7 468 30 188,746 | +31,353 
Liverpool Corporation.. „ 6 9,032 + 215 49 476,519 7 36,487 
Liverpool Overhead Rly.| „„ 14 1,559 + 85 $24 | 37,157 — 582 
Manchester Corporation) „, 15 7,500 45,979 78 [264,199 
Merthyr. . . „ 5 165 17 484] 9,640 — 1,741 
Middleton 8 208; ... 353 10,602 i 
Newcastle-on-Tyne Corp „ 15 2,919, .. Sa Sie v "а 
Oldham, Ashton & Hyde. „ 5 482!+ 43 484| 25,901 + 1,557 
Perth( W.A.) Elec. Trams „ 12 1,118;+ 15149 | 51,894 |+ 8,505 
Poole & Dist........... | о» 5 191+ 11 48} 12,539 |+ 6 
* Portsmouth Corporation, „„ 15 1,060 + 215 .. 905 gi 
Potteries .............. „ 5 1,581 ＋7 202 484) 75,514 + 4,831 
Rothesay .................. „ 5 981+ 13,154 1,887 4 614 
Salford Corporation. „ 15, 2,779 .. | 3710001... 
Sheffield Corporation. „„ 14 | 3,754 + 624 24 | 99,755 716,412 
Southampton Corp. ...... „ 11 731-4 9 58 ба 
Southend Corporation... „ 10: 142 + 28 36 | 10,422 | i 
*Southport Tramways... „ 5 216 + 106; 484| 12,526 |+ 4,582 
*§. Staffordshire Trams... „ 5 | 587 - 190 484 36,483 — 1,404 
Sunderland Corporation. „„ 14 962 — 37 37 43,616 + 2,758 
Swansea 2252... „ 5 419 + 25 483 25,014 + 1,518 
Taunton Trams... „ 5 46 — £3 434 3,125 - 343 
Tynemouth & Dist... , 5 192 + 27 484 14,281 + 2,016 
Weston-super-Mare.....; „ 3 Qi. 388 | 503] 5,517 ius 
Wigan Corporation | - SN - ue 995 
Wolverhampton District „ 5 299 + 191 484| 10.751 + 6,938 


ns are with the corresponding period las 


(a) These pariso . 
1 t Minus $ days. { Minus 9 days. { Plus ? days. q Plus 8 days. 
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ELECTRICAL COMPANIES' im LIST. 


PussmwT | AMOUNT| LAST PREVIOUS 1 mm BUSINESS DONE 
AMOUNT ОР пт. МАМЕ, #їккк'зв PRICE, IOS. Ci Ж DIVIDEND DUX. DURING WEEK 
"| внаАви, | DEND. DEC. 10, Dec. 17. — ENDING DEC. 17, 


100,000 ELECTRICITY 3 pa) А А à & s. d. Aguas Lowest 
~a- oe Gr'nw'ch D’st’ot Elec. Lt. -— T 
4190,000 | Stock n% Do. 4j 1st Deb. Stock Prv. Certs, red. d В 27 110 113 110 113 4 0 2 eF on exe 
7,500 10 4/6 Do. 44 per Cent. Cumulative oan 10 11 10 11 4 110 2 PE - 
Mn] ce» | ue Ne per Ment. Debentrre Stock ire? | 108 106 з 46 4 5 4 €: Ра ska 
£50,000 me in Bromley (кеш) Elec. Light and iron Debs, 120 p А 1103 TUM — 1033 ese 
Kensington Eleo. Bu — — “ ED 

20,000 5 8/6 Do, 7 per Cent. Preference FF i } 10$ 8 8 4 | March and September et 
37,000 5 8/0 | Oaleuita Elec. Supply Ord. (1 to 80,000) ...... ~ se. е4 7 € 76 4 6 8 sa M: ih 
1^,000 5 1/8 Do. (30,001 to 40,000) .... . к 7i 0$ 7 Ea 1} e^ 

£250,000 | Stock 4% | Central Electric Supply Со, 4% Guar, Deb. Stock .. 105 108 105 108 814 1 - Р E 

50,000 5 40 | Charing Cross & Strand Elec. Sup. (1 to 50,000). ə 9% (1 91 5 2 7 | February and August 9$ 9% 
20,000 5 eee Do. (50, 001 to 70 ,000) . © OFF ова Cee ETERS eee eee eee eee +» 8 9 8 9 өө? — ч Ы 
70,000 $ 2/3 Do. 44 per Cent. Preference 8 D 51 Б 51 3 18 8 „ РА TT T 
40,000 5 . Do. City Undertaking 4495 Cum: "Pret... 43 5t 4 51 = 5 өзә 

£250,000 |  Btock 4% Do. 496 Deb. Stock Red.. ^. xd| 105 107 103 105 8 16 IL wi ма 

44,486 > 1/6 | Chelsea Elec.SupplyOrd.(Nos.1-14 ‚000&20,501-60, 90 6j 6 5j 6 20 6 | Mesdii е E de 

150,00 | Steck 4X |+ Do. per Oent. Debenture Stock (red.) wah MO 8 110 13 4 0 3 June and December..  .- e 

70,595 10 100 | Ol = uL Blectric Lighting Ord. . | 20 11 fà 10; 415 3 | February and August 1+ 105g 

10,000 10 600 |. b : per Cent, Oumulative N 18 4 13 14 4 5 9 | January and de E e zm 
£400,000 Stock 6 * Do. per Gent. Debenture Stock (red.) ..... | 124 129 194 129 317 10 | June and Decem en өөө 
&800,000 | Bicck 4 Do, oa ind Deb. Stock Corts. (all pd.) .... 13 106 104 107 452 2 а ws 
40,000 10 4/0 | County of London and Brush Prov. Ordinary ....| 59^ 9 8) 9 448 oF za r 
3 1,000 10 6/0 Do. 6 рег Oent. Cumulative Preference ..... | à 12 2 18 112 4 | Marchand September) -.. — 
Bv * «4x Do. ( Deb. Stock (allpd.)(red.) ...... o sses 1 11 1 10) на 4 0 9 э 111} ә 
2/0 | Folkestone tricity Bupply Co. Ordinary ....«- 5 a x кү 
250,000 Stock | .. Do. 4} Ist Debonture Stock (red... . | 102 106 | 102 105 ze т 101 1182 

11,000 ë Hove Electric ing Ordinary. . . e| 79 80 7) 8} 414 2 m — 
11,000 › 5/0 | Kensington and and үл» из Ordinary . noa MT. 11 lo 11 á 10 11 e 104 — 
10,000 2 6 Do. брег Cent. lsi 1 в! в 6l 4 811 January and July .. " 

£90,000 | Stock б Do. 4 Deb, Stock (red.). f Bob. Stk.(red.)| 101 104 101 10 8 18 11 = — as 
£115,000 | Stock 4% | Konstn. London gic бару & Notting Hiu Go. (J t. St n.) 47 104 107 104 107 8:4 9 M NN — 
4111;000 3 oe coe Ordinary 99994 server . 11 2% 1} 23 eee * 
£9,840 Й 2/6 Do. orence ....... .. 5 54 5 E4 5 9 1 oor 51% see 
£260,000 | Bteck 4% 4 — Cent, let у, 0 Debentoree xc] 96 99 5 98 4 1 8 Mar., June, Sept., рес. 97 — 
100,000 10 1/0 Meiropolian Elec. Вп (1 to 85,000)... lth Le} 53 16 4 410 | April and October...... 16 154 
£320,000 Stoch d Do, per Cent. x Btock ret Mo 109 114 109 114 819 7 June and December - ^ 
£260,000 Stock » Do. er Cont. Mort. Deb. Stock (red.). 99 102 99 102 892 е — — 

10,852 а 7 Notting Hil] Electric Ordinary ABE LAS ias 14} 15% 144 '5 3'7 5 March . e - 

2332 100 4% 4 per Cent. 1st Mort. Debs. .................. 101 104 101 104 3 1 ove Ж ү 
2 2/6 Е.А Electric Ordinar v socam 940997 врева © 205 999 ** "n 

£50,000 * 4% Do, 4% Debenture Stock . 000006 009900. e, It 2 » "m 3 19 4 — eee eee 

, oo Rand Electric неон CECE 222 воет r пове Be ee” 1 18 1 ... Im LS 

£135,000 | Stock — River Plate Elect. Lt. & Traction 5% ist Mor.Deb. . бе 70 76 70 16 е January and July ...... vee ees 

£100,100 | 100 44% |*Royal Electric Co. of Montreal 44% 1st Mrt. DD. . 101 108 161 103 4 7 5 | April and October...... s» 

40,000 А 50 | Bt. James's and Pall Mall Electric er 144 15% 144 15) 413 7 | February and August 141 148 

30,000 t 3/6 Do. 7 per Oent. Preference AE Sy 94 8 813 8 " " tg - 

4150000! Stock | 3} Do. 34% per Cent. Dobenture Stock 98 101 98 101 897 = 5. Е 

13,000 5 Б Smithfield Markets Electric Supply beh (rod) „- io 14 2} 14 2} ж s ж 
210.000 Stock 4x Do. 4x Debentures tseo sse $t emt „„ v 80 90 80 90 ^ 8 11 eee ove * 

65,000 s Ronth London Electric Supply Ordinary. soe 3 3i 3 3i a =, еб ки 

30,000 5 18 | Urban Electric Supply Ord. (£4 paid) `...............| 3 44 31 44 m E Pei 2 

80,000 b 1/3 Do. 5% Cum. Pref. (EA paid) .. ln 3 44 34 44 - — " — 
110,000 5 B6 | Westminster Rleetrio Anpplv Ordinary .. se 11 12 ll 12 411 8 | March and September 18 ily, 

28,141 5 1/8 Do. брег Cent. Cum. Pref. . . . e 6 64 6 е4 8 16 11 sbt 68 64 

TELEGRAPHS. 
467,100 108 4% African Direct Telegraph 4% Mort. Deb. (red,)..... 98 102 98 102 818 6 | January and Jul ...... „Ä see 

25,000 10 ese Amazon 3 be „ener „„ OF OF oe oe o 24 3} 2h 84 eee June aad Decem owe oe 

£119,700 100 vee Do, 6 per t. Debentures Sees 66. P9. CF. Ce fe t 70 80 70 80 eee eee eee 90 
Е7Е8,840 | Btook | 15/0 | Arglo-Amerioan . . . . | $9 52 49 52 512 б | Feb, Мау, Ang., Nov. 4) " 
£8,105,580 Stoch 80/0 е orrec..... 99999 994999 9499- booor FF os өө see 93 {б 93 95 6 1 8 5 LE] ET org 
£3,105,580 Btock 2/0 Deferred ве tesos secos T" LIMINE 84 9 8h 9 1 2 3 "n , | 9 ЕДЕ 
833, $100 $1 Oommercial Cable Capital G 178 Its 178 188 4 5 1 Jan., Apr., Juy, Oct. э, — 
1,841,209 | Btook 4 * Do. ( per Оепі. Debenture Btock ..... seese n.. 94 T. 94 96 43 4 „ 95$ 9 * 

16,000 10 4 Ouba Submarine Ordinary ..........„. emt 5 6 5 6 613 4 | February and August - ove 

6,000 10 10/0 Do. Preference 10 per Cent. 4" 9*4900)9 €9 OF war en 124 13} 124 134 7 8 2 , 17 * * 

13,000 5 2/0 | Direct Spanish ey anergy? abe F АРЧЕР 2% 84 24 34 5 14 4 | April and October...... ove — 

6,000 5 5/0 Do. 10 per Cent. Cumulative Preference ....| 7 8 7 8 6 5 10 10 ; бе вт 
£30,000 50 4% per Cent. Debentures . .. | #92 108? 99% 1032 4 7 8 | January and July — 

60,710 30 3 PES DIM, States Oable .... X1 10$ 108 iet 6 011 | Jan., Apr., July, Oct. 103 101 
£96,300 100 4 Direct West India Oable 44% Re. ‘Db. (within Non. i} 100 108 100 38 4 71) | June and December a — — 

„000 Stock | 25 Eastern Ordinary .. . [to 1,200) (red.)... 123 128 122 127 5 8 9 | Jan, Apr., July, Oct. 125 123 
£1,955,566 Btock 17/6 Do. $4 per Cent. "Preference Btock sosoo vee . 8) 92 89 92 8 16 1 n n 8) pes 
£1,584, Btock 4% |+ Do. брег Oent. Mort. Deb. Mer (red.) s 1. 107 105 18 814 4 | May and November . 105} - 

800, 10 2/0 | Bastern псн M 3 114 111 101 111 6 4 5 Jan., Apr., July, Oct. 11g 1014 
820,000 | Stock 4% Do. 4 per Cent. Debenture Stock se 107 10 107 110 813 0 February and ugust see om 
£300,000 100 4% |*Mastern and В. African 4% Mort. Dob., 1909 ...... ‘9 10% 99 102 818 7 | February and August — - 
£200,000 2% 47 Do.  4perOant. Mauritius Bub. 9 4 (red. Vow 99% 102% 99% 102% 818 5 | May and November ... T eee 
150, 10 5/0 | Great Northern of Оо sas „| 26 $7 26 27 5 11 1 | January and July one A n 
£70,006 | 100 43% | Halifax& Bermuda Cable 447100 ri.Deb.(wthnNos| 100 103 100 103 4 7 Б | June and Decem ы ose 
17,000 2 12/6 | Indo-REuropean..... ..[1 to 1,200) (гей, 89 43 89 43 516 8 | May and November .. 41 £0 
£100,000 100 6% London Platino-Brazilian 8 per Gent. Deba., 1904 101 105 101 165 514 8 | March and September ove — 
£100,000 100 4% | Pacific & European Tel. 47 Guar. Debs. (red.) 99 102 99 102 818 Б June and December. ЕЁ 

15,609 10 „ West African Telegraph Shares ......„..........5»ее». B E 3 4 * - 1 e 

,008 a4 vs Wost Coast of America... 9969 „% beoeo ops op „«„6„%n.᷑éꝙ * ... soe ove 

£150,000 100 4x ы Do. 4 рег Oent. Debentures n s» COGS. раене з. 98 101 98 101 3 19 7 January and J tesos: eee wee 

88,321 10 oe Woat India and Panama. „„ 29009490089 ннер вове. вез {T f- fa T May and Novem eee e 9 

84,568 10 t/0 Do.  6perÜOent.letPref. ii. 41 63 42 ti 11 8 6 " " 555 ө 

4,669 10 ге Do. брег Cent. 2nd Preference ..... se s sees: 3 4 3 4 . 
280,000 | 100 6x |+ Do рег Oeni. Ререпізтев „7 100 108 100 108 417 7 Januar and July 5 PAN ix 
207,980 10 6/0 Western Telégra (late Br zili'n Submarine)... xd| 11g 12 111 111 5:9 3 | Mar., June, Oct., Dee. III! 118 
£75,000 100 5% Do, брег Ben. Debs. (2nd Series, 1806) .. 102 105 102 105 415 10 | June and "Deceniber.. ы ^ ён 
4400000) Stock | 4% Do. ( per Cont. Deb. Stock (red. wn. | 92 12 99 10 319 3 ies x 
TELEPHONES. 

64,000 £t 5/0 | Ohili Telephone (fully paid) .... ... rem 4 4) 4 4} BiU L | Дои eee : - гы 
324,850] 10/0 8 Consolidated Telephone Con. and Мапїд. ....... 10 2/0 10 2/0 15 0 0 | April and October...... — vas 

72,680 i 22% | Monte Video Telepbore Ordinary „esse sese sse ...... i i * 8&8 ШБ. у нее» - — 

86.492 ; 1/0 Do. брег Cent. Preference. мә» 1 1 5 00 " . ° 

£1,983,333 | Stock 6 National Co. Preferred Stock . | 02 94 92 94 6 6 4 - 9:1 £2 
41,966,667 Stock 4) Do. Deferred Stock . itis 62 64 63 65 618 6 | = 6 t E 

15,000 10 6/0 Do. 6 per Cent. Oumulative lat Preference. 2 134 12V 13% 4 811 | Februazy and August — es 

‚000 10 -6/0 Do,  6perOent.Cumulative 2ndPreference...| l)g 128 111 12% 413 0 " " ө ө 

& 2/6 Do, 6 per Cent. Non-Oumulative 8rd Pref. .. 5 54 b bł 415 8 " » 6 fa . 
41,000,000 | Stoch 8% |+ Do Debenture Stock $$ per Oent. (red.) 95 98 95 98 3 11 6 | June and December ... 96} 
£600,000 | Btook 4? Do.  4per Cent. Dobentars Stock (red.) ....| 101 105 101 105 316 2 103$ 103 
171,504 1 0/6 |Oriental .. 960 habs Qua ue ЫД i 1 i 1 6 0 0 | April and October...... бф - 
58,000 5 4/6 United River Plate seoce ee ТТ s? 94999 so pocoo tot b 53 5 54 6 7 8 Jul * „зө om 
40,000 5 2/6 Do, 5% Oumulative Prof. че 44 5 it Б 415 8 | June and December... — ona 
£179,947 Steen bt |* ро  5nDerCent,Debenture Steck red.). 102 105 102 106 415 8 | Jure and December... - - 
FINANCIAL, INVESTMENT, &o. 

19,000 5 8/0 | Electric and General Investment 67 Cum. Pret. 51 51 bt b 4 4 - aes — 
160,23] 10 19 | Globe Telegraph and Trust nre 9 9$ 9 9 513 2 | Jan., Apr., July, Oct. m 9 
100,042 10 80 ро. 6 perOent.Preferenoe s.s.s n. 13 18 13 184 4 811 18 ө 

13,888 8 à Reuter's.............. . . 0. —— 99 —— . 63 d 63 74 6 6 8 april anc Обен... D — 

2,350 100 Cert’ 6 Submarine Cables Trust — — —— 110 120 110 150 5 00 „ 
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FPrusext|AMOUNT| LAST 
Amcusm,| , OF _ | Divi NANN; 
SHARE, | DEND. 
ROM А 1 ELECTRIC RAILWAYS, AN 40. 
' Anglo-Argentine Shares (1 to 200,007) soe 
,000 Btock 8 3 — Permanent Deb. Stock. rr 
20,000 10 6/0 | Barcelona Tramways Ordinary  ....... . 
10,000 10 5/0 ро, р Cumulative Preference sosse ee « see 
6148,100 | Stock | 437 4% Debenture Stock (red.) . seoses sesse: 

15,000 19 4/0 Blackpool and Fleetwood Tramways.......« sesse eers 

15,000 è — Brisbane Electric Trams. Investment Ord. оран" 

75,000 b 2/6 x 5% Cum. Pret.. поновне titi fi TEL 

,000 | Stock Ф | 29; NC Deb, агу ane G 
60,000 10 8 ways а 
25,000 10 6 rem rim — — 

EC 10 2 29 ооп Lang — Debentures "Ота! СЕО Cee 

* аш Electric Railwa rdinary rr ** 
20,000 10 b Do. X Preference noe ,.... LIII 4d АЕ рати 

,000 40 4 Do. x. Ist Mort. Ређа. . ... = онеге see 

1 3? 66 10 12/0 British Electric Traction SESE Е voe "that ee 

100,000 10 6/0 Do. 6% Oum, ГИТ 10 „ 0 0 „ 6 6 ҮЛ ҮСҮ 
000 5% Do. 5 per Cent. бру 

100,000 4 eee Buenos Ayres & o Ordinary Oe Cee see eee HORE өз», 

‚000 b 8/0 Do, 6% "A? Pref. ATTAR UII 
27,500 5 8, Do. B" Gent. I "e" i299 9799999999929 99 9929124 EET oe 

,000 Btock b Do. Б 999900999 2940990 0925*89** 

€120,000| Biook | 5 Do. f 4nd Deb. Bt'k Prov. Goris. (ail pä). 
70,000 10 6/0 Calcutta Tramwa ays нисе TTET CORTE COR FET eaa hn re COR OOS вее 
32,268 5 е Го. (£2. 108. d) +> 8° PER FET Cee eee eee ОС С 
‚000 100 44 ро. 186 ре Г] Stock (Red) ТТ FOF Fe FOE OOF LL 
480,000 1 0/7 Cape Electric Tramways — 

£1 ,860,014 Btock 4 Central London Stock вос COR COC Rem Fee 994699 * 
#494, Stock Я ро. 4 Preferred tock СРЕО ОСС 404 ** 
£494,993 Btock 4 ро; erred TE ТҮК К ee Fee Fee ee 26252430 

— n C % Do, 4% Deb Wc X A TOREN EP A 

* о Birmingham T Cum. "- o» 

£800,000 100 4 . 4% lst Mort. Debs. . 200 008 eee OR eee Fee ee 
£1,330,000 Stock 8 and South London Railwa way on. Ordinary...... 

87, 10 1 (Nos. 22,601 to 60,00 0) 

* 000 10 „ — (m. 001 70 ‚000) 66 % „ „„. „„ 

э Btock t. E er petual m 

8200,000 Btock [y 4 Do. 2 7 6 ТҮТТҮ ҮТҮ OSE Cee eee eee tee ОССЕ ЕЗ2 Fee cee 
£150,000 Stock 5% Do. un) Dre stepe 6 вне 3. 
£446,463 | Stock +2 Do. t per Gent. J Debantura 

bar er k ps ~ Dunia t nied Trams & Ltg. 15 — Deb. (red) ... 

* - Du 0 2 1 Ordinary. 
59,987 10 6/0 1 eee 

4100, 000 100 % „Sipe рег € Mort. Debe, (red. у. — sence 

80, 5 0 Electric Traction of Australia 6% Cum, Put. 
£15,000| Btock ү: Do. брег Cent. Debenture Stock (red.) 

18, 10 0 | Great Northern and City Railwy Pref, Ord, (4%) .. 

20,000 10 8 ial Tramways ГЕ 

10,000 10 6 | 6 Oent. Preference. 99204404 999504 totega Hee He 

4000 | Stock t Do. per Oent. Debenture . 
80,0C0 5 2/6 | Isle of Thanet Elec. Trams and Light'g 596 Pref, . 

в: 2 Stock да ро. А ep" eic Ar mnm te Soc 
10 Liverpoo way mar +. 

10,000 10 s Do. 5 pr Oent. Preference .......... ee · 
$125,000 Btock - Do. do t. Debenture . IIIA ISI IL 
pn T 2 London United Trams 5% Cum. Pref, . 

, 0 ве ot at^ s.s tn 

£655,341 | Stock +7 Do. 4% 186 Mortgage Debenture Stock — 
£169,659 | Stock 18/0 Nö ee — 
$9,500,006 | $1,000 6 — Elec, Rall. & lt. Co. b .Mrt. Bonds. 
460,000 100 Vin Str't R'Iw" y St'ri'g5 ep vs 
4140, 000 100 4 Sterling 44% Debentures (1922) ............ 
24,000 È Мет v General Traction Ordin LIII F608 COSC Oe 9909900 COO Ee 
60,000 5 6/0 ад Oent. sesse: 
£181,800 100 596 Cent. Mort. Debs. (Reg.). — 
£150,000 | Stock 5% CAU. 94 Elec, Trams, Ltd, 1st Mrb, Deb. Stk .. 

13,884 19 8/0 Traction eer eeere— 000-60 - 

10,000 10 60 6 per Cent, Oumulative асу 

4320.000 Stock tx G Cent, Debenture Stock 
250,000 1 s ne Lancas Electric Traction & Power Ora.. 

61,182 1 Do, Preference (18/0 paid 

60,000 1 Do. $ Preference (fully paid "oc ent 
$00.900 | Stoch Do. 44% Debenture Stock (99% paid) — 

540,800 | Stock 8% Waterloo and City Ordinary А —— 
ELECTRI? MANUFACTURING, &c. 

70,000 1 6d. Alliance Electrical Co. bx Cum, Pra. POP ts 
125,000 1 eee — Electrici Meter Ordinary . 8 OOF OE SUI All 
125,000 1 T * патентен Preference ТРЕБ 
100,000 5 4 British tlah Insulated Wire Ordinary ...... COCO cs v OOF wee 
100,000 6 2/0 Do. ig eret. —— 

£250,000 Rtock 4i РА Do, Fin Mort. Deb. Red. необ н инна „„ 
ре Stock a Do. (1902 Issue) oo xa. "Var i 

i ә x Westinghouse 67; eference. + 

£600,000; Stock 14,0 4 е cent. Mortgage Deb, Stock ... .. 
106,781 a - Brush донеса Engineering. eee 
150, O00 2 os Do. per Oent. Pref. Non-Oum. DII III 

£125,000 Stock Do. бра per Oent, Р ual lat Deb. Block... 

£125,000 Stoch 2 Do. ual2nd Debenture Stook ......... 

85,000 b 5/0 Oallender's Oable Oonstruction Ord - 

40,00‹ 5 3/6 Do. врег Gent. Cumulative Preference. — 
£90,000 | Stock 42 Do. per Oent. lst Mortgage Deb.(red.)... 
450, 1 0,7; ner-Kellner Alkali Oo. f fully paid). 

£250,000 | Stock #47. Do, 44% First Mort. Deb. (rod.) . 
60,000 1 114. | Ohadburn’s Telegra Deb, (ra) очеретом 
85,000 3 1/9ў | Orompton and Oo. (Nos. 54,000) «ее 

£100,000 100 6% » Do. Брег Cent. First Mortgage Deb.(red.) . 
99,261 5 » Edison & Swan United (** A" Shares) (#3 paid) 

_ 17,18% 5 5 ро. (45 paid). — 

£344 023 | Stock 49 Do. per Cent. Morigage Deb. Stoot (red.) .. 

£100,000 | Stock 5% ро, 5 per Cent. Second Debentare 555 ‚© 

50,000 5 4,6 тшнде Electricity Oorporation Ord. ...... ... 

30,000 5 8/0 Cumulative Preference 

gi xt Won 12 Do. per MN First Mort. Dob. (red. P сөз 

31,890 2 2 Do. T Cent. Cumulative 

£182,500 Stock 4% 

122,985 1 

50 000 1 1% 

25,000 10 du 

£200,000 | Stock 4% 

85,000 ó 6/0 

85,0C0 b 2/8 
448,050 Stoch 44% 

50,000 10 5/0 

6 300,000 100 4% 
tn 10 — 

' 10 1 
87,350 12 ie 

6150, 000 100 1 
60, " 10 
66, E 6% 

£185,000 | Stock 4% 


* In calculating the yield. on this security; å 


Preference ... 66е 

ро. Oent. lst Mortgage Deb. (red.) T 

Electrolytic Alkali Ordinary .. 3 
Do. 7 per Cent. Cumulative Preference. 

General Electric (1900) Ltd, 5% Cum. Pref. . ons 

Do 4% 1st Mortgage Debentures ... 


Henley's ea Ordinary 
Do. 


Do. per Cent. Mo 6 Deb. Stook(red.} .. РЕ 
India wa Gutta Percha, &0,, Works ......... 
Do, her Oent. lst Mortgage Deb. (red.) ANNI 
Mather and Platt 6 per Cent. Cum Pref. 
rarker (Thomas) Limited Ordinaryÿj , сонно 
Е? Oen "Deben Bonds, 1909 
t. turo 
Willans ы сузе 


Do, 8 per Оепі, Oum ve Pret................ 
Do, 4 per Cent. 1st Mort. Deb. . . 


е КЕККЕ 


ТТ 


eee eee oe 


_— — 


Previous 
Wrrx’s Рвтов, 
рео. 10, 
sł 44 
127 131 
д ц 
9 10 
95 100 
12 3% 
8 33 
4 b 
108 106 
20 91 
10 10} 
* * 
4 5 
101 1037 
12 l 
12 12 
128 126 
1 1 
4 5 
4 6 
106 108 
98 101 
7 7% 
4 44 
1(6 109 
23 28 
106 109 
105 1(8 
106 10) 
ш, и, 
100 103 
16 11 
128 18\ 
127 180 
123 127 
115 118 
100 102 
12 18 
143 153 
95 £8 
3k 44 
93 101 
7 83 
23 24 
13} 184 
110 112 
4 41 
95 98 
6 [4 
of 10 
99 101 
lig 12% 
114 12) 
105 107 
105 17 
112 117 
104 106 
168 117) 
2 8 
24 33 
95 98 
101 105 
84 9d 
10 11 
106 109 
93 £6 
* 
„ d 
б à 
78 5 
54 6 
103 106 
100 198 
6 6ł 
101 103 
i F 
1 14 
100 103 
93 98 
14 16 
54 6 
103 118 
3 1 
£5 со 
1 1 
23 3 
10196 106% 
! ü 
1 24 
74 78 
71 82 
6 th 
6 63 
107 110 
12 14 
24 23 
99 102 
1 
10 104 
99 102 
16) 17% 
52 53 
109 118 
20$ 214 
100 103 
113 12 
144 153 
87 40 
* AU 
64 7 
101 104 


Price 
Wednesday, 
Dec. 17. 
ы: “ 
127 132 
9 11 
9 10 
95 100 
111 133 
3 81 
d Б 
1038 10 
20 21 
10 10} 
106 08 
7 74 
94 901 
1017 1037 
121 13 
12 12 
124 127 
1g ld 
5 5 
41 Б 
105 108 
98 101 
7 7% 
4 4) 
106 109 
21 28 
106 109 
105 108 
106 19 
ш, n 
4 
100 108 
15 76 
118 131 
127 13) 
173 127 
115 118 
100 102 
12 13 
144 16 
95 93 
8j 4) 
99 102 
74 84 
23 144 
18 14 
11› 112 
4 44 
95 93 
6 (a 
* 10g 
94 1.1 
11 12 
liġ 12 
105 107 
10; 107 
112 117 
104 106 
108 110 
2 3 
2k 81 
93 £8 
101 105 
84 94 
10 11 
106 109 
93 96 
ў 
X 
4 L| 
78 8 
5è 6 
103 106 
100 108 
6 61 
T 10 it 
1 
1 là 
100 163 
93 93 
14 15 
54 6 
109 113 
i 1 
95 102 
1 | 
of 3 
101% 1:067 
i 8 
lè 28 
74 78 
17 82 | 
€i € | 
6 6$ 
107 110 
1} 2j 
22 2 
99 102 | 
à 1 
i 14 
10 104 
93 102 
105 174 
E: 53 
109 113 
204 214 
10J 103 
1 12 
144 154 
87 40 | 
102 105 | 
8 8} 
6 7 
101 104 | 


allowance has has haan made for accrued Interess, 


n TE = 


ENDING DEC, 17. 


RATS PER 
CENT. DIVIDEND DUR 
YIELDED, 
£ s. d, Highest 
4 81! April and October 43 
4 12 0 | ole 
214 6 - 9 
5 0 0 et ... 
410 2 - - 
416 4 - NE 
— e 8 
5 бо 2 d 
4 50 г М 
ET : February and August eee 
Er 9 February and August - 
5 2 7 | May and November ә 
A МЫ _ - 1023 
6 15 10 oe 18 
416 0 | February and August 12} 
819 0 2 1253 
5 9 1 620 өөө 
514 3 өө " 
413 8 250 ons 
» 0 2 s is 
400 ә 7% 
4 3 3 = . 
6 6 4 one 24 
813 6 |Juneand December..| 108 
814 1 ER * 
3 14 1 en ove 
872 RN $ 
415 8 is ose 
8 17 10 н " 
8 8 7 | February and August 76} 
ee I1] eee 
816 6 — 
8 16 11 T xm 119] 
319 1 ede - 
B 71» | May and November ... 
418 0 S 11} 
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NOTES. 
— 


Мв. Maroon: has succeeded in sending messages across the 
Atlantic, and his success, for which he has our most cordial 
congratulations, will mark an era in wireless telegraphy. The 
usual congratulatory and loyal messages have been exchanged, 
and a '' wireless " telegram to The Times and a cablegram to 
the Central News have placed the general public in possession 
of the fact that the Atlantic has been bridged by artificial ether- 
wave impulses—or, at all events, with an equivalent statement 
in everyday language. Inquiry at The Times office also elicits 
the fact that the telegram sent from the Poldhu station to our 
contemporary, with the information that it had come from 
Nova Scotia as a wireless telegraphic message from their corre- 
spondent there, agreed in every particular with a message of 
confirmation cabled by him. 


— 

Тнк publio being now led to expeot an Atlantio wireless 
telegraph service in the near future, further developments will 
be watched with interest, and the new era which is opened 
will perforce be one of active experiment. Before any public 
service is inaugurated, aceuracy combined with a definite speed 
will be an essential; secrecy it will be useless to hope for at 
present. While these trials are being carried out, it will be 
necessary to see if there is any way in which the disturbing 
effects of the message on other wireless telegraphic signals 
can be overcome. Will а continuous series of very powerful 
ether waves from Poldhu and Glace Bay drown all o:her 
signals which are transmitted for other purposes around 
our coasts? Will the numerous war vessels which our 


Admiralty has equipped with wireless telegraph apparatus be 
unable to signal to one another when within a few hundred 
miles of the west coast of England or the cosst of Nova 
Scotia? Will the wireless telegraph installation on the 


| Atlantic liners and cross-Channel steamers be incapacitated, 


and communication by Hertzian waves between lightships 
and the shore also be rendered impossible? Will even our 
London County Council be unable to use its wireless tele- 
graph fire alarm at Streatham! By the means of gunpowder 
we сап project а body through the air with ten times the 
speed of an express train, and doubtless this system would 
have been applied to an accelerated system of parcel post were 
it not for the general disturbance which such a service wou'd 


create. 


In the article in another column, describing the experiments 
which Mr. LEONARD AnpREws showed at Hastings last week, 
the new system of duplicated feeders will probably attract 
most attention. It із now some years since Mr. ANDREWS 
first pointed out how this duplication might be effected in 
such a way that the failure of one of the two feeders would 
not affect the continuity of the supply, but he has now 
succeeded in simplifying the device for this purpose to a 
remarkable degree. Та its simplest form it consists of a 
choking coil bridging the inner conductors of the two 
concentric feeders at the sub-station, tha middle point of 
this choking coil being connected to the transformers, 
and the two feeders being protected by fuses in the 
ordinary way at the works. So long as the two fe.ders 
are intact, the current divides itself equally between the 
two of them, flowing through the two halves of the 
choking coil in opposite directions, and the inductive 
effect of the coil is therefore neutralised. As soon as 
& fault develops in one feeder, however, its fuse at the 
works blows, and current flows back along the feeder from 
the sub-station to the fault. This reversal of the direction of 
the current—or, rather, the power supply—through one side 
of the choking coil immediately increases the inductive effect 
of the latter, and the current flowing back through the feeder 
cannot become dangerously large; and the inductance is 
chosen of such dimensions that the increased current through 
the sound feeder is not sufficient to blow itsfuse. Supply is 
maintained, but attention is called to the fault by a drop 
of pressure, occasioned by the overload on the healthy 
feeder and the inductance of its side of the choking coil, 
which will also have risen to an appreciable value. An 


376 


alternative made use of at the Hastings station has been the 
addition of a ‘discriminating transformer," which actually 
cuts off the faulty feeder, effecting a similar object to that 
of the return-current cut-outs which Mr. Anprews’ formerly 
used for this purpose. 


9 


А зімриЕ means such as this for duplicating feeders 
and ensuring continuity of supply in spite of feeder faults 
should be of considerable value in many cases where the 
extra expense can be afforded. Those who connect up the 
feeders through solid links and avoid fuses and cut-outs 
on their systems almost court disaster. Fuses and cut-outs 
may be troublesome at times, but if employed with discretion 
they should accomplish their object. Certainly Mr. AnpREws’ 
©“ discriminating devices should frequently help those elec- 
trical engineers who are bound to place continuity of supply 
before every other consideration. 


EES 


In another column of this issue will be found a report of 


the proceedings before a Committee of the Privy Council with 


reference to the dissolution of the Victoria University, and the 
creation of other new universities. 16 із said that the existing 


University covers such an immense area that proper control із 


not only difficult but almost impossible, and in addition it does 
not attract the number of students, nor is there the enthusiasm 
exhibited locally, as would be the case if each town or college 
possessed а university of its ожо. On the other hand, it is 
argued that, if the petitions are granted, the various small 
universities will compete for students, and, as a result, the 
standard of education and degrees will be lowered. Some 
great authorities on the subject have stated that in 
their opinion such a step wovold be disastrous, and this 
opinion is based on good grounds. If all the colleges and 
towns of Englund were to make the same demand, the whole 


system of higher education would soon be in a complete sta'e | made on Thursday, December 18th, by Mr. W. H. Maw 


There would be an enormous number of codes ard. 


of chaos. 
standards of learning with no council or governing body at 
the head of affairs. 
standard of the numerous degrees granted by them, and 
eventually the status of the graduates would depreciate con- 
siderably. On the other hand, if a few of our large cities are 
granted universities, there will be the “local stimulus" to 
excel, which was constantly alluded to during the inquiry, and 
anything tending to increase the leaning towards a more 
advanced education in this country is to be welcomed. 


Тне result of the appeal in the dry battery patent case has 
been а reversal of the judgment given in the Court of first 
instance. As will be seen in our legal columns, the three 
judges of the Appeal Court were unanimous in their decision, and 
Patent No. 1,110 of 1890 has carried the day. If this patent, 
whose specification we publish in full this week, is upheld 
as а master patent, the result might be far-reaching; but 
doubtless the case will be carried to the House of Lords, and 
by the time this stage has been passed the term of the patent 

will possibly have expired, for January 21, 1904, is the last day 
of its normal existence. We recommend all large users of 
«гу cells to look into the matter carefully, however, for in the 
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This could only result in lowering the. 


to wireless telegraphy. 


event of the plaintiff company obtaining the power to con- 
fiscate infringements, considerable hardships might ensue. 

Bricuton Corporation, as has already been mentioned in 
our columns, is seeking power to supply electrical energy out- 
gide its own district—to the neighbouring little towns of 
Southwick, New Shoreham and Portslade. It may natarally 
be expected that the cost of supplying consumers at a consider- 
able distance from the centre of the load will be greater 
than in the denser districts in Brighton itself, and it therefore 
appears reasonable that the Brighton Corporation should make 
a higher charge in these small towns than in Brighton. The 
Urban District Councils in question, however, are joining 
forces to oppose the Brighton Corporation’s Bill with a 
view to obtaining the insertion of а clause making the 
tariff in their districts the same as at Brighton. This is 
unreasonable. In addition to the causes which we have men- 
tioned as tending towards an increased cost of generation and 
distribution as compared with Brighton itself, it should not 
be forgotten that if these small places furnished their own 
electricity supply the cost would be still greater. 


—— MGG 


Wireless Telegraphy on Mail Steamers.—According to the 
Daily Mail, wireless telegraph apparatus has now been 
installed on board all the Dover-Ostend mail steamers. 

Marylebone Arbitration.— The proceedings in this arbitra- 
tion, preparatory to the issue of the award, were concluded at 
Tuesday's sitting. There have been in all 82 days’ sittings of 
the tribunal. 

The Patent Office.— An open competition for 12 assistant 
examinerships in the Patent Office will be held in February, 
1908. Forms of application for admission will be obtainable 
in a few days, and requests, by letter, shonld be addressed to 
the Secretary, Civil Service Commission, Burlington-gardens, 
W. The examination will commence on February 17th. 

Crystal Palace School of Practical Engineering.—The annual 
distribution of certificates to the students at this School was 


President of the Institution of Mechanical Engineers. The 
work accomplisbed by the students in the electrical section 
was repo:ted upon by Mr. A. H. Allen as highly satisfactory, 


and, as a matter of fact, the same commentary applied to all 


thesections. The school has now been in existence 80 yeara. 

Wireless Telegraphy in France.—We reported a fortnight 
ago that the French Telegraph Department had published a 
notification to the effect thst its telegraph monopoly extended 
It appears that notwithstanding this 
announcement, a French wireless telegraph company, of which 
Mr. Victor Popp is at the head, continued the erection of a 
wireless telegraphic station at Cape la Hogue, near Cherbourg. 
The police authorities have now “ seized the wireless station 
and its apparatus. The station had been erected for the 
purpose of making experiments between Cape la Hogae and 
Cape Griz Nez, and communicating with vessels in the English 
Channel. | 

Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus.............. June 21, 1899 .. 

Dominica—Martinique ......... May 9, 1902 — 
St. Lucia Martinique ......... May 9, 1908 . — 
Guadeloupe Martinique May 9, 1902 — 

- Santa Cruz—Teneriffe ... ... July 7, 1902 Nov. 21, 1902 

Puerto Plata—Martinique...... July 10,1902 .. — 
Anjer— Kalianda ................-. Aug. 2,1902 . — 
Guantanamo—MoleSt.Nicholas Aug. 5,1902 .. — 
Cayenne—Pinheiros ............ Aug. 15, 1902 — 
St. Lucia—St. Vincent ~- Sept. 19, 1902 — 
Reissi- Issa (Yemen)—Camaran Осі. 22, 1902 — 
Cadiz—Temneriffe .................. Nov. 3, 1902 — 
Falmouth— Bilbao Dec. 18, 1902 — 
Trinidad Demerara ......... .. Dec. 23, 1902 — 
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West Bromwich Tramways.—On the 19th inst. a new 
section of the West Bromwich tramways, between Carter's 
Green and the borough boundary on the Handsworth side, 
was opened. Other sections, upon which the work of equip- 
ment is proceeding with all speed, are expected to be opened 
shortly. The total cost is estimated at £140,000. When 
complete, the system will consist of about 10 miles of single 
track and 5 miles of double, the gauge being 8ft. Gin. The 
maximum gradient is 1 in 16, and tbe sharpest curve has a 
radius of 45ft. The trolley system has been adopted, with 
the overhead conductor suspended by span wires and side and 
centre poles. The feeders are lead-covered, laid on the solid 
system, under the footpath. The line voltage is 500 and the 
rails form the return. | 


. Society of Arts.— The Council of the Society of Arts have, 
on the recommendation of the judges, Sir W. H. Preece, 
Е.К.8., K.C.B., Mr. Robert Kaye Gray and Mr. Alexander 
Siemens, awarded the Fothergill Prize of £50 and а silver 
medal for an essay on Existing Laws, Bye-Laws and Regu- 
lations relating to Protection from Fire, with Criticiams and 
Buggestions" to Mr. T. Brice Phillips, sanitary inspector to 
the Uckfield Rural District Council. The successfal essay 
bore the motto “ Fiat Lux.” Two other essays by Mr. George 
Н. Paul and Mr. W. Oraig Henderson were each awarded a 
prize of £10 and а bronze medal, and one by Capt. A. W. C. 
Sheen was honourably mentioned. 12 essays were received 
in all, the whole of which were of а meritorious character. 
It is proposed that the prize essay shall be read at one of the 
ordinary meetings of the society. 

Tramway Accident in South London.—On Saturday last, at 
about 8 p.m., a regrettable accident occurred on the London 
County Council's tramways near St. George's-circus, in the 
Blackfriars-road, at a spot where the lines are being re-laid for 
electric traction. А tram making for Blackfriars Bridge left 
the rails and fell into a ditch which had been excavated by the 
contractors for the conversion of the lines to electric traction. 
Fortunately the majority of the outside passengers clung to 
the rails, and so avoided serious injury, although the majority 
had to be treated at St. Thomas’ and Guy's Hospital. It was 
found necessary to detain only one of the passengers until 
the next day. Mr. J. W. Benn, the chairman of the Tramway 
committee of the London County Council, writing to The 
Times, attributes the accident to the fact that a piece of metal 
became wedged in the groove of the rail and escaped the atten- 
tion of those set to watch. He adds that precautions have now 
been taken which will render another such accident impossible. 

Royal Institution Juvenile Lectures.—The following is a 
brief synopsis of the six lectures which Prof. Н. S. Hele-Shaw, 
F.R.S., will deliver at the Royal Institution on ** Locomotion : 
on the Earth, through the Water, in the Air." 

Lecture I. deals with the invention of the wheel. 

Lecture II. is on the road motor, explaining the use of petrol, steam and 
electricity. The latter section embraces the following heads :—The use of 
electricity on motor cars—Necesaity for storage batteries - Difficulties with 
storage batteries, and how they are gradually being overcome — The special 
conditions under which electric motors at present are suitable—How the 
motor car is started, steered, stopped and reversed—Enormous develop- 
ment of the motor car during the last two or three years Its use for 
military purpoees— Travelling at high speeds on the road— The great road 
races of France — Paris to Bordeaux, beating the fastest express train in a 
journey of 400 miles—Paris to Berlin—Round the world on a motor car— 
Objections to such high speed, and а glance into the future. 

tures III. and IV. are on The Motor on the Rail.“ The first of these 
is devoted to steam, and the second to electricity. The latter deals with 
the subject as follows: —The two kinds ot electrical loco motive - The loco- 
motive carrying its own accumulators most suitable for roads but least 
suitable for raile— Universal method of transmission of power from а 
distance— How electrical power is generated ; the dynamo— How electrical 
power is converted into work; the motor Transmission of the electric cur- 
rent overhead, on the surface, and underground 25 years ago no electrical 
railway existed— First success by Siemens in Berlin —First succesful elec- 
tric railway in this country at Portrush —The electrical overhead railway at 
Liverpool— The electric railways of London — The difficulties and advantage 
of the transmiesion of electricity—The great development of the electric 
tramway, and the reasons —High-speed travelling on electric railways 
Behr's lightning railway— The mono-rail at the Brussels Exhibition — 
90 miles an hour upon a mono-rail—The Lightning Railway between 
Liverpool and Manchester—35 miles in 20 minutee—The construction of 
lightning railways Special precautions for the prevention of accidents. 

Lecture V. is on the self-propelled ship. 

Lecture VL is on the flying machine. 

The dates of the lectures are December 27th and 80th and 
January 1st, 8rd, 6th and 8th, at 3 p.m. 


The Governing of Alternators.—At the November meeting 
of the Société Internationale des Electriciens M. de Marchena 
read an interesting Paper on the governing of engines coupled 
to alternators running in parallel. The parallel running of 
alternators is greatly influenced by the action of the governor, 
& fact which, M. de Marchena says, has been generally over- 
looked by other French writers on the subject, who have, in 
his opinion, attached too much importance to the question of 
irregularity during one revolution of the flywheel. According 
to M, de Marchena the frequency of pulsation of the power of 
the engine is too high compared with the frequency of the 
oscillations proper to the alternator itself to permit angles of 
displacement between alternators to attain a dangerous value.. 
On the other hand, the irregularities of power arising from 
instability of the governor are liable to produce very consider-. 
able displacements, resulting in running out of phase ог 
breaking down of alternators. The author also examines the 
laws which govern centrifugal governors, and particularly the 
relations which exist between the positions of equilibrium of 
the governor sleeve and the variations of speed produced by 
variations of the force acting on the governor. Не investi- 
gates the oscillations of the system composed of the governor 
and fly wheel, and gives a formula for the weight of fly wheel 
to be used for a given work of a governor. Examining after- 
wards the working conditions of the governor when the 
alternator is connected to the network, he shows that Ше 
oscillations and greatly variable frequencies produced by 
irregularities of the motive power or by quick fluctuations 
of load give rise to oscillations of the governor, the ampli- 
tude of which depend upon the natural oscillations of the 
governor as well as upon its damping. He examines in each 
case the conditions of resonance which m&y be obtained and 
the consequences. In order to obviate these inconveniences, 
it has hitherto been the practice to employ a relatively streng 
damping; but, while approving Mr. Emmet’s arrangement of 
dash-pot, which he thinks can sometimes give good results, 
М. de Marchena considers that а more rational solution of 
the difficulty is to suppress the cause of these oscillations 
entirely by making the governor independent of the influence 
of the oscillations of the alternator. Не therefore proposes 
to drive the governor, not by the engine itself, but by an 
induction motor connected to the network. This motor, not 
being dependent on individual oscillations of the machine, will 
not change its speed, and will only act on the governor when 
the frequency of the network is modified. The writer mentions 
a test made with this system in a large water-power generating 
station in the Nice district, including turbines of 1,000 в.р. 
each, in which special arrangements were employed for 
avoiding troubles liable to result from accidental stopping of 
the motor. The first series of tests gave incomplete results 
on account of the excessive slip of the induction motor, whieh 
was too small. A new series of tests were made, however, with 
a more powerful motor, and the results are stated to have been 
entirely satisfactory, the oscillations which were experienced 
at fint having entirely disappeared. It is anticipated that 
this system is likely to be efficient in general use, and the 
author expects it to be used shortly for facilitating parallel 
running of stations separated by long distances. 
| — ————————————————— ám 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


SATORDAY. December 27th. 
RovAL INSTITUTION. 
J p.m. Juvenile Lecture 1.: “Оп Locomotion: On the Earth; 
through the Water ; in the Air," by Prof. H. S. Hele-Shaw, F.R.S. 
TUESDAY, December 30th. 
ROYAL INSTITUTION. 
3 p.m. Juvenile Lecture IL: “Оп Locomotion: On the Earth; 
through the Water ; in the Air," by Prof. Н. S. Hele-Shaw, F.R.S. 
THURSDAY, January 1st. | 
ROYAL INSTITUTION. 
3pm. Juvenile Lecture III.: “Oa Locomotion: On the Earth; 
through the Water ; in the Air," by Prof. Н. S. Hele-Shaw, F.R.S. 
8:80 p.m. Ordinary General Meeting. Paper to be read: “X-ray 
Work in Private Practioe," by Dr. G. M. Lowe. 
SATURDAY, January 3га. 
ROYAL INSTITUTION. 
8 p.m. Juvenile Lecture IV.: “On Locomotion: On the Earth ; 
through the Water ; in the Air," by Prof. H. S. Hele-Shaw, F.R.S. 


D 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme p'Arsz.] 


Photo-electricity.—T. Wulf has devised a new lamp for 
photo-electric work which gives a powerful light containing a 
t quantity of ultra-violet rays. It consists of carbon 
phide in a Mariotte bottle, which enters the wick 
of an ordinary petroleum burner and is mixed with oxygen 
introduced into the centre of the flame. He studied the 
relations between chemical and photo-electric effects, and 
found that platinum electrodes with occluded hydrogen are 
highly photo-electric, whereas in oxygen, chlorine and ozone 
they become very insensitive. The effect of the medium sur- 
rounding the electrode is greater the greater the chemical 
difference of potential between the two. This matter is 
closely connected with the question as to whether the dissi- 
pation of electricity by light is connected with a chemical 
process. Lenard did not discover any appreciable decrease of 
the effect, even in the highest vacua, and this makes it 
probable that, if the gas plays any part at all, quite minute 
quantities suffice to produce the phenomenon. This is also 
shown by the following simple consideration :—Supposing that 
with every electron one atom is moved, the transfer of a 
gramme-atom requires 96,450 coulombs, and of one milli- 
gramme-atom roughly 100 coulombs. The current strength 
proceeding from a photo-electric electrode is 1079 amperes at 
the most, but more usually 10-? amperes. Such a current 
would, therefore, require between three and 8,000 years to 
liberate one milligramme-atom. 

(T. WULF, Ann. der Physik, No. 12, 1902.] 


Reflection of Electric Waves.—When electric waves are sent 
along two straight parallel wires, and a series of stationary 
waves is formed by reflection from the unconnected ends of 
the wires, it is found that the distance from the ends to the 
first node of electric force is less than a quarter wave-length 
as determined elsewhere along the wires, though one would 
expect to find a loop of electric force and a node of current at 
the ends. This discrepancy always appears, whether the 
measurements are made by means of a resonator or by the 
sliding-bridge method of Lecher. Н. A. Bumstead shows 
that even with perfectly conducting wires, and without any 
modification of Maxwell’s theory, or any assumption of the 
escape of charge into the air, a displacement of the current 
node beyond the end of the wires is to be expected theoretically, 
and that its magnitude should be of the same order as that 
which is found experimentally. With the resisting wires we 
have no longer strictly plane waves, as the electric force is 
no longer normal to the wires ; moreover, the dissipation of 
energy does not take place throughout the plane, but in the 
wires alone, and unless the distance between the wires is 
small in comparison with the wave-length discrepancies must 
be expected. These can only be obviated by letting the wires 
end in a conducting plane normal to them. If they are 
bridged by a wire the reflection will be imperfect, even if all 
the wires are perfect conductors. 

[Н. A. BuusTEAD, Am. Journ. of Science, November, 1902. ] 


Radioscopy.— E. Grunmach reports upon the progress made 

in the diagnosis of diseases of internal organs by means of 
Róntgen rays. Contrary to the prevailiog usage, be recom- 
mends the use of large induction coils giving sparks 50cm. 
or 60cm. long, as these alone furnish reliable results. He even 
goes further, and employs a coil of 100cm. spark worked from 
the Berlin electric light mains. Many applications of radio- 
scopic methods have been made to the heart, and the author 
shows how the best radiograms may be obtained, and men- 
tions that the subject should breathe naturally while they are 
taken. Incipient pulmonary consumption is indicated by the 
lung expanding less under the diseased clavicle than under 
the healthy one during inspiration, but as this is shown also 
in dry pleuritis and other affections, it is also necessary to 
observe the action of the diaphragm. It descends less during 
deep inspiration on the diseased side than on the healthy side. 
G aseous and liquid gatherings, tumours and fibrous aggrega- 
ti ons are easily discovered with the eye method. In опе case 
described, the lung was seen to be pressed against the heart, 


and the liquid gathering was seen to break into waves with 
the movement of the patient. In another case an abscess in 
the brain was discovered owing to the calcareous infiltrations 
it contained. 

[E. Grunmacn, Arch, d Electr. Médicale, November, 1902.] 


Bipolar Electrodes.—A. Brochet and С. L. Barillet have 
continued their researches on bipolar electrodes, using this 
time a soluble anode. The copper anode and the cathode have 
the same surface as the section of the electrolytic cell in which 
they are immersed. It might be expected that the amount of 
copper deposited upon the intercathode should bear to the 
amount of copper deposited upon the cathode itself the same 
proportion as their respective surfaces. But, as a matter of 
fact, the amount is much more feeble. In such a system, 
since the weight of copper deposited upon the intercathode is 
practically the same as that dissolved away from the inter- 
anode, the bipolar electrode does not change in weight, and it 
is, therefore, not possible to find out what has happened by 
direct weighing. The author, however, obtained better results 
by mounting the two middle electrodes side by side апа join- 
ing them with rubber rings. The best arrangement of bipolar 
electrodes is that in which they fill up nearly the whole cross . 
section of the cell, since there is no action upon them for 
about lcm. inwards from the margin all round. Generally 
speaking, it is profitable to employ pieces of metal not con- 
nected with the electrodes, and these may be either soluble or 
insoluble. 

[Ввоснет and BaARILLET, Comptes Rendus, December 8, 1902.] 


Magnetisation of Liquids.—G. Piaggesi has endeavoured to 
decide the question as to whether the magnetic susceptibility 
of liquids changes with the temperature, and has incidentally 
arrived at some interesting conclusions. The diamagnetism 
of water decreases as the temperature rises in a linear manner. 
The value of the magnetic susceptibility was found to be 
-0:77 x 10— at 23:8deg. and — 0:68 x 10— at 85:4deg., and 
generally can be expressed by the equation 

k= — 0:804 (1 —0:00175t) x 10—. 
Hence there is here a distinct influence of the temperature, 
though only а small one. The magnetic susceptibility of a solu- 
tion decreases as the temperature rises. The temperature 
coefficients are nearly the same for all solutions studied, 
including nickel chloride, cobalt chloride, manganese or iron 
chloride, sulphate and nitrate, and are of the same order as 
the coefficient of expansion of a gas. The product of the 
magnetic susceptibility into the absolute temperature is a 
constant whose value depends solely upon the nature and the 
concentration of the solution, in accordance with the law 
discovered by Curie for oxygen and for an aqueous solution 
of ferrous sulphate. The product diminishes as the solution 
becomes more concentrated. | 
[G. РтАаосквт, Nuovo Cimento, October, 19024 


Rayleigh’s Phase-Meter.—Lord Rayleigh has described an 
instrument for measuring the angle of lag of an alternating 
current behind the E.M.F. impressed at the terminals of the 
circuit (see The Electrician, June, 1897). With proper cali- 
bration the readings gave also the current, E.M.F., and thus, 
generally, such quantities as apparent watts, true watts, 
power-factor, induction, I?R loss and hysteresis. Е. 8. 
Johonnott describes an instrument constructed after Lord 
Rayleigh’s pattern and suitable for the use of students. The 
instrument consists of a current coil and an E.M.F. coil, with 
a piece of soft iron wire lcm. long suspended by means of a 
phosphor-bronze torsion wire at an angle of 45deg. to the 
common axis of the two coils. The soft iron wire represents 
the needle, and its deflection, which is proportional to the 
mean square value of the current, is read by means of a mirror 
attached to it. The author describes two arrangements. One 
is that of “ parallel coils,” in which two strands of wire are 
wound simultaneously on the same form, one constituting the 
magnetising and the other the exploring coil. In the arrange- 
ment of '' distributed coils,” 10 small coils are distributed 
on each half of the split iron anchor-ring. The latter arrange- 
ment gives the best re-ults. 

[E. S. Jononnorr, Phys. Review, November, 1902.} 
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SOME EXPERIMENTS AT THE 


A most interesting and instructive visit of inspection wae | 


paid to these works on December 18th by a large number of 
municipal and other engineers. The choice of the date was a 
wise one, as many provincial engineers had journeyed to 
London in order to be present at the Institution dinner, and 
several of these availed themselves of the opportunity of 
running down to Hastings on the following day. 

On arrival at Warriorsquare station the party was imme- 
diately conveyed, by means of motor cars and brakes, to the 
Shepherd-street sub-station, where a demonstration was given 
of the effect of short-circuiting a high-tension feeder by driving 
a nail into it midway between the generating station and the 
sub-station, which are about 1j miles apart. The feeder in 
question was duplicated and worked in conjunction with a 
* discriminating” transformer and choking coil designed by 
Mr. L. Andrews, the borough electrical engineer. The arrange- 
ment of this may be easily understood by referring to the dia- 
gram of sub-station connections below (Fig. 2). The secondaries 
of an auxiliary transformer, D, are short-circuited by copper 
fase wires which support the weighted levers that tend, when 
released, to disconnect the respective feeders from the choking 
coil B. The high-tension primary of this transformer is 


Fic. 1.—Drivine a NAIL into THE 2,000 Уот FEEDER. 


connected between the duplicate feeders. It is obvious that 
under normal conditions there will be no difference of pressure 
across the terminals of either secondary winding, but should 
a feeder fail, current will flow from the healthy feeder to the 
faulty feeder through the primary winding of this transformer, 
and the construction of the transformer is such that a heavy 
current will be induced only in the secondary supporting the 
weight of the switch controlling the faulty feeder. 

For the purpose of the experiment an artificial tub and 
lamp-load equivalent to the full load of the sub-station was 
provided. This load was connected across the 400-volt 
secondary bus bars, which were also in circuit with the 
working distributing network. A voltmeter denoted the 
pressure across а 20 to 1 transformer fed from the high- 
tension ’bus bars to show the extent and duration of the drop 
of pressure caused by the short. Owing to the very limited 
aize of the sub-station, very few visitors were enabled to observe 
the action of the discriminating cutout, so the majority had 
to be content to merely witness the blink of the lamps 
and deflection of voltmeter when the nail was driven in. 
Arrangements had been made, however, to repeat the experi- 
ment at the works, where everyone was able to see clearly the 
entire operation. The object of the demonstration at the sub- 
station was to show that the apparatus was as reliable under 
working conditions as under the experimental stage at which 
it was repeated in the generating station. 


HASTINGS ELECTRICITY WORKS. 


Immediately the short occurred, a slight momentary dimi- 
nution in the brilliancy of the lamps took place, but the cut- 
out acted almost instantaneously, and they were at once 
restored to their normal condition. The nail was not, as some 
had thought, driven into the feeder itself, but what amounted 
to the same thing, it was driven into a piece of cable which 
connected the two ends of the feeder in a sub-station about 
1 mile distant, so that, although disappointment was expressed 
at not seeing several yards of road pulled up, there could be 
no doubt that the experiment was perfectly genuine. 
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Aand Al, High- tension feeders supplying H and Hl, Low-tension discriminating 


sub-station. cutouts. 
B, Discriminating choking coil. I and II, Low-tension bus bars. 
C' and Су, Switches for disconnecting Jand J}, Main ammeters. 
either feeder. K, Main three-way wattmeter, 
D, Discriminating transformer for operat- L, Double pole main switch, for dis- 


ing switches C and Ci. secondaries of trans- 


connect 

formers from distributing bus bars. 
M, М; and Ma. Distributing bus bars. 
N and Ni, Fuses on distributors _ | 
Fic. 2.—DriAGRAM OF SUB-STATION CONNECTIONS. 


The transformers in the sub-stations are protected on the 
primary side by high-tension fuses, but the use of fuses on the 
secondary side has been discarded, as it has been repeatedly 
found that when one of а bank of three or four transformers 
breaks down at the time of full load the healthy transformers 
have to take on the load of the faulty transformer and provide 
the necessary current to blow its fuse, and as a consequence ` 
they frequently blow their own fuses first and all are cut out of 
action. The low-tension cut-outs used in the Shepherd.street 
and other Hastings sub-stations are constructed to carry an 
unlimited amount of current in а forward direction, but to 
operate with a comparatively small reverse current. To illus- 
trate the action of these return-current cutouts one of the 
transformers was short-circuited and isolated on the primary 
side by the blowing of its fuse, and on the secondary side by 
its discriminating cut-out. Should any cut-out open in actual 
practice, the pilot wire between the sub-station and the works 
is open-circuited, and notice is, therefore, instantly given of 
the fault. | 

After this experiment had been performed visitors were con- 
duoted to the Hospital sub-station, where they were able to 
see the nail in the feeder by which the short-circuit to the 
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ieeder was caused. A move was then made to the Albany 
Hotel, where an excellent luncheon was served, and various 
speeches were made. The Mayor referred with regret to the 
fact that they were losing Mr. Andrews, their electrical engi- 
neer, but he said they were consoled to some extent by being 
‘able to retain him as consulting engineer. After the usual 
loyal toasts, Mr. Andrews’ health was drunk, and in replying 
he said how gratified he was to think that his services ha 
been considered of value. Other speakers included Mr. J. 8. 
Raworth and Mr. Couneillor F. Б. Bones, chairman of the 
Pablic Lighting committee. After luncheon the party 
adjourned to the generating station to witness additional 
experiments, particulars of which are given below. 

On arrival one of the Belliss-Brush generators was supplying 
the town lights, and it was seen that the green lamp of a 
small series transformer, inserted in circuit with this gene- 
rator. was lighted, thus indicating that the generator was 
supplying current. The Parsons turbo-alternator was switched 
into parallel with the Belliss-Brush generator referred to 
above, and for this purpose an Everett and Edgcumbe rotary 


Ета. 5.—INTERIOR OF SuB-STATION. (Low TENsIoN SIDE). 


tynohroniser was used. This synchroniser consists of a very. 
ingenious adaptation of а two-phase motor. The rotor is con- 
nected to one machine and thestator to the other. Obviously, 
when the incoming machine is in synchronism with the others, 
the two fields will rotate at the same speed and the rotor will 
remain at rest. Should, however, the speed of the rotor field 
be slower than that of the stator, it will be pushed forward 
and the rotor will revolve in a particular direction. If, on 
the other hand, the field due to the stator be slower than that 
due to the rotor, then the latter will rotate in the reverse 
direction. Attached to the rotor spindle is a pointer which 
indicates to the attendant the direction of rotation, and con- 
sequently whether the incoming machine is fast or slow; 
when the pointer remains stationary and in a vertical position 
the machines are not only in synchronism but also in phase. 
The dial or face of the instrument also contains two apertures, 
one covered with green and the other with red glass. Behind 
each piece of glass is an electric lamp, and as the incoming 
machine picks up the load one lamp glows while the other dies 


out. This is accomplished by having a loose sleeve, coupled 
to levers, arranged on the rotor spindle. As the rotor gets up 
speed, this sleeve is carried round by friction, and closes the 
circuit of one of the lamps, by coming in contact with a stop ; 
if the rotor is revolving in the opposite direction it catches 
another stop and closes the circuit of the other lamp. The 
synchroniser is also provided with an ordinary synchronising 
lamp. Immediately after the generators were switehed into 
parallel the load was transferred from the Belliss-Brush set 
to the Parsons set, and steam entirely shut off from the former. 
As the load on the Belliss-Brush set fell to zero the green lamp 
died out and the red lamp glowed alone, thus indicating to 
the attendant which generator was doing no work. 

The load was then again thrown on to the Belliss-Brush 
set and the field-winding of this generator short-circuited. The 
effect of this was not instantly apparent, the permanent mag- 
netism of the fields being sufficient to prevent the generator 
dropping out of step for some seconds. As this died down 
the current in the main circuit steadily increased, and as the 
current indicated by the ordinary ammeters of both generators 
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Fic. 4.—IĪNTEBIOR or Sus-Station. (HiaH Tension SIDE). 


steadily increased there was nothing beyond the coloured 
lamps, connected to the discriminating transformer, to show 
the attendant which generator was failing. The glowing of 
the red lamp, however, clearly indicated this, added to which 
the generator was automatically cut out of circuit when the 
motoring current reached a predetermined limit. 

In order to demonstrate more clearly the arrangement for 
the protection of duplicate feeders, all the necessary apparatus 
had been fixed up in the generating station in a position 
where all visitors were able to see clearly everything that took 
place, and a bank of lamps was connected across the secondary 
of a 20 to 1 transformer, the primary of which was fed by 
duplicate feeders supported on poles; thse feeders were con- 
nected in parallel through fuses to one terminal of a generator. 
The earth return wire from the transformer was connected to 
an intermediate point on each of the line wires, and by this 
means either wire could be short-circuited to earth. At the 
transformer end of the line each of the conductors that were 
2,000 volts above earth potential. terminated, in) a ) copper 
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'bus bar, and these bus bars could be connected in parallel 
through the pair of fuses to one terminal of the transformer, 
or by closing the two transformer switches through the respec- 
tive halves of a choking coil termed by Mr. Andrews the 
diseriminating choking coil (see diagram of sub-station con- 
nections), the centre of which was also connected to the 
transformer. 

It was then shown that the duplicate feeders could not be 
satisfactorily protected by fuses alone. The discriminating 
choking coil was left open-circuited, and the feeders were 
paralleled through fuses at both ends of the line. It is evident 
that if both lines were protected by fuses of equal sectional 
area one of the fuses on the healthy line must have blown 
before the fuse on the distributing end of the short-circuited 
line, as these fuses have to carry any load on at the time, in 
addition to the current necessary to blow the fuse of the 
disabled feeder. Consequently, a short-cirouit on either of the 
duplicate lines was bound to interrupt the supply, and this is 
exactly what happened. 

The fuses at the distributing end of the line were then 
removed and the switches connecting the lines through the 
‘discriminating choking coil” were closed. These switches are, 


short-cireuited. The discriminating choking coil so effectually 

prevented a short on one of the feeders causing an excessive 

is of current in the other, that even this light fuse was not 
own. 

Although it is desirable that the faulty feeder should be 
disconnected from the system at both ends of the line as 
speedily as possible—and it was shown that this could be 
reliably effected automatically in a very simple manner—-this 
automatic disconnecting is not essential, particularly if the 
distributing centre is in charge of an attendant. Naturally a 
considerable drop of pressure occurs in the supply so long as 
the shorted line is connected to the system, but by the use of 
а discriminating choking coil the supply will not be inter- 
rupted, nor will the healthy main be damaged. To illustrate 
this, the supply to the discriminating transformer was switched 
off before the feeder was short-cirouited. On re-connecting 
this transformer a minute or so after short-circuiting, the 
faulty main was automatically disconnected as before. By 
special request the short for this experiment was caused by 
driving а nail into a piece of concentric cable having 2,000 
volts between adjacent conductors. The action of the dis- 
criminating choking coil will be at once apparent when refer- 


Fie. 5.—TuHe 500gw. Parsons TuRBO-ALTRRNATOR. 


under normal conditions, held closed by means of copper fuse 
wire and are connected respectively across the two secondary 
Windings of a small transformer. The construction of this 
transformer is such that no current is induced.in the secondary 
circuits so long as both of the duplicate fuses are approxi- 
mately of the same potential. But should either line become 
earthed whilst the other line is maintained at approximately 
2,000 volts above earth, a sufficiently heavy current to instantly 
blow the fuse controlling the switch on tae end of the faulty 
feeder is induced in the secondary to which this fuse is con- 
nected. That there is no risk of the fuses on the other secon- 
dary being blown was clearly shown by the fact that this fuse 
hie not even discoloured by short-circuiting the opposite 
eeder. 

The high-tension fuse blown in the previous experiment was 
then replaced by a fuse one quarter the sectional area of the 
first, and the opposite line wire. was short-circuited, thus 
blowing the fuse which in the previous experiment success- 
full withstood the trying ordeal of having its neighbour 


ence is made to Fig. 2. It should be imagined that the 
discriminating transformer D has been removed for the time 
being, whence it follows that, as current is flowing round В 
in opposite directions at the same time, the magnetic effect 
due to one-half will be neutralised by that due to the other. 
Suppose now, that a fault develops on C, this will have the 
effect of blowing the fuse at the station, and current will be 
fed to the fault by the healthy feeder C. If the choking ooil 
were not there, this current would soon reach an excessive 
value, and the fuse in C would be blown, thus completely 
cutting off the supply. The inductive effect of B, however, is 
so great that it is choked down, the fuse is not blown and the 
supply is maintained, admittedly at a decreased pressure. The 
desideratum of maintaining the supply is of such immense 
importance that the mere drop in pressure is a detail, and 
when once the attendant has become aware of the fact that a 
fault has occurred, which he cannot well remain ignorant 
of, the rest is easy. 

The difficulty of obtaining an absolutely satisfactory high- 
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tension fuse is fully recognised. The quenching of the are 
formed by the blowing of a fuse on a slight overload is a 
simple problem sompared with that of dealing with a 
low resistance short-circuit. A most reliable high-tension 
circuit-breaker is the well-known Messrs. Siemens and 
Halske horn type, which has been employed for lightning pro- 
tectors for many years on the Continent. This pattern of 
circuit-breaker was used in all the foregoing experiments. 
Mr. Andrews contended that the action of this circuit-breaker 
was often misunderstood. It was thought by many, he said, 
that the heated air carries the arc up the horns until its 
length is so great that the pressure is insufficient to maintain 
it. That this has very little to do with it was shown by the 
arrangement of the horns of the fuses in connection with the 
experiments. In this local adaption of the horn-break prin- 
ciple the horns were carried up horizontally. This arrange- 
ment was tried to demonstrate that the extinction of the arc 
i8 due to inductive repulsion. It was reasoned that if this was 
so the horizontal horns should interrupt the circuit more 
effectually and quickly than the horns of the usual shape; 
this certainly proved to be the case. It was interesting to 
observe that the horizontal horns were evenly pitted along 
their entire length, whereas the ordinary horns show that an 
arc is maintained from the extreme points long enough to fase 
them badly. The large space required and the liability to 
disturbing effects throughout the entire system, due to the long 
Open arc, are, however, serious objections to all horn-break 
circuit-breakers. 

The advantages of oil-break fuses are fully recognised, but 
it was thought that many visitors present had not seen one of 
these fuees on short-circuit. Messrs. Ferranti having kindly 
lent one of their well-known fuses, a highly successful 
demonstration was given. 


Interesting exhibitions were also given with the Partridge 
sparklet fuse (see The Electrician, Vol. XLIX., p. 485) and 
the Stanley ball fuse. This latter is in the form of a cylinder 
of insulating material with a hole bored down its centre 
just large enough to take the fuse wire. At each end is a 
chamber containing a small ball of carbon. These chambers 
are large enough to contain the balls without interfering with 
the proper passage of the fuse wire. When fusion of the wire 
takes place, the vapours, resulting from the combustion of the 
metal, blow the carbon balls hard up to the extreme ends of 
the chambers, thus stopping up the hole and effectively cutting 
off the arc. A small vane at one end of the cylinder, which 
їз operated by the escaping gases, indicates to the attendant 
when a fuse is blown. 

Although the Hastings electricity works have now been in 
continual operation for over 20 years, they are equipped with 
apparatus and machinery of a far more modern type than 
many stations designed and erected at a much later date. 
When the station was first built, undertype locomotive 
engines were employed to drive counter-shafting by means of 
belts, and Brush series dynamos were driven from this 
counter-shafting. Incandescent lamps in consumers’ houses 
were arranged in groups of eight in parallel, and 2,000 volts 
pressure was taken to consumers’ fittings! Now the 
station is equipped with Babcock and Wilcox boilers, 
and Belliss-engines, directly-coupled to Brush dynamos, а 
500kw. Parsons turbo-alternator, superheaters, economisers, 
condensers and every adjunct tending towards economical 
and successful working have been added. The whole of 
the switch-gear in the generating station and sub-stations 
was designed by Mr. Andrews and supplied by Messrs. 
Cowan. For many years, we believe, there has not been 
a single breakdown, nor does it appear likely that an 
‘ electrical ” breakdown can occur to affeot the continuity 
of the supply seriously. When it is possible deliberately 
to short-circuit a working feeder by driving a nail into 
it without interrupting the supply, and when it is re- 
membered that the feeder was carrying current at 2,000 
volts, there can be little doubt that only something very 
extraordinary will be able to render inadequate the instru- 
ments which Mr. Andrews has so ingeniously designed. 

Further reference to Mr. Andrews’ useful devices will be 
found 10 our Editorial Notes. 


THE ELECTRICITY SUPPLY IN WALKER-ON-TYNE. 


In our last issue we gave the history of the electric lighting 
of the town of Walker-on-Tyne, and a description of the 
arrangements and circuits for the public lighting of this town. 
Through the courtesy of the Newcastle-on-Tyne Electric 
Supply Co., we are now able to add some particulars of the 
equipment of the sub-station built by the company for the 
purpose of supplying continuous current in the Walker and 
Wallsend areas for lighting and power, this sub-station having 
been referred to briefly in our previous article. 

The general arrangement of switchboards and plant are very 
nearly identical with the Gosforth substation, which was 
recently described and illustrated in connection with the opening 
of the Tyneside tramways and tramroads (see The Electrician, 
Vol. XLIX., p. 983). High-tension three phase current at 


INCANDESCENT ELECTRIC LAMP STANDARD AT WALKER. 


5,500 volts and 40 ~ per sec. frequency is delivered through 
two feeders to the high-tension switchboard. The cables are 
brought by two different routes to the sub-station, one coming 
direct from Neptune Bank power station and the other being 
teed off one of the Newcastle trunk mains, thus ensuring a. 
continuity of supply should it be necessary to make one feeder 
dead. The high-tension switch is of the Brown-Boveri stan- 
dard type, the cable being taken through special dividing 
boxes to the switch, and thence through the instrument trans- 
formers to the ‘bus bars. From there connections are taken 
down to the machine switches to the motor-generators. The 
switches are enclosed, and the contacts flooded with oil. They 
are worked through gearing, as in all other sub-stations, but 
have also an automatic overload cut-off attachment, as fuses 
seldom go on all phases simultaneously and thus cause a 
liability to violent resonance effects. | 
The plant consists of two 250kw. compound-wound syn- 
chronous motor-generators for lighting and/power, generating 


THR ELECTRICIAN, DECEMBER 26, 1902. 


388 


current at 480 volts, one 75kw. double-ended asynchronous 
motor-generator and one 25kw. balancer. Owing to the same 
low-tension feeders supplying the power for the different ship- 
yards that have direct-current motors installed, and also the 
public and private lighting, the generators ran compounded 
at all times, and they give a constant voltage with the 
varying load. 

All the plant was built by Messrs. Brown, Boveri and 
supplied by Messrs. Richardsons, Westgarth & Co., with the 
exception of the low-tension switchboard, which was built and 
erected by Messrs. Reyrolle & Co. It is of the same type as 
those in the other sub-stations, and has also three fraction 
panels attached in the event of feeders being laid for tramways 
or special power supply. 

Those who have read our previous descriptions of the supply 


company’s system (The Electrician, Vol. XLIX., pp. 819, 359, 


897) will notice that the company’s aim has always been to 
standardise all sub stations and plant as much as possible to 
reduce the number of spares necessary and facilitate the order- 
ing of machinery. This has been proved by experience to 
have been an immense help towards economically and rapidly 
carrying out the company’s extensions to outlying districts. 

The illustration opposite is one of the public electric lamps in 
Walker, which forms а pleasing contrast to the gas lantern 
next to it. We are indebted to Messrs. Handcock and Dykes 
for the photograph from which this illustration has been 
reproduced. 


AN ELECTRIC QUANTOMETER. 
BY R. BEATTIE. 


The measarement of induction in large masses of iron by the 
ballistic method is rendered difficult owing to the gradual 
character of the growth or decay of magnetism following the 
application or suppression of the magnetising force and the 
consequent “ tailing off of the induced current in the explor- 
ing coil. The quantity of electricity to be measured is thus 
conveyed by а current lasting, it may be, 80, 60, or more 
seconds, and the employment of an ordinary ballistic galva- 
nometer is entirely out of the question. The most obvious 
way out of the difficulty is to employ a suitable recording 
ammeter in circuit with the exploring coil and so obtain the 
(induced.current)—(time) curve from which the quantity 
can be inferred. Such a method—which would be more 
elegant if it were Jess laborious—has recently been worked 
out with considerable elaboration and applied to the deter. 
mination of fluxes in dynamo field-magnets. What is 
really wanted, however, is an instrument which will take the 
place of the ballistic galvanometer and do just what it fails 
to do—viz., sum up in a single throw quantities conveyed by 
currents lasting an appreciable time. An instrument of this 
kind—which I have ventured to call an “ electric quanto- 
meter — is very easily devised, and I have found it so satis- 
factory and handy for flux-measuring work in connection with 
dynamos, &c., as to merit a short description. 

The principle of the instrument may be explained in a 
word : Take, say, а moving-coil shuntless ammeter with a coil 
wound, as usual, on a closed metallic frame to secure strong 
electromagnetic damping, and replace the controlling springs 
by similar ones made 80 weak as to exert an inappreciable 
controlling force—springs of the phosphor bronze strip used 
for galvanometer suspensions serve excellently. As a result, 
the coil will remain permanently in whatever position it may 
be placed, and if the quantity to be measured be passed 
through it, it will move forward into another position and 
remain there, the angular distance moved over being a measure 
of the quantity. | 

If pivot friction were entirely absent, the indications of such 
an instrument would be altogether independent of the duration 
of the discharge. As а matter of fact, owing to а small 
unavoidable amount of pivot friction, the indications in an 
aatual instrument fall off as the duration increases, and a 
correction has accordingly to be applied. The nature of this 
correction and the conditions which control its magnitude may 
best be made clear by ап appeal to the theory of the instru- 


ment, which takes its starting point in the equation of motion 

of the pivoted system—viz., | 
Lr LATA AL L KNHr + KEY +F=KNH:,. (1) 

obtained by equating the instantaneous value of the driving 

couple to the sum of the instantaneous values of all the 

resisting couples. 

The right-hand side of (1) represents merely the driving 
couple acting on the coil, this being evidently proportional to 
1, the instantaneous value of the current set flowing in the coil 
as a result of the change of flux through, or other cause acting 
in or on the circuit external to the instrument itself, to N, the 
number of turns on the coil, and to H, the strength of field in 
which the coil swings. K is a constant determined by the 
dimensions of the coil and equal to 2/r, where / is the length of 
the coil parallel to its axis of rotation and 7 is its radius. 

The terms of the left-hand side reckoned from left to right 
have the following meanings :— 

The first term represents the couple producing angular 
acceleration of the moving coil. The second and third terms 
together represent the couple due to air resistance on the 
supposition that the effect of the air is to increase the moment 
of inertia of the coil by a quantity A,, and to offer a resis- 


tance proportional to the velocity and represented by A, e The 


fourth term represents the opposing couple set up as а result 
of the induced current i set flowing in the coil due to its 
motion ; and the fifth similarly the couple due to the current 
i induced in the metallic frame on which the coil is wound. 
The sixth and last term, F, is the couple due to pivot friction. 

Integrating (1) over the period of the discharge gives the 
equation 

AO +KNHA/ "i dt KH /i dt+ FIT =KNH/,*rdt, 

where © is written for the total angular displacement of the 
moving coil and T for the total duration of the discharge. 
But /,"idt is equal to the quantity Q which it is desired to 
measure. Similarly, oi dt and /,'?'dt are respectively the total 
quantities induced in the coil and in the frame as a result of 
the displacement of the moving system through the angle Ө. ' 


The former may, therefore, be written N ‚ Ө, where R is 


R 
the total resistance in the coil circuit ; and the latter e, 


where R“ is the resistance of the frame, so that (1) beoomes 
4% EHN ө. К o F- EKHN. 0, 
giving finally as the algebraical expression of the law of the 
instrument KHN.Q-FT (2) 
луу осе 


ad 


R R 
or approximately, since for most purposes the second and 
third terms in the denominator of (2) can be neglected, 


NR“ FR“ 

9-xg È io: TI. .. (3) 

From this it appears that the throw is strictly proportional 
to the quantity only when the friction is nil or the discharge 
instantaneous. Further, that in an actual instrument with 
constant pivot friction the throw falls off by an amount pro- 
portional to the duration of the discharge, and that if the 
fractional error corresponding to a discharge of given dura- 
tion (viz., FT/KHNQ) be desired small it is necessary to reduce 
F and increase KNH and Q аз much as possible, but it is 
useless to reduce R”, the resistance of the frame on which the 
coil is wound, since this merely diminishes the throw without 
affecting the fractional frictional error. At the same time 
experiment soon shows that the resistance of tue frame must 
be kept low enough to obtain an amount of damping sufficien? 
to cau:e the motion of the coil to be definite and decided. 
With R” too high, the throws of the instrument are erratic and 
unreliable. The general character of the correction which 
has to be applied to obtain a true measure of the quentity 
when the discharge lasts an appreciable time is thus seen to 
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be simple and to consist in an addition to the observed throw 
of а quantity proportional to the duration. 

Guided more or less by these theoretical results, an experi- 
mental model of а quantometer was built towards the end of 
last session in the workshop of the physical laboratory at 
Owens College. The data of this model are as follows :—The 
moving coil consists of 244 turns of No. 32 copper wire wound 
on a metal frame formed of copper strip 0:56mm. thick and 
080m. broad, bent into a rectangle 5:3em. long by 3 Som. 
wide. The frame carries an aluminium pointer and is sus- 
pended by a single needle point the current being led in and 
out of the coil through mercury cups into which its ends dip. 
This allows the resistance to be kept low (in present case 


Quantometer Travel. 


Quantity a Coulombs, 
Га. 1. 


1 ohm), but is not, of course, suitable where portability ig 
& desideratum. The weight of the whole moving system 
amounts to 13:5 grammes. The coil embraces a soft-iron 
cylinder 8:9em. high and 8-85ош. in diameter, which is sup- 
ported concentrically between the poles of a ring eleotro- 
magnet bored out to a diameter of 4:3em. The core of the 
electro et has a mean diameter of 16cm., and is wound 
with 400 turns of No. 16 copper wire for exciting purposes. 
Tests made on this experimental model showed that for 
instantaneous discharges the travel" is strictly proportional 


6,000 


р > oT 
= 8 8 
Field in Gap in C.G.S, Units, 


3 


E 


1 Current in Amperes. 
Curve A.—Quantometer travel with 8 ohms external resistance in circuit. 


si ес uantometer travel with 500 ohms external resistance in circuit, 


eld in gap. 
Fia. 2. 


to the quantity throughout the whole useful range of the 
scale extending to over 60deg. (Fig. 1). It was soon found, how- 
eyer, that the field in the gap had to be fairly strong in ‘order 
to obtain reliable readings. Equation (2) shows that as the 
field is increased the travel rises to a maximum and then falls 
off, the value of the field strength at which the maximum 
throw occurs being greater as the total resistance of the coil 
circuit is greater. Fig. 2 (curves A and B) shows this varia- 
tion of the throw with the field strength for the experimental 
model, curve А having been obtained with а total resistance 
of 9 ohms. and curve B with a total resistance of 500 ohms in 
circuit. But with the weak fields which correspond to maxi- 
mum travel the damping is not sufficient to make the readings 
consistent, successive readings for the same quantity differing 


by as much as 10 per cent. or more, and it is only when the 
field is increased to 3.000 or 4,000 C.G.S. units that the 
throws become consistently alike and the variations between 
successive readings become practically negligible—:.e., 1 per 
cent. or lese. 

The necessity for the damping forces being strong in order 
to obtain satisfactorily consistent readings, makes the instru- 
ment insensitive to a degree, and, therefore, only suitable for 
the measurement of relatively large quantities. Thus the 
constant of the model is about 500 micro-coulombs per scale 
division. As the instrument can be made with a very low 
resistance, however, there is no difficulty on this score when 
measuring induced charges and dealing with large fluxes. 

The falling off in the reading due to frictional error was deter- 
mined in two ways. First, and less simply, by means of an 
air-core transformer, the secondary of which was connected to 
the quantometer and the primary to a liquid potential slide. A 
current of suitable strength having been sent through the 
primary, this was suddenly interrupted to give an instan- 
taneous diecharge, or reduced to zero more or less quickly by 
means of the liquid slide to obtain discharges lasting a shorter 
or longer time. 

The second method of testing the frictional error consisted 
in sending small currents of varying strengths from a cell in 
circuit with a resistance box through the instrument so as 
to cause the needle to travel at varying rates which were 


Quantometer Travel. 


0 15 30 45 60 75 90 
Duration of Discharge in Seconds. | 
Fic. 3. 


observed. From a series of such observations it was then 
possible to deduce the quantometer travel corresponding to 
the passage of a fixed quantity as well as the duration of that 
passage. Thus, if a quantity Q, pass in an observed time ¢, 
with a known resistance R, in the cirouit, and if with another 
resistance R in the box the travel be T in time ¢, then the 
travel corresponding to the passage of a quantity Q, will be 


and the time taken for this quantity to paas will be 


050 


80 that if the first of these quantities be plotted against the 
second the resulting curve will represent the falling away of 
the throw as the duration increases. 

Two such time-travel curves obtained, the upper by the 
second, and the lower by the first, of these methods, are 
shown in Fig. 3. They are parallel straight linea—parallel 
because, as seen from equation (8), the ‘lost travel 


(ie. tay Я T) depends only on the friction and the duration, 


and is independent of the quantity passed. It will be observed 
that for a duration of 60 seconds the lost travel for the experi- 
mental model amounts to 4:5 scale divisions, and as the scale 
extends to 60 divisions the error due to friction when working 
over the full scale range (which it is, of course, always advis- 
able to do) amounts to 7:5 per cent. To correct for this error 
it is best to employ a lost-travel line i. e., a straight line (the 
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dotted one in Fig. 3) drawn through the origin and sloping 
upwards at the same angle as the time-travel line slopes down- 
wards. From such a line the lost travel corresponding to the 
observed duration of the discharge can at once be read off and 
added to the observed travel to obtain the true travel. 
Strictly, as appears from equation (2), the lost travel 
depends to a slight extent on the resistance in circuit with 
the instrument, but for all practical purposes where an accu- 
racy not exceeding 1 per cent. is aimed at this may be 
neglected and the slope of the lost-travel line regarded as fixed. 
By the second of the above methods the determination of the 
lost-travel line requires the making of only two experiments. 
Thus, if in these experiments the observed travels, resistances 
and times be T,R,t, and TR. respectively, it is easily shown 
that the angle of slope of the lost-travel line (¢ in Fig. 8) is 


given by 
T:R, TR, 
ian ф = d to ө 
Ra 79р 


The lost-travel line can thus be determined quite expe- 
ditiously—if necessary each time the instrument is used so 
as to eliminate any error due to possible variations in the pivot 
friction. : 


Quantometer Travel. 


1 90 30 40 50 60 70 80 90 100 Ohms. 


External Resistance in Circuit. 
Fic. 4. 


It is hardly needful to point out that the constant of a quanto- 
meter necessarily alters somewhat with the resistance included 
in the circuit since the damping is greater as this resistance is 
less. The variation in the throw due to this cause when a 
fixed quantity is passed through the instrument is shown in 
Fig. 4, and is about 15 per cent. at its greatest; but as the 
instrument is intended for comparative work this is of no real 
consequence. 
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Fig. 5 is a section of a portable type of quantometer in 
which the current is led in and out by phosphor bronze 
strips, and in which a simple setting arrangement actuated by 
the milled head at the top allows the pointer to be placed at 
any convenient part of the scale. 
the same as for the experimental model previously referred to. 
The instrument may also be arranged in a reflecting form 
when portability is not desired. 

It is hoped that the quantometer, at any rate in its portable 
form, will meet а want felt, no doubt by many others besides 
the writer, for a simple instrument suitable for making leakage 
factor and other tests on dynamos, &c.; and as such it may 
perhaps find a place—if only a humble one—among electrical 
engineering laboratory instruments. 
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ON ELECTRONS.* 
BY SIR OLIVER LODGE, F.R.S. . 
(Continued from page 349.) 


PART II. 
DISCOVERY OF THE АТОМ OF ELECTRICITY. 


. Quoting again from the great treatise of Clerk Maxwell, first 
edition, we find on page 312, in the chapter on electrolysis, the fol- 
lowing sentence: —“ Suppose, however, that we leap over this diffi- 
culty by simply asserting the fact of the constant value of the 
molecular charge, and that we call this constant molecular charge, 
for convenience in description, one molecule of electricity.” Thus, 
some idea of the conception of the atomic nature of electricity was 
forced upon men of genius by the facts of electrolysis and a know- 
ledge of Faraday’s laws. But Maxwell went on, after a few more 
paragraphs :—“ It is extremely improbable that when we come to 
understand the true nature of electrolysis we shall retain in any form 
the theory of molecular charges, for then we shall have obtained а 
secure basis on which to form a true theory of electric currents, and 
so become independent of these provisional theories" It is rash to 
predict what may ultimately happen, but the present state of elec- 
trical science seems hostile to this latter prediction of Maxwell The 
theory of molecular charges looms bigger to-day, and has taken on a 
definiteness that would have surprised him. 

The unit electric charge, the charge of a monad atom in electro- 
lysis, whatever else it is, is a natural unit of electricity, of which we 
can have multiples, but of which, во far as we know at present, it is 
impossible to have fractions. I will extract the aaah sentence 
from section 32 of Modern Views of Electricity“: “ This quan- 
tity, the charge of one monad atom, constitutes the smallest known 
portion of electricity, and is а real natural unit. Obviously, this is à 
most vital fact. This unit, below which nothing is kaown, has even 
been styled an * atom of electricity, and perhaps the phrase may have 
some meaning. . . . This natural unit of electricity is exceed- 
ingly small, being about the hundred-thousand-millionth part of the 
ашу electrostatic unit, or less than the hundred-trillionth of а 
coulomb.” The atom with its charge is called anion. The charge 
considered alone, without its atom, was called by Dr. Johnstone 
Stoney an electron or natural electrical unit. What we learn with 
great accuracy from electrolysis is the ratio of the charge to 
the mass of substance with which it is associated. It matters 
nothing how much substance is chosen, whether 100 atoms or one, 
whether an atom or a gramme or a ton, the amount of electrici 
associated with it in electrolysis and liberated when the substance is 
decomposed, increases in the same proportion ; the ratio is constant, 
and if determined for one substance is known forall This is the 
ratio which is technically known as the electrochemical equivalent 
of the substance. In the light of Faraday’s laws, if this quantity is 
measured for one substance it is known for all, because the charge is 
the same for every kind of atom up to a a multiple ; and hence 
in specifying electrochemical equivalents there is nothing to con- 
sider but the atomic e or combining proportion of the substance. 
Thus the electrochemical equivalent of oxygen is eight times that of 
hydrogen, that of zinc is 324 times, and that of silver 108 times that of 
hydrogen. The substance chosen for a determination of the electro- 
chemical equivalent may be the one which can be most accurately 
experimented on, and Lord Rayleigh has shown that such a substance 
is nitrate of silver, and has ascertained that if a current of 1 ampere 
is passed from a silver anode to a platinum cathode through a nitrate 
of silver solution, the cathode gains in weight by 4:025 grammes 
every hour. Hence the electrochemical equivalent of silver 
is 4:025 grammes / 1 ampere-hour, the electrochemical equivalent 

А ‘ à : 4:025 grammes 
of hydrogen, being 1/108 of this quantity, is IUS napic hours 
4025 1 

UB 300 C.G.S. —0:0001035 C.G.S. 96600 Srammes per coulomb. 
Hence the ratio of an atom of electricity to an atom of hydrogen is 
9,660 . 10. G. S. units, or approximately 10% ,/(centimetres/u grammes); 
the unknown constant nh necessarily making its appearance because we 
are comparing quantities measured in different ways—viz., electricity 
and mater (see Appendix D). The numerical part of this quantity is 
known with comparative exactitudet—that is to say, up to the limits. 
of error of experiment. To p further, we must make an 
estimate of the mass of an atom ; that can be done, and has been done, 
in many ways, and we have been taught both by Dr. Johnstone 
Stoney and by Loschmidt, and notably by Lord Kelvin, that the mass 
of an atom of water is approximately 10— of a gramme, wherefore 
an atom of hydrogen will be approximately 10 gramme; whence 


1 read before the Institution of Electrical Engineers, November 
t 


t The decimal places are correctly printed above; though the fact that 
1 coulomb or 1 ampere-second is one-tenth of a C.G.S. unit, owing to the 
volt having been stupidly defined as 10? instead of 10°, always stands ready 
to introduce confusion and error. 
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the unit of electric charge is 107?! C.G.S. magnetic unit, or 10-1? of 
an electrostatic unit or 10 of a coulomb. 

I have emphasised this matter of the ratio m to e or e to m because 
it plays a considerable part in what follows. The absolute values are 
of less consequence to us than the ratio, and are only known approxi- 
mately, but the ratio is known with fair accuracy, and the ratio for 
hydrogen is very nearly 10*.magnetic units, or more exactly 9,660. 

hus, what we learn from electrolytic conduction briefly summarised 
is that every atom carries а certain definite charge or electric unit, 
` monads carrying one, diads two, triads three, but never a fraction; 
that in liquids these charges are definitely associated with the atoms, 
and can only be torn away from them at the electrodes ; that the 
current consists of a procession of such charges travelling with the 
atoms, the atoms carrying the charges, or the charges draggin 
the atoms, according to from which point of view we please to ecard 

process. 
CONDUCTION IN Q@ASES. 


We will now leave liquids and proceed to conduction by rarefied 
55 is to say, to the phenomena seen in vacuum tubes. If a 
ong glass tube, say lyd. long and 2in. wide, with an electrode at 
each end, and full of common air, is connected to an induction coil 
and attached to an air-pump, the ordinary spark-gap of the coil being, 
вау, 2in. or 3in. wide, we find that for some time after working the 
pump the electric discharge prefers the inch or two of ordinary air 
to а long journey through the partially-rareüed air in the tube, but 
that at а certain stage of exhaustion, one which any rough air-pump 
ought to reach, this preference ceases. A flickering light appears in 
the tube readily visible in the dark, which very soon takes on the 
appearance of red streamers like the aurora borealis, and then the 
sparks outside in the common air cease, showing that the rarefied air 
is now the better conductor and the preferable alternative path. Let 
the exhaustion proceed further, and the axis of the tube becomes 
illumined with the glow, which is now much brighter, showing a 
band or thread of current, while the original spark-gap may be 
shortened down gradually to jin, or even less, without any spark 
taking place across it, showing that the rarefied air is now a very 
ood conductor. When the best conducting stage is reached the tube 
18 filled with a glow, called the positive column, and both ends of the 
tube are apt to look alike. If we exhaust still further—and to exhaust 
even as far as this something better than an ordinary air-pump is 
necessary, an oil or mercury pump being the moat suitable—the 
column of light is seen to fill the whole tube, to gradually lose its 
bright red or crimson tint, and to break up into a number of very 
narrow discs like pennies seen edgeways. At the same time the spark- 
gap must be widened to something more like }in. or pin. to prevent 
the discharge from taking that path, and a dark space near the 
cathode now begins to be visible, the cathode itself being covered 
all over with а glow, while the anode is usually only illu- 
minated at a point or two. The вітіге, into which the positive 
column has been broken up, thicken and separate as exhaustion 
proceeds. The dark space near the cathode also enlarges, driving, 
as it were, the positive column before it into the anode, and 
looking as if it would presently fill the tube; but before it can 
do this it is noticed that the glow on the cathode itself is comin 
off as a kind of shell, leaving another dark space, a narrower an 
much darker space, inside it. The first dark space has been called 
Faraday's dark space ; the second is generally known by the name of 
Crookes’. This second dark space now increases in thickness, pushing 
the glow before it as the vacuum gets better and better; but the 
terminals of the spark-gap must now be pulled still further apart, 
else the discharge will prefer to take а reasonably long path through 
the air. Exhausting further etill the glow all disappears and the 
second dark space fills the whole of the tube; and now is noticed а 
new phenomenon, the sides of the glass have begun to glow with a 
phoephorescent light, the colour of the light depending on the kind 
of glass used, but generally in practice with a greenish light—a result, 
evidently, of being the boundary of the dark space. If exhaustion 
proceeds further, the resistance of the tube becomes very high, and 
the spark may prefer to burat through an equal and; ultimately, even 
а greater length of ordinary air. This is the condition of the tube во 
much investigated by Crookes, by Lenard and Róntgen, aud by many 
other observers. It is the phenomena occurring in this dark space 
which have proved of the most intense interest. 


CATHODE Rays. 


So far we have supposed that the cathode is а brass knob or other 
convenient terminal introduced into the tube ; but if we now pro- 
ceed to use other shapes, as Crookes did, using a flat disc or a curved 
saucer-shaped piece of metal, and if we then introduce into the dark 
space various substances, we shall find that the dark space is full of 
properties which are most elearly expressed by saying that it is a 
region of cathode rays—that is to say, of rays, or something as it 
were shot off from the cathode. There is evidently something being 
thus shot off, which, however, is invisible until it strikes an obstacle, 
something which seems to fly in straight lines and to produce a 
pn e effect only when it is stopped. Sach a something might 

a bullet from a gun, which is quite invisible when looked at 


sideways, but may produce a flash of flame when it strikes a target, 
or may do other damage. So it is with these cathode rays; the 
region of their flight is the dark space; the boundaries of that- 
space where the projectiles strike are illuminated. А substance 
with phosphorescent power, such as many minerals, or even glass, 
Phosporo brightly, and the path of the rays can be traced by 
smearing a sheet of mica with some 5 powder and 
placing it edge ways along their path. Ia this way it can be shown 
that they travel definitely in straight lines, not colliding against each 
other, but each shot as it were like bulleta from an immense number 
of parallel guns. Where they strike the sides of the glass they-make 
it phoephoresce ; where they strike residual air iu the tube, as they 
do if the exhaustion is not high enough, they make it phosphoresce 
also, and give, in fact, the ordinary glow surrounding the dark space. 
These rays possess a considerable amount of energy, as can be shown 
by concentrating them by means of a curved saucer-shaped cathode 
and bringing them, as it were, to а focus. A piece of platinum put 
at that focus will (if the exhaustion is not too high) show evident 
signs of being red hot—that is to say, will emit light. If the exhaus- 
tion is higher less heat is produced, though a phosphorescent light 
is emitted from suitable substances like alumina and most earths ; 
but if the exhaustion ís pressed further still the bombarded target 
emits no visible light but that higher kind of radiation known as 
Róntgen or X-rays. It may be doubted, however, whether the target 
itself emits these rays, whether its function is not rather to stop the 

rojectiles as suddenly as possible by the massiveness of its atoms. 
Thus the best target would be a substance with the heaviest atoms. 
The X-rays are probably emitted by the suddenly stopped projectiles 
in а manner which has been investigated both by Sir С. Stokes and 
Prof. J. J. Thomson, and which is intelligible to anyone who has 
studied the properties of moving electric charges moving at the speed 
of light: a matter on which Mr. Heaviside has written with extreme 
clearness in his volume called ** Electromagnetic Theory.” 

Cathode rays have a remarkable penetrating power; for Hertz 
found that a thin metal diaphragm, especially if it were of aluminium, 
was powerless to stop their passage completely ; as could be demon- 
strated by the pbosphorescence and other effects appearing in the 
further half of the tube beyond the diaphragm. The position of the 
anode in such experiments is of small consequence. There must bə 
one somewhere, and the easiest plan is to make it a cylinder through 
which the cathode ray bombardment goes. The bombarding par- 
ticles fly in straight lines and decline to turn a corner, taking 
no apparent notice of the position of the anode, and exhausting 
themselves by bombarding the side of the glass opposed to 
them if the tube is bent into a V shape, for instance. Lenard 
extended Hertz’s discovery in a remarkable way by skilfully con- 
structing a tube with its outer wall of very thin aluminium, so 
arranged as to be able to stand the atmospheric pressure outside. Нз 
then directed the cathode ray bombard ment on to this window or 
aluminium film, and showed that the rays can penetrate it and 
actually come outside into the ordinary atmosphere, where they are 
called Lenard rays, in honour of this indefatigable investigator, a 
friend and disciple of Hertz. These Lenard rays make the air phos- 
phoresce and produce the other effects which cathode rays caa 
produce, but they are stopped within а moderate range by the 
immense obstruction they meet with from a substance of the density 
of ordinary air. Substances seem to stop them simply in proportion 
to the quantity of matter which they encounter, without regard t) 
its nature. A thick layer of air would be about as opaque as a layer 
of water one-eight hundredth as thick ; and even if the body put in 
their way is a solid, provided it is thin enough and not too massive, 
it will be penetrated by the rays, and phosphorescent effects will be 
produced on the other side of it. The rays can also affect photo- 
graphic plates, and, indeed, do nearly all the things, though on a 
smaller scale and with much leas enetrating power, that the later- 
discovered Röntgen rays can do. The Lenard rays are clearly cathode 
rays emerged from the tube, and it was the custom at the date of 
their discovery, to think of them as flying charged particles of 
matter; though the extraordinary distance they could travel through 
common air, a distance comparable to an inch, was a manifest diffi- 
culty to such a hypothesis, seeing that things as big as atoms of 
matter caunot travel so much as in. in ordinary air without 
many collisions. Lenard accordingly adhered to the view that they 
were not material but ethereal; and, although in the sense he 
probably intended this is not a tenable view, for they are not ethereal 
waves or anything of the nature of radiation, yet, as we shall see, 
neither are they ordinary material particles, апу more than the 
cathode rays are. But that is just what we are now considering, and 
we will return to them as observed by Crookes in 1879. 


NATURE OF THE CATHODE Rays. 

We have seen that the impact of the cathode rays, speaking in 
anguage appropriate to the assumption that they are charged particles, 
will result partly in heat, or vibration of the impacted parcicles ; partly 
in light or phosphorescence, due to the quiver of electrically-charged 
atoms, or, rather, the electrical charges on atoms, as ia the ordinary 
process of radiation, and partly in X-rays; all of which effects are 
readily seen at different stages of vacuum іп a Crookes’ tube. Тһе 
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momentum of the flying particles shot off from the cathode can also 
be exhibited by putting into their path some form of vane or little 
windmill, which will then be driven mechanically, as the vanes of a 
radiometer are driven by the recoil of the molecules of the residual air 
from the warmer surface, a stress being thus set up between the vanes 
and their glass enclosure. In the electric vacuum tube experiment 
the stress seems to be between the cathode or gun and the vanes or 
target, and the propelling force would appear to be the force of elec- 
trical repulsion, the particles travelling down the grade of potential 
just as they travel in ordinary electrolysis ; but whereas in ordinary 
electrolysis they meet with constant encounters, and, therefore, pro- 
very slowly, in the high vacuum they can fly for several inches 
in a free path without encountering anything, and, therefore, without 
causing any disturbance, giving rise to no ap ce but that of the 
dark space. Phenomena occur only where they strike, This was 
the view taken by the whole world of the nature of cathode rays 
after Crookes’ demonstration; it was supposed that they were flying 
atoms, and that they were flying with ordinary molecular speed, but with 
з long free path—much longer than would have been expected from 
ordinary gaseous theory. The extraordinary length of free path was 
somewhat difficuit to reconcile with the doctrine that they were flying 
atoms obedient to the ordinary laws of gases; except that, being 
subject to electrical propulsion all in the same direction, their course 
was more regular, and their encounters, therefore, fewer, than if they 
had been moving at random. "This eame feature of regularity it is that 
confers momentum upon them ; their motion does not constitute heat, 
and is not to be considered as temperature ; they are moving like a 
wind, rather than with the irregular unorganised motion appro- 
priate, and solely appropriate, to the terms “heat ” and “temperature,” 
and to the ordinary kinetic theory of gases. Crookes, indeed, hazarded 
the surmise, by one of those flashes of intuition which are sometimes 
vouchsafed to a discoverer, but are often jeered at by orthodox 
ecience at the time, that he had obtained matter in a “ fourth state,” 
and aleo that he had got in his tube something equivalent to what 
was contemplated in the “corpuscular” theory ot light. There is 
something to be said for even this last mode of statement, when the 
particles are moving quickly enough ; but how true the first was— 
that the matter in the dark space was in a fourth state, neither solid 
nor liquid nor gaseous—how true that was we ehall presently see. 


Meanwhile, let us summarise the evidence for the view that the 
cathode raysare at any rate charged particles of some kind in extremely 
rapid motion. Thatthey are in motion must be granted from the facts 
of their bombardment—driving mille, heating platinum, and the 
like ; and in order to show that they are charged, the most direct plan 
is to catch them in а hollow vessel connected with an electroscope, as 
Perrin did ; but another plan is to show that they have the properties 
of an electric current. If they are charged while in motion they con- 
stitute a current on Maxwell’s theory, and therefore should be able 
either to deflect а magnet or to be deflected by it ; and here comes 
one of the most simple and important experiments in physics at the 
present time. A definite form of old experiments by Goldstein and 
many other vacuum tube observers was arranged by Crookes in 1879, 
when he made the track of the rays visibly luminous by passing a 
selection of them through a slit and letting them graze along the sur- 
face of a film of mica covered with phosphorescent powder, and when 
he then brought near them a common horseshoe magnet. When this 
is done the track of the rays is at once seen to be curved, showing 
that it is not a beam of light we are looking at, but a torrent of 
charged particles behaving like an electric current and deflected by 
a magnet. It is really the very same phenomenon as cau be observed 
with difficulty when а current flows through metals, which was 
discovered by E. H. Hall, and known as the Hall effect. The fact 
that the particles are thrown off the cathode, being evidently 
vigorously repelled by it, is sufficient to suggest that they must be 
negatively charged ; the direction of the curvature caused by а mag- 
netic field enables us tc verify at once that the flying particles are 
negatively charged, and no. comparable rush of positive particles 
in the opposite direction or in any direction has been observed. In 
that respect evidently the magnetic curvature of cathode rays in gases 
differs from the magnetic curvature of a current in metals—viz , that 
Whereas in metals it is sometimes the negative and sometimes the 
positive current which is acted upon, according to the nature of the 
metal and is always small, in gases it is the negative alone that 
appears to be acted upon and the action is always large. It seems, 
therefore, that for some reason or other the negatively charged bodies 
in a vacuum tube are much more mobile than the positive, and 
that the mobility of the negátively charged bodies is extreme. Опе 
striking method by which their mobility was displayed consisted 
in the observation by Prof. Schuster that all parts of yas in a closed 
vessel became conducting when an electric discharge had taken place 
in one corner of it, во that even though the vessel consisted of different 
compartments, one compartment was made feebly conducting by a 
discharge in the other, provided that the two had any kind of gaseous 
communication, a fact which looked as if some extremely mobile 
particles, probably the negatively charged particles of cathode rays, 
could wander about to a considerable distance in a very short time 
and take their share in the conveyance of an electric current. The 
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conductivity of gases appeared to be, indeed, entirely due to these 
loose or dissociated or detached charged particles, and where they 

were absent the gas did not conduct at all; it could be broken down, 
being a weak dielectric, by a sufficiently strong force, but it would 

not leak ; whereas, when these loose charged particles were about, it 
leaked readily, becoming to all intents and ee an electrolyte 
amenable to the feeblest electric influence. And the act of breaking 
down the air by an electric discharge was found to render the 
surrounding air for a time thuselectrolytic. Its electrolytic quality, 
however, did not last long. The mobility of the particles which 

enabled them to travel to a considerable distance, also enabled 
them to get rid of themselves by clinging to the sides of the 
vessel, or perhaps by re-uniting to some opposite but comparatively 

immobile positive charges, which after some time in their rapid 
journeys they must casually encounter. Mr. Townsend,* however, 

found that the conducting power lasted uaexpectedly long if no dust. 
was present; the dust particles evidently acting as intermedial 
receivers and storers of charge, promoting interchanges, which other- 

wise might be delayed from accidental non-collision. And the time 

that thus elapsed before the whole of the conductivity disappeared 

from dust-free air suggested that the moving particles must be very 

small, so that collisions were comparatively infrequent. 

The mobility or diffusiveness of а gas depends on its mean free 
path, and that depends on its atomic size; the smaller it is, the more 
readily can it escape collision. Hence it is that collisions are so rare 
in astronomy ; the bodies are small compared with the spaces 
between them, The behaviour of charged particles seemed to indi- 
cate that they must in some cases be something smaller thau atoms, 
It seemed hardly likely that material atoms could behave in the 
way they did, so it was recollected that it had occurred to some 
philosophers, among them Dr. Johnstone Stoney, that electric 
es really existed on an atom in concentrated form, acting as 
ites to it; во on that view it was just possible that these flying 
particles might not be charged atoms at all, but charges without 
the atoms, the concentrated charges detached, knocked off as it 
were in the violence of the discharge and afterwards going about 
free; travelling at an immense pace, because they would still be 
liable to the full electric force that they had experienced before, 
and yet would have shaken off the encumbrance of the material 
atom with which they had been associated. It is true that 
no such disembodied charges or electric ghosts had ever been 
observed. All the experiments that had been made in electrostatics 
had been made on charged matter, the surface or boundary of the 
matter acting as the locality for an electric charge. The facts of 
electrolysis had suggested or proved that the atoms themselves could 
catry charges, and Tonos that if a liquid were electrified, what was 
fully happening was that a number of the atoms on its surface turned 
their similarly сае poles outwards ; and the ваше might, for all 
we knew, be true for metals also, and thus every charge seemed 
associated with matter. Yet at the same time the occurrences at an 
electrode, where an ion gave up its charge and escaped without it, 
indicated the possibility that perhaps the electric charge could exist 
alone ; at any rate, that it could be handed from one atom to another, 
and thus might conceivably exist alone for an instant. During this 
momentary isolation some might, in the freedom of a rarefied gas 
discharge, possibly escape, and wander about free. To such hypo- 
thetical isolated charges, the unit charge or charge of a monad atom, 
the name electron has been given, and when I speak of an “ elec- 
tron” I mean to signify the at present purely hypothetical isolated. 
electric charge. Whereas by the term “ion” I always signify 
the atom and its charge together. Now, if the flying particles 
which constitute the cathode rays were electrons rather than ions— 
if they were detached charges, leaving the atoms behind them 
(probably leaving the atoms from which they were detached posi- 
tively charged), their extreme mobility and diffusiveness and high 
speed would be perfectly natural, and although they would not be 
matter in the ordinary sense, yet no difficulty need be felt at their 
possessing some of the properties of matter; at any rate, such pro- 

rties as appertain to matter by reason of its having inertia, 

ecause, as we have seen, an electric charge itself does possess а. 
certain kind of imitation inertia. Hence these electrons ia movement. 
would possess momentum, and might, therefore, propel windmills ; 
they would possess kinetic energy, and, therefore, might heat a piece 
of platinum, and if suddenly stopped by a massive target when 
travelling at a high speed they might readily give rise to phos- 
phorescent appearances, and even to the sudden pulse of radiation 
known as X-rays. But the existence of this last property ougbt to 
be capable of clear deduction on electrical principles if the matter із. 
further gone into. 

INCREASE OF INERTIA Due TO Very Rapip Motion. 

But now ariees the question whether the distribution of charge on 
a charged body, together with it lines of force, will remain constant 
and unaltered while the body is rapidly moving ; because if the dis- 


* Mr. Townsend of Trinity College, Dublin, then working in the Caven- 
dish Laboratory, Cambridge, now Waynflete Professor of Physics in the 
University of Oxford. 
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tribution of lines of force is altered, then, perhaps, the inertia due to 
their lateral motion may be altered too. Thus, for instance, imagine 
that the lines of force of a body in motion became more concentrated 
towards the axis or line of motion ; the effect would be at once to 
diminish the lateral сараа of their motion, therefore to diminish 
the magnetic force which that lateral component causes, and thus to 
diminish the apparent or electromagnetic inertia of the moving 
charge. On the other hand, if the lines opened out and became con- 
centrated towards the equator, or plane normal to the line of 
movement, then a greater component of their motion would be of а 
kind snitable to excite a magnetic field ; moreover, since both the 
fields would by this concentration increase in intensity, the whole 
transmission of energy (VEH) would be greater, and the inertia 
would apparently increase. Thus, then, it may be possible that elec- 
tric inertia may depend in some fashion on speed, a thing unknown 
in ordinary mechanics. I do not say that such dependence must be 
untrue in ordinary mechanics; on the contrary, I feel reasonably 
sanguine that it will be found true for matter moving sufficiently 
fast, and that it may even have a practical influence on some excep- 
tionally rapid movements in astronomy. But however this may be, 
there is no doubt that theory points to an increase of electromagnetic 
inertia at excessively high speeds, and Mr. Heaviside has calculated 
its amount. 

It will be observed that when а charge moves it generates circular 
magnetic lines of force. Now these magnetic lines are not stationary, 
but are themselves moving at the same rate as the body, hence they 
generate fresh electrostatic lines i. e., cause an electric displacement 
away from the axis, which displacement is superposed upon the 
original radial displacement (away from or toward the centre) due to 
the charge. 

At ordinary, at even violent 8, this second order electric effect 
ie insignificant, but it is there all the time, and must not be ignored , 
when the speed becomes extravagantly high. It rapidly rises into 
prominence when the speed approaches the velocity of light, but at 
any speed much smaller than this such a second order effect is 
vanishingly small. Its effect will be, as Mr. Heaviside showed, to 
alter the distribution of the charge, making it move away from the 
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А is the charge, AB ita line of motion, and AE its electric force in а 
certain direction when stationary, EF is the magnetically induced electric 
component due to the motion, and AF is the resultant electric force which 
replaces the original force AE. The magnetic force to the motion of 
which EF is due is perpendicular to the paper, and is itself caused by the 
motion ; hence EF is a small quantity of the second order, for speeds dis- 
tinctly less than that of light. | 


poles and concentrate towards the equator of the charged sphere, 
when the speed is very great, ultimately becoming wholly concen 
trated upon the equator, all the rest of the sphere being denuded, 
when the speed attains that of light. And the electric lines of force 
will then be opened out into a fan or equatorial plane, like the spokes 
of a wheel which is rushing furiously along ац elongated axle, the 
circumference of the wheel representing the direction of the magnetic 
fleld. The magnetic force due to motion can be shown to depend on 
the ratio of the speed of the motion to the velocity of light, u/v. The 
secondary electrostatic force due to the motion of this magnetic field 
likewise depends on the same ratio. Hence the second order dis- 
turbance of the original uniform electrostatic field will be of the 
order u?/v?, and whenever we can afford to neglect quantities of this 
order the distribution aud, therefore, the inertia of the moving 
charge continue practically constant, But when its speed of motion 

ins to approach the velocity of light, say even no more than one- 
tenth of that speed, then a disturbance of 1 per cent. is to be expected, 
and something like a 1 per cent. increase of inertia must occur. 

The complete investigation makes the inertia infinite when the 
speed reaches that of light, but there is probably no need to press 
this to extremes; clearly, however, the inertia will then be very 
great, and possibly, therefore, it may always be impossible to make 
matter, or at least charged matter, move with a speed greater than 
that of as There may be ways out of this, however, just as it is 
possible for a bullet to move through air with a velocity greater than 
that of sound. This is managed by the violent adiabatic condensa- 
tion of the air in front of such a bullet, the effect being to raise the 
appropriate velocity of sound to the required value. If there is any 
way out of it in the case of the ether, however, it is not likely to be 
this way. It has been shown both by Mr. Heaviside and by Prof. J. J. 
Thomson that if the speed of motion ts ever greater than that of light, 
the fan or radial plane of lines of force bends backwards and becomes 
a conical surface, ually closing up as the speed increases —an effect 
singularly reminiscent of the conical pulse travelling with a suffi- 
ciently rapid bullet, and demonstrated in Mr. Boys’ bullet photographs. 


No known speed which can be conferred upon matter is sufficient 10 
bring this latter effect into prominence. The quickest available 
carriage is the earth in its journey rouud the sun, 19 miles a second, 
or60 times faster than а cannon ball; but the earth’s velocity is onlythe 
one-ten thousandth of the speed of light and, consequently, any spu- 
rious inertia due to its orbital motion is only one part in a hundred 
million ; and even the accuracy of astronomy could not display any 
effect of that order of magnitude. There are stars which move 
200 miles a second, but even these have only one-tenth per cent. of 
the speed of light, and the excess inertia will be only one part in a 
million. The only known place where charges or charged matter 
move at speeds greater than this is in а vacuum tube. There the 
cathode-propelled particles are flying 20,000 miles a second or one- 
tenth the speed of light, and they may have 1 per cent. excess inertia ; 
or more if they cau be pereuaded to go still faster. 

The substance of the above digression on the effect of rapid motion 
was written in connection with the Liverpool meeting of the British 
Association in 1896, and was communicated orally and very briefly 
to Section A in a discussion on the mechanism of the production of 
X-rays, for I then thought that unless great speeds sufficient to dis- 
turb the static field were reached by the cathode particles they would 
not serve as efficient producers of the rays when suddenly stopped ; 
but the matter has been gone into more fully now, and not only 
Mr. Heaviside's Vol. I. of “Electromagnetic Theory,” p. 57, may be 
referred to, where the circumstances of sudden stoppage of a charged 
body moving with the speed of light are illustrated, but also a Paper 
by J. J. Thomson in the Philosophical Magazine for February, 1898, 
dealing powerfully with the more general problem. 

(To be continued.) 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society held on December 12th, Mr, 
S. Lupton. vice-president, in the chair, 

Mr. S. W. J. Змітн exhibited and described 

A Portable Capillary Electrometer. 

. This instrument is a modification of the form of capillary electro- 

meter which consists of two wide tubes joined by a cylindrical 
capillary tube, which may be horizontal or inclined. 'ТҺе apparatus 

contains mercury and eulphuric acid of about maximum conductivity 

suitably distributed in the tubes. A spring key is commonly 

employed with such an instrument and keeps the two platinum 
terminals at the same potential unless the spring is depressed. 

When the spring is depressed, the terminals are put in contact 

with Һе two points the potentials of which are to be tested for 

equality. In the instrument shown by the author, the two wide 

tubes are sealed at the top to prevent evaporation of the sulphuric 

acid. The wide tubes are also joined near the top by another 

tube which allows free motion of the liquids within the apparatus. 

With this arrangement the instrument is made air-tight and can, if 

desired, be made air-free by exhaustion of the apparatus before seal- 

ing. The distribution of the mercury can be altered most easily by 

means of a third cro:s-piece provided with a tap. To prevent the 

platinum wires forming the electrodes being wetted by the acid, if 
the apparatus should accidentally, or during transit, be laid on its 
side or turned upeide down, the lower ends of the tubes may be 
slightly constricted above the ends of the platinum terminals. Ifthe 
terminals consist of amalgamated platinum foil the constriction is 
unnecessary. If a spring key is made of brass the contacts frequently 
become unsatiefactory through surface tarnishing, and if, to avoid this, 
the bearing surfaces are made of platinum, the key may be subject 
to thermo-electric effects. Such a key cannot conveniently be fastened 
on the same stand as the rest of the instrument for, unless the stand 

and the support on which it reste are very rigid, the pressure neces- 
sary to depress the spring produces sufficient movement of the 
meniscus, during the act of depression, to render the detection of 
minute changes of surface-tension impossible. These difficulties are 
overcome by using a key consisting of a U-tube closed at one end, 
communicating at the other with a pneumatic pressure ball and con- 
taining mercury in the bend. Three platinum wires are fused into 
the tube, so that by equeezing the ball the same change of contacts 
is produced as by pressing the lever of an ordinary spring key. This 
form of key can be extended so that a slight pressure applied to the 
ball makes it work as an ordinary electrometer key, and greater 
pressure reverses the contacts between the terminals and the points 
under investigation. With such an arrangement the sensitiveness of 
the instrument is doubled, and, by using a microscope magnifying 
50 diameters, a P.D. of у 555th volt can be detected without diffi- 
culty. The instrument, used as a surface-tension galvanometer, is 
more convenient than an ordinary galvanometer with a magnetic 
system, because there is no suspension, no lamp and scale, and 
practically no levelling. 

Dr. В. T. GLAZEBROOK congratulated the author, and said that 
workers with the capillary electrometer would appreciate the improve- 
ments introduced. He said that the author had given the minimum 
E.M.F. which the instrument could detect, and asked what was the 
maximum E. M. F. which could be safely applied. He referred to the 


THE ELECTRICIAN, DECEMBER 26, 1902. 


389 


advantages of the mercury keys exhibited, and remarked that, by their 
use, many difficulties were obviated. 

1 Dr. R. A. LEHFELDT said the mercury keys were improvements on 
those used by Prof. Onnes. In these keys the contacts were changed by 
the motion of mercury brought about by tilting. The tubes containing 
the mercury were exhausted to prevent oxidation. 

Mr. SMITH, in reply to Dr. Glazebrook, said that the maximum E.M.F. 
should not exceed half a volt. 

A Paper | 
“On Astigmatic Aberration” 
was read by Mr. R. J. SowTER. This Paper affords a simple 
explanation of some of the shadow phenomena obeerved by Prof. 
S. P. Thompson in his experimental researches on the aberration of 
lenses—namely, in those experiments in which the aberration is 
wholly or in part astigmatic. It is shown that the presence of 
astigmatic aberration in a non-homocentric pencil is accountable 
merely for the twist or rotation produced in the shadow or ише 
formed by an object placed in, or moved about in, the pencil. The 
Paper commences with a determination of the equation of a surface 
‘bounded by the rays of an astigmatic pencil. ‘The focal lines are 
taken at right angles to each other, and it is assumed that the 
bounding surface is generated by an ellipse, which moves from the 
primary to the secondary focal line parallel to itself and to a plane 
which is at right angles to a line пеш to the two focal lines, 
The equation to the surface is first obtained in Cartesian co-ordinates 
and then transformed into an equation containing two variables—one 
the distance of the cutting plane from the primary focal line, and the 
other the eccentric angle of а point on the elliptic section obtained 
by the cutting plane. The author then proceeds to determine the 
rays or generators of this ekew surface, and shows that the general 
equation of а ray can be expressed by the simple formula 
p=constant, where ф is the eccentric angle of any point on the 
ray. The simplicity of this equation points to an easy method of 
constructing a string model of the astigmatic surface. The Paper 
then deals with the shadows produced by an object placed in an 
astigmatic pencil. А straight wire placed a: an angle across the 
beam and cutting the axis will Ub upon а screen placed beyond 
the secondary focal line a straight-line ow at a definite inclina- 
tion. If such a wire is moved, without varying the inclination, from 
the pri to the seoondary focal line, then the shadow twists 
through 90deg. If in an experimental pencil or beam there are 
astigmatic and spherical aberrations present, then a straight wire 
pes across the beam and moved about would not cast a straight- 

ine shadow, but would cast a distorted shadow, such as a figure S, 
which would be dis d through an angle, the displacement being 
due to the astigmatic aberration present in the beam. 

Prof. EVERETT asked if the Paper dealt with & zone or with the whole 
of a pencil, He said that generally the focal lines were not at right angles. 
In the ordinary case of a lens at 45deg. to the axis of a pencil, the secondary 
focal region was very narrow, and it was possible to trace a curved line 
through it and call it the secondary focal Jine, but this line was not at 
right angles to the axis of the pencil. Most sections in the primary focal 
region were closed curves cutting themselves twice. 

Dr. В. T. GLAZEBROOK said that much of the author's work was 
based on the assumption that the focal lines were at right angles. The 
analysis had been simplified by assuming that the surface is tormed by 
the motion of an ellipee, but he thought this assumption ought to be justi- 
fied. He showed how the results arrived at in the Paper could be obtained 
more generally without any such assumption. 

Mr. PRICE referred to & model similar to the elliptical trammels, but 

with the grooves in different planes. He said that if two fixed points in 
& bar were constrained to move along these grooves, tlíen any other point 
on the bar traced out & surface which had characteristics resembling those 
of an astigmatic surface. 
The AUTHOR, in reply, said that he had made certain assumptions to 
give a simple explanation of the shadow phenomena observed by Prof. 
Thompson. The fact that a generator of the surface could be expressed һу 
the equation $ — constant rendered this explanation easy. With reference 
to Prof. Everett's question, he said tbat the analysis applied to the bound- 
ing surface of an astigmatic beam 

Prof. L. R. WILBERFORCE exhibited apparatus for a 

Lecture Experiment on Gaseous Diffasion. 

In Graham’s experiments on diffusion through porous septa, the 
gas experimented upon was contained in a vessel inverted over water, 
and the pressure was kept approximately atmospheric by applying a 
counterpoise to the ves This adjustment, however, is imperfect 
owing to the weight of the water displaced by the material of the 
vessel, Prof. Wilberforce showed that, by suspending the vessel 
from one arm of a balance rendered suitably unstable by a weight 
above the central knife-edge, a compensating effect could be intro- 
duced, and the pressure kept rensibly constant for a considerable 
range of motion of the vessel. He pointed out that this device could 
also be utilised for the measurement of pressure. 

A Paper on 

“ Vapour-density Determinations,” 
by Prof. Sir W. Ramsay and Dr. STEELE was read by Sir W. Ramaay. 
The Paper gives a detailed account of some accurate experi- 
ments on the densities of vapours over a large range of pressure: 
carried out by a modification of Gay-Lussac’s method. This method 
is f- ' * ‹ ; 


, Weig 


has the advantage that while densities are being determined, com- 


pressibilities can, within certain limits, be simultaneously estimated 
with the same sample of material. Berthelot has shown how а know- 
ledge of the Pda idi and density of the more permanent gases 
can be used to compare their relative weights when, if Avogadro's 
hy ронем be granted, «qual volumes contain equal numbers of mole- 
cules. This can be done by aseuming the compressibility to be a linear 
function of the pressure and calculating the value of pv at zero pres- 
sure. The ratio of the pv's will then be the ratio of the densities when 
equal volumes contain equal numbers of molecules, This method has 
been applied graphically to the results of the authors’ experiments on 
vapours by plotting as ordinates the pressures and as abscissæ the 
values of pv/T. Where the curve cuts the line of zero pressure the 
theoretical value of pv/T bas been reached. The evidence goes to show 
that the densities of certain compounds calculated for zero pressure are 
not proportional to their molecular weights deduced from the atomic 

ќа of the elements which they contain. This conclusion involves 
one, or it may be several, of a series of assumptions enumerated in the 
Paper. These assumptions are fully investigated and discussed, 
and the authors suggest that it may be possible that the atomic 
weights of the elementa depeud on the proportion in which they are 
present in the compounds which contain them. 


Prof. EVERETT referred to the work of Regnault and Amagat upon 
the variation of the product pv at high pressures. 

Dr. A. GRIFFITHS, in commenting on the theoretical basis of the 
comparison of densities, indicated his lack of confidence in one of the 
fundamental hypotheses—viz., that the temperature of a given gas depends 
simply on а single factor, the mean square of the linear velocity of the 
molecules. 

Dr. В. A. LEHFELDT asked what standard substance had been employed 
throughout the investigation, and whether the authors were satisfied that 
the different graphs of pr/T all cut the zero-pressure line in the same point. 
The experiments seemed to be in agreement with Lord Rayleigh’s state- 
ment that at low pressure pr/T is a constant for the permanent gases. 

Sir W. RAMSAY said that the standard substance used was oxygen, and 
that the curves obtained for any vapour at different temperatures prac- 
tically cut the zero-pressure line at the ваше point. 


The Society adjourned until January 23, 1903. 


The Solvay-Kellner Mercury Cell for the Production of 
Alkali and Chlorine.—In our issue of March 15, 1901, we gave 
an illustrated description of this cell, which is being worked 
upon an industrial scale at Jemeppe in Belgium, and at Donetz 
in Russia. In a recent issue of the Zeitschrift für Elektro- 
chemie, F. Glaser gives details of laboratory investigations 
with this type of cell. The cell was constructed of sheet 
iron coated internally with cement in which glass plates were 
embedded. The dimensions of the cell were 49em. by 14·50m. 
by 10cm. high. The depth of mercury on the floor of the 
cell was 2mm., and the anode was formed by a horizontally- 
placed gauze of platinum-iridium wire, the superficial area 
of which was 210 sq. om. The experiments were carried 
out with a solution of potassium chloride, containing 
26 to 30 per cent. by volume. The theoretical E.M.F. 
for electrolytic decomposition with the chain potassium- 
amalgam, potassium chloride, chlorine, is 8:14 volts, and 
this E.M.F. was observed in the experiments when the 
current-connections were broken. The tests showed that 
when the amount of potassium in the amalgam exceeded 
0:012 per cent. a back E.M.F. was created and the yield 
of the cell rapidly fell to zero. This depolarisation ef 
the cathode was due to the migration of the chlorine ions 
from the anode to the cathode, and to the re-formation 
of potassium chloride at the surface of the cathode. In 
practical work, this depolarisation is avoided by causing a 
stream of concentrated alkali chloride solution to flow through 
the cell over the face of the mercury cathode. The author 
found this effective, bat also experimented with separating 
media of sand and gelatinous silica. By aid of diaphragms 
made from these materiale he was able to increase the current 
efficiency of the cell from a maximum of 80 per cent. to one 
of 98 per cent., and the average efficiency of 11 experiments 
was the high one of 95 per cent. The results are summed up 
as follows: — 1. The current losses in this type of cell are 
chiefly due to the depolarising action of the free chlorine upon 
the alkali amalgam ; current losses due to the decomposition 
of H,O are comparatively small. 2. High efficiencies can only 
be attained in the open cell when using high current densi- 
ties, but when using liquid diaphragms of concentrated salt 
Solution or of gelatinous silica, equally good efficiencies can 
be attained, with low current dæatities. 
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VACUUM TUBES АВ LIGHTNING ARRESTERS. 


At a meeting of the Dublin Local Section of the Institution of 
Electrical Engineers, Mr. A. T. Kinsey described some observations 
he had made in connection with the testing of the vacuum tubes used 
аз lightning arresters, The tubes used in the Telegraph Department 
of the Post Office are about )}in. long with „yin. air.gap, and they 
are tested by means of a Ruhmkorff coil, the resistance of the primary 
winding of which is from 0:1 ohm to 015 ohm and of the secondary 
350 ohms, the condenser having а MU of 0:02 microfarads. The 
coil is adjusted to a tin, spark-gap, and is worked by asingle Leclanché 
cell Used as a lightning arrester, the tube is connected with one 
end to earth and the other to the line, and on being tested when in 
good order the colours of the glow at the two ends are blue and 


green respectively. 


st 


He had noticed the following :—First, а good tube connected at 
one terminal only to the secondary of the induction coil glowed if the 
glass were grasped by the fingers, the tube being held over the coil 
with its axis parallel to the coil's axis He had thought that this fact 
might be explained by the presence of а field due to the coil in this 
position which might set up oscillations in the tube. He found, 

owever, that the tube glowed when held in either of the positions 
1,2 and 3. Second, a bad tube—that is, one eee of glowing 
in any оеша circumstances—being connected between the ter- 
minale of the Ruhmkorff coil, а good tube was brought up for 
connection in parallel with the first, when it was observed that its 
approach to the bad tube caused the latter to glow fully. Subsequent 
investigation showed that the effect was due to the approach of the 
hand, and not to that of the gocd tube. The bad tube could not be 
induced to glow by any other means. 


M 
ELECTRICITY WORKS ACCOUNTS. 


Halifax Municipal Blectric Supply Works. 

It is evident from our analysis of these accounts that, 
in consequence chiefly of а much larger expenditure on 
repairs and renewals of mains in,.1901-2, the total works 
costs have gone up materially in spite of slightly lower 
generating costs. On top of this increase in the works 
costs comes a rise in the management and property 
charges of 0:12d. per unit, thus giving a net increase in the 
total costs of 0:194. per unit. Whilst these increases are 
unfortunate, the results displayed by tbis undertaking are 
still excellent. Comparing the figures shown with those of 
municipal concerns of similar size in the same year, the result 
is an extremely favourable verdict for Halifax. The total costs 
there in 1901-2, at 1:47d. per unit, are nearly 0:24. under the 
average, whilst the capital outlay relatively to the output is 
just about three-fourths of the average of municipal under- 
takings of similar size. Owing to the low average price, the 
working profit was no more than 5:82 per cent. of the mean 
capital—an amount which, of course, cannot be considered 
quite enough to cover adequately the capital charges. 

Leith Municipal Electric Supply Works. 

The Leith accounts indicate a most creditable position for 
this undertaking. A general and subatantial reduction of 
costs has been affected in the 1901.2 accounts as compared 
with those of 1900, with the result that the total costs are 
something like O0-75d. under what they might fairly have 
been expected to stand at, judging from the costs of other and 
similar municipal concerns in the same period. The several 
items of cost are all so uniformly excellent that it would be 
superfluous to attempt to pick out one for special notice. 
‘Owing to the low total costs, coupled with a comparatively 
even lower capital expenditure relatively to the output, this 
undertaking is able to take fifth place amongst the municipal 
concerns we have dealt with in 1901-2 in respect of total 
costs plus 6 per cent. of the mean capital expenditure. For an 
undertaking with such a moderate output to show such results is 
highly creditable, and it is to be hoped that it will be found 
possible to keep up the quality of the results. 


Barrow-in-Furness Municipal Electric Supply Works. 

The costs result exhibited by this little undertaking last 
year are quite up to the average of such stations. The works 
costs are, perhaps, still a little too high; but their excess is 
set off by the very moderate value of the management and 
property charges. A less satisfactory feature of this under- 
taking is the amount of the capital expenditure in its relation 
to the output. It appears at present rather too high, and to 
this fact is due the still indifferent financial results recorded, 
because the receipts for current and total revenue per unit are 
distinctly above the usual values. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Municipal)... Nov. 21, 1902| Ken tom & Koightsbe'(Oo.) Apr. 11, 1908 
Accrington (Municipal) . . July 25, 191 2] Kingston-upos-Hall (Mun.) J 
Ayr (Municipal)... .. Nov. Ee 


(Municipal) 
Co 5 16, 1809 а р. е 8 10, 1902 
Blackburn anioipal) 2 5. 7, 1902| Liverpool (Municipai)...... April 4, 1909 


Blackpool (Municipal) ...Nov. 14, 1902| London Elec. Supply Corp.. . Sept. 5, 1902 
Bournemouth (Company) April 18, 1902| Londonderry (Municipal) ..Feb. 16, 1800 
Bolton m nm woes ~ = Dec. 19, 1902} Lymington (Company) Oct. 10, 1902 
Bradford pal) - Dec. 19, 1902| Manchester (Municipal)... . Aug, 29, 1902 
Brighton cr we « = Sept. 12, 1902| Metropolitan Elec. Supply Co. Apr. 25, 1902 
Bristol (Munici Aug. 8, 1902 | Morley (Municipal) ........July 25, 1902 
Bromley (Kent) (Co.) ...... May 16, 1902| Newcastle and E OU ONE 6, 1899 
Brom Kensington (Co.) June 6, 1902| Newcastle-upon-Tyne(Co.) Deo. 12, 1902 
ey (Municipal) ...... Feb. 7,1902| Newmarket (Company)...... Oct. 24,1902 
Burton-upon-Trent (Mun.) July 11, 1902| Ne rt (Mon. е ald ord 11, 1901 
Bury pal) July 11, 1902| No pton (Company) . Oct. 17, 1902 
Cambridge (Company) June 18, 190° | Northwich (Company) ...... Oct. 24, 1952 
Canterbury (Municipal) . . . Oct. 26, 1000 Norwich (Com ) ens ..Sept. 19, 1902 
Cardiff (Municipal) ........ Oct. 25, 1901 | Notting Hill ( мврарт June 6, 1902 
Charing Cross (Company) Mar. 28, 1902 | Nottingham (Municipa!’....Oct. 24, 1902 
Chelmsford (Compsny) ....Oct. 10, 1902| Oldham (Municipal) .. Aug. 29, 1902 
Cen (London) (СО) M April 11, 1902| Oxford (Company) June 13, 1702 
Oheltenham ).... Маг. 14, 1902] Pontypool (Company)..._..May 3, 1901 
Chester )... . Aug. 22, 1902 Portsmouth (Muni )—-..Octf. 25, 1961 

Olty of London (Company) .. April 25, 1902 па Dany) .......Dec. 8, 1 
Clerkenwell (Company) zT 9, 1902, Preston (Company) - Dec. 14, 1600 

asit erri ) 22. . Feb. 28, 1900 Reading (Company)) 5, 

Crewe (Municipal) ........ July 11, 1902 Richmond (Company) . June 29, 1900 
don (Municipal) - Oct. 31, Salford (Municipal) ..... .Dec. 12, 1902 
Palace ct (Co.) Sept. 13, 1901 | Sb. Helens (Municipal! ..Jan. 10, 19X2 

Derby (Muni woe we SBD, 26, St. Jan: es & Pall Mall (Oo.). . Mar. 21, 1 
Dews pr Ain pel). .. Feb. 15, 1901 St. Panoras (London) (Mun. Sept 6. 1902 
Dover (Company)) æ=- Hay 2, Scarboro (Company) — Sept. 19 1902 
Dundee (Municipal)........Dec. 6, 1901 Sheffleld (Municipal) ......Feb. 1, 1901 
Ealing (Municipal) ........ Oct. 31, 1902 Shoreditoh (Municipal) .. .. Jan. 81, 1902 
East Ham (Municip eh)... . . . Nov. 28, 1002 Smithfield Markets, Lond. (Co.) Mar. 8, 1901 
Bastbourne rue pian - .. Mar. 14, 1902, South London (Company) ..May 16, 1902 
Edinb (Municipal) . . NOV 21, 190 South Shields (Municipal). July 4, 1902 
Exeter ( ipal) - Aug. 6, 1806 eee ( опісіра1) - Aug. 1, 1902 
Folkestone (Company) -- May 2, 1002 Southpo U an. 17, 1902 
Glasgow (Municipal) — —..8ept. 12, 1902 Stafford (Municipal). Aug. 10, 1901 
Gloucester (Municipal) Aug. 20, 1901'Stepney (Municl .. .. . . . . Oct. 8, 1902 
Great Varmouth fMno.).... 13, 1901 Sunderland (Munictpal)....Aug. 1, 1902 
Greenock (Municipal) ...... Aug. 80, 1901| Taunton (Municipal) ......June 16, 1899 
Guernsey (Company)........ Sept. 26, 190? | Tunbri Wells (Mun.) ..Aug. 22, 1002 
Guildford (Com æ < .. Осі. 19, 1900| Wakefield (Municipal) ...Dec, 1,1899 
Halifax (Muni .. ~~ ..Deo. 27, 1901| Walsall (Municipal)... . . May 28, 1902 
Hammersmith (Municipal). Oct. 31, 1902| Wandsworth (Company) - May 9, 19¢2 
Hampstead (Municipal) . Nov. 7,1902, Westminster (Company . April 4, 1903 
Hanley (Municipal) ..... Aug. 9, 1901 Whitehaven (Municipal) Feb. 8, 1901 
Harrogate cipal) =.. Jan. 25, 1901 Wimbledon (Municipal) ....Oct. 17, 1902 
Harrow (Company) ........ Deo. 21, 1900 Winchester (Company) . . . June 20, 1902 
Hastings (Municipal) ...... July 18, 1902| Windsor (Company) Dec. 5, А909 
Hereford (Municipal) ...... Jan. 17, 1902 токпе (Сора 2. .. Deo. 22, 1800 
Hove (Company) )) ==- uly 18, 1902 Wolverhampton( Municipal) Jan. 24, 1902 
Hud d (Municipal) _ May 23, 1902 Woolwich (Company) = ~ ~ Мау 81, 1901 
Hull (Municipal) July 4, 1902| Worcester (Municipal) - April 15, 1902 
Isle of Wight (Company)... Sept. 26, 1902| Wycombe (Com, any) ) Get. 17, 1002 


REMARKS TO TABLES. 


HALIPAX.—a Land £11,013. b Machinery £46,310, accumulators £2,069, metera 
£4,113, transformers and motors 45,116, instruments £435. c Buildings £508, 
engines, boilers, &c., £279, transformers £67. d Engineer £350, assistant engineer 
£183, clerk £39. e Proportion of joint expenditure £208, law £10, boiler and fire 
insurance £21 and accident insurance fund £79 (L per cent. on wages and salaries). 
J Lands £13,735. g Machinery £71,476, accumulators £3,467, trausformer and 
motors £7,079, meters £4,700, instruments 6777. A Buildings £565, engines, boilers, 
&c., £1,320, accumulators, #205. i Meter inspector 673, mains su rintendent £55. 
j Of mains £384, meters £363, paving £135. k Chief engineers, , assistant engi- 
neers, £201, clerks £45. J Proportion of joint expenditure £895, law and Parliament- 
ary charges +280, fire insurance £48, boiler insurance £26, accident insurance fund 
£110 ene 1 per cent. on wages and salaries) m lid. net per unit for traction: 
the lighting and ordinary motor power charges is subject to discount from 5 to 
15 per cent. 

IEITH.—« Buildings. b Machinery £10,718, accumulators £2,090, arc lamps and 
arc pillars £1,235, meters «1,619, instruments, £237. c Machinery £13,410, accumu- 
lators £2,090, arc lamps and pillars £4 156, meters £2,4*7 and instruments £290. 
d Includes 21,163 for motor power at 131. per unit. e Buildings £45, engines and 
boilers £103, dynamos, motors, &, £45, other plant and tools £57, accumulators 
and accessories, £1. f Of mains £12, on consumers’ premises £4. g Carbons £186, 
repairs 654. A Engineers’ department £344, clerical staff, £127. «Insurances £44. 
j Buildings £12, engines and boilers £112, dynamos, motors, &c., £7, other plant and 
tools £45, accumulators EI. k Of mains £5), on consumers’ premises t61. ! Carbons 
£416, repairs £40. эл Engineers’ department £150, clerical staff £156, proportion of 
Burgh general administration £203. п Law £4, insurances £34, expenses of loans 
£ 0 With discounts 2 5 to 15 per cent. 

BARROW-IN-PURNESS.—a Station buildings £3,117, sub-station buildings 
£541. b Machinery and plant £17,608, accumulators £760, sub- station plant £2,839, 
meters, indicators, switches, &c., £2,707, switchboards and instruments £2,485, 
public lamps £1,835. c Mains £15,433, services £1,009. d Of buildings £15, 
machinery £174. e Mains and services 260; on consuiners' premises £6, at sub- 
stations £48. f Insurance £30. g Maximum demand system. 
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HALIFAX. LEITH. BARROW-in-FURNESS 
Undertaking Worked by ............ Halifax Corporation. Leith Corporation. Barrow-in-Furness County 
Date of Commencement of Supply | December, 1894. [eurrent for tramways. ||| January, 1899. Feb., 1899. (Borough. 
System of Supply | ............. . Alt.-current transformer sub-stations and con.- 3-wire continuous-curremt. EET wire network. 
NN REGNO n... reete eo poscos W. M. Rogerson. J. Gray Scott. R. Burnett. 
YEAR ENDED MAR. 31,1901. | MAR. 31,1902. DEC. 31,1900. MAY 15,1902. MAR. 31,1902. 
QUANTITIES— 
Units generated .................... ..... 2,001,181 2,932,764 576,329 1,025,485 422,119 
„ BOLD (TOTAL) ....... E 1,896,667 2,557,548 511,765 946,650 284,709 
„ sold toconsumers .................. 492,723 616,072 298,119 505,809 267,711 
» 8014 for public lighting, kc. TM 93,597 77,369 213,646 440, 841 16,998 
„ sold for traction ͥ 1,510,547 1,864,107 nil nil 
"used on Work a . 43,212 250,737 13,500 55,115 
UNITS SOLD perMEAN 8 c.p. CAPACITY 38:6 `9 30`5 174 
Actual maximum supply demanded . 1,298 kilowatts 1,780 kilowatts 356 kilowatts 275 kilowatts 
Load ѓасёог....... . . . . . . 240% 16°4% 11:8% 
Number of public lamps . 110 are 22 arc, 14 (16 c.p.) glow 
Number of consumers .................... 262 
Connectionsto mains in 8c.p. atend year 71210 22,958 
CAPACITY of PLANTin KW.at END YEAR 3.760 525 
Per kilowa Per kilowatt Per kilowatt 
CAPITAL— Tot Гру | Total aged . TOM |_oapacity. 
AUTHORISED (TOTAL) TIT ——ñ—4 2 — — — — — — 
Loan (including Debenture charges) — | — — — — 
MÀ (TOTAL) ...... . . .. . ... £10,617 £37 2 | £75,510 £201 | £46,000 £877 
Loan(includingDebenturecharges) 70,617 | эт 2 75,510 201 46,000 877 
AUTHORISED, NOT RECEIVED PENA — — — | — — 
Share (unissued) CUR T р HH — — — — — — — 
Share (un called) . e — — — — | — — — 
Loan (including Debentures) ...... — = — 21,000 52:8 — = 
REPAID (TOTAL) .. . .. нне 5,899 311 6,893 | 1:83 1,812 2:83 2,708 516 
RESERVE OR SINKING РОМР............ = | 0:467 B | = nl = 
DEPRECIATION FUND .................. 4,958 261 3,115 0:828 nil | — nil — 
EXPENDED (ТОТАТ.)........................ 137,884 | 726 202,089 537 44,042 68:8 54,847 105 
Lands and buildings .............. ....| 32,0784 16:9 40,513/ | 10:8 9,6954) 151 8,658% 16:5 
U 58,093 | 306 87,4982 255 15,950° 24:9 28,2555 53°8 
c ‚| 47,266 219 15,651 196 16,546 25'5 16,441* 51:5 
Miscellaneous .......................... 447 | 0:255 447 0:119 2,055 5` 21 1,515 2:88 
BALANCE OF CAPITAL ACCOUNT ...... – 35:4 - 126,579 — 33:6 | — 8.847 - 169 
| Per unit of | Per unit of | Per unit of Per unit of Per unit of 
Total. | total units | Total. | total uuits Total, | total units | Total. | total units || Total. | total units 
REVENUE— toc ra ВЫТ орда a ДЕЈ ЧЫ, * s Oe ee A smod. — 
TOTAL ....................... . . . . £19,082 2413d. | £24,724 2:320d. £6,385 2:994d. | £10,282 2°606d. £5,155 4'345d. 
Revenue from supply ............ Nee 7,550 0°9504. 8,858 0:829d. 4,2094 1:9744. 5,915 1°498d. 4,635 3 907d. 
А meters, &c. ............... 191 | 00244, 219 0:021d. — — 25 | 0°0064. | 165 0:139d. 
ж public lighting ............ 1,167 0:1484. 967 0:091d. 2,160 1:0144. 4,290 1:087d. | 525 0:2724. 
= supply for traction 10,239 1:2964. 14,565 1:566d. nil -- — nil кы 
miscellaneous sources 155 00174. 137 00184, 16 0:008d. 54 0°014d. 54 0˙029d. 
EXPENDITURE— | | | 
TOTAL COS Ts . . . £10,158 12854. | £15,684 14714, £4,744 | 2224A. | £5,903 | 14964. £3,161 2:663d. 
TOTAL WORKS COSTS ..................... 8077 | 10224. 11,646 1:093d. 3,446 16168. 4564 | 1157d. 2,394 2:017d. 
Generation of Electricity . 7,701 Oed. 10,244 0:96 1d, 2883 | 15524. 3,346 O'S 48d. 2,143 I'804d. 
Fuel (including cartage, &c.) ...... 4,678 0:5924d. 5,165 0:485d. 1,735 0:8424d. 2,192 0:5564, 1,157 0"958а 
Oil, waste, water, stores 631 0:0804. Pitt 0:1044. 93 0 044d, 158 0:0404. 169 0:1424 
Wages at station ..................... 1,539 | 0:1954. 1,880 | 01764. 742 05484. 818 | 0207. | 648 0:546d. 
* Repairs & maintenance at Station 853° | 01084. 2,090" | 01964. 252e 0:1184. 1787 0`0454. || 1894 01594, 
Distribution of Electricity g 376 0*0 48d. 1,408 | 01324, 88 | 00154. 181 0*046d. | 151 0°127d. 
r n 92 0-0124, 501: | 0077d. 17 | 00084. 69 0:0174. 57 0`0514. 
Repairs, renewals of mains, &c. ... 284 | 0°036d. 9027 0:0854. 16/ 0:0084. 1124 00284. 114 0:096d. 
ТИ БАЙЛЫ... дасыз ийис. — — = — 530 | 0:249d. 1,037 0'263d. 100 0 0844. 
b — — — z 261 | 01224. 581 0:1474. 22 0 0194. 
т ссузе уалар — = EN 2697 | 01264. 456! | 01164. || 78 | 00504. 
MANAGEMENT CHARGES, &c. ......... 2,082 02634, 4038 | 0379d. 1.237 0:609d. 1,211 0:307d. 767 0:646d. 
TI УТОГ TT RINT PIDE 7 0 0014. — — T 0:208d | 106 | 0*027d. 114 л 096d. 
Pathan with (adus. sis eo eoram ЫНАН ЖОЛ 840 | O'106d. 1,502 0:141d. | 449 4 407 01034. 56 Cd. 
P АННА 1,285 | 01564. 2536 | 02384. 854 | 04014. = | = 598 0 504 4d. 
0 5724 | C0 072d. 647* 0:0614. 569^ 0:2674. 514", 01304. 429 0: 362d. 
Stationery, &“ 41 0:005d. 110 0:0104. 14 0 0354. 72 0:0184. 63 0:053¢. 
Establishment charges 272 0°0544. 565 0*034d. 145 0:068d. 108 0 0274. 16 | 0:064d. 
Law charges, o.... . 550° | 00444. 1,416! | 01334. 66i | O'*081d. 0:0334. 307 0°0254. 
| mean to mean % to mean % to mean 
—— BB | e cap-exp'ndea|| Total, EA expndeo| Total. cap.expdec|| rot. |cap.exp'nded 
WORKING PROFIT FOR YEAR ......... £8,923 779% | £9039 E 32% £104 406% £4366 | 726% £1,994 4:30% 
Carried to Depreciation Fund...... 2,54) | 204% 700 0:412% || | — x = "yo wr 
Carried to Reserve Fund ............ 965 0:842% 2,749 1:622, || 1.208 2:99% 2,558 4:26% 1,079 2'33% 
Net int. on loans (incl, Deb. charges) 5,619 35-16% 5,591 5'29% 1,162 2:87% 1996 5% 1,257 271% 
Net profit for the year 2,000 175% nil Р = — — | — - 642 - 077477 
BALANCE FROM LAST ACCOUNT ...... — - nil — 350 0:866% == — -1.744 | -376% 
Do. AVAILABLE for DISTRIBUTION, &c. 2,000 | 175% nil ә = — — э = 
PPP URN AMO res 253 ni = 87: 0:988% 198 | 10513 2,086 150% 
ORDINARY DIVIDEND PAID ............ — | — -— — — = => | = — an 
PERCENT. of TOTAL COSTS to REVENUE 532% 63:57; 148% 5747% 613; 
Expenditure per mean kilowatt capacity £6. 9s, 04. £5. 10s. 10d. £8. 16s. 2d. £7. 4s. 104. £6. 03. 5d 
REVENUE PER MEAN KW. CAPACITY £12. 2s. 2d. £8. 14s. 7d. £11. 7s. 2d. £12. 12s. Od. £9 15s. 5d 
REV. PER 8-C.P. CONNECTED, MEAN... 7s. 4d. 7s. 7d | 6s. 3d. 5s. 10d. Тв. 4d. 
Price charged for lighting, per unit ... Ad. m 4d. | 5d. 44.° 63. (14 hours) to 341.2 
* for power, per unit 2d. n 2d. | lid, 142d. 3d. (14 hours) to 11d.“ 
* for public lighting......... 54. per unit ód. per unit !| £29 per lamp per ann.] £20 per lamp per ann. 4% £15 9 n per aun, 
Receipts per unit for private supply ... 358d, 3 45d. | 339d. 2814. 
а „ for public lighting... 5:004. 3:004. | 1:854, Ріда by 00 С 7 
u " for tration ... а 1-884. 1874. | жы - 
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THE RATING OF ELECTRIC LIGHTING, ELECTRIC TRAMWAY, AND 
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TRADES UNIONS AND FRIENDLY SOCIETIES. 

We all agree in preaching the doctrine that the interests of 
Capital and Labour are identical in the long, long run—and we 
all agree in acting as if the two interests were hopelessly irre- 
concilable. But it seems to us that in this country the present 
moment is distinctly propitious for an honest endeavour 
on the part of Capital to place its relations with Labour on a 
peace footing, and we know of no better way of making a 
beginning than by founding friendly societies, provident 
societies, pension funds and the like, to which employers and 
employees both contribute, and in which they are, therefore, 
mutually interested. Trade Unionism is as much a permanent 
feature of society, as at present constituted and civilised, as joint. 
stock enterprise, and the game of ‘‘smashing the unions" 
is, therefure, likely to prove as perennial and as expensive & 
form of amusement as, say, international yacht racing. On 
the other hand, apart from the general feeling of impatience 
of its pretensions which has grown up of late, Trade Unionism 
has recently received two distinct rebuffs—the failure of the 
Engineers’ strike, and the Taff Vale judgment last Friday. 
Trade Unions, it has been ruled, are not above the law of the 
land, a position which the pusillanimity of Parliament had 
too long permitted them to assume. That being so, all the 
funds of trade unions are liable to be attached, should these 
organisations engage in the future in the many devious 
practices in which they have so freely indulged in the past. 
Hence, the money which members have lodged with these 
societies with a view to sick pay and a provision for old 
age are threatened. We cannot help thinking that even 
staunch trade unionists will welcome this present opportunity 
of keeping their trade union, or war organisation, as much & 
thing apart from their peace, or sick pay organisation, as the 
War Office is distinct from the Board of Green Cloth. 

Such being the posture of affairs, we were led to make 
а somewhat close study of the rules of the British Electrical 
Friendly Society. If we may judge from the recently-published 
accounts and the exceedingly compressed report of the pro- 
ceedings at its first annual general meeting which was sent us 
last week (The Electrician, p. 889), the interesting and important 
experiment now being tried by the British Electric Traction 
Co. bids fair to meet with the success it deserves, although 
it is too early as yet to indulge in anything approximating & 
prolonged blast on the trumpets. ‘Plain good intention,” said 
Burge, “is of no mean force in the government of mankind” ; 
and the good intentions of the British Electric Traction Co. in 
founding this society are exceeding ly plain. First and foremost, 
membership is absolutely voluntary. In the words of a little 
explanatory pamphlet which has been issued: “ А man may 
join, leave and rejoin the Society, or he may leave it severely 
alone and do better for himself elsewhere—if he can.” That 
is the true statesmanlike spirit. Compulsion, open or concealed, 
not only spells litigation, but entirely does away with the 
feeling of good-fellowahip, which it should be the chief, if not 
the sole, aim of such mutual societies to foster. And what is 
given with one hand is not taken away with the other. 02 
the Central Committee, which is the governing body of the 
Society, the companies can only carry the day by the 
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casting vote of the chairman, whilst in General Meeting the 
men can outvote their employers, and each local branch is 
given as much local self-government as is compatible with 
general unity. In short, the men are given а liberal share in 
the management. Moreover, once in the Society they are not kept 
penned in like a flock of sheep ; they are at liberty to withdraw 
on giving 28 days’ notice, and receive back two-thirds of all 
they may have subsoribed, less the amount of any benefits 
they may have received— the 33 per cent. retained being their 
proportion of the general expenses of the Society. Finally, 
the companies which join the society engage to make a regular 
weekly contribution equal to one-half of their men's subscrip- 
tions. This is a most praiseworthy feature. Donations from 
directors, sums voted spasmodically by shareholders, all smack 
of charity, and, like all charity, cover a multitude of financial 
sins and tend to ultimate insolvency. In our opinion, if a 
company will not give regularly upon a definite basis and 
in proportion to its men, it would do well to refrain altogether. 

So much for the entirely satisfactory side of this electrical 
experiment. Now for one dubious departure from customary 
practice. The founders of the Society do not appear to have 
allowed their hearts to rule their heads. The highest actuarial 
advice was secured and would appear to have been generally 
followed, for we note that the rate of subscription is graduated 
according to age of entry, and that all sick pay ceases at 65 ; 
the omission of which two precautions has sent in the past 
many а well-intentioned society straight on to the rocks. The 
dubious departure to which we allude is this: an abnormally 
high rate of sick pay is granted. Let us quote again from 
the explanatory pamphlet: ** When а man is ill he wants sick 
comforts and care, if he is to get well quickly ; that is not a good 
time to put him on short commons and hard fare, and yet this 
must be the case if he can earn nothing and his sick pay is a 
mere pittance. Generous benefits for a reasonable time is, 
therefore, the motto of the B.E.F.S." This flourish was, no 
doubt, intended to allure, and yet we are far from saying 
that in theory the motto of the В.Е.Е.5. is a wrong one. 
But, alas, that it should be so, generous ideals cannot always 
flourish in this dull world, and we should have anticipated 
that a rate of sick pay, amounting in some cases to as 
much as two-thirds of the normal amount earned by а man in 
fall work, would have encouraged a marked tendency to—take 
rest. If our fears should prove groundless, no one will be 
more pleased than ourselves. However, no irreparable harm 
need be caused by this overtrustfulness in the goodness of 
fallen human nature, if overtrustfulness it be, since we observe 
that there are rigid regulations with regard to quinquennial 
actuarial investigations, and that the first of the series may 
be ordered by the Central Committee at any moment ; 
moreover, the sickness experience of the Society will be 
readily available, since the Register of Risks has to be kept 
in the manner prescribed by the Actuary, and the Actuary 
is Mr. F. G. P. Neon. 

We have lefé over for mention until the last what is, prob- 
ably, the most exceptional feature of this Society. The 
B.E.T. has not restricted the membership to the numerous 
tramway undertakings which revolve around it. ‘ Any 
Company or Public Body owning or working a Tramway or 
Light Railway Undertaking in the United Kingdom, the Isle 
of Man or the Channel Islands,” may join the Society, if 
approved by the Central Committee. The B. E. T. has thus 
carried into its Friendly Society Scheme the same policy of the 
open door which so honourably distinguishes its Superannua- 
tion Scheme, although the door is not equally wide open in the 
two cases. In the Superannuation Scheme no company is 
barred out. In the Friendly Society, membership is practi- 


cally restricted to traction undertakings. 
wise precaution at the outset, in view of the many knotty prac- 
tical problems to be solved and of the fact that an extension 
of the functions of the Society into provident work and pensions 
is contemplated. It is well to proceed slowly in all that pertains 
to new departures in which Capital and Labour are mutually 
interested. But we hope that when the Society, on its present 
broad basis, has attained assured successit will be found possible 
to make the basis still broader. To do so will add strength to the 
Society, not only by augmenting its number and thereby 
smoothing out the ripples on the sickness curve, but also by 
making membersbip of the Society more and more valuable 
to the men. It is a rule of the B. E. F. S. that “ А weekly 
wage earner who passes straight from the service of one Con- 
tributing Company to that of another shall be entitled to 
continue a Contributing Member of the Society.” The greater 
the number of companies within the fold the less the chance, 
therefore, of a man finding himself shut out from its benefits 
through no fault of his own. Meanwhile, the door is open to 
all tramway and light railway undertakings. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


——9——— | | 
Response in the Living and Non-Living. By Jacapis CHUNDER 
Вовк, M.A., D.So. (London: Longmans, Green & Co.) 108. 6d. 


We have already had occasion to draw attention to Dr. 
Bose's remarkable experiments on living апа dead matter 
(see The Electrician, Vol. XLVII., р. 140. They show that 
there is a continuous transition from the one kind of matter 
to the other, and that some inorganic materials—notably 
metals like tin—are capable of being stimulated, fatigued, 
poisoned and temporarily killed i. e., deprived of the 
power of electric response to shock. Thus another func- 
tion of living matter has been annexed to physical 
science, or, rather, the idea of life has been expanded. It 
is impossible to say where organic life begins and where it 
stops. Natura non facit saltum, and there is a continuous 
transition from the lump of clay to the human being. It is 
all a matter of organisation ; the constituents of a lump of 
clay are not organised. When one particle is detached, the 
others remain indifferent. When one point is attacked, there 
is no thrill through the body of the clay, no memory of 
previous attacks, no attempt to resist disintegration. When 
the body attacked is a wire, a vegetable fibre, or a nerve, there 
is а temporary electric current from the excited to the 
unexcited portion. It has been known for some time that 
а twisted wire has a memory, or at least simulates it. If 
several successive twists in different directions are imparted 
to it, it will untwist them separately, and will not merely 
summarise the final effect. It is true we can manufacture or 
“ oreate " а wire, whereas we cannot create an animal or 
vegetable fibre—at present. We require an unbroken tradi- 
tion of previous organisation and experience to obtain the 
“living” tissue; in other words, a birth or а subdivision— 
omne vivum er ovo. But no limit can be assigned to the 
extent to which human ingenuity may be able to reproduce 
the external phenomena of life. Prof. Bose has opened up a 
field which was hitherto considered absolutely closed. Nerve 
currents may be produced in metals and in plants—that is 
the rough outline of his results. If, in addition, a wire has a 
rudimentary memory, it follows that it may be trained or 
* educated." We all know how permanent magnets are 
inured to the vicissitudes of the earth’s magnetic field, how 
they are aged " artificially, and how thermometer bulbs are 
taught not to expand in the course of a century. The handing 
on of the habits thus acquired to a small portion of the sub- 
stance, and the impossibility of artificially reproducing them, 
is all we want to bridge the gap between the inorganic and 


the organic world. 


No doubt this isa . 
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This line of thought is distasteful to some minds, but only 
to those minds which worship the flesh and blood as life 
itself. The whole realm of conscious existence, the subjective 
counterpart of these objective phenomena, is absolutely 
untouched by these investigations. Ultimately; the onl 
realities we know are our own sensations and states of mind. 
Some of these, which we find reproduced in other minds, we 
call real or “external” phenomena. By comparison and 
analogy, we find certain phenomena usually associated with 
more or less rudimentary minds, and then we call them living 
or organic. We find no trace of a mind in others, and then we 
call them inorganic. But Prof. Bose shows that the inorganic 
world is much smaller than we thought, and it possibly does not 
exist at all. It is much easier to think there is no inorganic 
matter than that there is no life. Indeed, the latter is impos- 
sible to conceive, because we are immediately conscious of life, 
and of life alone. So the author turns out to be, not a 
materialist, but the most thoroughgoing of anti-materialists. 
We can, indeed, see no objection to regarding atoms as livivg 
beings, which are born iu vast numbers every second, and die 
in equally vast numbers, and owe their unchanging physical 
and chemical qualities to the age-long tradition of their 
species. i E. F. 


Electro-plating and Electro-refining. Ву Warr and Pamir 
(London : Crosby Lockwood & Son.) 12s. 6d. 

Alexander Watts book on “ Electro-deposition " has been 
long known as a text-book on the art, Mr. Philip’s recent 
edition is designed to bring the work to a modern standard of 
knowledge. We cannot help thinking that it would have been 
better to “scrap” the old stuff and re-write the book. There 
is a vast amount of matter that belongs to the early sixties 
occupying space which would be more profitably devoted to 
the work of the present century. No rational being wants to 
see a picture of a bichromate cell (bottle form), or to be told 
how to make cyanide from yellow prussiate of potash. Let 
the dead past bury its dead. The present editor of the book, 
Mr. Philip, has made an excellent effort to give a touch of 
reality to a jejune production, and to this end has started a 
new idea. He has endeavoured to compute the various factors 
which go to make up the total cost of electrolytic copper 
refining and to generalise the data available. It happens 
that the facts available for Mr. Philip's computations are 
somewhat scanty and not altogether concordant, but the 
attempt is, nevertheless, noteworthy, and is important as 
indicating those several causes of cost which determine 
whether a given refinery shali pay or not. М“. Philip him- 
self points out that the method may be extended to other 
electrolytic industries, and in this we concur. Воб it 
is ill work putting new wine into old bottles, and we 
should feel happier if the editor of the book had been given 
a free hand, with leave to re-write it; to preserve all the 
useful recipes proper to the art of the electro plater; to 
keep, it may be, some historical record of early methods in 
the industry ; to add all modern processes in electro-metallurgy 
(using this in its widest sense) which he was able to discover, 
and with injunction to discard all matters obsolete and of 
general knowledge. If, in addition, he would give us his own 
views on the larger subject of electrochemical manufacture, 
gathering in ав many original facts as jealous manuiacturers 
would allow, and handling them with the industry and skill 
which he has already displayed in a special section, the book 
would resume the place it held. We venture to think that 
Mr. Philip will not resent our suggestion, and may take steps 
to revivily what was in its time a sound and useful ae es 
Mensuration. Ву К. W. Eowarps, M.A. (London: Edward Arnold.) 

6d. 


Unfortunately this book is not complete in itself, and before 
it can be of use to the student he must provide himself with a 
сору of ‘‘Chambers’ Mathematical Tables." It is question- 
able whether a person studying the elements of algebra and 
trigonometry actually requires to attain to such a degree of 
accuracy as, for instance, seven figures in the mantissa of a 
logarithm, and, therefore, we think the author would have 
done well to provide tables to, say, four figures at the end of 
the book. Apart from this, however, the work is an exceedingly 


useful one and contains much that is of service to an engi- 
neering student. The author says that the firat chapter, on 
logarithms, may be neglected if desired, but the matter is 
treated so clearly and thoroughly that it deserves the attention 
of even those who are fairly conversant with the subject. 
The properties and solution of triangles are dealt with, and 
wherever one of Euolid's propositions is used, its number and 
book is quoted. A particular good feature of the book is that 
which deals with the use of squared paper, without an accurate 
knowledge of which no engineer’s education is complete. Mr. 
Edwards has, doubtless unintentionally, made one serious 
omission; he has neglected, to point out that the unit of cir- 
cular measurement is known as the radian. He has carefully 
explained that circular measurement consists of arc divided 
by radius, but there is nothing to indicate the nature of a 
radian, nor is it mentioned. No knowledge of higher mathe- 
matics is required, and it is, therefore, not surprising that the 
author has seen fit to devote a chapter each to frusta and the 
sphere. Even this amount is none too much for these im- 
portant subjects when they are not discussed by means of that 
time and labour-saving device, the calculus. It is obvious 
that many of the problems could be solved with the greatest 
of ease by means of the calculus, but it is contended that if 
they are first attacked from an elementary standpoint, they 
will eventually be better understood when solution is attempted 
by higher and more expeditious means. 


SOME LIMITS IN HEAYY ELECTRICAL 
' ENGINEERING.* 
BY JAMES SWINBURNE. 
(Concluded from page 846.) 
THE INCANDESCENT LAMP. 


This simple hot carbon wire in a bulb involves the most extra- 
ordinary physical complexities. A great many curious things go on 
inside the simple-looking globe. A good account of what is kuown 
—epecially since he took the subject in hand—has been written by 
Dr. Fleming,t and the scientific manufacture of this interesting 
article has ben fully described by Mr. Ram [. The incandescent 
lamp is а simple hot body radiator, and the limit of efficiency depends 
chiefly on the temperature of the carbon. As we are limited by the 
size of mains, we can only use pressures of 100 or 200 volts 
and this limite us to carbon, or something of still higher specific 
resistance. The high pressure is bad for the lamp in every way. 
The carbon has to ba longer and thinner, and therefore weaker, while 
the great pressure between the ends of the carbons gives rise to 
invisible discharges across the hot interior. The high pressure thus 
means that the surface of the carbon is worn away quicker, and that 
the carbon is thinner aud less able to stand it. Inherently, a high- 
pls lump is worse than a low, but the convenience as to distri- 

ution outweighs this disadvantage. The limit of efficiency of 
incandescent lamps is chiefly due to the variations of supply pressure. 
Carbon is beginning to soften at ordinary lamp temperatures, and the 
upper limit is soon reached. So that, though a tang may give а 
third or even half а candle per watt when run steadily, it has to be 
rated at a quarter to make it safe uader ordinary conditions. The 
sensitiveness of the carbon lamp to pressure in its tarn limits the 
pes variation of pressure of supply, and thus costs us very 

eavily in mains. If we had incandescent lamps which did not 
mind 20 per cent. pressure variation, we would have saved millions 
in mains in this country alone. Recently the demand for * ballast ” 
for the Nernst lamp has le 1 to the introduction, for that purpose, of 
little bulbs containing fine iron wire heated to the critical point. 
This “ ballast" may be used in series with the incandescent lamp. 
Fig. 5 gives some curves taken by Mr. M. Solomon, who has been 
working at this subject. It will be sean that а small resistance will 
allow a lamp to be run nearly at its maximum safe efficiency in spite 
of pressure variations, while a larger resistance will enable lamps to 
be run off tramway and other varying pressure circuits with good 
overall efficiency. À | 

Other materials have been proposed instead of carbon. A great 
deal of work has been done on metals, but they have the great fault 
of low specific resistance. Even osmium seems unlikely for 200 
volta. e specific resistance of metal goes up very quickly near the 
melting point, but even then it is too low. I have worked a gool 


* Presidential address to the Institution of Electrical Engineers. 
Delivered December 4th. 

T The Physics of the Incandescent Lam p.“ 

t “ Тһе Incandescent Lamp and its Manufacture.“ 
Electrician " Printing and Publishing Co.) 
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deal at this problem, but unsuccessfully so far. Most of the metals 
generally called infusible are not nearly refractory enough. It is 
guite easy to melt such things as tungsten and molybdenum into 
globules at the temperatures necessary for high efficiencies . To oust 
the carbon lamp a great advance in temperature is necessary. I 
have found a metal that seems refractory enough, but it bas too 
low resistance, and there is very serious difficulties in making wires 
of it. It would seem that black oxides ought to make good filaments. 
Most of these substances melt easily. They conduct when first made, 
and go on conducting when hot. But, if then allowed to cool, it will 
be found that they have undergone a change and no longer conduct. 
The black or brown oxide of vanadium is а good example of tbis. 
The idea of making lampe of carbides has become very fashionable 
lately. People have put oxides into carbon for the last 20 years. 
The old idea is to get hold of an oxide that radiates more light at a 
given temperature than it ought to, which is itself a fallacy,* while 
the idea of oxide in contact with carbon is chemically absurd. "There 
is no oxide irreducible by hot carbon. The carbides are not by an 
meansall refractory. Some are, though, but thereare immense difficul- 
ties in making carbide lamps. I have made low resistance carbide 
lamps which stood high temperatures, but that is a very small step 
on the way. Mr. W. H. Story has gone on with this, beginning 
wkere I left off. After two years’ solid work he has made no carbide 
lampe, but I believe he will eventually. To make a fine filament 
material of an infueible material, which can be made only at electric 
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furnace temperatures and which is generally decomposed by moist 
air, is notan easy taek. It is easy to think you have made a carbide 
lamp by incorporating an oxide in the filament material, but the 
resulting filament is generally mostly if not wholly carbon. What 
happens to the metal under the circumstances is rather a mystery. 
There ie, however, а chance of enlarging our limits in incandescent 
lampe of the ordinary kind, but it seems strange that the melting 
points of all known materials should suddenly reach a higher limit. 
Assuming the Stefan-Boltzmann law for ordinary light radiations, 
the fact that the efficiencies of refractory bodies all reach limits of the 
same order shows that the most refractory bodies melt at about the 
same temperature, somewhere in the neighbourhood of 3,000°A. As 
melting points are dotted along the temperature scale from 16°A. for 
hydrogen and something lower, not yet determined, for helium and 
bodies ending in “on” up to about 3,000 A., we might expect some 
to go up to 4,000°Д., 5,000°A., and so on. Whatever the inter- 
molecular forces may be that bind the particles to make solids, the 
vibration forces due to temperature seem to overcome the greatest at 
about 3,000 A. 

Instead of an ordinary conductor, Nernst uses an electrolyte which 


* See Note G., “ Efficiency and Temperature.” 


stands a higher temperature. The conduction is electrolytic, as can 
easily be shown, but there are many curious phenomena, many of 
them so far unexplained, in the Nernst lamp. The efficiency of the 
Nernst lamp is about 06 candle per watt. It was at one time aup- 
posed to owe its efficiency to selective emission, but there is no reason 
to doubt that it isa pure temperature radiation. It might be said 
that as а vacuum tube and a Nernst glower both conduct electro- 
lytically, both being transparent, the Nernst may work by direct 
conversion of electrical power into radiation ; but it does not work 
in this way, at least not mainly. Emissivity seems to vary with 
temperature in the case of solide and liquids. A transparent, that is 
to say а non-absorbing, gas does not radiate when heated, but a trans- 
parent solid emits when hot even those rays which it does not absorb 
when cold. Recently some writers have treated the ordinary carbon 
filament as being transparent when hot. If it were transparent it 
would not follow the cosine law, but it also would have to conduct 
electrolytically. The idea of carbon conducting electrolytically is 
too extreme to be entertained. It is difficult to say how the idea of 
the transparency of hot carbon has arisen. Perhaps carbon does not 
behave as a black body because it is not quite black, and because 
its index of refraction is widely different from that of a vacuum, во 
that it may depart from the law of cosines and look brighter in the 
centre, as if transparent The Nernst lamp, however, gets us nearer 
our limits both by high temperature and high pressure, so that it 
pushes out the limits of constant pressure distribution. One diffi- 
culty in the electrolytic lamp is to get the material to conduct at a 
low enough temperature, and to stand a high temperature too. The 
Nernst lamp is essentially zirconia, which stands a high temperature. 
A little basic oxide of the yttria group is added, and there is probably 
formed a portion of zirconate of these metals which is fusible enough 
to conduct at a lower temperature. This subject needs elucidation, 
88 the zirconates are probably like the silicates, forming along series. 
Moreover, zirconia and yttria in the atl ego for simple zirconate 
form a very infusible material The whole subject is very obscure, 
We cannot say we have got anywhere near our limits of high tem- 
perature efficiency of running, low temperature in starting, or high 
pressure in the electrolytic lamp. 


Note G.—EYrFICIENCY AND TEMPERATURE. 

It is necessary to point out that the view that the efficiency of a radiat- 
ing body depends on temperature only and not on the surface, is not 
generally held by scientific шеп. Some 18 years ago I believe I wasa 
minority of one in holding that in an incandescent body, such asa lamp 
filament, the efficiency depends on the temperature only ; and that the 
colour of light depends on the temperature only. Mr. Ram, in his book on 
the incandescent lamp, holds this view, but he is an old assistant of mine 
in lamp making, and we are still а small minority of two or more. My 
reason for holding this view was that it seemed to me that if a body with 
a special surface gave out light of a white or bluer colour, the phenomenon 
would be at variance with the second law of thermodynamics, and the sur- 
face would be doing the work of Maxwell’s demon, not by letting through 
only the most rapid molecules, but letting through only the vibrations 
corresponding with them, which is much the same thing. 


ELECTRIC HEATING, 


The limit of electric heating is clearly purely financial. To con- 
vert heat into other energy with a very small efficiency and to send 
it out by expensive cables, and then to degrade the energy down to 
heat again is obviously much dearer than burning coal or gas direct. 
Butin many domestic cases the convenience is so great that the limit 
is not so low as might be thought, and electric heating for cooking 
and other domestic uses may develop considerably. The electric arc 
and incandescent lamps are essentially cases of electric heating. By 
far the most important use of electric heating is the furnace. Here 
the temperature available is only limited by the volatilisation of 
the electrodes, and this enables us to get temperatures otherwise 
unavailable, so that we can get chemical actions which are impossible 
at lower temperatures, either because they are endothermic or because 
the materials do not come into chemical contact at ordinary tempera- 
tures. It is impossible to say what our limits are in the electrical 
furnace. Probably the temperature is limited by the volatilising of 
catbon. The products are not limited to endothermic compounds. 
The furnace is useful for the reduction of metals and phosphorus and 
for melting glass, and, it is hoped, silica for optical and laboratory 
purposes, aad perhaps for cooking utensils and evaporating pans and 
crucibles in chemical engineering and metallurgy. 


RAILWAYS. 

It is almost absurd to begin to consider the limits of the use of 
electrical transmission on railways at this date. Tne future of elec- 
tric railways, electric tramways and automobiles is rather a matter 
of vague conjecture and picturesque prophecy. Tubes are multiply- 
ing rapidly, and railways are putting down electric transmission on 
suburban lines in Europe and the States. On short lines with many 
stops we have to contend with inefficiency at starting. On long lines 
there is difficulty of transmission or cost of transformation and diffi- 
culties of collection. Weare very much handicapped, or limited, by 
the want of a suitable variable speed-gear for large powers. For 
short lines the ordinary tramway system is used and many schemes 
have been proposed. Three-phase motors, either in cascade with 


396 


THE ELECTRICIAN, DECEMBER 26, 1902. 


high primary pressures or arranged eimply are being tried, and have 
many advantages. "Various arrangements of motors have also been 
discussed or tried. Series distribution has been proposed but never 


tried. Thovgh it superficially resembles series tramways it differs 


essentially in the switches being along way apart, and not worked 
by the train, and having constant current variable speed generators. 
One difference makes it practical as far as the switches go, the other 
fficient. But a variable speed-gear would solve the difficulty very 
much better than any of these schemes. We could then have timple 
alternating circuits with allthe consequent ease of transmiseion and 
transformation, and the trains could go at suitable speeds with high 
efficiencies throughout. The Leonard is an eléctrical variable speed- 
gear, but it is expensive and not very efficient. A few mechanical 
gears have been proposed to work with synchronous alternating 
motors. The most obvious arrangement ів a system of pumps. Air 
pumps with a reservoir have been proposed. A system of oil | umps 
of variable stroke is also in use to seme extent for automobiles.* 
But machinery of that sort practically means that an electromotive 
must have not only a motor of вау 1,000kw., but what amounts to 
two sets of motion work. This must mean serious expense. We 
may, therefore, say that we are limited by the want of either a 
variable speed simple alternate-current motor, or a simple variable 
epeed-gear capable of transmitting a very large torque, and packing 
into an engine. A recently developed scheme is the use of low- 
frequency alternating currents with laminated series-wound motors. 
This solves the difficulty, but at the expense of large idle current, 
induced pressure in short-circuited armature coils, large expensive 
and inefficient transformers, and theordinary disadvantage of the series- 
motor on constant pressure. This plan is well worth serious study. 

The collection of large currents at great speeds has long loomed 
ав а limit. The published accounts of experiments at Zossen would 
lead us to suppose there is no trouble on this score. Stillit is & 
difficulty many engineers fear. 

In electric tramways there is nolimitin sight. 'The power can be 
sent over any distance desired, and there geems to be no limit to the 
people who want to travel on electrical trames. The question of 
electrolysis is rather that of a limit to the duration of pipe companies’ 
property. It is a very difficult question. Though the threatened 
effects of electrolysis have no doubt been exaggerated it is at best а 
question of degree, and the ingenuity of engineers is continually 
reducing the chance of damage. It has recently been urged that 

frequent reversals of polarity of the system reduces the electrolysis 
very considerably. 

Note H.—VaRIABLE SPERD GEAR. 

A variable speed gear has been invented by Mr. Hall for use in automobiles, 
but his gear is also applicable to electromotives. It consists of two sete of 
oil pump engines of variable stroke mounted in a rotatiog frame. One 
set of oil pumps works on to a fixed axle, the other on to the driving axle, 
and the motor drives the frame round. If the frame goes at constant 


speed, the speed of the driving axle varies according to the strokes of the 
pumps. If they are equal, the engine goes at half-speed. If the fixed axle- 
pumps are at no stroke, and the moving axle at full stroke, the engine goes 
at full speed. The speed can thus be gradually varied from nothing up to 
full speed, and at full speed the efficiency is 1. At balf-speed the pumps 
are doing their maximum power. 
efficiency is 095, and so on. 


If their efficiency is 0'9 the total 


Mr. Hall purposes to use two gears and four motors. The driving axles 
are connected with the driving wheels by coupling rods. The electrumotive 
is articulated in the middle to turn corners better. This system allows the 
train to be run by high-pressure, single-phase, copstant-speed motors. 
At starting, ор, say, double torque, the current is practically zero, climbing 
up to full current at balf-speed. The change ia then made from constant 
torque to cons!aot power, and the train gradually gets up to full speed 
with its normal current. In ordinary running the speed would be about 
nine-tenths of tbe maximum to allow a margin, so that the oil pumps 
would transmit 0:1 of the actual power, or about 0°08 of the maximum 
poser. Taking the pumps’ efficiency to be 0°9 the loss is 0:008, or under 
1 per cent. at ordinary speeds. This system thus allows the electromotive 
to exert any starting torque the motion work is strong enough to transmit, 
or the adhesion to utilize, while the motor only takes in enough power to 
run the mechanism round ; and it allows the electromotive to run at any 
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* See Note H., Variable Speed Gear." 


speed within designed limite, taking just the power needed, all this being 
done on а single-phase alternating-current system of convenient frequency, 
with every facility for transmission over great distances and distribution, 
and energy return on stopping. The Hall electromotive is shown diagram- 
matically ín Fig. 6. | | 

The electric motor permits of another arrangement, however, in which 
the pumps do not rotate. 'The motor armature is on the driving axle, and 
the field magnets can revolve too. The field magnete work two stationary 
oil pumps with variable stroke. The oil works two more oil pumps which 
act on the driving axle, also with variable stroke. This mechanism bas the 
same economical results as the Hall gear. It is sbown in Fig. 7. 


Fia. 7. 


ELECTROLYSIS. : | 


This is а branch of industry in which it is very difficult to tell our 
limits. In electrolytic copper-refining cur limit is that of the copper 
wanted. Our electrolytic industries suffer mostly from the limits of 
intelligence of the investing public. It is assumed that we cannot 
do electrolysis in England because we have no water power. This 
is only an excuse for inactivity. As already explained, we can do 
just as well without water power. A blast furnace is much more 
valuable than a waterfall of similar power, because it is near coal 
and in an industrial district. Moreover, as already explained, the 
cost of electrical energy is a small portion of that of most electro- 
lytic products, At first electrolysis was to be applied to copper- 
refining. Then to caustic soda. The output of electrolytic caustic 
is really rather limited by the demand for bleach. What is urgently 
wanted is some other way of storing and carrying chlorine. 
Steel bottles and compression plant are an unsatisfactory solu- 
tion. What are the limits in the way of electrolysing fused 
salt? They are all incidental limite. The containing vessel is a difti- 
culty. Sodium vapour attacks all silicates. Sodium distils near the 
temperature of fused salt. If not volatilised it forms a conducting 
bridge from the cathode. It attacks iron, though slowly. Hot 
porcelain and earthenware conduct electrolytically—as, by the way, 
the maker of electric frying- pans knows hot chlorine attacks metals, 
even when dry, and hotcarboncannot be exposed to theair. In addition, 
sodium, and perhaps chlorine, are soluble on hot salt, and traces of 
sulphate in the salt act as carriers, as sulphate aud sulphide. I could 
а tale unfold if I read out laboratory по:ев of sodium experiments on 
a fairly large cale. The difficulties are all incidental though, and I 
have little doubt electrolytic sodium at a few pounds per ton will be 
in the market soon, and will affect profoundly many chemical and 
metallurgical industries. I would like an opportunity to continue 
experiments myself, but others will, I feel certain, soon succeed. 

о metallurgy electrolytic solution processes are in use or on trial 
for the more valuable metale, such as copper and nickel. The 
reaction between chlorine and metallic sulphides at high tempera- 
tures brings the whole domain of sulphide ores under our sway. 
Thus a sulphide, say galena, is treated with chlorine, which gives off 
the sulphur as sulphur, which is condensed and sold, making chloride 
of lead. The silver is extracted by stirring with a little lead, and 
the fused salt is then electrolysed, yielding pure desilverised lead 
and chlorine. The process is thus self-contained, yielding sulphur, 
lead and silver. It is specially applicable to mixed refractory ores 
which are now nearly valueless and very plentiful, and contain much 
metal content, such as the mixed lead.zinc sulphides of America or 
Australia. These reactions have been proved on the large or ton 
scale, and there is no technical difficulty. Unfortunately mine гора 
are somewhat ignorant of electrical matters, and it is exceedingly 
difficult to get them to understand or appreciate a process like this, 
capable though it may be of paying good dividends on very large 
capitals indeed. 

In all these metallurgical extractions we may roughly take the 
cost of energy as a farthing per kilowatt-hour for steam, and half 
that for ра, Allowing a rough average pressure рег cell, we may 
take it that electric energy costs £100 per tonne or ton-equivalent by 
steam and £50 by gas. That would be £3 a ton for zinc, £1 for 
lead, £3 for copper and iron by steam, and half these figures by gas 
power. This means that the metallurgy of all the sulphides, except, 
perhaps, iron, is within our grasp. It may pay to make a pure iron, 
tree from phosphorus, silicon, manganese and carbon at something 
under £10 a ton from pyrites ores (which may also contain zinc, 
nickel, copper, &c.), and then add exactly the desired amount of 
other constituents or “ physic” to produce with accuracy steels of 
special grades... Ex - 

But our limit in electrolysis in this country-is almost entirely 
human inertia. Commercial and financial people do not understand 
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it, and fight ahy-of it. But our tecbnical people are nearly as bad. 
The pure physicist, as a rule, takes no interest in electrolysis or 
physical chemistry, and thinks it belongs to the chemical class room 
on the other side of the passage. The chemist thinks it is higher 
mathematics, and will have none of it ; the mathematician thinks it 
may be an exercise in differential equations ; but they are all agreed 
that it is a sort of Continental fungus which flourishes with no 
roots, and that it is beneath the attention of a scientific man to know 
enough abont it to give a reason for the broad statement that it is all 
nonsense, 
I have now tried to bring before you the various barriers which 
appear to bar our progress in various directions ; it is for you to get 
over those you can, and to get round the reat. ' 


5 Note C., page 317 of The Electrician, December 12th, 
** On а pv diagram the isentropic curve," &c., should read, “On a pv 
diagram the adiabatic curve may be anywhere between the isentropic 
and the isothermal coinciding with either as a limiting case“ 
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PROPOSED NEW, UNIVERSITIES. 


À Court of the Privy Council, consisting of the Duke of Devonshire, 
Lord Rosebery, Lord Balfour of Burleigh, Lord James of Hereford and 
Sir Edward Fry, sat on Wednesday the 17th inst. to hear applications by 
the University College, Liverpool, and the Corporation of Liverpool for a 
separate university for that city, and also an application by Owens College, 
Manchester, and the Manchester Corporation for a eeparate university for 
Manchester. The applications were opposed by the Yorkshire College, 
Leeds, the North and West Riding of Yorkshire, and University College, 
Sheffield. In support of the application for a Liverpool University, it is 
argued that the increase of universities in the country will be advantageous, 
and that those universities would be in close association with the municipal 
life of the place. It was contended, both by Liverpool and Manchester, 
that no injury would be done to graduatee, providing the report approved 
by the University Court was carried out. Yorksbire College objects on the 
grounds that such а proceeding would entail the breaking up of a powerful 
university, and the status and degrees of graduates would be lowered. Ап 
imposing array of counsel had been briefed for the various parties concerned. 

Mr. LYTTLETON, K.C., for the University College of Liverpool, said 
the whole of the city and many adjacent towns supported the application. 
It would be in the interests of higher education to have separate universities, 
and Owens College aleo petitioned for severance from the Victoria Univer- 
sity. He dealt at length with the weakness of the present system of higher 
education in vogue in England, and gave & short history of the Victoria 
University. 

Principal DALE, of Univeraity College, Liverpool, said that they had 
everything to gain and nothing to loee by severing themselves from the 
federal tie, and described the present system of examination. They would 
never get perfect management until they got separation. 

Mr. HALDANE, K.C., said from inquiries he had made he did not think 
the separation would be detrimental to Yorkshire. 

The inquiry was then adjourned until the following day, when Mr. 
HALDANE’S examination was resumed by Mr. Lyttleton. He said the 
Victoria University covered an area of 10,000 sq. miles, and it resolved 
iteelf into nothing more than an examining and degree-giving board. Its 
powers were of a very limited kind, and by no interpretation of the charter 
could it have that contact with the important local bodies which would 
make it a living, permeating, co-ordinating force. Mr. Haldane was then 
crcss-examired by Mr. Cripps, K.C., with regard to the Law School at 
Leeds, and in reply to Lord Balfour of Burleigh he said he did not 
thiok there was any danger of local patriotism being more stimulated 
by the practical application of scientific methods to local work than by the 
mere teaching of scientific principles. He should like to see 18 the mini- 
mum age for entering the University. In reply to Lord Rosebery, he 
thought Liverpool University College would never fully develop under the 
present system. | 

Mr. BALFOUR BROWNE, K.C., then addressed the Council on behalf 
of the Corporation and City of Manchester and in commencing made a few 
comments on the status and personnel of Owens College. He said that by 
endowments, influence, number of staff, students and friends, Owens Col- 
lege was as large as all the other colleges together, and if there was any 
idea of conferring а charter on Liverpool, the same privilege should be con- 
ferred on Owens College. The exceptionally strong local enthusiasm was 
another point in his favour. · Не did not object to Liverpool receiving a 
charter, but he protested against the idea of Manchester being left alone 
with Leeds. They wanted а university of their own in Manchester. The 
question was whether there was to be one or three universities, and he 
contended that Manchester was а good seat for а university council. 

Principal HOPKINSON, of Owens College, and vice-chancellor of the 
University, said the proposed change would make it much easier to esta- 
blish close and satisfactory relations with educational authorities through- 
out the surrounoing districts, and that many local institutions in large 
towns could be affiliated. Special advantages would be gained in auch 
faculties as technology, commerce, theology and music. 

Prof. SCHUSTER, F.R.S., on behalf of Owens College, gave evidence 


regarding the defects of the present system of government at the Victoria |. 


University ; under their present constitution they were unable to give 
university recognition to the highest teaching in the technical school. 

. Mr. CRIPPS, in opening the case for the Yorkshire College, Leeds, who 
oppose the petition, doubted whether it might not be a reactionary step. 


The point as to the congestion of business he did not think important, as 
the whole university && Manchester was comparatively small, and as to 
practical inconvenience, he submitted that there was none except what 
had been called the civic idea. He did not think Liverpool were entitled, 
according to their case, to ask that tbe Yorkshire College should be deprived 
of the very advantages which they themselves said were necessary. 

At this stage the Council adjourned until Friday, and, on resuming, Mr. 
CRIPPS continued his addrees for the Yorkshire College. He contended 
that there was aome risk of deterioration as regards dégrees and examina- 
tions if the federal university was broken up, and the sphere of influence 
of Yorkshire College would be diminished by the teparation. Counsel 
then read opinions of various educational and other authorities, amongst 
whom was Lord Reay, who said it would be unwise to destroy a university 
which had доре so much good work as the Victoria University. He 
thought that a number of smaller institutions would be undesirable, and 
that there might be a tendency to lower the standard of degrees, Sir 
Wm. Preece concurred. : 

The MARQUIS of RIPON said that there was perfect unanimity of 
intelligent opinion throughout Yorkshire against the proposal. He thought 
that competition for students would tend to lower the standard. 

Sir ARTHUR RUCKER, F.R.S., said he regarded the present question 
as one of great importance. It was most desirable that education of a 
university standard should be given in all considerable towns. He had 
never heard any complaints of the working of the federal system, which 
offered the public а guarantee that there would not be a violent oscillation 
in the standard of degrees. All the advantages which it was suggested 
disruption would bring about could be accomplished by something short 
of disruption—certainly by a modification of the chartere. The witness 
was of the opinion that the meeting of professors of the various boards of 
the University had a very wholesome effect, and that if the petitions were 

nted, federation would receive a fatal blow. Не did not think the 
ndon University system could be applied to Yorksbire, because in 
London the whole thing was concentrated in one city. 

Mr. N. BODINGTON, principal of the Yorkshire College, said he 
thought that if the Victoria University were broken up it would be likely 
to prejudice the creation of federal universities in the future. 

Mr. ARTHUR ACLAND said he had been Minister of Education from 
1892 to 1895, aud in bis opinion the granting of the petitions would be 
disastrous. 

Lord SPENCER, chancellor of Victoria University, said, on behalf of dis- 
tentient graduates, that he thought the break-up of the University and the 
substitution for it of a series of separate one-college universities would be 
the source of many ill-effects on education in the North of England. One- 
college universities, with rare exceptions, were likely to lower the standard 
of university education. The staffs of the three colleges were in the 
majority of branches of study too small for adequate university work on 
the part of each college unassisted by tbe others. If the federal University 
were broken up, many of the faculties would be under the sole control of one 
or two persons, uniting in themeelves the functions of teacher and examiner. 
It was argued that it was highly important to stimulate local effort for 
bigher education by the creation of a university in each town, and that 
without this the local interest and pride in securing the highest culture for 
the place would not be fully evoked. Не valued this feeling, but he should 
like to see this rivalry working between tbe university colleges of each 
town within a large federated constitution. This college rivalry would 
not only give full scope to the wise and splendid liberality of rich citizens, 
but in his opinion the benefit of their gifts would be much larger and more 
brilliant results would be gained for the city whose educational reputation 
they wished to serve in a large federated university than iu a single-city 
university. The breaking up of Victoria University would put the existing 
graduates in an anomalous and unfair position. The status of their degrees 
would be destroyed, and it seemed impossible by any arrangement to attach 
them to any university of equal standing and authority. It would mean 
the destruction of a successful and beneficent institution for the pur 

of trying а series of costly experiments in university education, whose 
results were impossible to foresee. The standard of university degrees in 
the North of England would be lowered, and the stimulating influence 
towards higher culture and scientific and technical knowledge which 
Victoria University had long exerted would be lessened in many ways. 

Mr. FITZGERALD then addressed the committee on behalf of the three 
Ridings and the Leeds Council. He said that the present constitution had 
only been arrived at after the greatest deliberation and with the assent of 
all parties concerned. Not only had the federal University been a success, 
but the colleges had all prospered by their connection with the University. 

After Mr. MATTINSON had addreseed the committee on bebalf of dis- 
sentient graduates, the Duke of DEVONSHIRE said they must then adjourn 
sine die. As they required time to give the matter their fullest and most 
careful consideration, the Committee would not meet again until come little 
time after the New Year. - 


MEE Са 
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MR. SWINBURNE AND ENTROPY. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sims: The writings and speeches of Mr. Swinburne are so 
numerous and clever and original and altogether interesting, 
that the fear of seeming ungrateful restrains such scientific 
men as read them from pointing out how he is misleading 
students. There are several misleading general statements in 
his Institution of Electrical Engineers’ address, and one is of 
such importance that I am compelled to refer to it. In the 
‘treatises maligned by him, dH is the heat entering a quantity 
of stuff which is at the absolute temperature 0 and pressure р 
and volume v. If dH /o be called dQ, then Q is a property of 
the stuff which returns to its old value when 0 and p and v 
return to their old values after any changes. This is the 
second law of thermodynamics. 

Now, Sirs, you know that I am only stating here what is in 
all the books, and Mr. Swinburne says that all engineering text- 
books, and nine out of ten treatises on mathematical physics, 
are wrong in such statements. How are they wrong? Does 
he. mean that there is no truth in the second law of thermo- 
dynamics ? If his words have any meaning at all, they surely 
mean this, and indeed that may also be gathered not merely 
from what he says about entropy, but everything that he says 
on the subject of thermodynamics. Of course, when Mr. 
Swinburne gravely informs an audience that two and three do 
not make five, but something else, everybody takes him to be 
joking, but when he tries to upset some other well-established 
scientific principles, if these principles are not sufficiently well 
fixed in the minds of his hearers he may do much harm, 
whether he is or is not in a joking humour. For my part, I 
believe that it is never much of a joke, but there is evidence 
of sardonic humour in saying what one pleases, wrong or right, 
before a believing audience. I feel very sorrowful when I see 
such great talents, such a wonderful personality, wastefully 
employed. It is only one more example of Englishmen’s 
contempt for science. 

The idea of calculating directly from the entropy, which is 
as inherent a property of a body as its volume or pressure or 
temperature, has, I think, greatly simplified all the theory of 
heat engines; it saves modern students from the hundred 
vague misleading notions which tormented the students of a 
past generation. If Mr. Swinburne does not believe in its 
usefulness, I feel quite sure that he does not know what he is 
talking about. 

I wonder if students will understand me better if I put the 
matter this way :— | 

A pound of air at 82°F. and atmospheric pressure being said 
to have no energy or entropy. A pound of air of volume 3 cubic 
ft. and temperature 1129 F. posseses entropy equal to 0 00415 
(I usually call this 000415 Ranks), it also has the pressure 
15,950lb. per square foot, or about 74 atmospheres. We, the 
writers of engineering text books, and the writers of all, 
except one-tenth, of the books on mathematical physics 
(according to Mr. Swinburne), say that, if this pound of air 
goes through any changes of volume aud temperature what- 
soever, and if it comes back to the same 8 cubic ft. in volume 
and 1129°F., it will have the old pressure and the old entropy. 

Or again. A pound of water stuff is at 365-7°F., and if it is 
90 per cent. dry steam and 10 per cent. water, it has an 
amount of entropy which I call 1:456 Ranks үе {тош 
water at 82°F. and atmospheric pressure). e affirm that 
this pound of water stuff may undergo all sorts of changes, but 
if 16 is brought back to this state again its entropy will be 
exactly 1:456 Ranks. 

His words say that Mr. Swinburne desires our right to make 
these statements, they deny the truth of the second law of 
thermodynamics.— Yours, &c., JOHN PERRY. 


Royal College of Science, S.W., Deo. 22. 


. 1 MR. BRIGHT AND SUBMARINE CABLE LAYING. 
TO THE EDITORS OF THE ELEQTRIOIAN. 


- Bins: In your issue of 12th inst. you devote a few lines to | 


xny recent address to the London Chamber of Commerce; but 


Sir Henry Mance made no such criticism as you attribute to 
him in reference to any statement of mine which, by the way, 
you do not specify. You will not find any evidence of such a 
remark on the part of Sir Henry in the Chamber's official 
record of the discussion. What, I find, Sir Henry did say 
was: It is not always appreciated how difficult it often is to 
grapple a cable even when you know where it is.“ This was 
no criticism on anything in my address, and, therefore, does 
not call for reply from me; moreover, I may add it was not 
intended as a criticism, and my experience enables me to 
endorse Sir Henry's remark.—Yours, &o., 


Westminster, 8.W., Dec. 23. CHARLES BnicHr. 


LEGAL INTELLIGENCE. 


алганнан HEUS 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council. 
ARBITRATION. 


Mr. Wright was then examined upon the question of the rate at 
which capital for new plant would be likely to be borrowable, and as to 
the sufficiency of а 1 per cent. allowance for “terminal drop." On the 
former point witness gave it as his opinion that additional capital would 
have to be borrowed as to one-third at 34 per cent., and as to two-thirds 
at 5 per cent. On the question of terminal drop," witness considered 
it “ a dangerous assumption " that 1 per cent. was sufficient provision, even 
putting down the best modern plant. 

Mr. CANE: Table 16, as to meter rents, less allowances ?—I think 24 per 
cent. of the gross revenue is too high to take through the next 30 years, as 
there is а very great chance of electric light companies abolishing meter 
rente, as many gas companies have done, and the cost of meters is coming 
down, which will prevent them exacting the same meter rentals as they 
can now. I think anything beyond 2 per cent. is too much. 

Now, working expenses are taken as 40 per cent. of the revenue from 
1917 to 1931? This calculation of working expenses is only applicable on 
the assumption that a great demand exists for power i—Y es. 

Do you think the table prepared by Col. Crompton and put in supports 
the figures which are put forward by the company as their working cost iu 
1951 1 —No ; it assumes a much higher load-factor than the company have 
assumed, cheaper coal, and, I believe, a different system. 

Passing on to Table 20, the firat of the severance tables, witness took 
exception to the cost of the methods by which the severance was to be 
effected, and suggested other means for accomplishing this object. 

The UMPIRE: The company’s claim is on the assumption that one dis- 
trict would be supplied from a station outside the area which the Borough 
Council are taking over till they make other arrangements. 

Mr. CONACHER: Yes. 

The UMPIRE: Now, Mr. Wright makes the suggestion that 
result could be attained at a very much smaller cost. 

Mr. MOULTON (to Witness) : Ів it solely for the purpose of metering 
that this severance takes place !— Yes. 

Then it is no severance No, it is metering. 

The UMPIRE: Then this might be matter for arrangement. 

Mr. MOON: There is an obligation upon us to supply the Marylebone dis- 
trict when called upon, and it is neceesary for us to make provision for 
continuing tbe supply to the district (D) referred to. We cannot ascertain 
the amount of current supplied by looking at the consumers’ meters, as 
suggested by the witness, first, because we have no access to them, and, 
secondly, because they would not show it, and there would be the waste in 
the network and the waste in the meters. 

The UMPIRE: You would say that, in estimating what the Borough 
Council ought to pay, we ought to take into account your obligation to 
give them a supply as long as they require it. The tribunal appreciates 
that. But any arrangement to enable them to take that supply, and you 
to give it, seems to me at present to be outside the functions of this 
tribunal. Unless we have to determine it we do not want evidence. 

The Witness was then examined on Table 21 relating to the claims put 
in by the company for loss of certain trunk mains. Mr. Wright's view 
was that the claims were too heavy, and assumed a more than necessary 
expenditure in the construction of alternative mains. 

Мг. MOULTON: These claims for loss of trunk mains are based upon 
the idea that some of the company's existing mains will no longer be 
allowed to be used. 

Mr. MOON : Will vest in the Council, That is the question, whether 
they do or whether they do not. 

The UMPIRE: It was said before that if the existing connection could 
be maintained, then obviously a claim for the loss of it could not be made. 
Mr. Moon calls attention to this, that it is one thing to say whether the 
existing connection can be made, or whether tbe result of the Act of 
Parliament would not be to vest in you the existing trunk connection, 
and quite anotber thing to say that, notwithstanding the transfer of the 
Marylebone area, you would be entitled, if you wanted to do so, to lay a 
trunk main through Marylebone. FERE 

Mr. MOON: If the Council agree to re-convey to us the trunk mains 
which connect these various stations, then it is not necessary for us to 
make any claim in respect of this particular item. 

Mr. MOULTON : I had not thought of the effect, of the vesting) section ; 
it was not gone into, but I have no doubt that is what we should mean. 


the same 
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The UMPIRE: Sec. 2 of the act, the vesting section, says that every- 
thing is to vest in the Council except the offices of the company at 16, 
Stratford-place, and theextrabigh-pressuretrunk mains. Then sec. reserves 
to the company the right to lay, re-lay, maintain, alter or renew in and 
through the borough trunk mains between the stations of the company or 
any of them, and for that purpore all reasonable facilities shall be afforded 
by the Borough Council to the company. 

Mr. MOON: If an arrangement can be come to by which we can main- 
tain the mains we at present have, we do not want compensation. 

Mr. CANE (to Witness): Will you now tell us about the charge for 
telephone wires ?— This is for the proposed rental of Post Office wires 
instead of the existing telephone wires running along the trunk mains. I 
understand the company have telephone wires running along extra high- 
tension trunk mains about which there is no doubt about their retaining 
possession. 

Mr. MOULTON: And if they retain these trunk mains that claim will aleo 
come out. It is not so small as it looks, because there is a multiplying figure 

The UMPIRE: Yes, it is not £63 ; it is that sum capitalised. 

Witness was next taken through Table 22, showing the extent to which 
the Willesden works would be unemployed in consequence of the transfer. 
Mr. Wright, answering a question as to the purchase of a new 3,000kw. 
set after the Borough Council’s Act was passed, said he did not consider 
that purchase was necessary, because the company must have realised that 
their present plant would have carried them on till 1904, or longer than that. 

The UMPIRE: At what date could the company feel quite certain they 
would be relieved from the obligation of supplying Marylebone ?—I think 
within two years of the starting of the Council's own system. I should 
think it would take two years after the decision of the Marylebone Council 

- to build its own station before Willesden could be relieved. 

Mr. CANE: Now, Table 25 deals with “increased cost of administra- 
tion." Practically the evidence that has been given is that these expenses 
will remain the same even after Marylebone has been severed. .Ав а 
central station engineer, do you think that is likely 1—1 think not. If you 
suddenly take away half your bueiness you naturally reduce your staff. 

The UMPIRE: Have you made any eetimate of the amount by which the 
administration expenses might Le expected to be reduced by Marylebone 
being taken away ?—No, only a general calculation. I think that they 
would be subetantially reduced. 

Mr. MOON: It depends upon what you mean by “ administration,” 
does not it, Mr. Wright '—Yes. 

The UMPIRE: It would be much more useful if Mr. Wright or some- 
body else had given to him the table with details from which that pro- 
portion is taken, and examined it to see what items if any would be 
reduced by tbe severance of Marylebone. If the two accountants met and 
looked into the details it would be the best way. 


The Witness was then asked to give a general criticism of the system of 


electricity supply wbich the Marylebone Council were taking over from the 
company, and in doing so went seriatim into the questions of suitability 
or otherwise of the plant installed and the methode of distribution employed. 

Mr. CANE then took Witness through the tables Estimate of the 
present value of the future profits of the Metropolitan Electric Supply Co. 
in St. Marylebone for each year from 1902 to 1951, on the assumption that 
the company is not subjected to competition or competition prices, or 
compelled to have a self-contained system in St. Marylebone.” To Witness: 
I understand you put the sale in millions of unita at 5:2 in 1902, and you 
continue it on tbeir various increases up to 12,500,000 in 1931 ?—Yes, 
entirely for lighting. 

How did you get at that figure !—I adopted the calculation made by Sir 
John Pender, who quoted the amount of gas sold in the area in which the 
Metropolitan Company were going to supply electricity as forming a very 
reliable guide. From my experience that is certainly the only basis on 
which we can estimate the field a long way ahead. In 1899 each inhabi- 
tant in Marylebone spent about 24s. on gas, gas and oil being the only 
illuminante. There was other lighting done by paraffin and candles. That 
came to 8,00C cubic ft. of gas per annum per person, which, at two candles 
per foot meant 16,000 candle-hours per annum. It takes 4 watts рег 
candle in the ordinary lamp usually burnt here. That would mean that 
64 units per inbabitant per annum satisfied the requirements for light in 
those days. 

The UMPIRE : What weuld the 64 unita per head of population mean 
how many million units per annum altogether ? —64 times 150,000—that 
is 8,500,000. That would assume you got the whole of the lighting business 
that was done by gas—an improbability. Inestimating my field I assume 
in 1951 the appetite for light will be twice as much as it was in 1889, апа 
that electricity will get three-quartersof that field. That would represent 
128 uvits. Three-quarters of that would be 96. 96 units multiplied by 
theestimated population of 150,000 works out t» 12,500,000 units. If the 
Nernst lamp comes in and reduces the consumption per candle that same 
amount of light will be given by 6,250,000 units. 

The UMPIRE: If every electricity consumer uses Nernst lamps !—Ye». 

You have assumed that the population of Marylebone will remain about 
the tame and of about the same quality ?—Үев. 

Mr. CANE: Your price per unit is 5d. in 1802 and 49d. in 1903. Does 
that include a meter rent ? — Yes, 2 per cent. less bad debts and allowances, 
instead of the 24 per cent. 

How did you arrive at your starting price of 54. ?—I took the company's 
average price over the whole of the system, because the company have 
taken their costs, and I have had to take their costs, which are the average 
of the whole of their system. There is no means of ascertaining the work- 
ing cost per unit in Marylebone alone; you are, therefore, bound to take 
the average of tbe whole system. 

You bring the price down to 4:54. in 1931. 
liberal estimate ?— Ves. 

The UMPIRE: By that I understand you to mean that if their only 

‚ inducement to lower price was to increase their field, you think they might 


Do you consider that a 


get on without lowering it beyond that amount ; but they would probably 
reduce it for the purpose of increasing their field ?—Yes, not to increase 
the field perhape, but to keep out competition. I may add that I think 
you will have to sell at lower than 44d. per unit to get а demand for 
12,500,000 units. | 

Мг. CANE: Your cost per unit in 1901 is given as 5124. How did you get 
the cost at 2:94d. for 1902 ?—I may go, perhaps, to the next figure, and take 
the intermediate figure for 1903. I assume the general cost of coal over the 
whole of the system will be reduced 8 per cent. I estimate this year's coal 
cost will be 5 per cent. less than in 1901, as I find that the average price I 
have to pay for coal is about 5 per cent. less than last year, taking the July 
figure. I then assume that by keeping the boilers cleaner and by using 
the condenrers at Willesden more, they will be able to save 10 per cent. of 
their present coal bill in future years. That makes a reducing factor of 
0:95 per cent., or 1:25, whicb, I assume, will be reached soon after 1903. 
The sum is 1:57 multiplied by this reducing factor, which is the result of 
5, 8 and 10 per cent., making the reducing factor 0:95. 

You start with a cost of 2:8 in 1903. How do you reduce that to 2:31 
in 1951 ?*—' That is practically the present cost of the Westminster Supply 
Co., a large company dealing with 8,000,000 or 9,000,000 units on a system 
whose distribution efficiency is something like 87 per cent. I consider the 
Metropolitan Company would in 1921 find it very difficult to get below the 
present cost of euch a direct supplying company as the Westminster Com- 
pany. Ihave taken into c^nsideration the fact that Westminster has no 
transmiesion losses and a higher load-factor than 12 per cent., owing to a 
very large proportion of street lighting, which is а load-factor of 40, and 
therefore reduces the total cost per unit. 

I see you have not allowed for power in your table. Why was power 
excluded ? Because on the capital additions we have taken to supply power 
we fiad that, if you add the'capital cost to the generating cost, it gives a 
figure higher than the company proposes to charge for power. I bhava 
drawn up а table giving the generating cost of electricity tor power on а 
20 per ent. load - factor. 

Will you explain how you get the working cost in respect to power ?—1 
take half the cost of electricity being independent of the load-factor, and I 
reduce that cost in the proportioa of 12 to 20, I add that to the coal cost, 
and that gives me the total cost of producing electricity for power. I find, 
in practice, if you take half your total cost ia London —which is coal ge ne- 
rally, and coal is independent of load-factor—if you add to coal the other 
cost, diminished in the proportion of the two load-factors, you get a cost 
representing the supply at that load-factor. 

That is, taking the figure we have already had, 1:55d, for expenses other 
than coal, if you dimini«h that in the proportion of 12 to 20, then you get 
the other expenses relating to power supply at 20 per cent. load-factor ї — 
Ves, and in 1902 that comes to 2:290, 

It was arraoged that Mr. Wright’s new table (4) should be printed and 
handed in later. : 

Mr. CANE: Your Table 3 is a valuation which you put upon the exist- 
ing plant at tbe Marylebone station. You begin with a valuation of the 
mains. Whatis the total valuation which you put upon the mains ?— 
£96,060. That includes pipework, &c., the cost of pulling in and laying, | 
апа brickwork for boxes, making it a complete valuation as far as we could 
and allowiog off the mains 5 p:r cent. per annum. We have been able to 
determine the original cost from extracts from the company's ledgers in 
many cases, In others we have taken the list prices of the items that are 
not detailed in the ledgere. I make two divisions, one consisting of all 
mains that are useful for an inside supply, and another of those mains 
only useful for taking current into Marylebone from an outside supply, 
which I call useless. 

The UMPIRE: What is the date at which you have made this ир '— 
Dec. 51, 1901, as nearly as we could. 

Mr. CANE: You mentioned previously a table (4) you were preparing, and 
which we now put in. What is the object of this table !—To show that with 
the capital charges we estima'e the company will incur, and tbe estimated 
cest per unit during the next 50 years, the sale of power at the price given 
by the company ie, and will continue to be, unprofitable. The capital cost 
in my table is worked out on the basis of £60 per 1,000 unite sold, which 
corresponds to а 20 per cent, load-factor for power. This at 44 per cent. 
for interest and 14 for terminal drop comes to the charge of ‘864d. per 
unit sold, and this being constant during the 30 years as we have taken it 
at the estimated average cost, ia added to the total co-t per unit. The 
experta for the Borough Council have estimated that in 50 years they will 
sell about 3,000,000 units for power, which is the best estimate tbat you 
can make. I think if they had low prices, corresponoing to 14d. and Id., 
in 50 years it would be reasonable to suppose they could sell something 
like 5,000,000 units, but is being a residential and non-industrial district, 
I do not think more should be allowed. А 

You have taken the price per unit to be charged from the сошрапу'в 
table No. 7, which gives the prices at which they propose to sell! —Yes. 

Now “working expenses: How do you arrive at 2294. with which 
you start !i— That is arrived at with due allowance for the difference of 
load-factor between light and power from 12 to 20. We assume half the 
cost of supplying electricity is independent of load.factor. The other half 
is reduced in the ratio of 12 to 20—that is to say, the better the load- 
factor the less these fixed or standing costs are. Everything with the excep- 
tion of coal varies according to the load-factor—that is, the cost of working 
the machines for the longer hours is taken to be the same as for the shorter 
hours excepting the coal. | 

With these various expenses, therefore, your estimated cost per uni* in 
1902 is 5`2544., whereas the price charged із only 3d.?— Yes. 

The UMPIRE: Looking at the table we may say that, with the excep- 
tion of one or two years, the total cost per unit always exceeds the price ? 
— Yes. 

Mr. CANE : We were, before the introduction of this table, on the 
valuation of the plant. What principle have you proceeded upon in 
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valuing that plant !—I have valued it as nearly as I can from the point of 
view of the company using it, or their intended use of it, if they had gone 
on working in Marylebone. Where they intend really using it to the full 
I have deducted the ordinary rates of depreciation. I have, for instance, 
in dealing with “ Converters, motor generators and switchboards," which is 
modern plant, estimated the age when I was not able to determine the 
exact age, and depreciated at 6 per cent., which I consider a fair rate. The 
six turbo alternators cost £9,805. Then, as the alternators are going to be 
scrapped I took a sixth of their original value (because the turbos I under- 
stand are of a very wasteful type, and probably will be very little used) 
and depreciated them 66 per cent. The boilers I have deducted 6 per 
ent. per annum off the cost, and во on. | 

Cross-examined by Mr. CRIPPS : Now, Mr. Wright, as regards the value 
of the plant, you took the future value having regard to its “contemplated 
user.” Do you mean contemplated ?— Ves. 

Then suppose it became convenient to utilise to the utmost the plant in 
Marylebone and supply the margin only from Willesden, then your prin- 
ciple of valuation would be unsound ?—In one of two items only. 

I want to know, have you not valued this plant on the basis of only 
valuing those portions of the machinery in reference to which you think 
there is contemplated user by the company. 

The UMPIRE: You have assumed, for instance, that they continued to 
use the boilers to the full extent !—Yes. 

Mr. CRIPPS : Do you mean you have assumed, as to boilers to be used 
in the future, a depreciation of 6 per cent. per annum ?—Yes, 

Have you seen the condition of the boilers 1—No, not the inside. 

You have written off in 10 years from boilers which have been properly 
renewed as regards their tubes 73 per cent. of their value !—Yea. 

Do you say that in five years these boilers, with properly renewed tubes, 
will be useless /—You will have taken them out, to have replaced them by 
bigger ones. They do not wear out or disappear, but they become 
unsuitable for your business. 

Then the application of that principle marks the difference between the 
£27,094, our value, and £9,225, your value /—I take it from you that that 
is во. 

The UMPIRE : You must not take your evidence from а question put to 
you ; it is either your evidence or it is not. We want your statement of 
what the basis of your table was i—In every case I have taken the con- 
templated user of the apparatus from the claimant company's case. The 
boilers will continue to be used. I have depreciated them at the usual rates 
per annum. Those items of plant that are not used at all, or are going to be 
disused, I have written off at а higher rate of depreciation. I have con- 
sidered each item in the view of its contemplated use. 

Mr. CRIPPS: I thought you said the turbo-alternators, which cost 
when new £9,805, and of which the present value is given by you as 
£1,665, that this £1,665 was a valuation on what you considered to be the 
contemplated user of the turbo-alternators in future !—I have taken the 
alternators at half the original cost (they are practically scrapped), and I 
have assumed that the value of the turbos to the company is a third of the 
original cost, owing to their being of an obsolete and wasteful design. 

Then the steam pipes you deal with in the same way as the boilers ! —I do. 

Of the switchboard you ғау, I understand, that, owing to the change of 
system, you will only get £200 value from what you call “ contemplated 
user in the future ?— Yes. 

The result of applying that principle is to make the compauy's capital 
at the present time, including preliminary expenses and so on, £180,000 ? 
— Yes, but the principle you emphasise applies, I believe, only to the steam 
generating plant ; the mains are valued on the ordinary depreciation rates. 

Whereas the figure on your principle works out at £180,000, the figure 
at which this plant stands in our books is £375,000, or more thau twice 
what it ought to be !— That the capital cost to the company bas been very 
nearly twice the value of the apparatus and materials I see in Marylebone. 

The witness was then cross-examined by Mr. Cripps on the question of 
borrowing rates and other capital coats in regard to the supply of curreut for 
power. Mr. Wright brought these items to a total representing 0°864d. per unit. 

The UMPIRE: What Mr. Wright says, as I underatand it, is this: Take 
1902. To produce 100,000 units you would have to borrow £1,520 at 44 
per cent. and to make a sinking fund of 14 per cent. As you could only 
get £1,204 as the price of the 100,000 units, it would not pay you. 

Mr. CRIPPS: In other words, if you allow the 44 per cent., which is a 
question of return for capital, and 14 per cent. for what Mr. Moulton called 
the terminal drop, the burden on the concern will be euch that you could 
only eupply at a loss even at high prices ! 

WITNESS : Yes, the burden per unit will be no less than 0 8644. per 
unit sold. : 

Mr. CRIPPS : Then I put it to you that you can hardly have a stronger 
argument that those two percentages of 44 and 1} аге too bigh, because you 
get this absurd result 1—It is an unfortunate result, but not an absurd one. 

Supposing the consumption of current for power were 50,000,000 units, 
to put a high case, instead of 5,000,000, that would only emphasise the 
loss ?— Yes. 

Then as to incande:cent gas in Berlin and Frankfort. I gather that in 
those enlightened cities incandescent gas was well managed and an excellent 
commodity Excellent incandescent gas, splendidly managed. 

Have you taken the increase either in Berlin or Frankfort as regards 
electricity supply ?—No, I believe it is very great, but it is used fora 
different purpose. The great bulk ів in supplying tramways. The amount 
used for lighting in Berlin is negligible compared to London. 

I am told, as between 1900 and 1901, takiog Frankfort, the output was 
6,000,000 in 1900 and in 1901 10,500,000 ‘—Entirely for lighting ? 

Lighting and motor power outside tramways. In Berlin in 1899 it was 
18,000,000, and in 1900 21,250,000 i—Yes, 5,000,000 units increase, but 
very little of that is lighting, it is nearly all motive power. 

No, motive power and lighting except trams ?—I should like a reference 
to those figures. 


Now, as to load-factor. Did I understand you to say that if you 
had a better load-factor there was no economy as regards coal in the cost 
of production i—Altering the load-factor hardly alters coal costs at all, 
but there is а certain amount of stand-by coal loss which it does alter, 
but repairs and stores do vary with the output. Might I explain this, as 
it might be misleading. In electricity supply there are two costa, those 
that vary with the output and those that do not. If you want to be per- 
fectly accurate, you must take part of your coal and part of your stores as 
varying with output and repairs, but if you take generally, it gives а 
very fair division, coal varying with the output, and the others not. 

Then suppose you had a small load-factor of about 10, or a load-factor 
of about 50, to take two. Would not the cost per unit as regards coal be 
much leas with a load-factor of 30 than with 10 !—No, except the stand-by 
coal, which would be the same, and that is an off-set against the stores, or 
running costa, as we call them. 

Surely, using the same coal, and the same steam power, you would be 
getting a larger effective output ?—No, you burn so much coal per unit. 

Suppose you get a demand over 24 hours in one case, and only 1 hour 
in another i—Except the stand-by, the coal would be in proportion to 
those hours. Stand-by is not the factor ; it is keeping your boilers ready 
to supply. 

I see on page 20 of а Paper which you read before an association an 
analysis of charges to revenue account of the Brighton electricity under- 
taking in 1900. You say coal in the aggregate was £11,151. What you 
call stand-by was no leas than £3,251 !—Now read what I referred to as 
* off-aet." The other costs of increase in the units produced amounted to 
oil and repairs to machinery 21,595, and that I have put as an off-set 
against the stand-by coal, and I further said that was only в rough rule. 

The UMPIRE: The cost is less in coal where you have а good load- 
factor than with a bad 1— Ves. 

But as & mode of calculating the effect produced by variation in the 
load-factor you take half the expense as constant aud the other as varying ! 
— Yes, because stores and water and s» on vary like coal. 

Mr. CRIPPS: One other question. You have adopted at Brighton 
what is equivalent to the Willesden system, an outside station 1—Not the 
Willesden system, but an outside station. 

And you have adopted that, as you told a Committee of the House of 
Commons, because that is the cheape:t method ! —Yes, we are on the sea 
shore, and can get condensing water and coal at nearly half the cost. 

Ке-ехашіпеі by Mr. MOULTON: You consider working expenses, 
other than coal, are the same, however much you work the plant ; but that 
coal varies with the units generated? —Үез. 

Now, in your valuation of plant" table, Mr. Wright, have you valued 
those boilers just as you would value the boilers of a going concern which 
was not going to change in any way ?—Y es. 

The turbo-alternators: 'Those are composite machines, an alternator 
driven by a turbine, and in future are those going to be used as alternators ? 
—No, they cease—are to bs taken away and exchanged for the new 
continuous-current dynamos. 

If they have no value in use, what value have they in sale !—It is an 
unmarketable apparatus altogether. 

The turbines ? —The turbines are an old form, very extravagant in steam. 

When you throw out machines of this kind, is it a very difficult market 1 
—Yes, Might I quote an instance of that! 

Mr. CRIPPS : The act gives us a market here as one of our rights. 

Mr. MOULTON : Yes, but at à market price. 

The WITNESS: We tried to get rid of some very efficient machiues, 
that have been in use for 10 years, but which kept up their efficiency, and, 
although they were kept in thorough repair, we only got about a third 
their original cost. The only defect was that they were too small for the 
present market. 


Mr. EDnwARD MANVILLE was then examined by Lord Robert Cecil. 

Lord В. CECIL: You have acted, Mr. Manville, as consulting engineer 
for а very large number of local authorities and companies, including the 
Corporations of Purtamoutb, Southampton, Dover and Shrewsbury, and 
the metropolitan boroughs of Shoreditch, Bermondsey and Southwark, 
and a great number of other places. Southampton, Sbrewsbury and Dover, 
I think, are thethree cases їп which the local authorities purchased the 
electrical undertaking from local companies ? —Yes, and I was their adviser. 

You have made yourself acquainted with this case and with Mr. 
Conacher's tables 1-- Yes. 

What do you say as to these turbines and alternating - current generators. 
We have been told the generators have been scrapped, what do you say 
about the turbines !—I think the units generally are much too small for 
the size of the undertaking, besides being inefficient, and it would have 
been more advisable to have scrapped the whole of the machines. 

What kind of steam consumption ought а well-designed steam generator 
to have ?—А modern plant of about twice the size of these units would 
have an efficiency of about 26lb. of steam per kilowatt-hour, or very nearly 
half these machines, without condensing. 

You do not think badly of the boilers !—The boilers are not bad; they 
have been hard worked, but are of a fairly efficient type. 

The feed pumps ?—Are of a wasteful character, and the general arrange- 
ments lead to a large proportional consumption of steam. 

The UMPIRE: As regards your criticism of the plant, surely the whole 
practical question ia whether the company, in estimating the profite they 
would make, have estimated them on the footing of having such a plant or on 
the footing of having a more effective plant. If they had estimated them 
only on the footing of having this plant, we do not get any help to arriving 
at the value of the undertaking to them by these criticisms on the plant 
itself. Із not the point that you ought to take the estimated profit—not 
the valuation of the plant ! 

Mr. BALFOUR BROWNE: Mr. Manville is only pointing out how we 
might have made our profits greater; but we have calculated it on the defects, 
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TABLE B.—Comperison between particulars of purchase of undertakings taken over by Local Authorities from Companies with terms of Metropolitan 
Electric Supply Co.'s claim for Marylebone. 


| Capital Gross profit |Percentage ol. Amount by Percentege | Premium Units sold 
Tq | Years |, ; expenditure | earned for profiton Purchase |wbich purchase relative to per head of head of 
uu working. Population. | to date of year of capital of price. price exceeded capital population |Р® ulation 
! purchase, purcbase. company. | | capital. expenditure. | in shillings. [Ee 
Birmingham ..| 9 520,000 | 200000 | 25489 118 420080, 220,000 110 845 | 103 
Dover | 6 41,782 85,559 5,386 4:19 142,000 56,441 65 |. 211 | 146 
Eastbourne ...: 8 43,537 | 63,247 6,077 10:06 | 88,655 24,484 58 112 81 
Leeds ........... 54 428,958 217,420 | 15,195 9:9 370.580 162,960 69 7:12 194 
Liverpool. 13 684,947 | 291,362 ж i 436,474 145,112 50 4250 
Sheffield ...... | 6 ^ 380,717 124,472 11,476 10:92 212,598 141,925 118 108 1:82 
Shrewsbury... 33 28,506 17,566 600 3°46 21,500 4,134 23˙2 2:01 2°36 
Southampton f. 5 104, 911 17,595 10:41 60 21,100 3,705 215 0:71 1:76 
Marylebone .. 11 133,301 | 505000 | 32,300 | ба ато 2266950 499 342 35 
aime 


* 1901 Census. + These figures represent plant valued at time of purchase. 


The UMPIRE : We must see we do not have it twice over—first run Patent Exploitation (Ltd) v. Siemens Bros. & Co. (Ltd.). 


down the valuation of the plant, and then cut down the profits. In the Court of Appeal on Saturday last judgment was delivered in this 
Lord К. CECIL : Now, as to the mains ?—I cannot agree that the rubber- | case. The first bearing was reported in The Electrician, Vol. XLVIII., 

covered mains are in а condition practically as good ав new because of & | pp. 547, 585 and 626, and the arguments in the appeal in our issues of 

certain test which was made with them. In my opinion that teat consti- | Dec. 5 and 12. 

tutes no indication whatever of the condition of indiarubber-covered mains Lord Justice VAUGHAN WILLIAMS, in giving judgment, said he 

that have been in the ground for some time, and there is а great deal of | agreed with Mr. Justice Buckley that the issue in the case was novelty or 

general experience showing that rubber-covered mains deteriorate very | subject matter, and certainly was neither utility nor infringement. There 


rapidly — much more rapidly than the more modern systems. could be no doubt that the plaintiffs’ battery had achieved a great com- 
. Manville was next examined as to the probable future “ field" in | mercial success, and met a want not hitherto satisfied. It was a really 
Marylebone for the company’s operations. useful invention, and the defendants’ battery was the plaintiffs’ battery plus 


Lord R. CECIL (to Witness): You have made a calculation which might | trajacanth, a useless and immaterial addition, The defendants said that 
tend to show, on what is known up to the present on the years of working, | the plaintiffs’ specification wanted the characteristic novelty necessary to 
what the future field might be on the same basis of averages ’—Yes, in | support the grant of letters patent under the Statute of Monopolies, and 
the following table :—- that even if the plaintiffs’ battery, as defined by the specification апа 

Year Units sold. Percentage Year Unite sold. Percentage claim, had some new features, they were not such as to constitute 

1901 тое ona" . 1906 9.715.346 . 113 ' | proper subject matter for a grant of letters patent. It was sufficient for 

dd i е "t defendants if the plaintiffs letters patent exhibited this deficiency. А 


3 pope БЕ 1 1 0m ys ers E ej patentee's rights were defined by his specification and claim. The plaintiffs 
1904... .. е . 16.5 i ВИ inue 5 35 could not supplement their letters patent by proving that the batteries, as 
1905... i 8 728 970, yg 129 110 ТА 11'701 515 uer 0:9 made under them, in fact, showed invention, and invention of such a 


character as to constitute good subject matter. It was important, however, 
when the Court came to construe the plaintiffs specification and claim to 
see whether the plaintiffs’ battery, in so far as it exbibited novelty, consti- 
tuted a useful invention, and in making this inquiry the Court should have 
regard to the past history of the subject matter of the patent — in the present 
instance galvanic batteries —and should have regard to the recognised 
deficiencies of galvanic batteries up to date, and to the utility of the 
plaintiffs battery in meeting those deficiencies, as evidenced by the 
adoption of the plaintiffs’ battery in the market and in daily use 
to the exclusion largely of its predecessors. In his lordehip’s opinion 
the Court sbould, also, in construing letters patent have regard to 
common knowledge up to date. If the Court found that the plain- 
tiffs’ battery as made met a recognised deficiency, then, if the letters 
patent were capable of more constructions than one, including а 
construction which would read the letters patent as defining a battery 
such as that which had attained a practical success, the Court would be 
astute to adopt that construction, and in order to do so would not hesitate 
to reject even the natural construction of words on the ground tbat that 
natural construction was so inconsistent with up-to-date common know- 
ledge that it was impossible that the patentee could have used the words 
in question in their more natural sense. His lordship then read the plain- 
tiffs’ specification and claim, and said that he could not agree with the 
argument addressed to the Court on behalf of the defendants that the claim 
should be limited to a certain class of battery. He could not think that 
that construction was right. In his opinion the specification and claim 
must be read and construed as a whole. His lordship then dealt at 
length with the expert evidence given at the trial, and with the question of 
the alleged anticipations. Having done so, he came to the conclusion that 
the plaintiffs’ patent, properly construed, had both novelty and subject 
matter, and had not been anticipated. He thought, for these reasons, that 
the appeal should be allowed. 

Lord Justice STIRLING coucurred. He seid that in bis opinion none 
of the alleged anticipations were anticipations of the plaintiffs’ arrange- 
ment. None of the alleged anticipations were & commercial success, but 
the plaintiffs’ battery was. He thought that the plaintiffs had established 
the validity of their patent. The evidence of Dr. Attfield proved that the 
defendants’ battery was made according to the plaintiffs’ prescription, and, 
therefore, it was clear that the defendants had infringed the plaintiffe’ 


* Average for previous years, 


What conclusion do you draw from that table !—It is a curious corrobo- 
ration of the estimate made in other ways as to the field which might 
remain. 

The UMPIRE: At the diminishing rate of increase which you have 
postulated the units sod in 1910 will be rather in excess of the units sold 
according to Mr. Conacher’s table No. 8? —'That is во, and very much їп 
excess of my own figures. 

Now, including small domestic motors as part of the lighting field, what 
do you say would be the greatest possible field in Marylebone allowing for 
everything !—Assuming no competition the maximum field for lighting by 
1951 would be 12,500,000 units, which means an expenditure of about 
£1. 14е. psr head for electricity uses only. 

The UMPIRE: At what prices?—Always at the prices put in by the 
Metropolitan Company, the varying price ending, I think, at 4:581. per 
unit in 1931. I have taken into account present advances in incandescent 
gas lighting, but if incandescent gas were worked here as well as it is abroad 
I should think it unlikely that 12,500,000 units would be reached. And І 
have not taken into account the Nernst lamp. That would be another 
possible reduction of the field. The Nernst lamp is becoming practical in 
use, and is extremely likely to enter very largely into electric lighting in. 
the future, the same as incandescent lighting in connection with gas light- 
ing, and in that way the consumption of electricity for lighting will be 
reduced. On the oiher hand, that will mske tho price cheaper and there- 
fore increase its possible field. 

As to power, is there probability of any considerable use of electrical power 
їй lebone ? —No, it seems to me that Marylebone is one of the dis- 
tricts in London which has the least possible prospects of substantial 
power supply. 

As to other power” uses. What do you say about heating of water ї— 
I do not think anybody who has any experience of electricity supply 
would seriously suggest that there was likely to be a large user of elec- 
tricity for cooking or water-heating purposes. They are too expensive. It 
is used by psople as а fad at present, and cooking apparatus at the present 
moment is not even practicable. Heating of rooms is equally visionary, 
and can only be used by the very few who do not mind what price they 


pay for a commodity, and it has the disadvantage also of not helping to | invention. 
ventilate the rooms. And [believe elevators give a wors2 load-factor than Lord Justice COZENS-HARDY also concurred. 
lighting. The appeal was accordingly allowed with costs. , 


Then automobiles Do you think there is any probability of a demand 
for charging these !—I think they require too much expert attendance. 

On the prices, as you calculate them, is it possible for this company to 
give a supply of current for power !—No, even if the company could find a 
field for power at all, which I very much doubt, at the prices they. propos? 
to supply at, high though they are, their own costs, including capital 
charges, would make it a losing business for them. 

At this stage the above table B was put in, prepared by Mr. E. Manville 
and Mr. Н. F. Parshall. 


‚ (To be continued.) 


The following is specification of Patent No. 1,110 of January 21, 1890, 
referred to in the above case: — 

COMPLETE SPECIFICATION. 

[Communicated from abroad by William Burnley, of North East, Erie 
County, State of Pennsylvania, in the United States of America, electrical 
engineer. ] Б 

) AN IMPROVEMENT IN GALVANIC BATTERIES. 

I, Charles Addison Hitchcock, of No. 5, Pope's Head-alley, Cornhill, in 

the City of London, attorney-at-law, do hereby deelare the mature ef thie 
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invention and ia what manner the same is to be performed, to be particu- 
larly described and ascertained in and by the following statement :— 

This invention relates to galvanic batteries constructed and arranged, as 
I will describe, with reference to the accompanying drawings. Fig. 1 is a 
vertical central section of the improved battery. Fig. 2 is a transverse 
section on the line zx of Fig. 1. 

А is a cylinder of zinc or equivalent metal forming the one electrode, 
апа provided with à clamping screw, B, for connecting а conductor to it ; 
a piece of carbon, C, is the other electrode. The cylinder A is lined with 
an exciting agent, E, consisting preferably of the following ingredients— 
viz., salammoniae 1 part, chloride of zinc 1 part, plaster-of-paris 5 parts, 
and water 2 parts, to which is added a little less than 1 part of а com- 
minuted vegetable material, preferably flour. For preparing the exciting 
agent E the materials are mixed, forming a semi-fluid, which is poured into 
the cylinder A around а central core temporarily inserted. "The exciting 
agent soon sets to the condition of а semi-solid, and the temporary core is 
removed. The carbon C is then inserted centrally in the space left by the 
withdrawal of the core, and the space around the carbon is filled with a 
compound, Е, consisting preferably of the following ingredients :— Salam- 
moniac 1 part, chloride of zinc or other hygroscopic analogue vd th part, 
and, as depolarising agents, pulverised peroxide of manganese 3 parts, with 
pulverised carbon 34 parts. 
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These are mixed with water 2 parts to form a semi-solid, which is packed 
in around the carbon c. The top of the cylinder A is then sealed around 
the earbon c with bitumen or other suitable material, О, substantially 
impervious to air or moisture. The materials mentioned as electrodes and 
as exciting and depolarising agents and their proportions may be varied, as 
the important feature of the invention is the interposition between the 
positive and negative electrodes of two layers of exciting composition in a 
semi-solid or plastic state, the one in contact with the negative electrode 
having intermixed with it depolarising agents, and the one in contact with 
the positive electrode having no such depolarising agents in ita composition. 

Having now particularly described and ascertained the nature of this 

nvention, and in what manner the same is to be performed, I declare that 
what I claim is :— 

A galvanic battery having the space between its positive and negative 
electrodes filled with a semi-eolid or plastic exciting agent in two layers, 
the one layer in contact with the negative electrode having depolarising 
agents intermixed therewith, and the other layer in contact with the positive 
electrode having no such depolarising agents, substantially as set forth. 

Dated tbis 21st day of January, 1890. 

; ABEL and Imray, Agents for the Applicant. 


Taff Vale Railway Co. v. Amalgamated Society of Railway 
Servants (and its Trustees), Bell and Holmes. | 


The bearing of this action, which has occupied the attention of Mr. 
Justice Wills and а special jury for several days, was concluded on Friday. 
The action was brought for the recovery of damages and for an injunction 
against defendants on account of the alleged part taken by them (other 
than the trustees) in organising and directing a strike of plaintiffs’ servants 
in August, 1900, resulting in alleged breaches of contracts and in violence 
and intimidation towards plaintiffs’ servants, and causing an estimated loss 
of £27,000 or £28,000 to the plaintiff company. A mass of evidence was 
taken, and after his lordship had summed up he left the following three 

questions to the jury :— 

Did the three detendants conspire together to molest and injure the 


plai ntiffs by unlawful means? 


Did they or any and which of them unlawfully persuade the men whose 


tices had not expired to break their contracts? 


Did they or any and which of them authorise and assist in carrying out 
e strike by unlawful means ? 


UA three questions were answered in the affirmative. 


The assessment of damages was left, by consent, to the judge, and that, 


aem cher with questions of law, stand over till next term, The present 
= «Ancton was continued until the further consideration, 


WIRELESS TELEGRAPHY. 


The following appeared in The Times of Monday, Dec. 22 bem 


We understand that an official message has been transmitted by S:guor 
Marconi's wirelees telegraph from Lord Minto to the King, and that Signor 
Marconi has himself transmitted a message to Lord Knollys for the King, 
and has sent another message to the King of Italy. We have received, by 
post from Poldhu, the receiving station in Cornwall of Signor Marconi's 
system, the following wireless telegram from our Special Correspondent at 
Glace Bay : — 

" Being present at its transmission in Signor Marconi's Canadian 
station, I have the honour to send through The Times the inventor's firat 
wireless Transatlantic message of greeting to England and Italy." 


(FROM OUR CORRESPONDENT.) 
OTTAWA, Dec. 21. 

The Governor-General, Lord Minto, received а telegram from Signor 
Marconi at Cape Breton this afternoon stating that his Exoellency's mes- 
sige to the King had been transmitted by wireless telegraph to Corawall 
and thence forwarded. 

Lord Minto has sent a telegram to Signor Marconi congratulating him 
on his achievement. 


We have received the following telegram from Mullion, in Cornwall : — 


“Ву Магоопі'в Wirelees Telegraph.—The Government of Canada, 
through The Times, desires to congratulate the British people on the 
accomplishment by Marconi of the greatest feat which modern science 
has as yet achieved. 

*" CARTWRIGHT, Acting Premier, 
' Ottawa, Dec. 21" 


The following from Reuter Agency also appeared in The Times 
on Monday :— | 
Nzw Yonk, Dec. 21. 

Signor Marconi reports from Glace Bay that he has established wire» 
less telegraphic communication between Cape Breton and Cornwall with 
complete success. A number of inaugural messages, including one from 
Lord Minto, Governor-General of Canada, to King Edward, and one to the 
King of Italy, have already been transmitted. 


In the Daily Mail on Monday, Dec. 22, appeared the following 
cablegeam from Mr. Marconi, received by the Central News :— 
“ GLACE Bay, Nova Scotia. 

“I beg to inform you that I have established wireless telegraphic 
communication between Cape Breton, Canada, and Cornwall, England, 
with complete success. 

“ Inauguratory messages, including one from the Governor-General of 
Canada to King Edward VIL, have already been transmitted and for- 
warded to the Kings of England and Italy. 

“G. Marconi, Glace Bay, Nova Scotia.” 


The Times of Tuesday, Dec. 23, contained the following, through 
Reuter's Agency :— 
Ottawa, Dec. 21. 
The first measage to be sent across the Atlantic Ocean by wireless tele- 
graphy was despatched to-day to King Edward by Lord Minto. Notice of 
its successful transmission was received to-night by the Governor in the 
following message :— 
GLACE Bay, Care BRETON. 
* I have the honour to inform your Excellency that your message to 
His Majesty has now been transmitted by me from Cape Breton to 
Cornwall by wireless telegraphy, and has been forwarded to its destina- 
tion.— G. MancoNr." 


Lord Minto replied as followa : — 


“Tam delighted at your message, which I have just received. My 
warmest congratulations on your splendid success.” 5. 
"Рес. 


King Edward has replied to Lord Minto's telegram sent to His Majesty 
by Signor Marconi's apparatus, as follows :— 


“Iam much iaterested by the wireless message which you have sent 
me, and am delighted at the success of Signor Marconi's great invention 
which brings Great Britaia and Canada into still clos.r connection.— 
EbDWARD.” 


The Daily Telegraph of Tuesday, Dec. 23, contained the following :— 
Коме, Monday. 

The King this morning received a telegram from Signor Marconi, t-ans- 
mitted acroes the Atlantic by wireless telegraphy, announcing the solution 
of the problem of Transatlantic wireless telegraphy. Signor Marconi also 
sent messages to several of the Italian newspapers. H's Majesty and all 
n newspapers have sent congratulatory messages to Signor Marconi.— 

ter. 
Roms, Monday afternoon. 

No official publication has been made of the despatch sent by Signor 
Marconi to King Victor Emmanuel. It is understood, however, that it 
consisted of twenty-five words, and that in it the inventor announced that 
he had established radiographic communication between Cape Breton and 
Cornwall. 

The commander of the cruiser Carlo Alberto also sent a despatch. It 
was addressed to the Minister of Marine, and was as follows :— The 
* Carlo Alberto, which had the honour of affording hospitality to the 
illustrious Marconi, sends to the Minister by means of radiographic 
telegre rhy from Canada sincere homage." —Central. News. 
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PARLIAMENTARY RECORD FOR 1902. 


According to custom, we give in the current number of The Elec- 
trician, being the number subsequent to the termination of the Parlia- 
mei. session, a liat of the various bills (public and private), affecting 
electric lighting and power distribution, traction, telegcaphs, &e., 
which were passed and became Acts of Parliament during the 1902 
session. The Committee stage of the more important bills has been 
fully reported in The Electrician. 

Publio Acts. 

Electric Lighting Acts Amendment (Scotland) Act. 

Expiring Laws Continuance Act (including the Light Railways Act, 1896) 

Pacific Cable Act. 

Patent Law Amendment Act. 

Provisional Order Confirmatory Acts. 

Electric Lighting Provisional Orders(No.1) Confirmation Act Edmonton, 
Enfield, Tottenham and Wood Green]. 

Electric Lighting Provisional Orders (No. 2) Confirmation Act [Beeston, 
Carnarvon, Eston, Hebden Bridge, Mytholmroyd, Otley, South Bank in 
Normanby, Stockton (Rural District), Thornaby-on-Tees and Tipton]. 

Electric Lighting Provisional Orders (No. 3) Confirmation Act [Abram, 
Holyhead, Hucknall Torkard, Leyland, Louth, Penarth, Saddleworth, 
Springhead, Tyldesley-with-Shakerley and Westhoughton]. 

Electric Lighting Provisional Orders (No. 4) Confirmation Act [Aberdare, 
Amble, Dover, Frinton-on-Sea, Gillingham (Kent), Hindhead and District, 
Leadgate, Leatherhead District (Ashtead and Mickleham), Paignton and 
Stanley (Durham)]. 

Electric Lighting Provisional Orders (No. 5) Confirmation Act [Carnou- 
stie, Dumberton, Glasgow (Kinning Park), Govan (Extension), Naira and 
St. Andrews]. 

Electric Lighting Provisional Orders (No. 6) Confirmation Act [Ardsley 
Kast and West, Barton Regis, Blaydon, Chester-le-Street, Church Stretton, 
Lees, Lower Bebington, Newburn, Seghill, Earsdon and Tynemouth 
(Rural), and Stanley (Yorkshire)]. 

Electric Lighting Provisional Orders (No. 7) Confirmation Act [Bedling- 
tonshire, Chepstow (Urban and Rural), Cowes, Hitchin, Morpeth, Ashing- 
ton, Newbiggin-by-the-Sea and Morpeth (Rural), Pokesdown, Slough and 
Datchet, Stevenage, Tadcaster and District, Trefriw, and certain districts 
and parishes in the West Riding of the County of York]. 

Electric Lighting Provisional Orders (No. 8) Confirmation Act [Вег- 
mondsey (Extension), Stoke Newington and Wool wich]. 


Tramways. 


Aberdeen Suburban Tramways Order Confirmation Act. 
Greenock and Port Glasgow Tramways (Extension) Order Confirma- 


tion Act. 


Rothesay Trainways (Extension) Order Confirmation Act. 

Tramways Orders Confirmation (No. 1) Act [Brighton Corporation, 
Cheadle and Gatley Urban D strict Council, Lees Urban District Council, 
Southport Corporation, Stockport Corporation and Sunderland Corporation]. 

Tramways Orders Confirmation (No. 2) Act [Heywood Corporation, 
Leeds Corporation, Pontypridd Urban District Council, Southampton Cor- 
poration, West Riding (Knottingley Extension) and Wolverhampton Cor- 


Private ВШ Legislation, 
(In some cases only one or two clauses in an omnibus bill deal with electrical 
matters.) 


poration |. 


Baker Street and Waterloo Railway. 

Belfast Corporation. 

Birkenhead Corporation. 

Birmingham and Midland Tramways. 

Brighton and Rottingdean Seashore 
Electric Tramroad. 

Bristol Corporation. 

Brompton and Piccadilly Circus Rail- 
way (New Lines, &c.). 

Castleblayney, Keady and Armagh 
Railway. 

Cavehill and Whitewell Tramwaye. 

Central London Railway (New Lines). 

Charing Croes, Euston and Hamp- 
stead Railway. 

Cornwall Electric Power. 

Croydon & Dist. Electric Tramways. 

Derbyshire and  Nottinghamsbire 
Electric Power. 

Devonport Corporation. 

Edgware and Hampstead Railway. 

Erdington Tramways. 

Fincbley Urban District Council 

Garaton and District Tramways and 
Electric Supply (Transfer). 

Gloucestershire Electric Power. 

Great Northern and City Railway. 

Great Northern and Strand Railway. 

Halifax Corporation. 

Hastings Tramways. 

Huddersfield Corporation, 

Kent Electric Power. 

Leiceeter Corporation. 

Leicestershire and Warwickshire 
Electric Power. 


Liverpool Corporation. 

London County Council (General 
Powers). 

London County Council (Tramways 
and Improvementa). 

London, Tilbury and Southend Rly. 

London United Tramways. 

Manchester and Liverpool Electric 
Exprees Railway. 

Manchester Corporation (General 
Powers). 

Manchester Corporation Tramways. 

Medway and Thames Canal. 

Metropolitan District Railway. 

Metropolitan Railway. 

Mexborough and Swinton Tramways. 

Middlesex County Council Trmwys. 

Newcastle-upon-Tyne Corporation 
Tramways. 

Newcastle-upon-Tyne Elec. Supply. 

Newport Corporation. 

North and South Shields Electric 
Railway. 

North Metropolitan Electric Power 
Supply. 

North Metropolitan Tramways. 

North Staffordshire Tramways. 

Northumberland Electric Tramways. 

North-West London Railway. 

jb Corporation (Electricity, 
&c.). 

Nottingham Corporation. 

Rathmines and Rathgar Urban Die- 
trict Council. 

Rhondda Urban District Council. 


Rossendale Valley Tramways. 
Saddleworth, Springhead and Lees 
Tramways. 
Salford Corporation. 
Scarborough Tramways. 
South-Eastern and London, Chat- | Wigan Corporation. 
ham and Dover Railways. Wrexham District Tramways. 
South Wales Electrical Power Dis- | York Corporation. 
tribution. 


Southport and Lytham Tramroads. 
Swansea Corporation. 

Tyneside Tramways and Tramroads. 
West Ham Corporation. 
Whitechapel and Bow Railway. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[eee 


APPOINTMENTS VAOANT AND FILLED. 


The Sanitary Commissioners of Gibraltar require the services of a 
senior electrical engineer. Salary £300 and other consideration. 
The duties, &c., of the appointment are set out in an advertisement 
on another page, and applications are to be sent in to Mr. Wallace 
Copland, secretary and engineer, Sanitary Commissioner's offices, 
Gibraltar, by Jan. 20. 

Hornsey District Council require a chief assistant electrical engi- 
neer, an electrician-in-charge and а junior electrician-in-charge. 
Applications to engineer and surveyor (Mr. E. J. Lovegrove), Council 
offices, Highgate, London, N., by Jan. 10. 

Belfast Gas and Electric committee require an engineer-in-charge. 
Applications to city electrical engineer by 29th inst. 


Mr. du Verge of Bristol has been appointed chief assistant engi- 
neer at Newport. Mr. Williams of Swansea has been appointed shift 
engineer and Mr. Charlton has been promoted from switchboard 
attendant to shift engineer, both at the Llanarth-street station. 
Mr. Covell, of Wigan, has been appointed meter inspector. 

Wimbledon Council have appointed Mr. H. A. Nott, of Mother- 
well, as mains superintendent. 

Mr. Sydney H. Barber, A. M. I. E. E, has been appointed superinten- 
dent for the construction of tramways by Shipley District Council. 


BDUOATIONAL NOTICES. 


The Lent term of King's College, London, commences on Jan. 15. 
Prospectuses and particulars of the course of instruction can be 
obtained from the Secretary, King’s College, Strand, W. C. Evening 
classes are also held for civil, mechanical and electrical engineering 
workshop practice, physics and all science subjecta. 

А special course of eight lectures, with laboratory work, on mag- 
netic testing, for electrical engineers and others engaged in electrical 
work, will he given by Dr. John Henderson, F.R S E., at Borough 
Polytechnic Institute, 103, Borough-road, London, S E., on Fridays, 
from 7:30 to 10 p.m, commencing Jan. 5. Inclusive fee 68. 
also advertisement. 


Ashton-under-Lyne.—To mark their appreciation of the services 
of the borough electrical engineer (Mr. Appelbee) the Electricity 
committee have decided to increase his salary by £100 per annum 
on condition that he remains at Ashton for at least two years. 

Birmingham Tramways.— King’s Norton and Northfield Council 
have decided to support the Birmingham District Tramways Bill, 
and have agreed with the City of Birmingham Tramway Co. and the 
British Electric Traction Co. for running powers in connection with 
the authorised section of tramway from Selly Oak to Northfield. 

Birmingham Tramways committee have issued an important report, 
which will come before the City Council on Jan. 6, It is stated that 
overtures have been made by Mr. Emile Garcke, representing the 
City of Birmingham Tramways and the Birmingham and Midland 
Tramways Companies for an arrangement between the companies 
and the Corporation for the immediate improvement and future 
working of the entire system of tramways in Birmingham, but, as 
the Council have determined on acquiring and working the tramways 
within the city, the committee are prevented from considering or 
reporting upon any such proposals, However, the committee think 
that the proposals made on alf of the companies should receive 
careful consideration and, it is recommended that, notwithstandi 
anything contained in any minute of the Council, they be authorise 
to consider the proposals, to confer with the companies and to report. 

Biackrock (Dubiin)—The Council possess an electric lighting 
order, but nothing Eas yet been done to carry out its provisions. The 
order will probably be leased to a company. 

Borough Councils and Wiring.—Hammersmith and Woolwich 
Councils have decided to support the London Couuty Council's bill 
to authorise the London borough councils to borrow money for 
electric wiring and fittings. 

Bo'ness (N.B.).—The Council have resolved to proceed with their 
application for а provisional order. Only a portion of the district is 
AH E but as вооп as possible powers for the entire area are to be 
obtained, 
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Brighton.— A ratepayers’ meeting has approved the Corporation 
bill for powers for tramway extensions, electricity supply, &c. 

The Council have agopted the Telephone committee's report recom- 
mending the provision of a municipal telephone system for Brighton, 
Portslade, Southwick, Shoreham and Burgess Hill at an estimated 
cost of about £20,000. Particulars of the scheme appeared in our 
last issue. 

Bucknall (Stoke-on-Trent).—Mr. G. R. Peers has prepared a 
report for the Stoke-on-Trent Rural Council on a proposal to light 
Bucknall electrically. Mr. Peers recommends the erection of a 
generating station at the sewage works. The cost of plant is put at 
£1,750, and of cables, &., at £1,449. The plant would supply 
current to 48 60 c.p. lamps for public lighting and 800 8 c.p. lamps for 
private lighting. Annual cost of maintenance is estimated at 
£425 and income at £501. 


Buenos Ayres.—The Compaiiia de Obras Publicas del Rio de la 
Plata has submitted a proposal to Congress for the erection of two 
5 stations for supplying current for lighting Government 
offices, | 

Cape Colony.— Ап act passed by the Cape Government provides 
for an expenditure of £235,500 for the postal and telegraph depart- 
ments. Of this sum £106,300 is for telephone wires and exchanges, 
and £33,250 for reconstructing telegraph and telephone main lines. 


Carriage of Merchandise on Tramways.—A meeting of repre- 
sentative men from various paris of Lancashire was held at Liver- 
pool on Friday to consider the question of the carriage of merchandise 
on the electric tramways of the county. The meeting was convened 
by the chairman of the Liverpool Tramways committee (Ald. Petrie) 
and the Lord Mayor of Liverpool presided. 

Mr. W. W. B. Hulton moved tbat the principle of the scheme for the 
transport of merchandise from the Liverpool docks to tLe towns of South 
Lancashire by means of the Liverpool Corporation and other tramways be 
approved, and that a committee be appointed to consider the details of the 
echeme with authority to take such action in the matter as they in their 
opinion may think desirable in the interests of the scheme. This was 
carried unanimously, as was a resolution appointing a committee of 
25 members, representing most of the industrial centres of the county, 
with power to add to their number, This committee subsequently met, 
when Ald. Petrie was appointed chairman, Ald. F. Smith vice-chairman, 
Mr. Pierce (deputy town clerk of Liverpool) hon. sec., and Mr. Bellamy 
(manager of the Liverpool tramways) hon. treasurer. 

Country House Lighting.—The electric lighting installation at 
Lambton Castle (Lord Durham's country seat) has recently been 
re-organised and considerable extensions carried out. Two new 
Crompton- Belliss sets, each of 70 H.P, and a booster have been put 
down. There are about 1,000 lights in the castle, and the stables, 
&c., are to be wired. The work has been carried out under the 
direction of Mr. J. D. Murray, the resident electrical engineer at 
Lambton. 


Ceylon —The Legislative Council have under consideration an 
offer made by an ed syndicate to construct an electric railway 
in Ceylon, between Colombo and Negombo and other points. 


Chipping Norton.—Mr. Popham's application for a provisional 
electric lighting order is to be opposed by the Council. 


Church Lighting.— All Saints Church, Hereford, has been wired 
and fitted for electric lighting by Edwards and Armstrong to the 
specifications of the city electrical engineer (Mr. F. С. Poulton). 


Dartmouth-Guernsey Cable Interrupted.— Telegraphic com- 
munication by the British Government cable from Compass Cove, 
near Dartmouth, to Port Doyle, Guernsey, has been for some days 
totally interrupted. Communication between the mainland and the 
island is, therefore, only possible by the steamers from Southampton 
and Weymouth or by the cable via France from Pirou, near Coutances, 
to Flicquet Bay. 

Devonport.—The Council on Monday decided, as the Board of 
Trade had signified inability to sanction the proposed line of electric 
tramway from the borough boundary to Crownhill, to apply for а 
light railway order instead. The local company is to take a lease of 
the line when constructed. The company is to refund by yearly 
payments the whole of the cost of construction with interest. 


Dorchester.—Meeers. J. and J. S. Enright have been instructed 
by the Council to prepare a further report on electric lighting. 


Dundalk.—The Irish Privy Council have granted an extension 
of time for the construction of electric tramways in and around 
Dundalk. On Sept. 9, 1897, the Privy Council affirmed the pro- 
visional order and all the local authorities affected supported the 
application for an extension. The Dandalk Electric Tramway Co. 
( Lid.) have acquired electric lighting powers, and the two under- 
takings aretobe combined. The capital has been recently increased 
£0 £40,000. | 


Electricity in Mining.—The departmental committee recently 


appointed by the Home Office to inquire into and report upon the 


e of electricity in mines and the dangers attending it, have held 


Several sittings. The names of the gentlemen appointed on the 
4c ommiitee were given in our issue of Oct. 31. At the third sitting, 


last week, Mr. Henry Davie, of John Davis & Son, Derby, gave evidence 
as to the various applications of electricity to mining op2rations, and 
the precautionary measures he would propose to secure the safety of 
both miners and mine against danger from ignition of fire-damp by 
an electric spark, or shocks to workmen by electric current. The 
evidence related more particularly to coal-cutting machines and 
motive power generally used in mines; also to electric lighting, 
signalling, shot firing and lighting of safety lamps. 


Electricity Supply in Kent. Negotiations are proceeding 
between the Kent Electrical Power Syndicate and the Faversham, 
Milton and Sittingbourne Councile with a view to the supply of 
electricity in bulk. 


Epsom.—Extensions of the electric lighting mains, costing about 
£610, have been authoxised by the Council. 


Fife Electric Power Scheme.—Kirkcaldy Tramways and Elec- 
iie Lighting committee recommend the Council to oppose this 
scheme. | 


Foots Oray (Kent).— The District Council have instructed 
Messrs. Preece and Cardew to report upon the proposals of Woolwich 
and Bexley Councils to supply electricity in bulk in Sidcup. 


Frome.—The Council are considering offers of the General Electric 
Co. and Edmundsons Electricity Corporation for the erection and 
maintenance of electricity supply works. 


Heckmondwike.—The British Electric Traction Co. have agreed 
to pay the Council £1,250 for 160,000 units of electric current per 
annum for traction (about 1jd. per unit), with rebates on larger 
quantities. The agreement is for 28 years, [subject to revision at 
14 yeare. | 


Hove.—On Saturday Mr. Williams held а Board of Trade inquiry 
into the application of the Hove Electric Lighting Co. (Ltd ) for per- 
mission to change the pressute of electricity supplied for lighting 
from 110 to 220 volte. 

On behalf of the company, Mr. MgepcaLF stated that supply was com- 
menced under an order granted to Hove Commiesionera in 1890, but trans- 
ferred to the company in 1892. Under the transfer it was agreed that the 
voltage should not exceed 110, but in 1896 the company altered its 
declared standard pressure to 220 volts, and in 1893 there was an agree- 
ment to that effect between the company and the District Council. 

Ald. T. Н. Reen contended that the company virtually bad n» power 
even to a*k the Board of Trade to sanc'ion the increased voltage, but that 
they should go to the High Court and endeavour to eet aside the agree- 
ment which they had entered into. He objected on the core of the 
shortened life of the lamps entailed by the increased voltage, and also of 
the risk of fire. He found that the higher the voltage the worse it was for 
the consumers. 

Other opponents of the proposed change having given evidence, 

Mr. С. B. SuitH, resident engineer, said the number of consumers at 
present was 1,038, of whom 919 had now taken supply at 220 vol's, and of 
the remaining 119 still on 110-volt supply, 25 had agreed to take the 
increased voltage, subject to the necessary consent of the Town Council. 
At present there were 282 electricity supply stations in the United King- 
dom, and 247 were supplied at 200 volta or over, and only 35 under 200 
volts. Having explained the advantages of the increased voltage, he said 
that the life of the lamps would only be shortened to the extent of 15 per 
cent. by the increase of voltage, aud this would be made up by a reduction 
of 1d. per unit on the first hour's maximum demand which it was proposed 
to make. As to the dangerof fire he pointed out that each house was tested at 
500 volts. There was noincreased danger of fire from leakage to eartb. It could 
only arise from inetficient fittings. Consumera on the 110-volt circuits would 
not be at any disadvantage in fire insurance by changing over. The Town 
Council now held statutory powera undèr the Electric Lightiag Act for the 
Aldrington district, and they had declared their pressure at 229 volts. 

Col. CROMPTON, C.B., also gave evidence, and said he considered Mr. Smith 
had erred on the safe side in estimating the life of a lamp on the 220 vol- 
tage at 15 per cent. below a low-pressure lamp. The 14. reduction in the 
price of energy was equal to eight times as much as the increased cost of 
the lamp. 


Hawick (N.B.).—The Council have formally approved an applica- 
tion by Edmundsons' Electricity Corporation for powers to construct 
and equip electric tramways. The local electricity works are owned 
by the company, 


Hythe-New Romney Tramway.—The South-Eastern and 
Chatham Joint Railway committee have powers to construct a 
tramway between Hythe and New Romney, and are seeking an 
extension of time for carrying out the work. 


Ince and Hindley.—The District Councils have decided to lease 
their tramways to Wigan Corporation, Ince retaining the right to 
supply energy on terms to ba agreed. 


Iron and Steel Trades. — Messrs. Bolling and Lowe have issued а 
review of the iron and steel trades of 1901-2. The feature of this 
industry has been the heavy export of material from Europe to the 
United States, and to South America and Mexico for United States 
account. These exports have run into hundreds of thousands of 
tons—a striking contrast to the period only a short time past when 
the United States was pouring her huge surplus of these articles into 
Great Britain, the Continent of Europe, and many of the British 


| colonies, besides competing closely with supplies for the Far East. 
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Islington (London).—An important extension of arc lighting 
was inaugurated on Saturday, when the Mayoress switched on 
current to 72 arc lamps in the Highbury district. 

Mr. S. Lampert (the chairmam of the Lighting committee) said the 
additional lamps brought the number of arcs in the borough to 472. The 
cost of each arc lamp was about £28 per year. When they first considered 
the question of public electric lighting they deemed it 5 in many 
of the streets to replace every gas lamp giving a nominal 16 c.p. by a 
1,000 c.p. arc light. They were, therefore, getting 60 times the amount of 
light at between six and seven times the cost. In 1892 there were 4,548 
street gas lamps in Islington, and at present the nnmber is 4,600, although 
nearly а 1,000 lamps had ben di - placed by the electric light. In 1 
they had 692 lamps burning Oft. of gas, whereas they now had 
over 2,000 burning that quantity. The manner ia which the electric 
light was being taken up by private consumers was most encouraging. 
They had nearly 1,000 customers on their books, and their private 
consumers represented an equivalent of 67,500 8 c.p. lamps connected. 
When the Borough Council first came into existence the customers num- 
bered 508, representing 55,252 8 c.p. lampe, so that within two years they 
had nearly doubled their private supply. In March next their electric 
lighting would have been established six years, and he was gratified to be 
able to announce that the entire cost of production, including rates and 
taxes (£1,500 a year), salaries, wages, repayment of loans and interest, 
was paid out of revenue. They had sunk ,000 in the undertaking, and 
their plant was capable of supplying electricity equivalent to 100,000 8 c.p. 
lamps. They had laid 38 miles of mains. The supply was now being 
taken up so rapidly that it would soon be necessary to make extensions, 
and their electrical engineer (Mr. Gay) was considering that matter. It 
was estimated tbat they could double the capacity of the station without 
any additional buildings at'a cost under £50,000. When that was carried 
out they would then be able to reduce the cbarge to private consumers. 
The solid system was being adopted, and they also intended using paper- 
cover cables— instead of rubber, as formerly. In regard to the fire which 
occurred in August, and which was not due to any defect in the plant or 
system, the insurance company had paid their claim for £900, which would 
fully cover the . The policy of the committee in making а flat 
гае of 5d. per unit and abolishing meter-rents was giving general satis- 
action. 

Mr. A. Gay (the borough electrical engineer) compared the Islington 
undertaking with those of St. Pancras and Hackney. They had heard a 
great deal about the advantage of a low-tension over a high-tension system, 
but experts were agreed tbat there was little difference between the two 
systeme as ed the profits of the undertaking. Islington, which had 
the high-tension system, compared very favourably with St. Pancras, who 
favoured the low-tension system, for they found the cost per unit in 
St. Pancras was within a fraction of a decimal poiut of what it was in 
Islington. It was eaid, too, that the high-tension system was not favour- 
able for running motors, but that was a delusion, for they would soon be 
supplying the power for running a large number of motors at a new factory. 
In St. Pancras they had a magnificent day load, which made all the differ- 
ence. If in Ielington they could run their engines for 24 hours a day 
they could earn 20 times the revenue they did at present, and meke a 
splendid profit. The capital cost per kilowatt in Islington was £100, 
whereas thraighout the country it averaged about £85. When, however, 
they expended the £50,000 in additional machinery by which they could 
double their output, the cost per kilowatt would be reduced to £50. 

Johannesburg (South Africa).—The consulting engineers have 
presented a report to the Municipal Council in which they are 
recommended to construct about 23 miles of double track electric 
tramway, and to erect new electricity works at an estimated cost of 
£1,240,000. . 

Kiew (Russia).—The Russian railway authorities are reported to 
have placed а contract with а German Som panr (the Augaburg 
Maschinenfabrik) for the erection and рше of electric lighti 

lant at tha Kiew railway station. The plant will, it is sta 
include four 400 н р. Diesel gas engines. 

Kimberley.—The Council have received tenders for additional 
plant for their electricity works, but as the De Beera Mining Co. 
offer to supply current at 34d. per unit, with a reduction of 3d. per 
unit for every reduction of 2s. 6d. per ton in the price of coal (now 
£2 per ton), the ratepayers are to beasked to vote upon the matter. 

n-on-Thames.—Mr. Н. R. J. Burstall has been engaged, 
at а fee of 100 guineas, to prepare a report upon the electricity under- 
taking. Application has bert made for sanction to a loan of £7,784 
to cover excess expenditure. 

Launceston (Tasmania)—Electricity supply in this city com- 
menced in February, 1896, and there is now a private lamp connec- 
tion of 22,318 equivalent 8 c.p., or, including arcs and motors, 33,290. 
The Council are сае, tenders for a three-phase system, 50 
cycles, 5,000 volts primary. The number of consumers at the present 
time is nearly 1,700. 

Leek.—The Board of Trade has informed the Council that it will 
defer consideration of the revocation of their provisional order for a 
year. 

Life-Saving by Searchlight.—Mr. Roland Philipson has offered 
to defray the cost of an electric searchlight apparatus to assist the 
Life Brigade in rescue work at emouth Harbour, and several 
employés of Oates & Co., electrical engineers, South Shields, have 
the firm’s permission, and signify their readiness, to operate the light 
when required. The project awaits the sanction of the of Trade, 


Light pages foot e Town Council are considering the 
question of memorialising the Gloucestershire County Council to 
construct a light electric railway between Tewkesbury and Gloucester. 


Lodore Falls.—These famous falls in the English lake district 
are to be utilised for аш electricity for lighting the loca 
hotel The Falls are of great beauty. 


Madrid —The local tramways company are applying for conces- 
sions for extensions to their system both east and north of Madrid. 


Margam — The Council have unanimously adopted the electric 
lighting scheme prepared by Mr. C. A. L. Prüsman of Swansea. The 
estimated capital ex penditure is £15,000. 


Minet-el-Bassal.—The Egyptian Gazette contains particulara of 
two cases of electrocution which have occurred in this town, which, 
the Gazette alleges, to have been due to bad workmanship and 
culpable carelessness on the part of the local gas company. It would 
appear that wires of high voltage are still placed overhead, and the 
complaint is that the insulation is of a very indifferent character, 
and to this cause it attributes the death of two natives in one day. 
The cable which caused the accident conveyed a curreut of 2,000 
volts, and it is complained that such heavy cables are still carried 
overhead in Alexandria and its suburbs. It is only fair to the gas 
company to say that they are putting many of their electric lighting 
cables underground, having been ordered во to do by the Government. 


Penzance.—The Council are, we learn, about to enter into an 
agreement with the Cornwall Electric Power Co. for a supply of elec- 
tricity in bulk for seven years on the basis of a maximum supply of 
40,000 units per quarter. 

Private Bill Legislation.—In the bill lodged by the Cheshire 


Lines committee power is sought to construct about 1 mile of new 
lines for connecting their Liverpool and Manchester Railway with 


the Liverpool Overhead Railway. 'The committee also ask for 


running powers over the whole of the Liverpool Overhead and the 
right to use all stations, plant and equipment of the latter company. 

The bill for the incorporation of the Coventry and Arley Railway 
Co. to construct an electric railway from Coventry to near Arley 
station on the Midland Railway has been deposited. The capital ot 
the олу is £150,000, with the usual borrowing A iain It ia 
proposi to take electric energy from the Coventry Electric Tram- 
ways Co. 

The bill of the Taff Vale Railway Co. seeks authority to work by 
electric power thetraffic on the railways, or any part thereof, or any 
railways in connection therewith now worked or used by them, or 
any railways hereafter to be constructed, worked or used by them. 
Another clause empowers the company to use any lands for the time 
реши ера to them for the erection of generating stations. 

A bill has been lodged for powers to construct a railway to con- 
nect the Southport and Cheshire Lines Extension Railway with the 
Liverpool Overhead Railway. The line will be about 4} miles in 
length, and will commence by a junction with the Southport and 
Cheshire Lines at Maghull and terminate by a junction with the 
northern terminus of the Liverpool Overhead Railway. 


Queenborough.— County of Kent Electrical Power Distribution 
Co. has offered to supply current at following rates :— Private con- 
sumere, maximum 7d. per unit with sliding scale to 23d. ; 16 c p. 
public incandescent lampe, £3. 10s. each per annum all night lamps 
and £2. 108. if extinguished at midnight ; arc lamps £15 per annum 
up to midnight aud £25 if burning all night. The Council has 
assented to the company's application for a provisional order with 
certain conditions as to streets and pavements. 


Ramsgate.—The Corporation have instructed the borough engi- 
neer (Mr. T. N. Ritson) to prepare a report on electricity supply. 


Royal Assent —The Royal Assent was declared on 18th inst. to 
the following new Acts of Parliament :—Patents Act, 1902 ; Electric 
Lighting (Scotland) Act, 1902; Expiring Laws Continuance Act, 1902. 


Somaliland Military Operations.- The Royal Engineers at 
Aldershot are preparing a fully-equipped section of the telegraph 
battalion for service with the expedition in Somaliland, consisting of 
58 non-commissioned officers and men, under the command of Capt. 
С. B. Roberts and Lieut. Н. L. Mackworth, D.S.O. 


Strood.—The Rural Council have resolved to assent to the elec- 
€ supply and tramway schemes of the Kent Electric Power Co., 
the Chatham and District Light Railways, and Rochester Town 
Council. 

Swindon.—The Council have fixed the following scale of charges 
for electric current : — For lighting, 51. per unit for all current con- 
sumed, plus а capital charge at rate of £7. 103. per kilowatt of maxi- 
per annum ; for power, 24d. 

Telegraph Tariff Reductions.— The Eastern Telegraph Co. 
announce the following reduced rates per word, which will be 
charged for telegrams “via Eastern" on and after Jan. 1 :—Africa 
70 coast and adjacent islands) — British East Africa Protectorate— 

[ombasa, 9s 6d.; ditto, other places, 2з. IOd. German East 
Africa, Bismarckburg, 3s, Id.; ditto, other places, 2s, 8d. ; Mada- 


406 


THE ELEOTBRICIAN, DECEMBER 26, 1902. 


давсаг, 33. 2d.; Mauritius, Seychelles and Zanzibar, 24 64. 
Portuguese East Africa —Mozambique and Lourenco Marques, 2s. 7d. ; 
ditto, Government stations, 2s 7d.; ditto, Beira Railway Co.’s 
stations, 2s. 93. ; ditto, district of Zambasi, 33. ; Rodriques, 2s. 6d. 
Red Sea Ports—Aden and Perim, 23. 61. French East Africa— 
Obock, 98, 7d. ; ditto, Djibouti, 2& 91. Italian East Africa—Assab, 
2s. 7d. ; ditto, Massowah, 23. 8d. ; Yemen via Sheik Seyd, 3s. 1d. 
South Africa—Cape Colony, Natal, Orange River and Transvaal 
Colonies, 28. 6d. ; Southern Rhodesia and Swakopmund, 2s. 8d. ; 
Northern Rhodesia and Nyassaland, 9з. 11d. 

Thames Ditton.—The Works committee has been instructed to 
prepare a report on the advisability of establishing electricity supply. 

Tramway Extensions in North London.—St. Pancras Borough 
Council urge upon the London County Council the necessity of 
substituting electric for horse traction on the tramways in North 
London before any new tramway schemes are carried out. 


Tramways in Devonshire.—Devonshire County Council have 
consented to the applications of the Exeter and Plymouth Corpora- 
tions for the construction of additional tramways in those districts, 
but the Devonport application has been refused, as procedure under 
the Light Railways Act had been decided upon in this case. 

Wimbledon.—The Council has undertaken to supply electricity 
in bulk for lighting the London and South-Western Railway station 
at 3d. per unit for a minimum of 50,000 units per annum. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. | 


TENDERS INVITED. 


Cromer District Council invite tenders for erection of electricity 


Stalybridge, Hyde, Mossley and Dukinfield Tram ways and Electricity 
Board invite tenders for the supply, laying, ere tion and connecting- 
up, &c., of high and low-tension cables, telephone and test wires, &c., 
extra high-tension switchboards for main generating station and for 
sub-stationg, and low-tension switchboards, Specifications from 
Mr. Frank Schofield, Town Hall, Stalybridge, to whom tenders by 
Jan. 5. 


Stoke-upon-Trent Corporation invite tenders for boiler house plant 
steam dynamos, balancer, reversible boosters, switchboard, battery, 
street mains and accessories, travelling crane and workshop machinery. 
Tenders to town clerk by 5 p.m. Jan. 14. 

Barrow-in-Furness Corporation invite tendera for two 250kw. 
engines and generators, generator and traction feeder switchboards 
са тоат of Trade panel, and steam and exhaust pipes. Tenders by 
noon Jan. 5. 


Wallasey Urban District Council invite tenders for (a) engins and 
dynamo for traction purposes, (6) Lancashire boiler, (c) condensing 
piant and (d) water cooling tower. Tenders to clerk, Public offices, 

gremont, by Jan. 15. 

Partick Town Council invite tenders for 200 arc lamp columnas, arc 
lamp fittings, &c, and for supply, laying and jointing of cables, 
5 joint-boxes, &c. "Tenders to clerk (Mr. J. Donaldson) by 
noon Jan. 6. 


Glasgow Corporation invite tenders for 100 electric motor equip- 
ments and spare parta Tenders to town clerk (Sir J. D. Marwick), 
City-chambers, Glasgow, by 11 a.m. Jan. 5. 

Lowestoft Corporation invite tenders for motor cars, trucks, 
motors and equipments, and track-sweeping and watering car. 
Tenders to town clerk by 5 p.m. Jan. 7. 


Stepney Electrical committee invite tenders for a 500kw. combined 
steam engine and multipolar dynamo. Tenders to chairman of Elec- 
trical committee by noon Jan. 15. 

Bristol Electrical committee invite tenders for surface condensers, 
&c., for the second instalment of their Avonbank electricity works. 
Tenders to city electrical engineer by noon Jan. 6. 

A shton-under-Lyne Corporation invite tenders for about 660 tons of 
7in. steel girder rails, 445 cwt, of fish-plates and 382 cwt. of sole- 
plates, Tenders by noon Dec. 29. 


Oldham Electricity committee invite tenders for feeder cables, pilot 
cable, joint boxes, &c. Tenders to Mr. Arthur Andrew, Gas and 
Water offices, Oldham, by Dec. 30. | 


Sunderland Corporation invite tenders for supply of a Lancashire 
boiler, with fittings, &c., complete. Tenders to chairman Electricity 
. and Lighting committee by noon Jan. 2, 


Swansea Harbour Trustees invite tenders for wiring the new 
harbour offices. Tenders by Jan. 8. ' 


Canterbury Asylum committee invite tenders for electric tell-tales, 
clocks and bells at the Borough Asylum. Tenders by Jan. 1. 

Cleckheaton Council invite tenders for two Lancashire boilers, 
motor-driven pump, &c. Tenders by Jan. 4. 


TENDERS RECEIVED AND ACOEBPTED. 


Messrs. Holden and Brooke have recently received instructions to 
eupply a Brooke’s patent automatic system of oil extraction plant of 
4,500 н р. capacity to the Metropolitan Electric Supply Co., and one of 
4,000 H.P. capacity to the New Kleinfontein Mines, Transvaal. Each 
plant is to be equipped with Holden and Brooke's patent automatic 
discharger for ejecting the collected oil under vacuum. 

Power-Gas Corporation has secured a contract from the United 
Turkey Red Co. for the extension of their Mond gas plant by a further 
3,000 н.р. 


T. Sugden (Ltd.) have obtained the contract (through Reavell & 
Co.) for the supply of water-tube boilers, &c., for Horsham elec- 
tricity works. 


og Sp Corporation have accepted the tender of Graham, 
Morton & Co. for coal-convevor and bunker, and that of W. and T. 
Avery for weighing machines. 


The contract of the Great Northern Railway Co. for the supply of 
telegraph materials during 1903 has been placed with the St. Helens 
Cable Со. 

Ipswich Council have accepted the tender of the British Electric 
Equipment Co. for the overhead work in connection with their 
electric tramway system at £9,301, and that of the Electrical Co. 
for a switchboard at £2,833. 

Mansfield Corporation have accepted the tender of the Mansfield 
Engineering Co. for wiring the electricity works at £303. 14s, 2d. 
12 tenders were received. 

Luton COE DOMO have placed an order with the St. Helens Cable 
Co. for distributing mains, 


The tender of Gaze & Son has been accepted for the erection of | 
electricity station buildings at Surbiton at £4,539. 17в. 3d. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Alfred P. A. Hunt, electrical engineer, late of South Castle.street, 
Liverpool and now of Lord.street, Southport, was examined at 
Liverpool on Friday. Accouuts showed liabilities £354, assets £415. 
Debtor admitted that several creditors had been omitted from the 
statement of affairs becauze he thought these did not intend to press 
their claims He estimated his stock at £50, and the fixtures, &c , 
at £280. Commenced business at Liverpool with £125. Six months. 
after commencing took into partnerahip a Mr. Н. Dangerfield, of 
Bradford, who found £200. Mr. Dangerfield retired last March, 
and debtor gave him a promissory note for £200 at 12 per cent. 
interest, for which sum be was now а creditor. In addition to 
businesses at Liverpool and Southport had had a place in London 
and works at Acton. Addresses appeared on the Liverpool and 
Southport billheads after the places were discontinued. Examina- 
tion was adjourned to Jan. 15, 

The Electrical Copper Co. (Ltd.) is to be wound up voluntarily. 
Mr. G. Revert, 1, Abchurch-yard, London, E.C., is liquidator. 

It has been decided to wind up voluntarily the Electrical Power 
Distribution Co. (Ltd.), which undertaking is acquired by the British 
Electric Traction Co. 


Plant for Sale.—Dublin Corporation, being about to open their 
new electricity works, are prepared to sell by private treaty gene- 
rating plant ranning in their existing works in Fleet-street, including 
five alternating-current dynamos of 50kw., 150kw. and 200kw. 
capacity, driven by slow-speed horizontal engines, three sets of Brush 
аго lighting sets, and sundry water tube and Lancashire boilers. 
Farther particulars in an advertisement, and a complete schedule of 
the plant with conditions, &c., can be obtained of the clerk to the 
Lighting committee (Mr. F. J. Allan), 3, Cork-hill, Dublin. 'The 
plant can be inspected by appointment with the city electrical 
engineer (Mr. Mark Ruddle) Tenders to chairman of Lighting 
committee by Jan. 24. | | 

Messrs. Wheatley Kirk, Price & Co , 46, Watling-street, London, E.C., 
have for disposal а 70kw. Willans-Siemens steam set. See advertise- 
ment. 


Land for Sale.—The Land Co., 68, Cheapeide, London, E.C., have 
for disposal freehold land in healthy and improving districts in Kent 
and Essex. See advertisement, 

Electric Welding.—A gentleman with large connection wants 
agency for up-to-date electric welding machinery. Seeadvertisement . 

Ship Lighting.—The British India Co.’s steamer “ Yamuna” is 
being fitted with electric fans and about 800 lights by the Sunderland 
Forge and Engineering Co. This sy ne have supplied complete 
electric light installations to vessels during the past year. 
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Carbon Gauge —We have received from the Union Electric Co. 
(Ltd.) a specimen of a very convenient form of arc lamp carbon gauge, 
which may be carried in the waistcoat pocket, It is 1ўїп, in length 
and similar to the full-sized illustration below, but marked in milli- 
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metres only. The makers’ name should be a guarantee of accuracy, 
and we imagine it will come in useful for measuring things other 
than arc lamp carbons. 


Blectric Lifts.—Lord Cadogan has recently had fitted at his 
London residence, Chelsea House, an “Ortis” electric elevator. 
These elevators have also been adopted by Sir H. Seymour King, at 
9, Pall Mall ; the Duchess of Marlborough, at Blandford House ; the 
Hon. F. D. Smith, at 3, Grosvenor-place ; Lord Wimborne, at Wim- 
borne Houte ; and Lord Wolverton, at 26, St. James-place. It is 
claimed that these lifts are easily worked, are very safe and clean, 
and need but small repairs. 


Calendars. — We have received from Messrs. G. Street & Co. 
(Ltd.), 30, Cornhill, London, Е.С, the well known advertising con- 
tractors, a copy of their framed and glazed calendar, to which refer- 
ence has on many occasions been made in these columns. 

We were in error in our reference to Messrs. W. T. Glover & Co.’s 
pad calendar in our last issue. We find that, instead of 365 extracts 
irom Institution speeches and 365 electrical terms, there are 
a considerably lees number of the former and only about 150 of the 
latter, the balance of the datal sheets ehowing either photographs cf 
main-laying or verses. 


Exports of Electrical Apparatus and Material —The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Dec. 17 to 19, with the ports of 
destination :— 

Africa—Beira, £447; Delagoa Bay £10; Durban, £2,581 (including 
£2,107 telegraph plant); East London, £1,403; Port Elizabeth, £268. 
Argentina—Buenos Ayres, £80. Australasia — Adelaide, £15 ; Melbourne, 
£15; Perth, £105 ; Sydney, £6. Belgium—Ostend, £62. Brazil Rio 
de Janeiro, £5. Canada—Halifax, £22 ; Montreal, £36. Channel Islands, 
£21. China—Shavughai, £792. Gibraltar, £45. Holland Rotterdam, 
£56 (telegraph wire) ; Hong Kong, £16. India—Bombay, £136 ; Calcutta, 
£40; Madras, £16. Nor«ay—Christiania. £78 (telegraph wire); Sweden 
—Stockholm, £174 (telegraph wire). United States—New York, £79. West 
Indies—Trinidad, £94. Total £6,609, against £21,269 for one week last 
year (Dec. 18 to 24). 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by MxssRS. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lune, London, W.C. 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 

ARMSTRONG and ORLING. Wireless telegraphy. 

Fanta. Apparatus for reinforcing and standardising of filaments 
of glow lamps. 

Atcock. Electrical apparatus for transmitting the speed of а 
rotating body to an indicator at a distance. 

Marcon! (Solari). Coherers or detectors for electrical waves. 

CasmviTZ. Telegraphing and apparatus for that purpose. 

Foresio. Repeaters for wireless telegraphy. (Date applied for 
March 13, 1901.) 

Lorrain (Macdonald) Electricity meters. 

Fear (Felsing). Covering wire with silk or other material. 

190% Mouth pieces for telephones. (Date applied for April 17, 

VIERTEL and PUESCHEL. Carbons for arc lights. 

OPPENHEIMER (А.С. Міх and Genest). Ships’ compasses and 
telegrapha. 

. JOHNSON. Machines for picking up and laying submarine cables, 

. Rapiaust and Massiot. Coils for oscillatory discharge. 

. B.T..H. Co. (Essberger). Obtaining variable speeds in direct- 
current motors. 

HOBART. 

HOBART. 

HOBART. 


14,219. 
15,536. 


18,030. 


18,105. 
20,187. 
20,285. 


21,205. 
21,398. 
21,598. 


21,646. 
21,701. 


Alternating-current motors. 
Regulating rotary electric converters. 
Damping devices for rotary electric converters, 


22,031. 
21,750. 


22,224. 


HoBART. Armature windings. 
DaNrELSON. Tandem connecting synchronous alternating electric- 
current motors or generators. 

BrovanaM. Electrical steering gear for ships. 

22,542. B.T.-H. Co. (Batchelder). Electric air-compressors. 

22808. Тімміз. Working signals and points electrically. 

. Wiss (Maschinenfabrik Oerlikon). Electric railways. 

. Мауи. Controllers. (Date applied for April 18, 1901.) 

. Lamme. Regulation and distribution of currents. (Date applied 
for April 17, 1901.) 

. Srsmens Bros. & Со. Incandescent lamp filaments. 

. Drake and DRAKE AND GoRHAM. Automatic switch for electric 
motors u-ed for pumping. 

. SizuzNs Bros. & Co. (Lydall). Equipment of electric cars. 

and 23,400. Ѕівмемв BROS. & Co. (Lydall). Equipment of eles- 

tric cara. 

. Sıemens Bros. & Co. (Lydall). Controllers for electric cars. 

. ULLMANN and BaABBER. Supporting and insulating trolley wires. 

. D4RAY (Onken). Electromagnetic couplings. 

FLETOHER ard FLETCHER. Street feeder or disconnecting boxes. 

Byrne and BELL. Intercommunication telephone systems. | 

. SuTOLIFF£. Drums for electric cables. 

. Parsons and SLorzR. Telephone systems. 

. CHARLTON and Barton. Automatic switches. 

. JUSTICE (Barton). Electrical apparatus 

. ACCLEs and DE VEULLE. Electrical connections. 

. O'Gorman. Cam gear for quick return, applicable to electric 
igniters. 

. LAMME. Speed regulators for electric motors. 
April 50, 1901.) 

. Lamme. Windings. (Date applied for April 50, 1901.) 

. BRAUMONT and HiLL. Driving dynamos on vehicles. 

. REID and SnzPHznRD. Electric ignitera. 

. Tyers. Tool for cutting lead sheathing. 

. BURDON and CAVELIBR. Electrical motors. | 

. Lanapon-Davigs and Soames. Polyphase alternating-current 
induction motors. 

. TuLLy. Electric primary cells or batteries. 

. MaRSHALI. Attaching carriers of electric light shades. 

. BowELL. Automatic fire alarm transmission. 

. Ds Ferranti. Controlling of electric circuits. 


(Date applied for 


COMPANIES' MEETINGS AND REPORTS. 


—— 


Edison and Swan United Eleotrio Light Co. (Ltd.). 


Tbe nineteenth annual general meeting took place on Friday, Mr. E. B. 
ELLiCE-CrARK, M. Inst. C. E., presidiog. 

The SECRETARY (Mr. H. Charles Gover) read the notice convening the 
meeting. 

The CHAIRMAN said: Gentlemen, my first duty is to explain the delay 
which has arisen in presenting the report and balance-sheet at a later. 
period than usual. Previous accounts have been prepared by estimating 
for the month of June, but in the special circumstances under which we 
took office we considered the accounts should ba prepared from the actual 
working. The board determined to make a searching examination of the 
accounts and the affairs of the company, and from what transpired it early 
became evident that nothing short of a minute investigation of the various 
mattera would enable such а statement to be prepared as would satisfy the 
board that nothing had been left untouched. The enormous detail which 
had to be dealt with, to get to the bottom of affairs, necessarily took а 
great deal of time. Having finished our own investigation, it was still felt 
there might be something which had escaped our observation and 
that of the company's auditore, and we determined, with their con- 
currence, to call in another firm of accountants. Accordingly, Messrs. 
Harmood, Banner & Co. of Liverpool were instructed to make a 
full and unfettered examination of the company's affairs. The resul's 
of their labours have been to confirm the figures of the board. 
The delay has, therefore, been unavoidable. It has been the practice 
to give the amount of the annual turnover. The expediency of giving the 
figures of an induetrial undertaking in keen competition is somewhat 
doubtful, and they might with advantage be omitted next year. In 1898 
the total sales amounted to £226,877, in 1899 to £268,881, ia 1900 to 
£320,444, in 1901 to £270,524, and this year to £246,487. The lamp sales 
have inereased by £4,511, notwithstanding the selling price was lowered 
early last autumn to meet growing competition, but the sales in fittings 
continue to decrease in about the same ratio as in 1901. Great efforts 
have been made at Ponder's End works to reduce cost of production. A 
new and competent manager of this department was appointed in January, 
1902, new foremen were brought from Scotland, the disorder formerly 
exieting in the internal management has been reduced to an orderly 
method of working, and new tools have been introduced. This branch is 
engaging our continuous attention, for, notwithstanding the great cheapen- 
ing of cost, prices continue to drop as rapidly as the more economical pro- 
duction, the greatest competition coming from the workshops of the 
“ garret masters" in England and from Germany. The state of the 
industry in the latter country at the present time leads one to hope that 
prices will not continue to fall as they have done. The cost of selling 
increased in 1901 over 1900 by 3°12 per cent. on the turnover; it decreased 
by nearly 1 per cent. in 1902. Having regard to increased competition, it 
may be some consolation that a check has been put upon the upward ten- 
dency of this important item. Many economies, however, have been 
brought about that are not realised in the accounts under discussion. 
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There is a slight increase in the balance of discounts, pel. to the very 

prompt way in which the company has paid for the s purchased 
during the year. Stocks have been decreased by £5,598, showing the com- 
pany his disposed of more stock than it has made or purchased. The net 
value of the stock, however, has had to be considerably reduced, and the 
most experienced men, who have been for yeara in the company's aervice, 
have been employed on the work. From this exhaustive stocktaking it 
turns out that last year the stocks were over-valued by £40,774. Since 
the account was made up, some portion of the depreciated stocks have 
been realised, and the figures at which they were valued have been 
justided by the prices obtained. Оп this basis of stock valuation the 
amount carried to net revenue is £26,511, against £19,514 last year. 
Debenture interest has absorbed £18,760, depreciation on freehold and 
leasehold property has been put at £812, whereas up to the present time 
no depreciation has been provided under this head. Plant and tools are 
carried into the balance-sheet at £81,522. Last year nothing was provided 
for depreciation on plant, but £638 was written off tools; this account 
has, however, been liberally treated in years past, and the sums reserved 
this year appear fair and reasonable. £4,188. 18s. ба. as a provision for 
future depreciation may appear small ; it is, however, only в beginning of 
what should be a considerable reserve to equalise losses. Last year 
£59,993 was written off for special losses not incidental to the year's 
workings. Many of these losses had been accumulating for some time, 
and a close investigation into these accounts outstanding shows that a 
further £2,114 is irrecoverable. By far the larger part of this sum was 
due from firms on the Continent in connection with the Kalk business. 
For some years it was tbe practice of the company to forward goods 
abroad on consigoment. Hitherto these accounts have been carried in the 
books as good ; but, after an exhaustive investigation and pressing for 
settlemente, it has been found necessary to write off £2,006 out of a total 
of £2,671 outstanding. The company formerly had factories at Broad- 
heath, Waleall and Kalk, and special provision was made last year for 
closing down these factories, amounting to £9,069; but, though closed as 
manufacturing establishments, rents were still running, salaries of managers 
under agreements were payable, and goods still remained on the premises 
unrealised. All these factories have now been absolutely closed, and all 
expenses in relation thereto Fave ceased, and the goods and plant either 
taken into stock or sold, with the exception of the works at Walsall, which 
have, since the issue of the b lance.sheet and report, been sold at the 
amount shown. In additi.n, the depot at Parliament - stree“ was vacated 
and unlet. The lease has now been disposed of, and the loss in c ‘nnection 
with these premises is included in the item of additional losses in closing 
fact;ries, amounting to £8,153. In addition to those special charg s, £4,858 
has had to be written off “additional outlaye,” under which is included 
obsolete catalogues, outstanding law charges, depreciation ou fitting up 
branches, and loss on exhibit at the Glasgow Exhibition, 190). These 
bring the total of special charges, for which the year’s workiog is not 
responsible, to £57,907, to which might have been added £1,831 for loss 
on work in progress which was ordered previous to the new board's 
management and realised during the year under review, bit which has 
been made a charge against the year’s working. 

On the other side of the account the amount carri-d Ё rward last year 
was over-estimated by £601. 6s. 1d., so that £182 is the actual sum brought 

,into this year’s figures. Taking into account the amount under the head 
of special charges, a debit balance of £57,772. 9s. 11d. is carried to the 
balacce-sheet. Altrinchan Electric Supply has required further capital 
expenditure of £5,834. For the year ended Dec. 51, 1901, a gross profit 
of £1,279 was made, compsred with £359 in 1900. In this undertaking 
the company has an undoubtedly improving property. In the result it 
will be seen that there is an adverse bal mes of £2,067. 133. 14. on the 
year's working, after providing fairly for depreciation and debenture 
interest. This, added to the special charges, brings the total adverse 
balance to £59,792, to be dealt with in future accounts. The board has, 
during its period of office, exercised such economies as it has been possible 
to put into force without dislocating the business or starving it in any way. 
Everything necessary has been provided for the proper upkeep of the 
company’s property, and considerable amounts have been expended upon 
original research and improvements in the manufacture of the lamp. 
Competition has been, and is, exceedingly severe ; foreign-made lamps are 
offered at prices which are neither profitable to the producer nor beneficial 
to the consumer. With these low-priced and inferior articles no company 
with a name to lose can pretend to compete, although they are the cause of 
the general lowering of prices, whether of good or bad articles. Even some 
of the municipalities, where they are in competition with the local gas 
companies, are willing to sink their patriotism and their unfavourable 
experience of these inferior goods by the purchase of cheap foreign-made 
lampe and re-sell at such a fractional profit as could not support a trader, 
who is unable to obtain his capital at such a low rate of interest as а 
corporation. The board recognise the serious diffixulties through which 
the lamp trade in general and this undertaking in particular is passing. 
The outlook, though it forecasts a long and arduous struggle, is hopeful. 
I now move the adoption of the report and accounts. 

Mr. HENRY WOLFENDEN (deputy-chairman) seconded. 

Mr. CHEETHAM : What patents are unexpired which have any practical 
value? I would also ask, is it necessary to have such a huge stock for 
working the business ! There was some criticisms at the laet meeting with 

to directors’ remuneration. We feel, after the statement to which 
we have listened, that the new board have entered on office with a deter- 
5 to do whatever is possible to retrieve the disastrous condition of 
things. 

Mr. G. WEDDELL: It seems a remarkable thing that, in spite of the 
much higher price at which Edison aud Swan lamps are sold, they cost 
within 15 per cent. of their selling price. I find that the manufacturing 
costs last year amounted to 88 per cent. of the net sales, after nses are 

deducted. This year they amount to 86 per cent. of the net sales. Then, 


in this year's report there is no sum mentioned for salaries and expenses 
of the sales department. Last year theee amounted to £50,000 out of the 
total gross sales of £285,000. "With regard to the Altrincham Electric 
Supply Co. This stands as an asset in our books for £70,000. A gross 
profit of £1,200 on a capital of £70,000 reveals rather a hopeless position. 
Then our bad debts last year amounted to 9 per cent. of the book debts. 
There must be something wrong to make it possible to incur such a large 
amount of bad debts. 

The CHAIRMAN : I think I might answer the last speaker first. With 
regard to bad debts, these have been the accumulation of some time. Our 
bad debts are exceedingly small. But, as I have told you, a large quantity 
of goods were sent on consignment to the Continent on sale or return, and 
that is why bad debts are so large. I should not like it to go forth that 
there is any ground for the criticism with regard to the Altrincham 
business That company is doing exceedingly well, and we hope next year 
will pay a dividend. I look upon it as a very good asset. With regard to 
salaries and selling costs. The costs of selling in a business of this sort are 
exceedingly heavy, but we have effected a saving in those costs since 1900 
of 4-12 per cent., and that on a considerably smaller turnover. 

The resolution was then agreed to unanimously. 

Dr. J. Wilson Swan was re-elected & director, and the auditors were 
re-appointed. 

A cordial vote of thanks to the directors terminated the proceedings. 


Isle of Thanet Electric A ma aud Lighting Co. 
(Ltd.). 


The ordinary general meting was held last week under the presidency 
of Lord ARTHUR BUTLER. 

The SECRETARY (Mr. J. Barber Glenn) read the notice convening the 
meeting and the auditors' certificate. 

The CHAIRMAN ssid the report and accounts to Sept. 50 covered а 
period of 18 months, the first portion of the lines having been opened on 
April 4, 1901, but it was only this time last year that the Isle of Thanet 
Company came into existence, the tramways having been carried on up to 
that time by the contractors Of “sundry ereditors (£9,228) about 
£8,000 was balance due to the contractors. “ Extra works £9,261. 17a. 11d." 
was for details not included in the original contract and for suodry plant 
aud materials required by the company. The £3,750 received from the 
Thanet Construction Company had been paid them io respect of short 
pieces of line from the present terminus of the tramways at Ramsgate 
into the South.Eastera Railway Company’s premises, but eome difficulty had 
arisen with the railway company regarding the acquisition of laud for the pro- 
posed tramway terminus. The amount under the heading of electric light 
installation included cables for the requirement sof public and private lighting 
at Broadstairs. Preliminary expenses (£1,023. 83. 5d.) were now written off. 
Owing to the sharp curves and steep gradients on the lines it was found 
necessary to remodel the trucks of the cars originally delivered, and the 
cost had been put to a special car account, of which £1,000 (or half the cost) 
bad been written off. Nearly the whole of the £2,657 paid by the com- 
pany for compeneation arose from an accident which happened more than 
a year ago. The company were now their own insurers up to £500 for any 
oae accident, and they had effected а policy with Lloyd's for any excess 
sum up to £10,000. Maintenance of rolling stock was an expensive 
matter, as the sharp curves and steep gradients involved the constant use 
of brakes, and consequent great wear and tear of wheels an і rails. There 
was exceptional difficulty iu making arrangements for traffic such as theirs, 
which was heavy in the summer and very light ia the winter. The number 
of passengers carried between October, 1901, and March, 1902, was 
1,255,000, and from April to September 3,539,442. They hoped in future 
to supply current for lighting in the winter, and so make up for the 
lessened receipts from the tramways. "The negotiations with Margate Cor- 
poration for public lighting were not definitely concluded, but the company 
were laying mains for private lighting. Of the £10,804 available they had 
to meet three months’ debenture interest, and to pay six months’ preference 
dividend in March next, so the directors concluded it prudent to carry the 
balance forward. 

The report and accounts were approved after a brief discussion. 


— 


British Electric Traction Co. (Ltd.). 


Following is an abstract of au interim report to Desember, 1902, which 
has been issued by the directors :—It has been the custom to issue a short 
report with the interim dividend. On this occasion the directors think it 
opportune to deal more fully with the affairs of the company than usual, 
because several shareholders have asked for information in consequence of 
the attacks which have been made upon the company by advocates of 
municipal trading. The company has built up a very large business by 
doing work which, until the advent of the company, was neglected. The 
undertakiogs which the company has established are, for the most part, of 
& kind which local authorities were unable or unwilling to carry out. Most 
of the schemes which the company has successfully carried out would 
never have been initiated if left to municipalities. The associated com- 
panies are on excellent terms with most of the local authorities in the 
United Kingdom (upwards of 200) within whose districts they are carrying 
on operations. The advocates of municipal socialism, however, viewing 
with jealousy the progresa of the company, are making efforts to discredit 
it in the eyes of local authorities by misstatements of every description, 
and the denials and corrections made by the company are either ignored or 
perverted. As a matter of fact, the company, whilst it has been engaged 
in establishing a large number of undertakings in districte where munici- 
palisation would have been quite impossible, has indirecly stimulated 
municipalities to adopt electric traction. When the B.E.T. (Pioneer) Co. 
was formed in 1895 there were only about 50 miles of electric tramways 10 
the United: Kingdom, and the overhead system of electric traction was 
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very much out of favour. There are now upwards of 2,500 miles of tram- 
ways on this system in operatiou or authorised in this country. This result 
has been brought about principally by the exertions of the company. 
During the past seven years the company haa investigated more tban 600 
different schemes, in regard to a large proportion of which proposals have 
been submitted to local authorities and others. ln шару cases the fact 
that the company was prepared to do the business induced the local 
authorities to undertake enterprises which, but for the advocacy and 
example of the company, would never have been considered by them. 

Refutation is then made of the charge that the British Electric Traction 
Co. is an American organisation, an allegation which, it is urged, is only 
made to discredit the company in the eyes of the public. With the same 
object (continues the report) the company is referred to as the Electric 
Trust, but again the facts do not support the insinuation that the com- 
pany's business is inimical to the interests of the public. The company's 
business is to construct and work electrical undertakings authorised by 
Acts of Parliament or orders of the Board of Trade, which fully protect the 
interests of the public. 

The report then proceeds to deal with the finances of the company, 
the object for which recent issues of capital have been made, the pro- 
vision made for depreciation, and other matters receiving full detailed 
consideration. After setting out particulars of the companies with which 
the B.E.T. is in close alliance, the report continues :—The company is now 
also largely concerned in the Metropolitan Electric Tramways (Ltd.), and 
capital is being provided for that company, which has made arrangements 
with the Middlesex and Hertfordshire County Councils, by which the light 
railways to be constructed in those counties (45 miles) are to be leased to 
the company for 50 and 42 years respectively. The Metropolitan Electric 
Tramways (Ltd.) has recently purchased 74 miles of tramways now worked 
by horses in the county of Middlesex, and also holds the majority of shares 
in the North Metropolitan Tramways Co., which holds a lease from the 
London County Council for 55 miles of tramways now worked by horses, 
but about to be conversed to electric traction, and has recently acquired 
the majority of the shares of the Harrow-road and Paddington Tramways 
Co. Altogether the total mileage of tramways snd light railways con- 
trolled by the company and its associated companies is 570 miles, with 58 
mile of omnibus routes, which are carrying over 100,000,000 passengers 
per annum, with gross receipts of over £700,000. 

An analysis follows of the profits derived by thecompany from dividends 
on its investments and other sources of revenue. This is followed by a 
lengtby statement on the subject of depreciation :—It is assumed, because 
no separate depreciation or sinking fund appears in the company’s balance- 
sheet, that no provision whatever is made for depreciation, but this is not 
the case. The major part of the capital of the company is invested in 
thares and debentures of other companies. All these companies deal with 
the question of depreciation according to their respective circumstances 
and requiremente. For the year 1901 the various associated companies 
wrote off, reserved or carried forward out of the profits of the year, 
£108,500, equal to about 24 per cent. of their te subscribed capital, 
Considering that many of the undertakings had only recently been started, 
the provision thus made is, in the opinion of the directors, ample. It must, 
moreover, be remembered that this company has placed to reserve all the 
premiums received on new capital, amounting to £519,705, and has also 
applied out of profits to writing down or reserve and carry forward up to 
March last £95,881, and that the valuable goodwill of the company has 
been written down to the nominal figure of £1,000. 

In concluson, the directors desire to remove a misconception as to the 
increase of the capital of the company by instalments. When the company 
made its first issue of £300,000 in November, 1896, it had a business com- 
prising only about 355 miles of tramways ; it now controls more than 16 
times that mileage, with lees than a proportionate increase of capital. The 
fact that capital has been raised from time to time as the business required 
has enabled larger dividends to be paid than would have been possible if 
any other course had been pursued. 


AUTOMATIC TELEPHONE CO. (LTD.)—An extraordinary meeting was 
held recently, the managing director (Mr. Max Margowski) presiding. 
At the outset Mr. Cooper, liquidator of the old Apostoloff Company, who 
represented 60,000 sharea in the company, complained that he had received 
no notice calling the meeting. Mr. Margowski said that at the last 
meeting they were informed that, at the suggestion of the board, the 
chairman went to Paris to see the working of М. G. Seligmann-Lui's 
model, which, that gentleman stated, was in perfect working order. When 
they received the model and invited their own engineer to examine it to 
see if it was in compliance with the contract, it did not appear to be com- 
plete and in working order. The directors gave an undertaking last year 
that they would not part with any of tbe company’s funde unless the model 
was in complete working order, aud they had carried out that under- 
taking. Prof. Silvanus P. Thompson had recommended a practical gentleman 
to the directors, and they had engaged his services, with a view of 
perfecting the machine. That gentleman bad been able to des'gn an 
apparatus which several of the shareholders had had an opportunity of 
seeing. They had received шару inquiries respecting automatic tele- 
phones, and at present there were important negotiations pending. In 
addition, the directors were in treaty for the sale of their patents, and 
last week а colonial government engineer called at the office of the com- 
pany to ascertain whether they could deliver or inatal an exchange for 
which they had lately tendered. They had left the speculative stage, and 
Were now entering upon the practical stage of the business ; but to carry 
on the concern it was necessary that the company should have ita own 
plant and factory, and to properly equip with plant and machinery the 
factory in an up-to-date manner further working capital was required, and 
it was proposed to reconstruct the company. He moved resolutions to 
voluntarily wind up and reconstruct the company. These were adopted 
after considerable discussion. . 


BASTIAN METER CO. (LTD.) —Tbe general meeting was held on Dec. 18, 
under the presidency of Mr. C. Orme Bastian, who referred to the purchase 
of the goodwill of the British Electric Meter Co. (Ltd.), and said the 
directors had had considerable difficulty in these negotiations, as the first 
arrangement made was that the Bastian Company should pay the British 
Company £35,000 in cash. For this purpose debentures were issued but 
were not taken up by the shareholders. They then had to approach the 
British Company and ask them to take debentures instead of casb, and 
finally it was decided they should take ‘£3,000 in debentures, £100 in 
casb, and £1,500 in ordinary shares. The benefit of this arrangement 
was clearly shown by the accounts presented to the meeting. Whereas 
the Bastian Company had never made very big profits in previous 
years, in fact, had mostly made losses, during the last six months a substan- 
tial profit was shown. Не regarded the outlook for the company as a rosy 
one, and аз the charge for current for general electricity supply became 
lower the chances for an increase in the company's business improved. 
They were extending the field of their operations by establishing agencies 
abroad and by increasing the different types of meters they were putting 
on the market. They had nowa new meter for tramway work which, if 
euccessful, would establish а kind of monopoly for that particular kind of 
business. They had not added to their patents during the year, but there 
had been improvements effected in the meter, and these improvements had 
become the property of the company without additional expense. New 
patents had been filed, and in that way their old patents had been given a 
new lease of life. 'They had lately bought а meter altogether different in 
construction to their present meter. e new meter was the joint inven- 
tion of himself and Mr. Н. Harrison, and the company had paid £400 for 
this, which had been satisfied in debentures. The report was adopted. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The directors’ 
report for the year ended Oct. 31, 1902, states that the daily service was 
efficiently maintained. Owing to the Manx season having been unfavour- 
able, the passengers carried numbered 192,031, against 204,699 last season. 
The gross earnings were £4,732. 118. 10d., against £6,026. 3s. Id. last 
season, a decrease of £293, 11. 5d. The net profit for the year was 
£1,952. 68. 6d., against £2,042. 11s. 10d., and after adding balance from 
last year (£70. 178.), and deducting income tax, the disposable balance was 
£1,912. 2а. 11d. The directors recommend a dividend of 6 per cent. upon 
the preference shares, although 7 per cent. could be paid, but in the latter 
case the amount carried forward would be too small to provide for contin- 
gencies likely to arise before the commencement of the next season. The 
report states that had the profits been distributed over the whole of the 
capital, a dividend of 4% per cent. was earned. The permanent way, 
engines, boilers, electrical equipment, buildings and rolling stock have been 
thoroughly overhauled and maintained in a high state of efficiency out of 
revenue. The workshop has been installed at a cost of £456, and has 
proved of great service, affecting very favourably the bill for mechanical 
repairs, 

At the meeting on Thursday last the report was adopted. 


POWER GAS CORPORATION (LTD.)—At the recent meeting of this com- 
pany the chairman (the Right Hon. Sir H. Fowler, M.P.) gave particulars 
of the company’s progress. One of the principal purchases made by the 


‘company was the works at Stockton-on-Tees, where the manufacturing 


portion of the company’s business was carried on. That purchase had 
been completed, and the extension and remodelling of the works was 
taken in hand at once. They have now been thoroughly equipped with 
modern tools and appliances, enabling them to turn out a large amount 
of work, They were now in а position to carry out contracts both for 
general engineering and the special plant of the Power Corporation. The 
motive power was Mond's gas- driven engine direct-coupled to dynamos. 
The shops were fitted with the very best electric cranee, and other 
contrivances were utilised for the purpose of cheapening production. 
Already a large number of orders had been received. Some of them were 
in hand, and these would keep the works busy for some time. А number 
of planta for which licenses had been ted previous to the formation of 
the company had been started and set to work in the course of the last 
12 months, and in every case the plant had been started without trouble 
and to the satisfaction of the licencees. The South Staffordshire Mond 
Сав Co. were erecting plant for generating and distributing Mond gas, and 
their company bad practically secured the contract for the erection of that 
plant. He felt confident that with their works completely equipped, they 
should be able to undertake all the work offered to them, such as the equip- 
ment of electric stations, gas engines. dynamos and other accessories. 


PROVINCIAL TRAMWAYS CO. (LTD.)—In the report for the year 
ended Sept. 50 it is stated that the tramway undertaking at Cardiff was 
handed over to the Corporation on Jan. 1 last. Since the opening of the 
Corporation electric tramways it had become impossible to work the 
Penarth tramways at a profit, and the directors had, therefore, discon- 
tinued the working of those lines. The directors have deposited a bill for 
powers to construct ап electric tramway from Gosport to Fareham, Por- 
chester and Cosham (Hants.). The construction of the Portedown and 
Horndean light railway bas been proceeded with, but owing to various 
difficulties the line has not yet b:en opened for traffic. The line will 
be completed in the spring. 

At the meeting on Friday Mr. A. Beattie (the chairman) said the 
decreased dividend of 63. per share, compared with 9s. last year, was due 
to their systems at Portsmouth and Cardiff having been acquired by the 
local authorities, which meant a loss to the company of from £20,000 to 
£25,000 а year. The price paid for the tramways by Portsmouth Corpora- 
tion was 2190,000, and by Cardiff £64,000, and those sums had been 
expended in paying off £55,000 debentures, electrifying/the system at 
Grimsby and Portsmouth (£140,000), Portedown and Horndesn Light 
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Railway (£21,000) and paying off over-draft at bank (£20,000) and 
£20,000 had been deposited at the bank. The policy of adopting electric 
traction at Grimsby and Plymouth was the right one, and the results had 
been quite equal to expectations. Mr. S. Него, who seconded the motion 
for the adoption of the report, said that if they had not taken powers to 
adopt electric traction on the Grimsby and Plymouth lines, the eystems 
would have been sold at practically scrap iron prices, whilet now they 
represented valuable assets. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD.) — 
At the recent meeting the chairman (Sir John Willox, M.P.) gave par- 
ticulars of the progress made. They bad aimed at establishing a continuous 
network of tramways in South Lancashire, available for passengers and 
goods, and looked with confidence to the co-operation of local authorities 
in establishing a useful service. The first section was completed last 
January, establishing communication between Liverpool and St. Helene, 
but the Liverpool Corporation did not link up their lines to those of the 
company until June. The Cheshire Lines Railway had also, by combining 
railway and tramway facilities, given St. Helens easy access to Southport. 
A regular service of trams was commenced between Bolton and Lowton 
and Tyldesley and Atherton on Oct. 20, and there was reason to believe 
that it would prove profitable. The line from Atherton to Hindley was 
complete, and only awaited official inspection. The extension from Hind- 
ley to Haydock was being constructed, and was likely to be in operation 
early in the new year. There would then be a direct and continuous 
system of trams running from Bolton to Liverpool. Owing to the nature 
of the district served they looked forward to securing a large share of goods 
traffic in addition to passengers. So far their experience bad been fairly 
satisfactory despite difficulties, and there was reason to believe that their 
receipts would be good and the expenses moderate enough to allow a fair 
margin of profit. 


SOUTH STAFFORD£HIRE TRAMWAYS CO.—At the meeting on Friday 
the chairman (Mr. W. З. L. Schuster) said the Walsall Corporation, after 
long negotiations, had completed the purchase for £18,500, and West 
Bromwich had completed the purchase for £32,000. Those two sums had 
been used to pay off the debentures. Three other authorities were buying 
—viz., Wednesbury, Dudley and Handsworth. 
(Darlaston and Tipton) which the authorities did not propose to buy, and 
а small portion of Wednesbury. Those lines, not being acquired by the 
authorities, would therefore remain their property subject to the lease of 
the South Staffordshire (Lessee) Co. 


NEW COMPANIES, LIENS REGISTERED, &c. 


NEW COMPANIES. 


SEVERN ELECTRIC LAUNCH CO. (LTD.)— Reg. Dec. 17, capital £1,000 in 
£1 shares, to acquire the business of runners of electric and other cars, 
launches and boats, &c., carried on at Stourport as the Severn Electric 
Launch Co. The subscribers are J. H. Whittaker (electrical engineer), F. F. 
Doogood, B. W. F. Whittaker (electrical engineer), Miss L. К. Doogood, 
Mra. F. Whittaker, Miss E. Barden ага А. W. Barradale. 
directors are J. Н. Whittaker (chairman), F. F. Doogood and Mies L. К. 
Doogood. Reg. office: Riverside Café, Stourport, Worcester. 

J. A. WILDING & CO. (LTD.)—Reg. Dec. 17, capital £15,000 in £1 shares, 
to acquire (inter alia) the business of J. A. Wilding & Co., and to carry on 
the business of manufacturers, repairers and vendors of motor cars, lorries, 
vana, &c., mechanical and elec: rical engineers, &c. The first directora are 
G. W. Milne, J. A. Wilding, К. C. Haste and E. A. Nesbitt. Reg. office: 
5, Wilaon-street, Drury-lane, London, W.C. 


LIENS, &c, REGISTERED AND DISCHARGED. 
CORK BLECTRIC TRAMWAY AND LIGHTING CO. (LTD.)—Lien reg. 
Dec. 16, for £600 debentures, part of £100,0C0 ; amount previous ly issued, 
£95,800, charged on property in the city of Cork. 


THOMPSON, RITCHIE & CO, (LTD.)— Postponing deed, prolonging effect 
of charge contained in £1,900 debentures, part of series securing £5,000, 
has been registered. Property charged : Company's undertaking and pro- 
perty, present and future, including uncalled capital. Resolution for 
extending time passed Nov. 27, 1902. Trustees: Right Hon. J. B. Lilford, 
Hon. S. Powys and H. F. Acland- Hood. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Iesue on 
Dec. 2 of £2,000 and on Dec. 9 of £500 debentures, part of series created 
July 18, 1901, to secure £20,C00, charged on company’s undertaking and 
property, present and future, including uncalled capital. No trustees. 
Total amount previously issued of same series, £13,500. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on Dec. 6 of debenture 
for £50, part of series created Nov. 2, 1889, to secure £25,000 charged on 
company’s undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued of same 
series, £18,700. 


CITY NOTES. 


a= e 


_ MEMORANDA.—Bank rate 4 per cent. (since Осі. 2, 1902). Price of 
silver Z2jd. per oz. (Dec. 235), Consols (28 per cent.) 9241—95 for 
money, 9215—93,', for account; 23 per cent. 951—944 (Dec. 23). Consols 
Pay Day, Jan. 2; Stocks and Shares Continuation Days, Dec. 27 and 
Jan. 15; Ticket Days, Dec. 29 and Jan. 14; Pay Days, Dec. 50 and 
Jan. 15; Mining Share Carry-over Days, Dec. 24 and Jan. 12. 


There were two lines 


The first. 


BRASILIANISCHE ELEKTRICITATS GESELLSCHAFT. — This com pany has 
declared в dividend of 5 per cent. per annum. 

COVENTRY ELECTRICAL ENGINEERING AND LIGHTING CO. (LTD.)—It 
has been decided to wind this company up voluntarily. Mr. J. Cud worth 
is liquidator. 

CROMPTON & CO. (LTD.)—An interim dividend has been declared for 
the half-year ended Sept. 50 at the rate of 5 per cent. per annum (tax 
free), p:yab!e on Jan. 15. 

JOHNSON-LUNDELL ELECTRIC TRACTION CO. (LTD.) — A private meeting 
was held on Monday. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
ordered 7,500 £10 fully-paid 6 per cent. cumulative second preference 
shares of the Bournemouth and Poole Electricity Co. (Ltd.), and 29,233 
£1 fully-paid vendors’ ordinary shares of the Electrolytic Alkali Co. ( Ltd.) 
to be quoted in the official liat. 

WESTERN TELEGRAPH CO. (LTD.)—The coupons of this company's 
second issue of 5 per cent. debentures due for payment on 31st inst. will be 
paid on and after that date at Parr's Bank, Bartholomew-lane, London, Е.С, 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


1 Week 8 n AGGREGATE. 
ended or Dec. 
à (a) No of. Amount. Bes. (а) 
£ £ £ 
Aberdeen Corporation... Dec. 15 | 803 + 223) 28 | 28,870 |+ 7,052 
Ayr Corporation ...... SI uus n T id s 
Barnsley .................. » 12 146, .. b 801 eus 
*Birmingham Tramways. „ 20 5,023 7 481, 24 120,180 |+ 6,894 
*Blackburn Corporation.] „ 19 | 618|+ 61 39 | 31,391 |+ 5,984 
Blackpool Corporation... , 18 260|* 58| 38 37,508 |+ 451 
Blackpool and Fleetwood,  ... ers] n 85 "T 
Bolton Corporation ...... „ 211 1,558 + 243| 38 61,607 |+ 4,851 
BournemouthCorporat'n| , 17 237 - "E ЖИНИ 998 
Bradford Corporation. „ 14 2, 955 7 2,014 37 123,626 , 82.820 
Brighton Corporation is GM i А Ае MT 
Brisbane Tramways ...... Nov. 5 2,570 ＋ 155 19 | 44,267 |+ 7,091 
*Bristol Trams & Carriage Dec.19 | 4,543'+ 644 4 | 16,456 |+ 1,421 
Buenos Ayres & Belgrano] Nov.25 | 3, 050 ＋ 243) 21 61,435 |+ 2,514 
Burnley Corporatión ...| Dec. 20 659 ＋ 611) 12 | 7,475 T 
Calcutta Tramways Co. , 20 K 32 088 ＋R 9,679) 25 'Ке99,132 | +B170.%1 
Cardiff Corporation „|. |. . Jis 
Carlisle Tramways Co. . . „„ 20 144+ 2451 8,829 |i 688 
Central London Railway) „ 20 7,128 — 162 25 161,461 |-- 12,065 
Chatham & Dist. Lt. Rys ,, 18 359, .. T26 i 12,772 без 
City & South London Ry.| , 21 5369 + 157 25 | 77854 | + 22,233 
Cork Elec. Tramways Со. „ 12 391'+ 48 848 | 29,169 |+ 5,972 
Devonport & Dist. Trams ,, 12 354 — 28 493 21,201 |+ 1,176 
Doncaster Corporation.. a ges ies e РЕ 
Dover Corporation ...... v saa 995 „о gis 
Dublin & Lucan Railway} ,, 21 86 4 5 25 2,928 + 96 
Dublin Southern Dist..| „ 19 680 - 2125 124,183), 3081 
Dublin United ............ „ 19 5,518|+ 150 125 |95,039 : 
Dudley—Stourbridge ... „ 12 637 |4 78, 49} 37,512 + 4,610 
Dundee Corporation ...| „ 17 748'+ 184 2 1,491 + 240 
East Ham Council ......| „, 20 474 1+ 199 25 12,982 + 2,807 
Gateshead & Dist. Trame „ 12 794 + 184, 49} 37,930 |+ 7,645 
Glasgow Corporation ... VM ME ET МР 885 ad 
Gravesend—Northflet | , 12 | 148, .. 19 | 3,833 is 
Greenock & Port Glasgow| „ 12, 409|+ 45 494 21,702 413,591 
Hartlepool Tramways ..| „ 12 196|-- 36 494 12,446 + 1,247 
Hull Corporation „ 20 |1,722;+ 72 38 67,449 + 2,960 
Isle of Thanet Co. s | Без E. ait ә. 
Kidderminster & Dist...| „ 12 87/— 5 494 6,085 + 61 
Leeds Corporation ...... Gs | E assi "uds — 
Liverpool Corporation. T is d dre is 
Liverpool Overhead Му] „ 21 1,511 + 86 125 58,668 — 4% 
Manchester Corporation;  .. NE „ 
Merthyr... . „ 12 147 – 30 494 9,787 ‘a 1,771 
Middleton .. ... „ 12 202. . 374| 10,803 i 
Newcastle- on- Tyne Corp „ 20 5,126, .. , .. КУ I 
Oldham, Ashton & Hyde. „ 12 465 + 19. 494| 26,366 + 1,576 
Perth(W.A.)Elec.Trams „ 19 1, 164 172*50 | 55,058 ＋ 8,475 
Poole & Dist.......—..—... „ 12 162 - 5 494| 12,701 s 11 
*Portamouth Corporation TNNT Ж bs 
Potteries ............ ees, 12 1,80 + 80 491 74,794 + 4,910 
Rothesay .................. » 12 30 + 7 164 1917 + 621 
Salford Corporation ыз КТ 
*Sheffield Corporation.. „ 21 3,940 + 488 25 | 103,675 + 16,900 
Southampton Corp „ 18 826 + 105 ..| .. 
Southend Corporation... „ 17 159 + 44 38 | 10,581 NET 
Paga) ab Tramways... „ 12 186 + 80; 494 12,712 '+ 4,662 
8. Staffordshire Trams...) „ 12 553 - 139} 494 57055 — 1,515 
Sunderland Corporation. КИР? € jos 
Swansea Trams, . „ 12 399 + 2 493 23,413 + 1,520 
Taunton Trams .. „ 12 35 - 18 494 3,160 — 561 
Tynemouth & Dist... „ 12 184 + 31, 494 14,465 + 2,046 
Weston: super-Mare . . „ 10 21  .. | 514] 5,538 ves 


Wigan Corporation. да T on ик gus 
Wolverhampton District „ 12 287 + 193) 494| 11,038 |+ 7,191 
responding period 


(a) These oomparisous are with the oor last year. 
T barely electrical t Minus 8 days. | Minus S daye. 9$ Plus 9 days. Hus d days, 
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ELECTRICAL COMPANIES' SHARE LIST. 


DIYI- NAME, 
DN. 
ELECTRICITY SUPPLY. 
> Bl’okh’th & Gr’nw’ cb )°въ”с&шю„:д„ОТ@.„(ЇшїРу pd. 
4) Do. 4j 1st Deb. Stock Prv. Certs, (red. 8 oon.) .. 
14/0 ath and Poole Elec. Supply Ord. ..... .... 
4/6 De. per Оепі. Oumulative Bref.. TUE 
tt% Do. per Nent. Debentnre Stock rnd ` 
— Bromley (Kent) Elec. Light and Power Ist Debs, 
8/6 | rompe & Kensington lec. Supply M 
8/6 Do, 7 per Oent. Preference . MS 
8/0 | Oalcutta Elec. 18 ос. (1 to 8^,000) .. 
1/8 Do. (30,001 to 4 
495 | Central rana Supply Со. 4% Guar, Deb. Stock .. 
4/0 | Charing Cross & Strand Elec, Sup. e to 50 000) 
eee Do. (50, 001 to ам, 000) „ „„ 
2/3 Do. 4% per ent. Preference ... 
— Do. City Undertaking 44% Cum: Prei. 
4% Do. 496 Deb.Stock Red.. MNA 
1/6 Chelsea Elec.SupplyOrd. (Nos. I-14 000820, 601 -50,936) 
44% Do. per Cent. Debenture Stock (rod.) 
10/0 ‘ol of on Electric Lighting Ord. ...... — 
6 LE 6 per t. Cumulat! ve Pref, ТҮТҮГҮ 082 
5 * Do. 6& per Cent. Debenture Stock 640 ж 
4j Do, 449% 2nd Deb. Stock Certs. (all pd.) 
4/0 | County of London and Brush Prov. mend 
6/0 Do. брег Cent. Oumulative Preference ..... 
by * Do, Deb. Stock (allpd.)(red.) ...... „оа 
Folkestone tricity Supply Co. O — 
soe Do, 43 lst Dobondure Stock (rea, ). „ „„de 
9/06 | Hove Electric Lighting Ordinary. . . . . . 
5/0 апа htsb e 
ex Do,  6perOen:. Ist Pre 
47 Do. 47 Deb, Stock (red.). | Deb. Stk. (red.) 
4% | Kensin.& сха = & Notting Hiil " scare з) dá 
eee London Electri 14 DIM ТҮП 
2/6 né „ 
TÒ | Metropoli 9 opty Or (eme b 
tan u 
4 | De, per Cent Beg. Bt Stock First Mo 
3i Oent. Mort. Deb. Bock (re d 
6/0 Rotting Hill Blectric Ordinare мса 
4% Do. 4 рег Cent. lat Mort. Debs, .................. 
2/6 | Oxford Electric Ordinary ................ — 
t% Do. 4% Debeutare Stoch * 
eee Band Electric por 00026-00. 
E Biver Plato Elect. Т4, & Traction 57 ist Мот. Dob. oe: 
44% »Royal Electric Оо. of Montreal 44% 1st Mrt. Db». 
5/0 St. James's and Pall Mall Electric „өө 
3/6 Do. 7 per Oent. Preference 29046452999. ново rota Ж 
BAX Do. 3 g> Cent, Debenture Bicok (red) "um 
v Smithfleld kets Electric Supply ве везне 
4x Do. 4% Debentures Ит Ordin 9699s 291090 9v9094999999 воо 
> Routh London Electric Каруу es ees 
1/8 | Urban Electric Supply Ord. (£4 paid) . ЕР 
1/3 Do. 569% Cum. Pref. (£4 paid) . . . . 
56 | Weatminster R'lantrie Supply Ordinary аа 
1/8 Do. Брег Cent. Cum. Pre... . . e - 
TELEGRAPHS. 
4% /|*African Direct Telegraph az Mort. Deb. (rod, ]. 
өөө Amazon Te ph.... seseo 95999 Stee Debe Фе OH "^ Ge be te 
20 Do. 5 per Cent. — €» P0. OF OD oo oo 
15/0 arican эселе Фест DOPO ов. Oe Dv. HH CET Ce OD Фф e 
80/0 а + E reforred.. OP toota COCO CORRS BOOSH 9 OO Oe Фе 
2/0 Do. Deferred „„ 
$1 ,Vommercial Cable Capital Btook.. ... . 
4 Do. s per Cent. Dobenture eR . 
40 | Ouba Submarine Ordinary ........ сых аы 
10/0 Preference 10 per Cent. 
2/0 | Direct Spanish Ordinary . . 
5/0 Do, 10 per Cent, alativo Preferenc: .. 
44% Do. 44 or Oent. Debentures SPF ee: Fe ee Ce. ee 085 
3/0 | Direct United States Oable ........... . . 
44% | Direct West India Oable 44% Rg. Db. (within Nos. | 
| 25/0 | Eastern Ito 1,200) (red. he 
12/6 Do. #{рег Cent. Preference 1 | 
4% („ Do. брег Cent. Mort. Deb, Stock bre.) ў 255 
2/0 | Bastern Extension кел 
4% Do. 4 per Cent. Debenture Btock | prey je 
4% |*Bastern and B. African 4% Mort. Deb. — 
4% Do. “рег of бсре Марча Bub. "Debe. (red. 5. 
5/0 Great Northern of Copenhagen . 
41x Halifax& Bormuda Cable aner Dab (wthnNos 
12/6 | Indo-European... . [1 to 1,200) (red. 
6 London Platino-Brazilian 6 per Oent. Deve, 004 - 
4 Pacific & European Tel. 47 Qua. Du mne "- 
„West African Telegraph Shares — 
eec Wost Оовві of America ооо „% C40 „% to өт волео 
4% |+ Do. 4 per Cent. Debentures seose eee 
— West India and Panama . He 
4/0 Do. брег Oent. lst P. u^ — 
— Do. 6 per Cent. 2nd Frefer ene . 
5X |* Do. s per Oent. Debentures * 
3/0 Mn Tua (Аш Br zili'n Submarino) ... "xd 
5% 5 per t. Debs, (2nd Series, 1908) eus sel 
4x Do 4 per Cent. Deb. Stock (red.. 
TELEPHONES. 
5/0 | Ohili Telephone (fully paid) ..... E Mr ee 
8 Consolidated Telephone Con. and Manfg. .... ... .. 
Monte ae Telephone Ordinary ...es sesse oe: ...... 
1 Do. 5 per Cent. Preference......... ——— 
a National Co. Preferred Stock ee 
4 Do, Deferred Stock . MG 
[0 Do. 6 per Oent. Onmulative lst Preference . 
6/0 Do,  6perOent. Cumulative 2nd Preference ... 
2/6 Do. ö per Cent. Non-Cumulative 3га Pref, . 
X |* Do.  Debenture Stock $4 per Cent. 8 коз 
4 Do. 4 per Cent. Debentare Bi Stock (red.) ..... 
0/6 Orlental Steen 0000005. вес» вза "99'99499907- $99 99 ®#®9©5% ВОРОТ f+ settee 
4/6 United Biver Plate эзет SOF Gee tee eoten 9993 OO C048 LIII 
29 Do. 5x Qumulative Pref 00500629 cer ee ee tte e one 
5t |° Do. s per Cent. Debenture Steck (red.) 
FINANCIAL, INVESTMENT, 482. 
8/0 Electric and General Investment 62 Cum. Pref, ... 
1/9 Globe ph and Trust . ("999 999489999908 ефе 5.22 вва өз эз 
B/0 Den, per Cent. pee 999904 09009499 19994 (94 +». 


PREVIOUS 
WEEE’s PRICE, 
DEC. 17, 
§ i 
110 113 
199 184 
10 11 
Fa 3 te 6 
101 194 
9 10 
9 10 
64 Le 
6) 74 
105 108 
T: 91 
8 9 
b 5 
4 Б 
103 105 
5i 6 
110 113 
93 10; 
13 14 
124 129 
104 107 
8i 9i 
12 18 
102 112 
3 
102 105 
74 81 
r^ r^ 
101 104 
10$ 107 
13 21 
5 ba 
{5 98 
154 164 
109 114 
99 102 
144 15% 
101 104 
5 6 
99 102 
14 H 
70 75 
101 108 
144 1 
8% 
i n 
1 
B0 90 
8 34 
81 43 
35 4% 
11 19 
6 64 
98 102 
9) 833 
70 80 
49 52 
93 95 
8 9 
178 188 
94 £6 
b 6 
19) 134 
24 34 
7 8 
99% 1037 
103 104 
100 103 
122 127 
89 92 
105 178 
101 1} 
107 110 
99 102 
99% 1027 
26 27 
100 1038 
89 43 
101 165 
99 102 
3 4 
i 
98 01 
fa 1% 
41 td 
8 4 
100 108 
11 111 
102 105 
93 102 
4 44 
1/0 2/0 
i 
1 
92 94 
63 65 
12% 13 
11 12 
5 53 
95 98 
101 105 
1 
Б 54 
5 
102 106 
5 
3 
13 130 
аз 7. L 


Price 
Mon 
Dec. 22, 
E. 8 
110 118 
‘sh 18$ 
10 11 
74 107 
102 105 
9 103 
г 10# 
t4 74 
6 76 
109, a 
d 9 
8 9 
8 H 
4 5 
(8 105 
Ed 6 
110 118 
9] 104 
18 14 
124 129 
104 107 
84 94 
13 13 
108 112 
6 64 
102 106 
7 £} 
165 107 
101 104 
104 107 
11 2} 
5 51 
95 98 
184 IT] 
109 114 
99 102 
14 15 
101 104 
b 6 
99 102 
14 if 
72 17 
101 108 
144 163 
8y 94 
98 101 
ц 23 
80 90 
8 34 
8 44 
3 4$ 
11 19 
6 63 
98 102 
24 33 
70 80 
49 52 
92 14 
8 83 
178 188 
94 t6 
Б 6 
13 14 
2% 34 
7 5 
99% 1032 
10 103 
100 108 
122 127 
83 92 
105 108 
11} 11$ 
107 110 
99 102 
99% 102% 
26 $7 
100 103 
39 43 
101 105 
99 102 
8 4 
98 101 
is a 
43 51 
3 4 
100 13 
11] 11 
102 165 
93 12 
4 4) 
1/0 E 
1 
92 94 
63 £5 
12} 134 
1) 124 
1 51 
05 98 
101 105 
i 1 
b 51 
4$ b] 
102 106 
51 52 
ul 184 
al ai 
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DIVIDEND DUX. 


March and September 
February and August 


March . "зке III 
June and December... 

February and August 
January and J 
June and Decem 


March and September 


January and July 


Mar., June, Sept., Dec. 

April and October 

June and December 

March а A 
E see 


January and J uly .... 
April and October...... 
February and August 


January and J 
June aad 2 


| Feb,, May, Aug., Nov. 


| 


| 


| Maroh and September 


| Jan., Apr., July, 


* M 
Jan., Apr., Хау, Oct. 
February and August 
April and October... 


fpe sy O 
an., Apr 

June and ‘December ... 
Jan., Apr., July, Oct. 


n n 
May and November ... 
Oct. 
February and ugust 
February and o | 
May and November . 
January and Jul 
June and Decem 
May апа November .. 
March and September 
June and December... 


January and J 
May and Novem 


January and ушу... 
Mar., June, Océ. " 
June * Decenber.. s: 


August *"** 999999 bee Фо” 20 
April and n ose 
Nover ber ......... 


February and August 


"n 11 

n » 
June and December ... 
April and October — 
| Jul 


y " 
June and December .. 
June and December. 


Jan. [Aprii July; Oop. 


A ott onl Сылын 


BUSINESS DONE 
DURING FIVE DAYS 
ENDING DEC, 22, 


Highest | Lowest 
LIII x 
108 мх 
164 5 
"Oh ы 
55 ... 
104% & 
it} 10 
106 зда 
12,7, 12% 
104 кы 
eee ees 
... ЕЯ 
55 є; 
9? * 
113 164 
Li 148 
T n 
4 А 
15 LII 
1! Ya eee 
741 92 
84 7i 
i} м 
1243 122 
94 куз 
107 164 
113 1042 
lj 1'% 
9:4 93 
6 è oe 
DE bn 
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ELEOTRIOAL COMPANIES’ SHARE LIST, 

Last PREVIOUS Price БАТИ PER BUSINESS DONE 
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NOTES. 


— SS 

Tux application of electricity to canal haulage is a develop- 
ment which should be of considerable utility. Canal traffic, 
as is pointed out in a Paper by Dr. E. W. MangcHANT com- 
menced in this issue, has declined as railways have multiplied, 
and much of the capital spent on canals has become practically 
valueless There is no apparent reason why electric haulage 
should not save the situation. Apart from economy in working 
expenses its effect would be to increase the speed of transit, 
and the immediate consequence would be an augmentation of 
the volume of traffic. This is of considerable importance, for 
it is the capital charges and not the working expenses which 
are probably the chief tax on a canal undertaking. 

— 

Ir is at first sight difficult to see what is delaying the 
. electrification ” of canals in this country. So far as the 
engineering part of the problem is concerned, electrical engi- 
neers are quite ready. Dr. Mancnawr's Paper shows that 
there is almost an embarras de richesse in the methods which 
have already been tried, and in any event the problem is one 
presenting no great difficulty. Are we, then, to await the 
advent of an American financier to take the first step towards 
resuscitating canal traffic ; will not some of our own financial 
and industrial magnates step into the breach ? То owners of 
works in the neighbourhood of canals and to electric power 
companies the venture should particularly commend itself, if 


the canal owners themselves have not sufficient enterprise. 
One of the main difficulties, we believe, is the attitude of the 
barge owners, who have а powerful union, and in many cases 
somewhat domineer over the canal proprietors. These indi- 
viduals have no desire to revise their entire stock-in-trade, 
disposing of their horses and ''serapping " the old barges, 
which would not bear the strain of a faster speed. This type 
of opposition on account of “ vested interests is not new to 
the engineering industries, however, and although it may be 
better organised than in the earlier days, engineers now have 
the advantage of being supported by public opinion. Once 
the “ electrification " of canals is recognised as a commercial 
necessity, no combination of barge-owners will be allowed to 
stop the way. | 


— 

Aut electrical engineers will read with regret the report of 
the fatal accident which occurred at the Fulham baths last 
week. А full report of the first day's proceedings at the 
inquest will be found in another column of this issue, and we 
reserve our comments upon the technical features of the case 
until the expert evidence has been heard. In the evidence 
already given, however, the immediate cause of the accident 
is apparent, and electrical engineers can safely reassure their 
friends who may have been frightened by the alarmist paragraphs 
which have appeared in the daily Press. Of all the ignorant 
statements, and the one most likely to cause damage to the 
electrical engineering industry, is one which appeared in the 
Pall Mall Gazette. It is clear," our contemporary says, “ that 
the use of metal tubing to enclose insulated electric wires is a 
danger. Absolute safety can only be secured for conduits 
exposed to the air by making them of non-conducting material. 
This is so obvious that the use of metal ought to be prohibited.“ 
The exact reverse is the case. There is probably no better 
way in which absolute safety from shock can be secured than 
by enclosing the whole wiring system in an electrically con- 
tinuous metal covering which is connected to earth. In such 
buildings as public baths we should not hesitate to recommend 
this system as the best possible method of wiring. The 
evidence to-morrow will doubtless show that this course was 
not followed at the Fulham baths. 


Tuose of our readers who followed Mr. N EVI. MaskELYvNE's 
“ Supplement to Lieut. SoLARL's Report, in The Electrician of 
November 7th, and the subsequent correspondence thereon, 
will probably be interested by the article on *' Selective Wire- 
less Telegraphy" which will be found in another column of 


D 
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this issue. Herr AwpERs Burr has devised a selective system 
of wireless telegraphy which looks feasible on paper and, he 
says, works remarkably well in the laboratory, and we wish it 
every success. While 16 may possibly overcome some of the 
difficulties under which wireless telegraphy labours, some still 
remain. One defect, common to all wireless telegraph systems, 
is the ease with which the receiving station can be incapaci- 
tated, an unbroken succession of impulses in the neighbour- 
hood of the receiving apparatus being quite sufficient for this 
purpose. It is probable, also, that there may be а serious 
difficulty in working the system on a practical scale, owing to 
the fact that the discs, or ‘‘dispersers,” joining the selective 
device must not only revolve isochronously, but also syn- 
chronously with one another. If there are five receiving 
stations and one transmitting, six of these instruments will have 
to be kept going at absolutely constant speed. Obviously, this 
difficulty increases in proportion to the number of stations, and 
although is is not insurmountable, yet it will require extremely 
careful consideration. Speed is also a point that is open to 
criticism ; the rotating disc which is stopped when the key 
is pressed only makes five revolutions per second, and as it is 
only possible to transmit a dot per revolution and a dash per 
two revolutions, it follows that if the key is depressed at a 
greater rate than five times per second some of the signals 
will not be transmitted at all; if the key is depressed at a 
slower rate, time will be lost, and the rate of transmission is 
already very slow. With a few improvements, however, 
Herr Burr's system might be useful for a number of purposes, 
and if he is not too ambitious, but continues to work at the 
solution of his problem in the same painstaking manner, he 
may possibly succeed in evolving в practical selective system 
of wireless telegraphy. 


Amone the large number of electrical patents which will 
expire in the coming year are several of considerable interest 
to the industry at large. Мо. 288, for instance, embodies the 
construction of an alternating-current generator, constructed 
with a single coil for exciting“ imbricated pole field-magnets. 
The armature is stationary and the field coil fed from slip rings. 
In view of the recent decision in connection with an action 
involving a dry battery patent, the expiration of the Hellesen 
cell patent (No. 2,297) is not without interest. The electro- 
lyte in this cell is dissolved in a phlegmy substance such as 
Aragacanth, and the evolved gases are passed through plaster 
‘of Paris. The outside of the cell consists of two concentric 
cylinders, the space between which is filled with sawdust or 
some other absorbent material. There are holes near the top of 

the inner cylinder and others near the bottom of the outer one. 
The top of the cell is sealed with pitch, and the gas, in passing 
through the sawdust, is robbed of its moisture, so that the cell 
does not get dry. No. 2,694 is another important patent, 
involving, as it does, some of the principles upon which 
the successful working of the ohmmeter depends. The method 
of obtaining the two magnetic fields at any angle, and the 
elimination of the effect of the earth's magnetic field by means 
of а permanent magnet free to move on a vertical axis, are 
the two most important points. The patent for the famous 
*! Deckert ” microphone will also have run through its allotted 
term of years before the end of 1903. 
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THe Guardian is publishing а long series of articles under 
the title, ‘‘Our Sons and their Start in Life,” and the ninth 
of these articles is upon the Engineering Profession. In many 
respects the article contains excellent advice, and it includes a 
warning against the idea—very prevalent a few years ago, but 
now happily exploded—that a boy who does not get on well 
at school and appears to be unfit for any other profession is 
** good enough to make an engineer," especially if he be ** clever 
with his hands." Опе point, however, is not sufficiently 
insisted upon. The parent is advised to send his boy to either 
an engineering works or а technical college, or, better still, 
both. But “both” should not be regarded merely as a more 
expensive alternative to which it is necessary to resort in the 
case of the less intelligent youths who might appear to make 
slow progress; both college training and workshop expe- 
rience are absolutely essential for an engineer aspiring to the 
top of his profession. "The training is long and arduons, no 
doubt, but i& must not be dispensed with if the student is to 
be fully equipped for fighting his way to the front rank in 
after life. 

— ll R— ͤ— — 


The American Pacific Cable.—A Reuter telegram from San 
Francisco states that the following message has been received 
there from the cable ship which is engaged in laying the 
American Pacific cable :——'* Four, morning. Ате about to 
buoy the cable hence off Oahu.“ 


The Indian Durbar Honours.—In the list of the Durbar 
Honours published on December 80th, it is announced that 
Mr. F. С. Maclean, Director-General of Telegraphs in India, 
has been made а Companion of the Order of Ше Indian 
Empire. The same honour has also been conferred upon 
Prof. J. Chunder Bose, of the Caleutta Presidency College. 


Wireless Telegraphy.—A report has been circulated in a 
number of the daily papers to the effect that the Mersey Docks 
and Harbour Board, after a trial of а wireless telegraphic 
System of communication between their lightship and the 
shore, had decided to abandon it in favour of an ordinary tele- 
graphic system. The Mersey Docks and Harbour Board 
inform us, however, that there is no truth in this statement, 
as they have never adopted a system of wireless telegraphy 
at all. 


Electricity and a Lost Power of Gravity.—The Datly Mail 
publishes an amusing paragraph from its Chicago corre- 
spondent :— 

Mr. Alfred Whitney, a Chicago inventor, has organised a company to 
obtain electricity from 150 miles above the earth. Mr. Whitney asserta 
that the atmosphere extends 17 miles, and that above this is an ethereal 
region charged with pure electricity, which he proposes to tap by means of 
a cable. Seventeen miles up, Mr. Whitney says, the power of gravity will 
be lost, and the cable will simply fall into space. Any number of miles 
could, therefore, be easily unwound, and 150 miles up he expects to get 
electricity equalling 140,000 m.r. Although scientific men naturally laugh 
at the idea, the company has actually secured land for electrical works, 
and has applied for patente. 

Mr. Andrew Carnegie and James Watt.—Mr. Andrew Car- 
negie has written to Provost John Anderson, Greenock, 
stating that out of veneration for James Watt and his 
achievements, he is prepared to give £10,000 to defray the 
cost of the erection of a memorial, or, alternatively, he will 
head a movement in this direction on the other side of the 
Atlantic with a view of combining with a fund in the United 
Kingdom. The Glasgow Herald states that several years ago 
it was proposed at Greenock to raise a memorial to James 
Watt, and another effort made more recently, within the past 
20 years. On this last occasion an influential committee was 
appointed and some subscriptions taken; but obstacles came 
in the way very early and nothing practical was done. The 
surviving members of this committee will, it is stated, be 
called in to aid the deliberations on Mr. Carnegie’s offer. 
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Cable Interruptions. Date of Interruption. 


Latakia Cyprus eee eere erar rero June 21, 1899 
Dominica—Martinique — May 9, 1902 
St. Lucia— Martinique .... May 9, 1902 
Guadeloupe—Martinique .............................. May 9, 1902 
Puerto Plata —Martiniquns t July 10, 1902 
Anjer— Kalianda ............... cecinere eterne Aug. 2,1 

Guantanamo— Mole St. Nicholas Aug. 5,1908 
Cayenne— Pinheiros ................ erect Aug. 15, 1902 
St. Lucia—St. Vincent ................................ Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran ........................ Oct. 22, 1902 
Cadis—Teneriffe .......................................... Nov. 3,1902 
Falmouth—Bilbao ............ ꝛu—p eene see Dec. 18, 1902 
Trinidad Demerara ............ eee ãã 2 Dec. 25, 1902 
Assab—Massowah ..................... . ã Dec. 30, 1902 


Obituary.— We regret to record the death of Mr. T. J. Lloyd, 
secretary of the India Rubber, Gutta Percha and Telegraph 
Works Co. (Ltd.), which took place on Christmas Eve at his 
residence at Snaresbrook. Mr. Lloyd was 62 years of age, 
and had been with the company from the date of its inception. 
In the course of this long service, he won the esteem and 
regard of those who were associated with him. His unosten- 
tatious courtesy gained him the appreciation of all who had 
dealings with him, and the Silvertown Company has lost a 
most efficient and faithful servant. Mr. Lloyd was attacked 
by influenza about the middle of December, and although he 
had passed the crisis of the disease, he succumbed to heart 
failure resulting from it. He leaves a widow and three children, 
who will have in their loss the sympathy of all who were 
acquainted with him. 


Large Slow-Speed Generators.—The Street Railway Review 
of Chicago states that the Louisville Railway Co. installed in 
1898 а 1,650kw. unit, built to run at 75 revs. per min., aud 
consisting of а 22-pole generator directly coupled to a 
2,500 н.р. vertical cross-compound Reynolde-Corliss engine, 
having cylinders 40in. and 78in. by 48in. stroke. This set 
worked so successfully that in February of the present year 
they installed another 1,650kw. set to run at only 60 revs. per 
min. The engine is a 2,500 н.р. vertical cross-compound 
condensing engine of the Reynolds-Corliss type, with 40in. and 
78in. cylinders and 60in. stroke, taking steam at 150lb. The 
balance wheel weighs approximately 90 tons, and is made in 
10 segments. The generator is a 1,650kw. 26-pole machine, 
.built by the General Electric Co., who guarantee an output of 
.3,000 amperes at 550 volts, and an overload capacity of 50 per 


cent. for five hours without sparking at the brushes. The rise | 


of temperature at normal load does not exceed 40°C., and 
on a 50 per cent. overload 45°C. The manufacturers also 
guarantee 100 per cent. overload for short periods without 
injury to the generator or excessive sparking at the brushes. 
The magnet frame is of cast iron, and the pole-pieces are of cast 
steel, with laminated pole faces bolted to the pole- pieces. 
Other dimensions аге: Weight of generator complete, 100 
tons; diameter of armature, 204in. ; width of armature and 
commutator, 54in.; active length of commutator, 20in.; 
allowable wear on the commutator, 2in; number of brushes 
per stud, 12; amperes per square inch of contact, 20}. The 
' commercial efficiency at full load is 96 per cent, at three- 
quarter load 95:5 per cent., and at half load 95:0 per cent. 


Opening of Ше Kirkcaldy Electricity Supply Works.—The 
combined municipal electric lighting and traction works at 
1 Kirkealdy, N.B., were started up on December 28rd, the resi- 
dent engineer himself performing the opening function. The 
Kirkcaldy Corporation obtained a provisional electric lighting 
order in 1899, and Messrs. Kennedy and Jenkin were 
appointed consulting engineers some 12 months later. An 
act authorising the construction of electric tramways was also 
obtained in 1899, and a combined scheme was advised and 
authorised. The initial part of the tramway scheme consists 
of some 44 miles of track passing all along the High-street, 
but already extensions are being agitated for. Ten cars have 
been ordered of the double-deck, single-truck, reversed stair- 
way type, having a seating capacity for 48 passengers —viz., 
22 inside and 26 outside. The gauge is 8ft. Gin. A special 
appliance has been fitted to the cars to prevent running back 
on gradients, one being fitted at either end of all the cars 
in addition to the ordinary brakes. The route traversed 


payable in advance. 
a future circular, but it is estimated that for first-class railway 


by the electric tramway system is lighted by 10-ampere arc 
lamps, and at present the street lighting is to consist of 49 of 
these lamps. The system adopted is a 3 х 230 volts, the 
station pressure being 500 volts, and so far some 54 miles of 
mains have been laid. The feeders are concentric lead. covered, 
and the distributors three single Henley cables all laid solid“ 
in wooden troughs with tile covers. The power house equipment 
consists of three Stirling boilers having а total evaporative 
capacity of 89,000lb. per hour. There are five Browett- 
Lindley enclosed engines with an aggregate of 910 m.»., 
driving seven LaurenceScott multipolar dynamos, the total 
output of which is 546kw. A 262 cell Tudor battery is situated 
in the station, its capacity being 400 ampere-hours and its 
maximum discharge rate 160 amperes. A motor booster for 
charging and discharging the battery and a milking booster 
have also been erected. The station runs non-condensing, 
with natural draught and hand firing. The price for current 
has been fixed at 54d. per unit for lighting and 23d. per unit 
for power with discounts. Mr. O. F. Francis is the resident 
engineer, he having been only recently appointed from Alder- 
shot, where he held a similar position. 


The Institution of Electrical Engineers’ Visit to Italy, 
1903.—Preliminary arrangements have been made for the 
Institution's visit to Northern Italy in April. The party will 
leave London on Thureday, April 2nd, and travelling via 
Dover-Calais or Folkestone- Boulogne, Lucerne, and the St. 
Gothard, will arrive at Como on the following day. An 
advance party will, if practicable, be made up to start on 
Wednesday, April 18, travelling by the same route, and 
arriving on April 8rd, but staying a night in Basle on the 
way. According to present arrangements the programme 
will, in outline, be as follows, but the programme is necessarily 
subject to alteration :— 

Saturday, April 4th.—Visit to the Valtellina Electric Railway and power 
house at Morbegno. 

Sunday, April 5th.—No special arrangements will be made for this day, 
but an opportunity will be given to those who wish to do во to visit the 
tomb of Volta, about 2 or 5 miles from Como. 

Monday, April 6th.— Leave Como for Milan, travelling via Varese and the 
Milan-Vareee Electric Railway, a visit being paid to the works of Messrs. 
Tosi, at Legnano, in passing. 

Tuesday, April 7th.—Visit to the Paderno power house, 

Wednesday, April 8th.—Visits to the works of Messrs. Pirelli and of 
Mesers. Riva Monneret, to the technical high school, and to generating 
stations in Milan, It is hoped that admission may be allowed to some of 
the numerous electrically-driven factories in Milan. 

Thursday, April 9th.—Visits to the power houses at Vizzola and 
Tornavento. 

According to the above arrangement the party will stay at 
Como on the Friday, Saturday and Sunday nights, and at 
Milan on the remaining nights, and will separate either on 
the Thursday evening or on the morning of Friday, April 10th 
(Good Friday). Rome, Venice, Florence and Genoa are 
readily accessible from Milan. It is anticipated that cheap 
return tickets from London to Milan will be obtainable, avail- 
able for travelling only with the party on the outward journey, 
but for return independently bythe same route at any time 
within 25 days. Members who wish to do so may, of course, 
travel independently of the party, but the Institution is making 
arrangements with certain hotels and with railway companies 
with а view to providing for members at inclusive terms, 
The actual sum payable will be named in 


and hotel accommodation it will not exceed £15, and may be 
less, inclusive of share of Institution expenses (bad ges, pro- 
grammes, couriers, &c.). Ladies accompanying members will 
find much to interest them in Como and Milan, and it is hoped 
that separate arrangements may be made for them on some of 
the days. With the exception of ladies travelling with mem- 
bers, the party must necessarily be restricted, as usual, to the 
members of the several classes in the Institution. For the 
information of members preferring a sea trip, it may be men- 
tioned that there is a Norddeutscher Lloyd steamer timed to 
call at Southampton on March 24th, and to reach Genoa on 
April lst. The fare on the outward journey is £18. 4s., but as 
the homeward-bound steamers are usually crowded in April, it 
may be safer not to reckon upon returning by the same route. 
The single railway fare from Milan to London, first class, is 
about £6 to £7, according $o the route selected. 
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The Institution of Electrical Engineers.—At special meet- 
ings of the Institution, held on December 4 and 19, 1902, at 
which members only were present, a resolution altering the 
articles of association was passed and confirmed, The council 
have now power to admit a candidate who is under age, provided 
they see sufficient reason, and the qualification of having been 
on the register ав an associate on December 81, 1898, in order 
to become an associate member has been withdrawn. Foreign 
members must be foreigners residing abroad who were on the 
register of foreign members on December 81, 1902. The new 
rule as to the eligibility of students is as follows :— 

Students shall be persons of any age who, at the time of election, are 

serving pupilage to an electrical engineer or electrician, or who are study- 
ing electrical science at one of the universities, public colleges, technical 
institutions or Government schools, or who otherwise featisfy the council 
that there are special circumstances which, in the opinion of the council, 
entitle them to admission. No person shall remain in the class of students 
after December 31, 1902, following the expiration of three years from the 
time of his election, unless at the expiration of such three years he shall 
not have attained the age of 26 years, in which case he shall be entitled to 
remain in the class of students until December 5186 next following the day 
on which he attains that age. 
Every candidate (except honorary members and students) must 
be proposed by one member, seconded by another, and his 
candidature must be supported in writing by not fewer than 
three members or associate members. An applicant for transfer 
from one olass to another must also be nominated by two 
members and supported by three members or associate 
members. Оп election, every member must pay an entrance 
fee of 8 guineas, and every associate member or associate 
2 guineas, but students will, as before, be exempt from an 
entrance fee. The entrance fee will have to be paid on 
transfer from one class to another, unless such has already 
been done on election, and if there is any difference in the two 
sums this will have to be paid. The contributions will be 
3 guineas a year for members, 2 guineas for associate members 
and associates, and £1 for foreign members. Students’ fees 
are as follows :— 

Every student under 19 years of age at the date of election shall contri- 

bute annually the sum of one guinea up to the end of the year in which he 
shall attain the age of 22 years, and thereafter annually the sum of one 
guinea and a half. Every student of or above the age of 19 at the date of 
election shall contribute annually the sum of one guinea up to the end of 
the third year after the year in which he was elected, and thereafter 
annually the sum of one guinea and a half. 
The amounts relating to the compounding of life subsorip- 
tions have been altered slightly, and foreign members while 
resident in the United Kingdom must pay an annual subscrip- 
tion of three guineas. Those members who have compounded 
et subscriptions have, of course, no further payments to 
make. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


SATURDAY. January 3rd. 
RovAL INSTITUTION. 
p.m. Juvenile Lecture IV.: On Locomotion: On the Earth; 
through the Water ; in the Air," by Prof. H. S. Hele-Shaw, F.R.S. 
MONDAY, January 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SREOTION. 

8 p. m. Meeting at Durham College of Science. 

TUESDAY, January 6th. 


ROYAL INSTITUTION. 

8 p.m. Juvenile Lecture V.: On Locomotion: On the Earth; 

through the Water ; in the Air," by Prof. H. S. Hele-Shaw, F.R.S. 
ASSOCIATION OF TECHNICAL INSTITUTIONS. 

Annual Meeting at Goldsmiths' Hall, London. Lord Avebury in the 
chair. Sir John Wolfe Barry, F.R.S., President-Elect, will deliver 
&n address, 

THURSDAY, January 8th. 
Roya INSTITUTION. 

$ p.m. Juvenile Lecture VI.: “Оп Locomotion: On the Earth ; 

through the Water ; in the Air," by Prof. H. S. Hele-Shaw, F.R.S. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m, Ordinary General Meeting, when the following Papers will be 
read :—(1) “ Notes of Recent Electrical Design," by W. B. Esson. 
(2) “Notes on the Manufacture of Large Dynamos and Alter- 
nators," by E. К. Scott. 

SATURDAY, January 10th. 
NATIONAL ELECTRICAL CONTRACTORS’ ÁSSOCIATION : NORTHERN SECTION. 
2:30 p.m. Annual General Meeting at the County Hotel, Newcastle. 
GLASdOwW TECHNIOAL COLLEGE SCIENTIFICO SOCIETY, 

7:30 p.m. Meeting at 58, Bath-street. Paper to be read: “ Recent 
Developments in the Gas Engine, and the Utilisation of Blast- 
Furnace Gases," by Prof. T. Hudson Beare. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer p'Árnz.] 


Thermo-electric Power, Expansion, and Magnetisation.—The 
large amount of work done on changes of length with magne- 
tisation has shown that those changes which take place are 
not the strains which would be caused by the stresses of 
Maxwell's theory or any other. They must, at least, in part 
be due directly to the orientation of the magnetic molecules. 
E. Rhoads has found a connection between two properties 
which depends upon this orientation—viz., thechange of length 
and the thermo-electric power. Тһе curves showing. the 
relation of these properties to the magnetic field are very 
similar, as will be seen from the diagram showing the curves 
for nickel separated horizontally. In iron, the relation is 
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reversed. An explanation may be based upon the fact that 
stretching or compression by ordinary mechanical means 
alters the thermo-electric power of a metal, and that magneti- 
sation may act like a purely mechanical stress. But a 
measurement of the thermo-electric power of a wire stretched 
by a weight showed no quantitative confirmation of this 
supposition. | 
(Е. Внолрв, Phys. Review, December, 1902.] 


Carbon Resistances.—Since the majority of resistances above 
1 megohm in use at present are made of carbon, it is impor- 
tant to secure the carbon in the best form. А. C. Longden 
demonstrates the uselessness of carbon resistances with 
clamped electrodes, and describes a method of copper - plating 
electrodes on to carbon resietances made of a mixture of 
graphite and sugar, embedded in a clay pipe and oar- 
bonised in a furnace. He prefers, however, a different form 
of carbon resistance, made by the deposition of smoke from a 
camphor flame on glass. The glass strip is previously pro- 
vided with silver terminals by electro-deposition, the end of 
the strip being dipped into the solution. This produces a 
silver cap on the end which is indefinitely thin where the 
silver only reached it by capillary action, and thus there is no 
sudden abutment of the terminal against the smoke, and a 
perfect contact is secured. The film may be hardened by 
aloohol vapour, which somewhat reduces the resistance at the 
same time, and may then be covered with a film of paraffin 
or shellac varnish.  Resistances were constructed of 2 or 3 
megohms, and these were practically invariable after 50 days. 

(A. C. LonapEN, Phys. Review, December, 1902.) 


Electrolytic Rectifiers.—K. E. Guthe investigates the theory 
of aluminium rectifiers. He is opposed to the idea of a high 
*' transition resistance in the shape of a film of oxide, which 
prevents positive ions from getting out of the metal into the 
liquid while allowing them a free passage from the liquid into 
the metal. For if such a film were the cause of the phenome- 
non, the latter should differ widely with the size of the plate, 
which it does not. Besides, it is dificult to conceive how 
the obstruction could suddenly break down on making the 
aluminium the cathode, and how the gaps could instantly fill 
up on making it the anode. The author shows, by several 
considerations, that the high resistance in the aluminium 
rectifier is due to a thin film of gas, probably oxygen, which 
prevents the passage of the negative ions from the solution to 
the electrode. Only in places where an accidental concentra- 
tion of energy occurs the strain may become too great, and 
some ions may break through. This accounts for the small 
permanent current. The theory is corroborated by the fact 
that heat increases the current, whereas the concentration of 
the electrolyte does not affect it. 

[K. E. Gurug, Phys. Review, December, 1902.] 
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Nernst Lamps.— When a Nernst lamp is worked with a con- 
tinuous current, electrolysis sets in, and under favourable 
circumstances the products of this electrolysis may be isolated. 
At the same time, the space round the pencil is filled with an 
extremely bright blue light. Е. Bose at first took this light 
to be a kind of artificial sky blue, produced by dispersion 
through small particles. But this explanation is invalidated 
by the absence of polarisation effects. He now adopts Stark’s 
hypothesis that the light is due to metallic vapour. It ceases 
іп а few seconds when the continuous current is turned off 
and an alternating current is substituted, and the electrolysis 
also ceases. When the current is continuous, metal is deposited 
at the negative end, and this gives rise to branch currents 
having some analogy with the blue flames in incandescent 
lamps. The author also investigates the bebaviour of non- 
metallic bodies as cathodes, thinking that with such electrodes 
the anode rays should behave like cathode rays from metals. 
Selenium and tellurium, however, behave just like metals. 
Lead peroxide does not emit cathode rays when used as a 
cathode. 

IE. Bosz, Ann, der Physik, No. 13, 1902.] 


Electrostrictton of Glass.—A. Willner and M. Wien have 
repeated Quincke’s experiments on the change of volume 
of glass under electric stress, but have substituted the quan- 
tity of electricity for the potential in the measurements. At 
the moment of charging and discharging the hollow glass con- 
denser the change of volume was noted by means of a fased-in 
capillary containing liquid, and the quantity of electricity was 
simultaneously read by means of a ballistic galvanometer. 
Like Ercolini, the authors found no difference of elasticity in 
the charged and the uncharged glass, and they were thus 
enabled to determine the modulus from its behaviour under 
electrostriction. Here, however, they were confronted by a 
discrepancy between the value thus found and the modulus 
obtained by the acoustical or compression method. This dis- 
crepancy is greatest (50 per cent.) in flint glass, and least in 
Thuringian glass, the electrostriction value being too high. 
The compression values are the lowest, and here, again, flint 
glass shows the greatest variation, and Thuringian glass the 
least. The after effect found by Quincke and Cantone is due 
to Joulean heat. 

[WÜLLNER and WIEN, Ann. der Physik, No. 13, 1902.) 


Electric Production of Sleep.—B. Leduc has pursued his 
researches оп the anssthetic use of an electric current (вее 
The Electrician, this volume, p. 258), and extended them to 
ihe human subject, having the necessary experiments per- 
formed upon himself. The voltage was 50 at a maximum, and 
the current was introduced throughcotton electrodes moistened 
with salt solution, and placed, one on the forehead and another 
over the kidneys. The potential is reached gradually in the 
course of five minutes. The faculty of speech is first inhi- 
bited, and then the rest of the motor system. There is a 

ual inhibition of sensation, beginning with a numbing of 
the limbs. The only disagreeable sensation is the gradual 
loss of the faculties, which gives the sensation of a nightmare. 
The heart is entirely unaffected, but the breathing is somewhat 
obstructed, probably, the author thinks, by the strength of the 
current through the neck, which should be shunted. On 
breaking the current the awakening is instantaneous, and the 
feeling is one of invigoration. All danger to life may be 
avoided by switching off the current as soon as the breathing 
shows a sign of stopping. 

[S. Lepuc, Arch. d’Electr. Médicale, December, 1902.] 


Discharge from Hot Carbon.—In his experiments on the 
discharge of electrified particles from hot platinum (see The 
Electrician, Vol. XLIX., p. 504), C. D. Child came to the con- 
clusion that the positive ions moved faster than the negative 
ones, and that this peculiar property was due to the fact that 
the metal was quickly surrounded by negatively charged par- 
ticles which offered a certain resistance to the passage of the 
negative electrons. Since this phenomenon is of importance 
with regard to the theory of the arc, the author studied it in 
the case of а carbon pencil. The complications here occurring 
are that the electrical properties of carbon differ from those of 
platinum, and no experiments could be made in air since 


carbon commences to burn as soon as it begins to discharge. 
In a vacuum, however, carbon shows a nearly complete paral- 
lelism with the behaviour of platinum. With a current of 
4:5 amperes through the pencil there was а positive discharge 
of 8:9 x 10-7 amperes, and no negative discharge. The latter 
began at 9 amperes, and amounted to 1:9 х 10 amperes, 
whilst the positive discharge was 40 х 1077 amperes. The 
author shows that the negative electrons are slower because 
they are more heavily weighted. 
[C. D. CHILD, Phys. Review, December, 1902.) 


Crystallisation frum an Electrolyte.—Having failed to find 
any effect produced by electrostatic stress upon crystals pro- 
duced under its influence (see The Electrician, Vol. XLVIIL, 
p. 849), P. R. Heyl has investigated the effect produced upon 
crystals formed from an electrolyte carrying a current. The 
results were likewise entirely negative. Two substances were 
used—copper sulphate in aqueous solution and mercuric 
iodide in concentrated hot hydrochloric acid. The red iodide 
crystallises out in the unstable yellow form. An attempt was 
made to electrolyse this solution between mercury electrodes 
in the expectation that the liberated iodine would attack the 
mercury, forming Hg I, which would re-dissolve, preserving 
the strength and clearness of the solution. Instead, the green 
Hg,L, was formed, and blocked the current. The author, 
therefore, substituted platinum electrodes, and used three 
beakers connected by siphons to prevent diffusion of the 
iodine. The crystals showed the same behaviour, whether 
deposited under the ourrent or from a hot solution without 
current. A slight variation in one angle of the copper sulphate 
crystals was found to disappear on increasing the number of 


measurements. à 
[P. В. H RTL, Phys. Review, December, 1902.] 


New  Electro-surgical Apparatus.—At the Berne Electro- 
Medical Congress a variety of new apparatus was exhibited, 
chiefly in connection with the produotion and employment of 
X-rays, and most of the apparatus was shown in action. The 
Allgemeine Elektricitäts Gesellschaft exhibited several types of 
portable X-ray apparatus, mostly working with а mercury 
turbine interrupter. They also showed an X-ray tube with 
an anti-cathode, cooled by means of the circulation of yellow 
resin oil, an insulating liquid. The Sanitas Co. exhibited 
specimens of their light-baths and Dermo“ lamps, as used 
to cure lupus. Prof. Nitze constructed an ingenious probe 
containing a small incandescent lamp at its extreme end, and 
also a pair of pliers with a similar lamp near the fulcrum. 
(Arch. d Electr. Médicale, November, 1902.] 


Economising Wire in House Wiring.—In a short note read 
before the Dublin Local Section of the Institution of Elec- 
trical Engineers on December 12th, Mr. W. Tatlow described 
а modified system of house wiring which he had devised as an 
improvement on the looping-in system. Тһе looping-in 
system of wiring which avoids all joints in the circuit, con- 
nections being made at the switches, ceiling roses and fuse 
boards, involves in certain cases the use of an excessive quan- 
tity of wire, which not only increases the expense of wiring, 
but also increases the pressure drop on the more distant 
lamps. In Mr. Tatlow's system as ordinarily used, a wire is 
carried from one pole to the fuse distributing board through 
one terminal of all the ceiling roses of а group of lights, and 
the wire from the other pole is carried from switch to switch, 
the remaining terminal of each ceiling rose being fed by & 
Separate wire from its own switch. This system involves 
three wires being carried down to each switch when the 
switches are not arranged in groups, and it also involves the 
whole current being carried up and down to each switch. By 
the use of ceiling roses with three terminals it is possible to 
carry both wires from the fuse board through from ceiling 
rose to ceiling rose, and to take a feed for one switch off one 
terminal and to bring the switch wire back to the third ter- 
minal, the lamp being connected to the other side of the 
circuit. Using this system, only two wires are required 
between the ceiling rose and switch, and these need only be 
large enough to carry for the one point. Moreover, the length, 
and, therefore, the drop on the main circuit, is reduced. 
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Our readers will be interested in the two photographs which 
we print below showing the two wireles3 telegraph stations by 
which Mr. Marconi has transmitted and received his wireless 
The negative from wbich the 


telegrams across the Atlantie. 
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THE WIRELESS TELEGRAPH STATION AT GLACE Bay. 


photograph of the Poldhu station has been made was kindly 
lent us by Mr. Alex. Sharman. The view was taken before 
the whole of the wires were erected, but the configuration of 
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THE PoLDHU WIRELESS TELEGRAPH STATION. 


tbe station as it at present stands is similar to that of the 
Grlace Bay station seen in the other view. | 

Continuing the cuttings from the daily papers, which we 

hec»printed last week, the following text of the messages to His 
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Majesty the King of England by Lord Minto and Mr. Marconi, 
and the reply thereto, appeared in Zhe Times of Wednesday, 
December 24th :— | 

To His Majesty the King, London.—May I be permitted by means of 
this wireless message to congratulate your Majesty on success of Marconi's 
great invention connecting England and Canada ?—Мгхто. 


By Marconi's Wireless Telegraph System, 
Dec. 22, 1902. 

To Lord Knollys, Buckingham Palace, London.— 
On occasion of first wireless telegraphic communica- 
tion across Atlantic Ocean may I be permitted to 
present by means of this wireless message transmitted 
from Canada to England my respectful homage to his 
Majesty the King 1(—MARCONI. 


To Marconi, Canada.—I have had the honour of 
submitting your telegram to the King, and I am com- 
manded to congratulate you sincerely from his Majesty 
on the successful issue of your endeavours to develop 
your most important invention. The King has been 
much interested by your experiments, as he remembers 
that the initial ones were commenced by you from 
the Royal yacht Osborne " in 1898.— K NOLLYS. 


His Majesty's reply to Lord Minto's mes- 
sage was given in our last issue. 

A wireless telegram was also sent to King 
Victor Emmanuel, who replied as follows :— -. 

I have learnt with great pleasure of the results ' 


you have obtained, which constitute a triumph for 
yourself, to the greater glory of Italy and of science. 


EXPERIMENTS ON SELECTIVE 
WIRELESS TELEGRAPHY. 


BY ANDERS BULL. 


This system, invented and described by me 
in The Electrician, Vol. XLVI, p. 578, is 
based entirely on mechanical principles. 
Instead of using simple wave impulses in 
transmitting signals as by other systems of 
wireless telegraphy, a series consisting of a 
fixed number of wave impulses, succeeding 
each other at pre-arranged short intervals 
of time is used, and thus it is possible to 
give the signals from each separate trans- 
mitter a distinctive feature of their own. For instance, 
suppose each series to consist of five impulees, the intervals of 
time between them being a, b, c and d, then by giving these 
intervals different values it is easy to produce а great variety 
of series. 

If а dot in the Morse code is to be transferred from a station, 
A, to another station, B, a series of, say, five wave impulses 
at intervals a’, ö, с and d' is dispatched. The receiver at B, 
tuned for these intervals, collects the five impulses and 
registers them as a dot on the tape of a Morse apparatus; in 
transmitting a dash, a sequence of series is despatched from 
A, and the receiver at B will register a row of dots (a dash) on 
the tape. If A wants to communicate with another station, 
С, а second series is used, the intervals being d“, ö“, c" and d" 
This series will not be recognised by the receiver at B, as the 
intervals do not correspond with the adjustment of the latter. 
The receiver at C will, however, receive and record the signal. 
In this way, by using series of different forms, one can tele- 
graph selectively from a transmitting station to any number 
of receivers. 

The conversion of the Morse signs into series at the trans- 
mitting station as well as the reconversion of the series into 
dots at the receiving station is accomplished automatically by 
two instruments, the disperser and the collector, respectively. 
Sending is carried out in the usual way by pressing down a. 
Morse key for short or long periods. 

Fig 1 shows diagrammatically the connections at the trans- 
mitting station. By pressing the key 1 а current will flow 
from the battery 2 through the windings of the electromagnet. 
8, the armature of which is fitted with a hook, 4, to grasp the 
stop 5 on the diso 6. The latter is loose on the pivot 7, which 
rotates with a velocity of about five revolutions per second, the 
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friction being sufficient, however, to confer on the disc a ten- 
dency to rotate with the pivot. When, therefore, the armature 
is attracted, the disc 6 is released and starts rotating ; the 
stop 5, in passing the contact springs 8, will close a cireuit, 
including the battery 9, and the electromagnet 10 mounted 
on the frame of the disperser. If the key is pressed only for 
а short time (in order to send a dot) the hook, having released 
the disc, resumes its normal position, and the disc is stopped 
after one revolution. Only one impulse is then sent through 


the windings of the magnet 10. If, however, the key is pressed 
long enough to allow the disc to make several revolutions a 
number of impulses at regular intervals of one-fifth of a second 
are sent around the magnet. 
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Fic. 1.—DIAdRAM OP CONNECTIONS aT TRANSMITTING STATION. 


The disperser consists of a disc, 11, to which is fixed a large 
number of concentrically arranged vertical steel springs, 12. 
The upper ends of the springs are free, and are passed through 
radial slots in a second disc, 18; their ends are thus allowed 
freedom in а radial direction only. The two discs are mounted 
on the same spindle and revolve within the frame 14, to which 
is fixed a ring, 15, serving as а guide for the points, so that 
during a revolution they are caused to glide either within the 
ring, or in the ¢)-shaped groove, 16, formed by the latter. А 
piece of the ring corresponding to the angle a (Fig. 1) is cut 
off, and in its place is fitted a piece of bronze, 17, which bends 
the ends of the spriogs towards the pole of the magnet 18. 
This magnet is constantly excited by current from the battery 
9, and the steel springs are attracted by it. Their elasticity 
being overcome by the strength of the magnet, and the bronze 
finger 19 being in its normal position, the springs will slide 
along the pole of the magnet 18, and will not be released until 
they have reached the edge 20. On further revolving, they 
will glide within the ring 15. If, on the contrary, the magnet 
10 is excited, the finger 19, fixed to the armature, will be 
pushed over the pole of the magnet 18, and protrude slightly 
in front of it. Then when the springs pass by this finger, 
they will be forced from the pole of the magnet 18, and on 
account of their elasticity will resume their vertical position. 
They will, therefore, enter the -shaped groove at 21, and 
remain in the latter for one complete revolution. | 


Around the circumference of the disperser a number of con- 
tact devices 22 are fitted, consisting of two contact springs 
23, insulated from each other; by the aid of screws these 
devices may be fastened around the frame at any desired 
angular intervals. The contact springs are arranged in such 
а way as to allow the steel springs moving within the ring 15 
to just clear them, while the steel springs in the groove 16 
protrude, and therefore in passing, will establish contact. 
When the disperser is working, provided the magnet 10 has 
not been excited, all the steel springs will glide within the 
ring 15, and consequently all the contact devices 22 will 
be open. If, however, a short current impulse is sent through 


the windings of the magnet 10, a steel spring is brought 


into the groove 16, and establishes contact successively 
at every one of the contact devices. The contact springs 
are electrically connected, as shown in Fig. 1, and, accord- 
ingly, each time а contact is made current from the battery 24 
will excite the interrupter magnet 25, the armature of which 


will be attracted, causing a current from the battery 26 to flow 


through the induction coil 27. On the subsequent opening of 
the circuit a spark discharge takes place between the secondary - 
terminals of the coil, and a wave impulse emanates from the 
transmitting station. Consequently, for each current impulse 
that is sent through the windings of the disperser's magnet 10 а 
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Еа. 2. — DiadhaM OF CONNECTIONS AT RECBIVING STATIQN. 


number of wave impulses corresponding to the number of the 
contact devices 22 are despatched. The discs revolving at 
approximately constant speed, the time intervals between the 
impulses of such a series will be proportional to the angular 
distances between the contact devices, and by putting these in 
different positions around the frame of the disperser, one can 
vary the form of the despatched series at will. 

At the receiving station the wave impulses strike the mast 
wire 28 (Fig. 2), lowering the resistance of the coherer 29, and 
causing the relay 80 to become excited. The latter closes the 
circuit for the tapper 31, by which the initial resistance of the 
coherer is restored, and at the same time a current impulse is 
sent through the windings of the collector magnet 32, which 
is shunted with the tapper. As the collector 1з constructed in 
the same way as the disperser, a steel spring for each arriving 
wave impulse is brought into the groove of the ring 83. The 
disc to which the steel springs are fastened, like that of the 
disperser, revolves at approximately isochronous speed, and 
consequently the angular distances between the springs 
brought into the groove will be proportional to the intervals 
of time between the impulses that have impinged upon the 
mast wire 28. A series of; say, five impulses will, therefore, 
cause five springs to be brought into tke groove at angular 
intervals corresponding to the interyals of time between the 
impulses. Around the frame of the collector are fitted the 
same number of contact devices 34, as are on the disperser, 


THE ELECTRICIAN, JANUARY 2, 1903. 


420 


Еа. 3.—GENBRAL VIEW OF APPARATUS. 


Fic. 4.— RECEIVING STATION. 


Fic. 5a. 


Fro. 5. 


GRAPHIC REPRESENTATION OF SERIES USED. 
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Fic. 5.—SPECIMENS OF TAPE. 


and, similarly, only the springs moving in the groove will 
be able to establiah contact. The contact devices of the 
collector are, however, connected in series (Fig. 2), so that 
a current cannot flow through the Morse apparatus 35, until 
contact is established simultaneously at all the points. If 
now these points are adjusted to the same mutual angular 
distances as the steel springs, which, on the arrival of a 
certain series of impulses, are brought into the groove, then 
such a group of steel springs will, during the revolution of the 
disc, cause а momenta simultaneous contact at all the 
points; a current impulse then flows through the Morse 
apparatus, and is registered as a dot on the tape. Conse- 
quently, a continuous succession of series, dispatched b me 
transmitter when a dash is to be transferred, is register 
continuous row of dots. Series of any other form than ‘the 
one to which the collector is adjusted, cannot cause a simul- 
taneous contact of the devices 84, and therefore they will not 
be registered by the Morse apparatus. 

Fig. 8 shows the instruments used in the experiments. 


‘| The disperser and collector are here combined in one appa- 


ratus, A, one half serving for dispatching and the other for 
receiving messages. The apparatus is geared to a small 
motor, B, the speed of which is regulated by a brake regulator 


of the Siemens and Halske type, C. The disc carrying the 


steel springs is rotated at a speed of about one revolution per 


‘second, and the number of the springs is 400. D is the auto- 


matic device above indicated by 3—8 in Figs. 1 and 2, and is 
worked from the shaft of the motor. E is a relay, designed 


for rapid acting, the armature being very slight and the iron 


core laminated. It works well with 0:1 of a milliampere. 

For the experiments, I have only been able to mount one 
transmitting and one receiving station, but I have provided 
the disperser with three sets of contact devices 34, any one of 
which may be put in connection with the interrupter of the 
induction coil by means of a switch. The same key can be 
used to dispateh series of three different forms, and at the 
receiving station the collector is provided with three sets of 
contact devices, each of which is connected to a Morse appa- 
ratus; these are adjusted in such a way as to correspond with 
the three forms of series to be dispatched from the transmitting 
station. Fig. 4 shows the complete receiving station. 

The number of impulses in each series is only three, and 

S, S, and S, in Fig. 5 show diagrammatically the three 
forms used. Time is represented by the length of the hori- 
zontal line, and the impulses by heavy cross strokes. The 
distance between two of the fine cross strokes represents 0:05 
of a second. In Fig. 54 is shown how the series succeed each 
other when the key is pressed for a long time. By aid of 
these three series we could telegraph selectively to any of the 
three Morse machines at the receiving station. The messages 
arrived very distinct and precise, and appeared exclusively on 
the tape of the machine for which they were intended. I. to III. 
in Fig. 6 show three pieces of tape simultaneously unwound 
from the three Morse machines, when words were sent by the 
transmitter, in each of the three series S., S, and S, succes- 
sively. The tapes show that when one machine was working 
no signal was registered by either of the other two. 

As far as I know this is the greatest number of receivers 


that, up to the present, have been worked selectively by wire- 


less telegraphy, but it is evident, however, that they may be 


‘increased by varying the forms of the series. The different 


transmitters and receivers will work equally well if mounted 
at different stations, and it is quite immaterial whether the 
distance to be covered is great or short; in these respects the 
present system possesses a great advantage over those based 
on electric syntony. The working distance over which these 
experiments were carried out was about 100yds., the energy 
of the transmitter being small in proportion. Several 
dispatches can be simultaneously transmitted by this system 
without interference, but, unfortunately, I was unable to 
experiment in this direction owing to the lack of apparatus at 


my disposal. 

It might be thought that the speed of working must be very 
limited, a dot requiring а series of at least three ee ; 
but this objection is justified only to a certain extent, as 
dashes hardly require more impulses than by other кш 
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The dashes may without fear of confusion consist of only two 
dots, and two series are, therefore, sufficient, making six 
impulses a minimum for the transference of a dash. Although 
no arrangements for great speed were made in these experi- 
ments, 50 letters a minute were easily transmitted, and this 
speed could be considerably increased. - The system may also 
be, with little difficulty, adapted to the Hughes type-printing 
apparatus. The greatest advantage, however, lies in the fact 
that it is impossible for an outsider to overhear ” or "tap" 
а message. The lack of secrecy has always been one of the most 
serious disadvantages of wireless telegraphy and an argument 
‘against its commercial adoption, but I think that my system 
presents a solution of the difficulty. | 
I have discovered two ways of rendering messages unin- 
telligible to those unconcerned ; one is to make the intervals of 
‘time between the impulses in the series so long that the latter 
become somewhat longer than the intervals between each of the 
series, which are despatched in continuous succession when the 
‘key із pressed for а dash. This is the case with the series В, in 
Fig. 5. When telegraphing, the series will then overlap each other 
in a way which makes the message unintelligible if recorded in 
the usual manner. This is plain from tapes IV. and V. (Fig. 6), 
which were simultaneously unwound from two Morse machines, 
one being tuned and the other connected to the coherer in the 
ordinary way. The latter machine, of course, registers each 
impulse in the order of arrival, and the message appears as on 
tape V. Tape IV. is the identical message recorded by the 
tuned receiver, and it should be observed that the series in this 
case only consisted of three impulses. When а greater number 
is chosen the messages recorded by an ordinary receiver will 
be still more confused. The other way of keeping the messages 
secret is to use short series as B, and S, in Fig. 5, and to send 
out in the spaces between the individual dots and dashes of 
the message a series of а form not affecting the receiver tele- 
graphed to, but nevertheless resembling the series {о which 
the receiver is tuned ; this can be done by a very simple auto- 
matic device. In such a case an ordinary wireless telegraph 
receiver would give an unbroken row of dots, quite impossible 
to decipher, as the two forms of series could not be separated. 


A ROTARY SYNCHRONISER. 


In the article describing the experiments at the Hastings 
electricity works, published in last week's Electrician a '* rotary 
synchroniser” was mentioned and briefly described. This 
instrument, which is made by Messrs. Everett, Edgcumbe & 
Co., is in reality а small two-phase motor. MT 

It consists of a laminated core running in ball bearings and 
carrying а pointer. This core is wound with an ordinary two- 
phase winding connected to three slip rings. Outside the 
rotor is the laminated stator, which is likewise provided with 
а four-pole two-phase winding. In the case of both rotor and 
stator one circuit is connected across the full voltage with a 
lamp in series with it, while a choking coil is inserted in the 
other. Thus two rotary fields are produced, and the connec- 
tions are such that they rotate in the same direction ; 
obviously they will tend to rotate “in step.” When the 
voltage is above 200, transformers are required in order to 
reduce the pressure used in the stator and rotor. 

The stator is connected to the ’bus bars, a3 shown in Fig. 1, 
and the rotor is connected to the in-coming machine, as in 
Fig. 2. If both these are giving the same frequency the two 
fields will be rotating at the same speed, and, consequently, 
the rotor will stand still. If, on the other hand, the frequency 
. e., the speed of rotation of the stator field—is greater than 
that of the rotor, the latter will have to revolve in the same 
direction as the flux in order that the two fields may keep in 
step. Thus, for example, a clockwise rotation will show that 
the frequency of the in-coming machine (and, therefore, its 
speed) is too great, while a counter-clockwise rotation will 
show that it is too small. The speed of rotation, also, is an 
indication of the difference between the two frequencies, one 

ошро revolution representing, in fact, a differenoe of two 
cycles. | 


Another most important feature of-this synchroniser is the 
arrangement of two lamps (a red and a green), which are 
automatically exposed to view according to the direction of 
rotation of the spindle; the result is that the engine driver 
can see from a considerable distance whether bis machine is 
going too fast or too slow. The whole apparatus is surmounted 
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B. B.—Terminals to be connected to 'bus bars (or transformer). 
M.— Terminals to be connected to alternator (or transformer). 
L.—Lamp forming non-inductive resistance. 
C. C. —Chohking coils. S. W.—Stator winding. 
R. W.—HRotor winding. 8.В. —Slip rings and brushes, 


by an ordinary synchronising lamp, not for use by the man 
switching in, but as a guide to the engine driver. 

The switching in or out of the coloured lamps is accom- 
plished by means of a small lever which is carried friction-tight 
on the spindle and actuates a two arm shutter. 
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The instrument is usually wound for a voltage of 100; but 
this can, of course, be varied to suit requirements. It should 
be noted that two distinct transformers are necessary, one for 
the bus bars and one for the in-coming machine—that is to 
say, the ordinary transformer with two primaries and one 
secondary is not sufficient. Voltmeter transformers can, 
however, as а rule be used, ав the current taken is quite 
small (about 1 ampere). 
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ELECTRICAL HAULAGE ON CANALS.* 
BY E. W. MARCHANT, D. sc. 


The subject of this Paper is one which is naturally of interest to 
those living in the Midlands and the North of England, on account 
of the extensive network of canals throughout this part of the 
country. The application of electric traction to canals also is one 
that naturally attracts the electrical engineer, as the canal forms a 
definite highway along which traffic may pass, in most cases а single 
highway, so that the neceseary system of feeders is the simplest 
possible, even more simple than that required for a tramway system, 
where there is necessarily a t divereity of routes. 

It may be interesting, in the first p to very briefly survey the 
history of canals in this country. Canals were first constructed in 
the middle of the eighteenth century, and at the end of that century 
were at the height of their prosperity ; the rates d were 
high, but when it is remembe that the only other way of 
carrying goods was by a horse vehicle, at a rate, sometimes, of 8s. 
рег ton for 10 miles, ог 10d. per ton per mile, it is not surprising 

t the canal companies were somewhat exorbitant in their 
demands. On the advent of the railway in 1825, and consequent 
on its rapid development, the decline in the proeperity of the 
canal companies became very rapid. The chief reasons for this 
decline in favour were the high rates charged for tolls and locks 
and the slowness of transit. The large capital that had been 
expended in the construction of canals became practically valueless 
on account of the decreased volume of traffic. The canal com- 
panies tried later on the only means then at their disposal— 
steam—to increase the speed at which their boats could run, but 
without success, Undoubtedly the effectiveness and usefulness of 
а canal depends on the rate at which merchandise can be trans- 
mitted along it, and this usefulness or, if I may be permitted to 
coin an expression, the “ coefficient of usefulness,” of the canal is 
not proportional to the speed, but to a quantity representing the speed 
raised to some higher power, say, the square. If you double the speed 
of transmission you must more than double the ess of the 
canal, because you would probably more than double the traffic that 
can be sent along it. At the same time, if the actual speed of the 
barges be unduly increased, the wave action on the banks will become 
а serious matter, and the loes due to their gradual attrition will more 
than ges Re for the increased income due to the more rapid 
transit. The practical limit of speed seems in most cases to be from 
3 to 4 miles an hour. 

The time for transit also depends on the length of time during 
which haulage can be carried on in one day. In the winter this 
period is comparatively short unless some artificial illumination 
either of the canal banks or on the boats is retorted to, and any cheap 
method of illuminating the line of route would, of course, greatly 
expedite traffic, by enabling the barges to continue their journey 
through the night. The advantages of electricity for effecting this 
are obvious, and I mention it now, as it has been suggested that a 
number of arc lamps might be used on the Charleroi Canal, of which 
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| Table I. 

Experimente on Canal d'Aire et de la Deule. 

Denefle bicycle (old model). 

Weight of tractor, 4, 950lb.; 4,050lb. on driving axle. 
Haulage on a barge of 295 tons. 


Bpeed in | Tractive effort Watta Equivalent 
miles on tow rope | expended on | tractive effort. | T. / T, 
per hour. Ty tractor. др 
1:62 680 6,150 | 140 | 0414 
176 608 6,550 1,490 0405 
Tractor alone, 
2:54 | е 5,000 | 417нр. | 
New model. Weight, 5,5001. ; 4,2801, on driving axle. 
164 465 4,600 1,040 0:44 
2-05 | 650 | 6,720 | 1,550 | 0:42 
Experiments on the Charleroi Canal (small section) Gérard system. 
Weight of tractor, 5, 400lbs.; 5,60016в. on driving axle. 
Haulage on a barge of 70 tons. 

Speed Tractive Watts Equivalent ЕВ. | Coeff- 
in miles , effort on tow | expended on tractive ciency | cient of 
per hour.] rope in lbs. tractor. eftort. T. / T.] track. 

2˙5 525 Б,400 1230 | 0:427 | 0075 

2:54 555 5,200 1,160 | 0:467 | 005 

2°54 532 4,850 1,080 0:48 0:035 
Tractor alone. 

275 | vus | 4,100 | 950 | 55n.».| 05 


* Paper read before the Manchester 


Section of the Institution of 
Electrical Engineers, December 16, 1902. 


I shall speak later, in order to enable the traffic to continue during 
the night. 

Leaving the general question, I will now consider some of the 
mechanical means of conveyance that have been tried. The problem 
of determining which of these methods is the most desirable is a 
purely mechanical one, and is independent to a large extent of the 
motive power employed. 


HAULAGE BY TRACTORS RUNNING ON THE TOWPATH. 

This system was first applied, I believe, in France, by M. Gailliot. 
He devised a locomotive which he called * Le Cheval Electrique," 
designed to run on the ordinary towpath, and fed with current by 
an overhead conductor through a trolley. In his case the tractor 
weighs about 2 tons, and carries a motor of 8-10 BH P., drawing 
a barge of 300 tons weight at a speed of 1-7 miles per hour. The 
tractive effort exerted and the efficiency of the system is shown in 
Table I. It will be seen that the efficiency is fairly -high, over 
40 per cent, this being due to the fact that the towing paths on 


Тнк GERARD TRACTOR ON THE CHARLEROI CANAI. 


the French canals are very smooth and well kept, and that, therefore, 
the power exerted to drive the tractors along is not too great. 
This system is worked by ordinary 500-volt direct current, and is 
ap lied over several miles of canal. 

he system, however, which I wish particularly to describe is one 
devised by M. Gérard, the President of the Belgian Institution of 
Electrical Engineers, and applied by him to the canal between 
Charleroi and Brussels. The system is of interest because it is one 
in which three-phase currents are used throughout. The actual 
length equipped is nearly 30 miles. Two generating stations are 
employed, one at Oisquercq, 15 miles from Brussels,and the other at 
Roux, 44 miles from Charleroi. The current used is шү 
and is generated at а pressure of 6,000 volts between the lines. 
This is transmitted by an overhead triple line, supported on 
Special insulators carried on ров of Russian pine, along the 
benks of the canal to а number of transformer stations placed 
3 miles apart. The insulators are of ae bell shape, 7àin. high 
and 4jin. diameter. They are made by Mechlesgrün of Karlsbad, 
and are tested to 20,000 volts before use. To prevent the high- 
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tension wires falling a triple guard wire is used, placed below the 
high-tension mains and joined about every 10ft. by span-wires 
in. diameter. When the high-tension wires have to pass under а 
ridge they are completely encircled by a number of guard wires 
spaced about 10in. apart. The secondary wires from the transformer 
stations have а P.D. of 600 volts between them, and are of 0:2in. 
diameter. They are arranged so as to lie all in one plane, this plane 
being slightly o due to the vertical. The three lines are, of course, 
al on one side of the pole. This arrangement is shown in the 
figure. The lowest wire is at a minimum height of 16ft. from the 
ground except under bridges At road croesings the height is a 
minimum of 22ft. | 
Transformer stations consist of а shed divided into two parts by 
а partition, each having its own ial door. On one side of the 
partition is an oil enclosed transformer, the case of which is con- 
nected to an earth plate, The high-tension leads are led in through 
the roof. 'The current takes two paths, one through three fuses to 
the transformer and one through three other fuses to the remaining 
sections of the line. The fuses are of the usual Brown, Boveri type, 
the fuse wire being enclosed in a porcelain tube, with brass caps 


fitting into spring sockete. The fuses can also be used as switches 
if desired e secondary circuit has two distinct sets of fuses, 


one to the up and the other to the down line, either of which 
can be broken at will. This renders repairs very simple on 
account of the ease with which any section of the line can be 
isolated. The second half of the cabin contains a telephone, together 
with rubber glovesand spare fuses. The transformers are of the core 
type with solid ends. Their power is 19kw. each, with a ratio 
of transformation 1:10. The guaranteed efficiency at full load is 
94:8 per cent. and was found to be 95 7 per cent. cos ф= 1. 


Tractors.—These run on a track by the side of the canal. The towpath 
proper, which is paved, is made about 2ft. біп. wide, with a strip of 
macadamised road, which increases the total width to 7ft. or 8ft. 
The tractor is made up of two distincs , the truck with its plat- 
form and the motor carriage. The steering is effected by the turnin 
of the forward axle, as in the ordinary motor car, the forward end o 
the platform being supported on a roller bearing, so as to avoid 
unnecessary friction between it and the turning part. The motor 
carriage is slung on the bogie by a spring suspension, the general 
arrangement of the parts being clearly shown 1n the . The 
wheels are of hard steel, the drivers being 18in. diameter and 6}in. 
wide, and the steerers 15in. diameter, and 23in. wide. The distance 
between the axles is 3ft. Gin. 

The steering is effected by a spur wheel gearing into a screw as 
shown in the slide. The motor gears by means of a pinion with an 
intermediary wheel revolving at 116 reve. per min. (the motor 
running at 580 revs. per min.), and the intermediate shaft transmits 
the motion шша a chain to the driving wheels. Between the 
steering gear and the motor is the seat for the driver, on his left hand 
being the ting resistance for the motor. A second seat is 
pem front of the steering gear so that he can go backwards if 

e eg. 

In the ordinary way the motor works through the intermediary 
gear wheels and chain and drives the tractor. If the barge, how- 
ever, gets into а narrow e where more power is ired, 
blocks are placed under the wheels, the gearing disen from 
the driving wheel and put in connection through а reducing gear 
to a conical winch on which the tow rope is coiled. In this way 
an effort equal to five times the normal can be exerted on the boat. 
Ав the speed increases the radius of the drum increases and thus 
produces an acceleration ; when all is clear the tow rope is fixed 
again, aud the tractor proceeds on its way. The winch is placed at 
the back of the car, but for pulling backwards a series of conveniently 
arranged rollers is employed to lead the tow rope to the front of the 
car. The motors are of 5 H.P., and receive the current through sli 
rings connected|to the rotor, the fixed part, or stator, being connec 
to a star wound resistance which can be varied at will. The motor 
is completely encased so as to prevent rain getting at the interior, 
the ventilating holes being protected by gutters. The motor is tested 
to 1,500 RM в. volts alternating. The resistance is enclosed in a 
cylindrical case with an outer perforated cover to admit of the free 
circulation of air, and it is entirely cut out when the motor is run- 
ning at full speed. It is designed so that the motor can run at a 
reduced speed when desired ; the normal speed is 3 miles an hour, 
but it can be reduced to 1} miles per hour. A reverser is placed at 
the right hand of the driver, which has to be frequently used when 
two meet each other. The tractors having a wheel base of 
3ft. 6in. and a width of 4ft, they cannot turn easily on a track 
seldom more than 8ft. wide, so that when two tractors and barges 
meet, the usual plan is for the barges to change tractors. This can 
be quickly done with no great delaying of the boats. 

wo models of tractor are used, the first model weighs two tons, 
by La Sambre, the second, by Marcinelle et Couillet, slightly less. 
The heavy model has been found most satisfactory. The conveying 
of the current to the motors is a point of some difficulty ; the current 
is collected by trolleys of the design indicated in the figure. They 
are made with an aluminium frame and bronze wheels; a lead 


counterweight keeps the centre of gravity of the trolley low and pre- 
vents it from falling off; the total weight is about 1jlb., to which 
must be added the weight of the cable. There is no rigid connection 
between the three trolleys. . A great drawback to the successful work- 
ing of the system haa been the bad statefof the towing paths, which 
is, I think, sufficiently evident from the photographs, and the state 
of the wheels of the tractors after one, two and three years! service. 

It is the excessive cost of repairs on these tractors and the necessary 
great waste of power in driving them that has led M. Gérard to 
adopt the system described below, in which the same tractors are 
fitted with wheels running on rails. | 

Haulage by tractors running on rails may be at once subdivided 
into :— | 

1. Haulage by tractors running on rails placed on the ordinary 
track, such as, for instance, are used in a street tramway, and 

2. Those placed overhead on supporta. 


(To be concluded.) 


ON ELECTRONS.* 
BY SIR OLIVER LODGE, F. R. S. 
(Continued from page $88.) 
APPENDICES TO PART II. 


APPENDIX C.—On ELECTRICITY AND GRAVITATION. 

Referring back to an article of mine in the Philosophical Magazine for 
November, 1882, page 558, we find the fundamental and nec relation 
between constants stated thus, where M shall stand for magnetic pole and 
еу for Cavendish’s gravitation constant О | 

er / KMA = ут? = FP, 
F being force and / being length. | 

If it is now going to turn out that a mass is composed of electric charges, 
it might seem as if e and m were quantities of the same nature, and were 
only numerically connected, whence it would follow that К and у were 
of similar kind ; in other words, Faraday's dielectric constant would 
become closely related to Cavendisb's gravitation constant, and weight as 
well as mass would be traced to electricity. But such a deduction is 
unwarranted ; there is nothing to prevent essentially different properties 
of the ether being involved in the two kinds of force—gravitative and 
electric. | ud к 

As to the nature of the gravitation constant itself we have 

FD D _ gg. of velocity energy / mass 
Y "mi må m/L lineardensity mass / length 

It is clear that if gravitation is in any sense of electric origin, it must be 
& second order disturbance superposed upon the main electric effect, and 
be independent of sign. It would, in fact, depend upon e*t. For the 
gravitative force between two electrons at distance * would be 


2 2 
i- v 20K > 


5а 
The electric force between the same two electrons at the same distance 
is 
_ æ 
F4 — K ri 


Therefore the ratio of the gravitative to the electric force at any distance 
is constant and equal to 


Fi age a бизд Фу р 


Е. sa? 9а2:2 € 


where Fo is the electric force between electrons in contact, and v is the 
velocity of light. | 
Numerically this ratio of the two forces is 


Fi my 1 ] MV int 

poe (7) 9x 10” x 1:5 x "e Ms 
so the electric force exceeds the gravitative as much аз the globe of the 
earth exceeds in bulk an ultra-microscopic object. 

When there is an agglomeration of electrons of opposite sign their elec- 
tric influence at a distance disappears, but their gravitative influences are 
simply added. So with 10?! mized electrons in each of two bodies at any 
distance apart, the gravitative force between them will equal the electric 
force between two single electrons at the same distance. 

In my 1885 report to the British Association on electrolysis, page 745 
of the Aberdeen. volume, the following statement is made :—'' If the oppo- 
site electricities were extracted from a milligramme of water and given to 
two spheres 1 mile apart, those two spheres would attract each other with 
& force equal to the weight of 12 tons." 


APPENDIX D.—DIMENSIONS OF e/m Ratio. 

The reciprocal of the electrochemical equivalent of a substance сіт may 
be expressed as regards dimensions in several ways, one of which exhibits 
it as a certain large numerical multiple of (K), the geometric mean 
between Faraday's dielectric constant and Cavendish's gravitation constant. 
For hydrogen, this numerical multiple is of the order 10° ; for silver, 10!*. 

* Paper read before the Institution of Electrical Engineers, November 
27th. 
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Another way is obtained by writing 


ё КЕЗ", 
К 


н (em 
e l 77 


and во /m can be expressed in №! (centimetres), 
u grammes 


The artificiality of these dimensions is due to the fact that e and m have 
been conventionally measured in different ways; m is measured by ratio of 
applied external force to acceleration, while ¢ is measured by repulsive force 

self-exerted on a similar charge at given distance. 

11 we express и as a density (see “ Modern Views of Electricity, Appen- 
dix P), the electrochemical equivalent comes out as expressible in grammes 
per square centimetre, that is to say, a surface density. 

It is noteworthy that while „/(Кд) is of the same dimensions as 1%, 
a/ (Ky) corresponds to 1/e, where є is an electrochemical equivalent. 


` whence it follows that 


S ————————— 2 


ELEOTRICAL JOINT STOCK COMPANIES OF 1902. 


The following are the more important limited liability 
companies connected with the electrical and allied industries 
registered during the past year, with their capital :— 


Acoustio Pate 8 £10,000 
Albion Battery COO PEEK O—EA—EZ——4A—2ã2—2et7—8i—L ͤ é ꝗ . 4 . 4 25,000 
Anglo- Belgian Construction Syndicate ................................. 50,000 
Art Fittinge . . . . :. g—U [ . 10,000 
Atmospheric Electrical Purification Co :. . 16,000 
Autocar Construction Coq “ PU UAH h t 2 000 
Baker (Joseph) & SoO06ẽ6ẽ˖ . „ 000 
Bald wins Lime... e EX o SAPE ch tacssewese 850,000 
Barnsley and District Electric Traction Co. ...................›...... 50,000 
Bath Electric Tramways ....................5... P . . 250,000 
Beyer, Peacock & Co . . . . . . . e ( . . . 500,000 
Birkenhead and Chester Tramways Coo. 5,000 
Bohm Syndicate. . CC ТУРТ 35,000 
Bolton (Thomas) & Sons ...................... енене е 500,000 
Bray, Markham and Reiss FF 5,000 
Brazilian Mica Syndicat . . 4,000 
Bridgwater and District Electric Supply and Traction Co 15,000 
British and Colonial Insulating Co. ..... FCC 5.000 
British Corporation D ·V?:˙n . . 175,720 
British Engineers Alliancdt eU . 150,000 
British Prism Globe Electrical Coo 20,000 
British Prometheus Cbbbꝛ /7ꝓ᷑ . е 4,000 
British Railway Traffic and Electric Со. .............................. 100,000 
British Submarine Boat Co. ..................... «6.6 20,000 
Burmah Electric Tramways and Lighting Co e 200,000 
Burma Tramways Construction Co. ................... UR 50,000 
Burnand Transformer Cobb eene 6,000 
Burn's Patent Tramcar Life-guard Syndicate 2,000 
Ching, Comyn & Co. (Ltd.)) ß ͤ eV . 80,000 
Christian and Phip[pd; Pi . . — 5,000 
City and Surrey Electric Railway Со. op. е Dd 150,000 
Colombo Electric Tramways and Lighting Co......................... 150,000 
Cooper Patent Anchor Rail Joint Со............... зе нн». 6,007 
Continuous-Rail Joint Co. of Great Britain ........................... 10,000 
Cornwall Electric Power Өупаїсаїе................................... T 5,006 
County Electric Traction Co p p HH 8,000 
Gender R ð y eR DEVE dri aV аза 50, 000 
Day's Adjusting and Locking Points Со. .............................. 5,000 
Dewhurst's Engineering Cod Ut . . . 10,000 
Dunlop Marine Couree Signal Syndicate ............................ 5,000 
Ibl ii AMOUR Men EET 6,000 
Earle's Shipbuilding and Engineering Co.... .......................... 150,000 
East Anglian Eugineering CovvᷣvᷣᷣᷣᷣPP Piti а. 10,000 
East India Tramways Со.................................................... 80,000 
Edmondson and Purdom ...................... esee cete 6,000 
Electrical Automatic Loom Syndicate .......................... ...... 60,200 
Electrical Instruments Syndicate 2,000 
Electrical Mining G. renes s xs REN HR UV E EUNT Fe 5,000 
Electric Landaulet Co. ........... 2 50,000 
Electric Light, Power and Hiring oOo HH HꝓꝙHUkꝑ(k 15,000 
Electric Railway Signalling SyndicatUUhhnhuuu 4 10,000 
Electric Traction Co. of Hong Kounnhnvxgxz i . . 525,000 
Electromoblle Со osos cen оао иу денй 8 ‚000 
Electro Voelker Syndicate _............................................... ,000 
Empire Electric Light and Power Cb ,000 
Erimus Automatic Safety Guard Co. oꝛꝛ . . 2,000 
European Electric Railways and Public Construction Co. ......... 21,000 
Exceleior Fire 10,000 
Farman Automobi'e Coo 7 e est eraro sires 60,000 
Farrall Incandescent Electric ГЕШ Prate FF 10,000 
Fife: Electric ener, аа рвана ае КОС 50,000 
ГОЧеНЕ PH ĩͤ 8 100,000 
Foote and Мї1пө.......................................— "EE 15,000 
Fox, Lane & Со.......................... nhe ess ae tinto ae bene i 


General International Wireless Telegraph and кр Co. ... 150,000 
Gloucestershire Electric Power Syndicate .............................. 7,530 
Glover (F. A) & Со; оиа ао е Cip vi es e S bx xeu aba ug 10,000 
Greville Electric Invention ã . 2 . 25,000 
Hindhead and District Electric Light Oo. .............................. 15,000 
An Wo, PPM 25,000 
Inland. aten, енен ndvra 15,025 
Joop Со. 8 210,000 
ꝙ%%% sirsa ece ie а оов qu risu е 5,000 
Kalgoorlie Electric Tramways ........................................... 250,000 
Kent Electric Power Syndicate .......................................... 10,030 
Leicestershire and Warwickshire Electric Power Syndicate ...... 20,000 
Lilmalcolm Electric Lighting Co. _...................................... 10,000 
Llangollen and District Electric Light and Power Co. 6,000 
Londonderry-Moville Electric Railway Syndicate 10,000 
London Electromobile Syndicate ....................................... 6,000 
Lones, Vernon and Holde n 90,000 
Market Drayton Electric Light and Power Co 15,000 
Marvin-Sandycroft Electric Drill Syndicate 7,000 
Metropolitan Amalgamated Railway Carriage and Wagon Co. ... 1,500,000 
Metropolitan Electric Tubes Syndicate . 15,000 
iir PR 20,000 
Minehead Electric Supply Cool ẽqœ 2, 000 
Moseley (David) & Sons UUUU i . . 500,000 
Motor Manufacturing Co. ................ h . 80,000 
New British Arc Lamp Co dpmU I . ꝗ 10,000 
New Century (Foreign) Arc Light Со. ................................. 10,000 
New Gutta. Percha Со. 0 8 868085 200,000 
Northampton Street Tramways Со. ............... q 45,000 
North British Electrical Coo toon 10,000 
North-West London Electric Supply Co. ...................:........ 75,000 
Nottinghamshire and Derbyshire Tramways Development Co. . 50,000 
N. S. Electric Storage ooo 2 21,100 
Oppermann (Carl) Electric Carriage Co......... ........ — КИ 50,000 
P. and R. Storage Battery Coo U ff . ẽ 6,000 
Peel (С. E and Н. М.)...................................................... 20,000 
Peking and North China Electrical Corporation . 100,000 
Peterborough Electric Traction Co . . 60,000 
Private Telephone CoꝛPP. . . . 4 .. 10,000 
Proctor (James): «оозе аео анаа a ака ауана 10,000 
Provincial Electric Construction COoꝛůũ l 2 ẽ . wee 3,000 
Reno Electric Stairways and Conveyors q 80,000 
River Plate Electricity CoodP ( E 250,000 
Romapac Tramway Construction Co, .................................... 10,000 
Rosario Electric Co 120,000 
Russell (George) & Coo d ã . 40,000 
Salsbury & Bon .......... E EEIE I нк 8 22,500 
Sanitas Electrical Coo eene neon ennt 4,000 
Shanghai Electric Power and Traction Syndicate. . 6,000 
Sheppey Water and Ligliting Co ··i᷑E t 12,000 
Siemens’ Electric Appliances  ................. eene 25,000 
Spend ðxͤ. ĩè v NAE ETUR 5,000 
Slough and Datchet Electric Supply Со. oo U U 50,000 
Smithson (С В) . ERES RAE TA оны 25,000 
South American Light and Power Со.................................... 100,000 
South-Eastern Metropolitan Tramways Coo. 82,000 
Southern Counties Mono-rail Зупдісаќёе................................. 50,025 
South West Wirelees Telegraph Ship Coo . 25,000 
Standard Construction Corpora till! 150,000 
Stewart (D.) & Co. (1902)....................... c nen e 64 6 . 80,000 
Stothert snd ,, ð k Roos ERIS ары 145,750 
Thackrath (J.) & . ora PA ae еөз € 6,000 
Thermal Ster евина аана Fo a daa DERE T eus qe Ses 12,000 
Thunderbolt Patent Governor Co ne 55,000 
Trafford Power and Light Supply (1902) .......................... one 150,000 
United W E P IEEE 100,000 
Universal übe ...... ð » ˙ 50,000 
Vandam, Marsh & Co. ........................................ ee 20,000 
Western Electric Railways Development Co 120,000 
Whitchurch and Pangbourne Electric Supply Co. .................. 10,000 
Wirelees Control Syndicate ...................................0. 2 . ã . 20,000 
Worcester Electric Traction Coo 120,000 


PUBLIC COMPANIES WOUND UP, DISSOLVED, &o., 
IN 1903. 


The following are the principal electrical and engineering 
limited liability and statutory companies which have been 
wound up (either voluntarily or compulsorily) or dissolved 
during the past year. An asterisk denotes that the company 
was wound up by order of the Court, and t that the 


company has been struck off the register of joint-stock 


companies :— 


+A.B.C. Electric Arc Lamp aud In- 
candescent Mantle Co. Bournemouth, Poole and District 
tAdams Electric Generator Co. Light Railways (Electric) Co. 
Association for the Protection of | Bright (Charles) & Co. 
Telephone Subscribers. tBritish Carbide Mfg. Co. 
tAurora Electric Lighting and Dis-! British Electrical Mfg. Co. 
tribution Co, British Electric Meter Co. 


Automobile Mfg. Co. 
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+British Electric Railways. 

British Electric Street Tramways. 

British Electric Traction Pioneer. 

British Electromobile Co. 

Buenos Ayres Elec. Tramways Co. 

Calvert's Motor Co. 

tCamborne, Redruth and District 
Light Railways Co. 

Coley Electric Works. 

‘+Cotaworth Arc Lamp and Electric 
Lighting Syndicate. 

Coventry Lighting and Engineer- 
ing Co. 

Crowther & Co.’s Elec. Industries. 

Davy Electrical Construction Co. 

tDay and Night Advertising Co. 
tDixon Patent Fog-Signal Co. 
Doe Portable Electric Lighting and 
Power Syndicate. 
 TEast Grinstead Elec. Lighting Co. 
tElectrical Advertising Syndicate. 

Electrical Copper Co. 

Electrica] Power Distribution Co. 
(acquired by Brit. Elec. Trac. Co.) 

tElectrical Purification Association. 

* Electrical Regulating and Lighting 
Syndicate. 

tElectric Cycle Syndicate. 

Pada Fog Signa! Syndicate. 
ectric p Regenerating Co. 

Electric Lamp Supply Co. 

Electric Lighting Boards (British 
Mfg. Co.). 

Electric Railway Omnibus Co. 
Electric Railways Co. 

Electrictee. 

TElectrograph Syndicate. 

TEngineering & Electric Works Co. 

1Fincbley District Elec. Traction Co. 

French Improved Electric Glow 
Lamp Syndicate. 

Gen. Tramways Construction Synd. 

TGreat Oceanic Telegraph Co. 

tH. and H. Accumulator Syndicate. 

tHermite International Electrical 
Sanitation Co. 

Hiram Maxim Lamp Co. (not con- 
nected with Sir Hiram Maxim 
Electrical and Engineering Со.). 

Imperial Electric Supplies. 

tInternational Telephone Mfg. Co. 
tKilduchevaky Mega-Telephone Вур. 

Leecoll Electric Battery. 

tMagnet Syndicate. 
Mangano Electric Process. 
tMarine Propulsion and Electrical 
Generation Syndicate. 
tMedical Battery Co. 

Metropolitan District Electric Trac- 
tion Co. (for reconstruction). 
{Middlesex and Hertford Electric 

Lighting and Power Co. 


“Millington, Everit 
ington, Everitt & Co. 
Moon, Loughlin & Co. 
tNational Light Railways Construc- 
tion Syndicate. 
New  Electro-chemical Manufac- 
turers’ Association. 
Newhaven and Seaford Electric 
Lighting Co. 
*New Imperial Electric Lamp Co. 
North-Eastern Telephone Co. 
Pile Block Battery Co. 
Pioneer Electric Light and Power 
Co. of China. 
Porcelain Electrical Fittings Co. 
1Portable Electric Lamp Co. 
+Кай and Tram Share Syndicate. 
tRailway Locomotive Fog Signalling 
Syndicate. 
Reno Electric Stairways and Con- 
vey ors (for re-construction). 
River Plate Electric Lightand Trac- 
tion Co. (for reconstruction). 
+Rubber and Insulite Syndicate. 
tScilly Islands Telegraph Co. 
tSelf-ChargingElectricalTractionCo. 
Sensitised Paper Mfg. Co. 
Simplex Electric Tramway Conduit 
Synd. 
Southern Electrical Installation and 
Wiring Co. 
South Shields Electrical Engineer- 
ing Co. 
Standard Electro-Galvanising Co. 
Sussmann Elec. Miners’ Lamp Co. 
Synchronome Syndicate. 
Telegraph Mfg. Co. (for amalgama- 
tion with B. I. W. Co.). 
Telepantograph Syndicate. 
tTelephone and Switchboard Synd. 
[Telephone and Switchboard Syn- 
dicate (Continental). 
Telephonic Bell-Push Syndicate. 
Thanet Construction Co. 
Trafford Power and Light Supply 
(for reconstruction), 
tTurrell Motor Mfg. Co. 
tTyneside Electric Power Co. 
United Kingdom Elec. Telegraph Co. 
10.8. and adian Rhea Rubber 
and Insulite Syndicate. 
Volt Electrical Co. 
West of England Electric Installa- 
tion Co. 
Westralian Electric Lighting and 
Supply Co. 
Woodward Electrical Storage Bat- 
tery Co. 
Worcester Tramways (reconstruc- 
tion). 
tWorld Gas and Electric Syndicate. 
TWeymersch Electric Battery Synd. 


FATAL AOOIDENT AT THE FULHAM BATHS. 


On Saturday last, Mr. C. Luxmore Drew opened an inquest at the 
Fulham Coroner's Court, Fulham Cemetery, with regard to the deaths of 
W. A. Line, aged 38, and William Brown, aged 23, at tbe public baths 
of the Metropolitan Borough of Fulham, on Tuesday, Dec. 23. After 
evidence of identification had been taken, E. A. CHIVERS, one of the bath 
attendants, was examined. He stated that the baths were in cubicle 
form, with enamelled slate partitions, and were lighted by electricity, the 
wires for which were enclosed in tubes which ran along the side of the 
partitions. The partition between the baths and the corridor was about 
oft. бш. high, and he had known men get up on to the edge of the bath and 
look over the partition when they wanted more water. The partition was 
surmounted by a galvanised iron bar or capping, which did not con- 

‘tain the electric light wires. The deceased Line was admitted to his 
bath at about 7 p.m. on Tuesday, December 23, and about a quarter of an 
hour later witness heard him scream. Не opened the door of the bath and 
found Line hanging by both hands to the partition facing the passage. 
Deceased was standing on the floor of the bath. The bath was of glazed 

. earthenware, and, of course, contained water. The deceased called to him 
to pull him down, and witness also heard him say “electricity,” upon which 
he ran off and pulled out the fuses so as to cut off the electric current. 
Returning, he found deceased in his bath in an unconscious condi- 
tion. А doctor was sent for, and in the meantime ineffective efforts 
were made to restore the deceased. The scream caused other bathers 
to stand up and look over the pertition to see what had happened, 

‚апа some of them afterwards told witness that they had felt а shock 
when they placed their hands on the top of the pertition. Line was in 

: cubicle No. 8. Later on witness inspected the other baths, and found the 

deceased Brown lying on the floor of No.4. In reply to questions by 


Mr. Moyzes, who represented the relatives of the deceased, witness said 
about an hour elapeed between his finding Line and the discovery of Brown. 
The officials had no notion tbat there was any danger from electricity in 
placing the hands on the top of the partition. 

L. JONES, another bath attendant, gave similar evidence. On hearing 
the scream he turned off the water from No. 8 bath. Subsequently, when 
the current was switched off, Line lost his hold of the partition, and witness 
helped to pum down. Witness also stated that he had cleaned along 
е ч in question when the current was on, and had never received 
a shock. - 

A. A. BAKER, superintendent of the baths, was the next witness. On 
being called at 10 minutes past 7 o'clock on the evening in question he 
went to No. 8 bath, and saw Line reclining in an empty bath, assisted by 
one of the attendants. He had him lifted out, and directed the method 
recommended for restoring consciousness. Someone said that deceased 
had had & shock, and witness therefore put his hand on the iron capping 
on the top of the partition, and also felt a shock. He had never had com- 
plaints about shocks before. In reply to Mr. Prescott, the town clerk to 
the Fulham Borough Council, he said the iron capping was used to keep 
the framework holding the slate in position. 'The fuses were all sound, 
and remained so after the accident. He made two or three inspections 
every day to see everything was in order. In reply to Mr. Moyses he said 
he had no special knowledge of electricity. Current was led into each 
cubicle to light it, but the tube containing the electric wires had no 
connection with the top of the ition. 

Mr. LEON DE BRETAGNE, a manufacturer, stated that he was bathing 
in one of the other cubicles when he heard Line's screams. He jumped up 
on to the wooden rim of the bath in order to look over the partition to aee 
what was the matter, and putting one hand on the top of the partition he 
received a shock which knocked him down into the bathagain. After recovery 
he assisted in the efforts to restore the deceased, Line, to consciousness. 

JOHN GREENWAY, coach trimmer, stated that he stood on the wood- 
work in order to look over the partition to see what was the matter. He 
caught hold of the metal top with both hands, and also received a shock 
which knocked him back. 

Dr. M. J. WILLIAMS stated that he was first called to Line, but on his 
arrival he found life extinct. He ordered artificial respiration, but it was 
of no avail. There was no mark on the body except slight bruises, which 
might have been caused through his fall. Later he was called to Brown, 
who wasalready dead, rigor mortis having setin. He thought that both men 
must have died at about the same time. He had made postmortem examina- 
tions of both bodies, and found the blood very dark and fluid, which was an 
indication of death by electricity. The supply of electricity to the baths 
was at 200 volts. He had read of a recent case in which 96 volta had 
caused death. He concluded there must have been leakage from the electric 
main to the iron top of the partition. Owing to the wetness of the hands 
and feet of the men, а very good contact could have been eetablised 
between the bar and earth through the water and the metal pipes leading 
to the bath. 

During Dr. Williams' evidence а telegram was handed to the Coroner, 
and Dr. Williams' examination having concluded, the CORONER stated 
that, as the case came under the Factory Act, hé had been requested by the 
Home Office Inspector to postpone the inquest, in order that the Home Office 
Inspector might hear the expert evidence. As there had been two deaths, 
he was bound to defer to the wishes of the inspector and poetpone the 
inquiry. The Coroner added that he hoped expert witnesses would be 

ed, on the resumption of the inquest, both by the Fulham Borough 
Council and the contractors who wired the baths. The inquest was 
then adjourned until Saturday, Jan. 5, at 5 p.m. 


Use of Incandescent Lamp as a Pyrometer.—A note on this 
application of the incandescent lamp was published in a recent 
issue of the Western Electrician of Chieago. The principle on 
which this idea is based is simply to regulate the flow of 
current through the lamp filament so as to bring it to the 
same point of incandescence, judged by colour, as the firebrick 
lining of the furnace or flue, and determine by means of a 
table the temperature corresponding to the flow of current. 
A filament through which no current is flowing appears as a 
black line when held against a background of incandescent 
firebriok in a furnace or stack; but as current is turned on 
and its strength increased, the filament becomes brighter and 
brighter until at the point where the filament has the same 
colour as the heated firebrick it is invisible. Above this, the 
current being still further increased, the filament again 
becomes visible. The observations are taken by means of a 
telescope mounted on a tripod several feet away from the 
furnace, and pointed at an aperture in the furnace. Inside 
the telescope is a very small carbon filament electric lamp, 
supplied with current by two dry-battery cells through a 
resistance coil, The value of the current is read on а suitable 
ammeter, and a comparison with a table gives the согте- 
sponding furnace temperature reading. Experiments made 
with this apparatus, in which the readings have been com- 
pared with those of the highest type of existing pyrometers, 
show the new apparatus to be extremely accurate. Its great 
merit is its simplicity, but the fact that 3,600°F. is the highest 
temperature for which it can be used is certainly a disadvantage. 
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In our review of each year’s electrical progress it has been 
our custom to commence with a brief note on what has been 
done during the year in the oldest branch of electrical engi- 
neering—telegraphy. The record of progress during 1902 is 
not so brief as usual, as a number of telegraphic “ events 
have occurred. The laying of several important new cables has 
been completed, and chief among these are the All-British”’ 
Pacific Cable, whose total length is 7,838 nauts, including one 
section of 8,458 nauts, and the new cable from the Cape of 
Good Hope to Australia. The telegraphy that is popularly 
called wireless has also been improved. In December, 
1901, Mr. Mascon: announced that he had transmitted the 
signal 858” from the giant transmitting station at Poldhu 
(Cornwall) to a receiving station in Canada, and almost 
exactly a year after this came the announcement that actual 
messages had been successfully transmitted from Nova Scotia 
to Poldhu. Mr. Marconi’s efforts, or at any rate his useful 
results, have apparently been confined chiefly to over- 
coming long distances. He has expérimented with two 
new coherers, one devised by Signor CasrELLr, and another 
a development of Prof. RurHERFORD's magnetic detector 
for Hertzian waves, but these do not appear to be great 
advances, from the point of view of actual results, upon the 
Branly filings coherer as perfected by Mr. Marcon: himself. 
An effective system of tuning has not yet been devised. 
Both the Marconi and the Slaby systems were claimed to be 
effective, but when put to the test with powerful waves it was 
found that the former, at all events, fell far short of Mr. 
MazocoNr's anticipations, for messages transmitted from Poldhu 
were received at other stations whose fundamental note was 
very different. Herr Ахрввз Воил, has worked out a device 
on the selector system (described in to-day’s Electrician), 
which may eventually prove useful in certain applications 
of wireless telegraphy on a small scale, and there have 
been other small developments both on the Continent and in 
America. For a new industry, however, wireless telegraphy 
is progressing slowly, especially considering the scientific 
knowledge and ability that it should have at its command. 
Possibly the reason is to be sought in the Patent Office, and a 
big patent lawsuit might ‘clear the air." In the submarine 
telegraph world the most important new invention has been 
Mr. S. G. Brown’s automatic relay translator for submarine 
cables, and a Paper describing this received a premium at the 
Institution of Electrical Engineers. 

In telephony, also, much has happened. The service which 
the Post Office has been completing in London has been pat 
into operation, and is working to some extent in competition 
and to some extent hand-in-hand with the metropolitan system 
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of the National Telephone Co. The exchanges opened by the 
Poat Office are all on the central battery system, and this 
system, which had already been tried by the National Tele- 
phone Co. in some instances, has been extended by them to 
several other exchanges. The only new municipal exchange 
opened has been at Portsmouth, and this is hardly yet com- 
pleted. The telephone undertaking of the Tunbridge Wells 
Corporation having been financially unsuccessful has been 
transferred to the National Telephone Co., but the municipal 
exchange at Glasgow is still waging war with its rival. In 
addition to these three municipal exchanges, there are other 
municipal schemes on foot, some of which will doubtless be 
realised this year. Meanwhile, the National Telephone Co. 
continues to grow, and is putting by an enormous reserve fund 
upon which to fall back should it meet with evil days. In 
Paris it has been decided, in view of the large proportion of 
junotion calls dealt with at the various exchanges, to abandon 
the subscribers! multiple board, an interesting Paper on the 
question having been read by M. Bon ůUB⁵oxdun in June. The 
automatic telephone exchange, which has been making slow 
progress in America, has for а second time visited this 
country, but it has not yet been adopted in any English 
town. A disastrous fire oocurred at the London Wall tele- 
phone exchange in July, and showed how efficiently the 
engineering síaff of the National Telephone Co. were able to 
actin an emergency. Mention may also be made of the experi- 
ments on wireless telephony with the aid of the selenium 
cell ** gpeaking " arc which have been made in Germany. Of 
interest to both telegraph and telephone engineers has been 
the retirement of Mr. Нооквү from the Post Office after many 
years of active service, and the appointment of Mr. Gavey as 
his successor to the post of engineer-in-ohief; also the retire- 
ment of the engineer-in-chief of the National Telephone Co., 
Mr. Scram, who has been succeeded by Mr. Gut. 


The heavier branches of electrical engineering at last show. 


signs of more rapid advance in this country, and the most 
favourable of these indications is in the direction of manu- 
facturing. Numbers of dynamos, especially those for gene- 
rating polyphase currents, are still being ordered from abroad, 
but our larger manufacturers are now giving more attention 
to this class of plant, and we may reasonably hope for a 
greater output of it in the coming year. We have now a 
wider colonial market since the cessation of the war in South 
Africa. During the year one or two large colonial contracts 
have been secured by British manufacturers in competition 
with foreign firms, and we trust that the number of colonial 
orders will increase considerably in 1903. The British branches 
of the two largest American electrical firms have built manu- 
facturing works in this country. One of these, which was 
completed last year, is more especially equipped for motor 
and tramway work at present, but both this works and the 
larger one which is now only in partial operation will, we 
trast, soon manufacture large machines with British labour 
for our requirements and those of our colonies. During the 
year an Engineering Standards Committee” has been 
formed, chiefly through the good offices of the Institution of 
Civil Engineers, and it is to be hoped that the electrical industry 
will derive some benefit from its labours. In dynamo and 
motor design there has been no startling improvement, but 
both these machines are already so perfect that a lighter 
weight and lower cost are the chief directions in which pro- 
gress can now be made. Abroad, also, this is practically the 
only advance to be chronicled, if we except the devices which 
are being experimented with for improving the power factors 
of induction motors, and for giving to these machines a wider 
range of speed. 


In lamp manufacture, aro lamps of the Bremer and allied 
types have evidently come to stay; the difficulty of procuring 
absolute steadiness in burning is being rapidly overcome. The 
Nernst lamp is more familiar than it was last year, but suffi- 
cient data as to its life is still lacking. An excellent record of 
painstaking tests was read by Mr. Ногве at the Birmingham 
Local Seotion of the Institution of Electrical Engineers, but 
we want more figures of a similar nature. Little has been 
heard of the osmium lamp of Herr AUER von WE tssacu, 
except that there is still difficulty in manufacturing it for any 
but low voltages. | 

Eleotricity supply is spreading to the smaller towns, and there 
have been several new electricity works opened during 1902. 
Several new stations, also, have been built in towns in which 
the demand has outgrown the existing generating stations. 
This has been the case in Bristol, Manchester, Shoreditch, 
Sunderland and Leeds; in London, the Charing Cross and 
Strand Company has started a new works at Bow, and the 
Central Electric Supply Co. is supplying the St. James’ and 
Pall Mall and the Westminster Companies in bulk.” These 
last two works, although running, are not yet absolutely com- 
plete ; both generate three-phase high-pressure current, which 
is converted to continuous current by motor-generators at 
sub-stations. Another indication of the tendencies in electric 
lighting practice is the large continuous-current station of the 
City of London Electric Lighting Оо., completed last year, 
which supplies in the same area as was originally supplied by 
single-phace alternating current only. Combined electric 
lighting and dust-destructor stations are falling into disfavour. 
Some engineers still recommend the combination of these two 
public services, but others, many of whom have had experience 
in their running, advise strongly against them. An interest- 
ing correspondence on the subject has lately been appearing 
in our columns, and excellent arguments in favour of both 
points of view have been put forward. On the other hand, 
consulting engineers and borough electrical engineers are 
nearly unanimous in favour of utilising the same generating 
station for the supply of current both for lighting and trac- 
tion; there have been some exceptions, such us at Glasgow, 
but the large number of works that have added a traction load 
last year is а clear sign of the general tendency. 

The mileage of electric tramways in the country has enor- 
mously increased, as has also the number of lines now in 
operation. These are, of course, nearly all on the overhead 
trolley system, but at Wolverhampton we have an example of 
the surface-contact system, and at Bournemouth the conduit 
system and trolley system are combined, while the large net- 
work of conduit lines being put down by the London County 
Council is approaching completion. There will soon be a 
large increase in the number of electric railways, although 
the result of last year’s Parliamentary session in this respect 
was disappointing. The Central London Railway has proved 
its undoubted success, and the report of the Vibration Com- 
mittee has shown that the one serious trouble to which this 
railway gave rise, can be easily overcome, and need not be 
feared in the future now that experience has shown what 
precautions must be taken. The Great Northern and City 
Railway is nearly finished, and the construction of other 
“tube” lines and the “electrification” of the Metropolitan 
and District Railways isin progress. Two large combines 
have been attempted in the London railway world. One of 
these, under the generalship of Mr. Yerkes, has been successful 
in obtaining control of the District Railway, and a number 
of “tube” railways which are under construction; the 
other, attempted by Mr. PiERPorwT Morcan, has resulted 
in failure. Finally, an interesting London line will be the 
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shallow underground tramway which the London County 


Council has been authorised to construct from Theobalds- 
road to the Thames Embankment. 

` In addition to the London railways already mentioned, 
several of the large railway companies have either started 
the electrical equipment of sections of their lines, or have (at all 
events) obtained Parliamentary powers to do so. The question 
of using the single-phase system on railways has again come 
to the fore and has been championed in this country by 
Messrs. Monpzv and Jenkin. Abroad, one single-phase line 
is actually under construction in Switzerland and another in 
the United States. The three-phase Valtellina Railway in 
Italy, opened this year, employs the Ganz system proposed 
(but rejected) for our Metropolitan railway, in which 3,000 
volts are used on the trolley wires. The experiments on 
10,000 volt high-speed railways near Berlin have also been 
pursued a stage further, and valuable results have been 
obtained. The only branch of electric traction tbat has been 
disappointing is the manufacture of motor cars for ordinary 
roads. In these the acoumulator is still a source of trouble, 
The relation between capacity and weight has only been 
improved slightly, and the nickel-iron cell has not yet demon- 
strated the vast superiority that was claimed for it. 

Before leaving the technical matters connected with electric 
lighting and traction, we feel compelled to refer to the 
unusual number of unfortunate sensational accidents that have 
taken place during the past year. Three most serious tramway 
accidents, owing to neglect in using brakes, have occurred, 
and the year opened with a scare caused by surface-box 
explosions in the City, and closed with the deplorable electric 
shock fatalities at the Fulham Baths last week. All these 
were due to preventible causes, во it is safe to anticipate that 
the number of accidents will be far less this year. 

We have already referred to the poor result of the Par- 
liamentary session so far as electrie railways were concerned. 
Several lighting, tramway and power supply bills were passed, 
however, and a new Patents Act, which we fear will not be 
found to work as smoothly as its originators could desire. 
During the session a deputation from the Institution of 
Electrical Engineers waited upon Mr. GERALD Barrous to 
urge the necessity for new general electrical legislation of a 
nature urgently desired; they received the assurance that 
two Bills had been drafted, one dealing with electric traction 
the other dealing with electric supply, but the precise nature 
of these Bills was not disclosed. Both Bills having been 
crowded out last session, it may be hoped that they will be 
introduced as Government measures next session; and it 
behoves not only the Institution as a body, but every indi- 
vidual member to work his utmost to obtain a thorough 
revision of the present law governing the electrical industry. 
Local veto must be removed or properly restricted, and the 
compulsory purchass terms of the old Tramways Act must be 
superseded. 

There have been, during 1902, several important legal 
decisions affecting the electrical industry. It has been 
decided in the House of Lords that companies working 
tramways аге responsible for the proper sanding of their 
tracks, A patent threatening to be a master patent for 
“dry” batteries (but happily expiring in January, 1904) has 

been upheld in the Court of Appeal, and this Court has also 
decided that the meter patent in which Mr. FERRANTI claimed 
to have invented the starting coil " was not infringed by the 
Thomson meter. The famous Taff Vale case need only be 
. mentioned ; it will have a good effect on the electrical as well 
as every other industry, An important case analagous to the 
famous Graff Baker case hgs been decided in the House of 


Lords, the decision being in the same direction— viz., that the 
Cape Town Tramways Co. cannot be held liable for the dis- 
turbances its uninsulated return system caused in the Eastern 
Telegraph Co.'s cables. 

Electrochemistry has also had its important legal decision, 
the Willson calcium carbide patent having been declared 
invalid, on appeal. The manufacture of electrolytic alkali 
continues to make good progress; an article on the present 
position of this industry recently appeared in our columns. 
Another useful development of electrochemistry that may be 
mentioned is the application on a commercial scale of ozone 
as a steriliser in connection with waterworks. 

In electrical science we have principally to record the 
gradual acceptance of the electron theory, which achieved its 
crowning triumph when a meeting of practical engineers 
crowded to the Institution to hear Sir OLIVER Lopes lecture 
upon it. M. Вгонргот'в measurement of the velocity of 
Rontgen rays, by which he confirmed their identity with 
light of short wave length, was of considerable importance, 
and the event of the year was the opening of the National 
Physical Laboratory. 

Electrical engineering and electrical science have, for- 
tunately, been spared a long death list during the past year. 
We have, however, lost Prof. Cornu, Sir FREDERICK ABEL, 
Dr. Guiapstong, Sir W. Ковевтв- Аоѕтех and Prof. SHORT. 

From the above review it is seen that much has been done 
in the year that has gone by, and the lines upon which progress 
has been made, as well as those upon which it has been 
retarded, have been clearly indicated. This, we trust, will 
form, to some extent, a guide as to the directions in which 
useful advance may be made, and may help towards procuring 
for our readers that happy and prosperous New Year which we 
cordially wish they may enjoy. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 
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Elementary Manual on Applied Mechanics. By Prof. ANDREW 
JAMIESON, 5th Edition. (London: Charles Griffin & Co.) 3e. 6d. 

This book has been specially arranged for the use of first 
year Board of Education, City and Guilds, and other students, 
and contains a very complete amount of information such ag 
would be required by them. Prof. Jamieson's large teaching 
experience has enabled him to set forth in a clear and lucid 
manner those principles of applied mechanics which are of 
the utmost importance to elementary students, and he has, 
throughout, refrained from stating any formula without giving 
an explanation as to its derivation. Although many of the 
problems admit of simpler solution by means of the calculus, 
the author has very properly refrained from its use. The 
шешш нон tables at the end of the book are a useful 
eature. 


The Care and Management of Stationary Steam Engines: A 
Practical Handbook for Men-in-charge. By CHARLES Hurst, (London : 
Crosby Lockwood & Son). Is. net. 

This is an excellent little book on the subject with which it 
deals and so far as it goes. Itis evidently written from a full 
experience, derived however, almost exclusively from colliery 
practice, Still, this characteristic should detract but little 
from its general suggestions to those responsible for the care 
and maintenance of all classes of steam engines. The book is 
suited rather to the engineer than to the engine attendant, 
and the author does not touch on the “ high-speed ” class ої 
engine, his experience having evidently been limited chiefly 
to the **slow-speed" horizontaltype. He rather piquantly 
states, with regard to his book, in the preface, that No special 
precautions have been taken to prevent its being interesting.’ 
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ELECTRICITY SUPPLY WORKS COSTS IN 1900 AND 1901. 


In the following tables and curves are summarised the more 
interesting data supplied by our analyses of electricity supply 
works accounts for 1900 and 1901. We have endeavoured to 
include only those accounts which are fairly comparable, and 
with this aim in view such accounts as cover either a longer 
or a shorter period than 12 months have been excluded, 
together with those undertakings where refuse destruction is 
carried out to any large extent in combination with the elec- 
tricity works so as to vitiate materially the comparative value 
of their costs data. In keeping separate the results of working 
of municipal and company-owned stations, we have adhered to 
the course adopted in former years. There are imperative 
reasons for this, not only because the administration of the 
two classes of station is essentially different, but because the 
form of accounts prescribed by the Board of Trade for their 
respective adoption are different. Thus, in the municipal 
form of accounts, the wages only are given under generating 
and distributing costs, all the salaries being nominally included 
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Fic, 1. — Municipal ие Average Costs for Years 1896, 1897, 
1898, 1699, 1900 and 1901. 


under the management charges. In the form for companies 
there аге items (besides those of wages) under the generating 
and distributing costs for the ** Proportion of the salaries of 
superintendents and officers." 

It is necessary to explain that use has been made indis- 
oriminately of the terms 1896, 1897, 1898, 1899, 1900 and 
1901 in referring not only to the corresponding periods of 
working ended at December 91st as is general with the 
companies, but also to the municipal financial years ended 
three or more months later. In order to reduce the works 
costs, the total costs and the total revenue figures more nearly 
to a common basis of comparison, the costs of attendance on 
public lamps, including the renewals and carbons, where such 
costs appear in our weekly analyses, have been deducted in 
all the figures presented in the present article. 

As usual, in the tables a column for each year is given 
showing the amount of the quantity ‘‘ Total costs plus 6 or 7 per 
cent. of the mean capital expended "— 6 per cent. being taken 
in the case of municipal concerns and 7 per cent. for company 
undertakings as a rough estimate of the probable adequate 
charges on revenue in respect of interest, depreciation and 
redemption of capital. It is hardly necessary to point out 
that these percentages are only intended to afford a very rough 


-idea of the actual position of the several concerns by taking 
account of their capital expenditures. 


It is probable that the 
т cent. between the two percentages chosen 
is year we have introduced into the table 


difference of 1 
is too great. 


four columns showing the interesting data of the actual 
average prices received for current for the different classes of 
supply—viz., to 1 consumers, for publio lighting and 
for traction and the total actual receipts for current supplied 
for all purposes. 

In our remarks last year on the data of 1899 and 1900, we 
referred to the high price of coal as being the most striking 
feature of the 1900 accounts. As we then remarked, the 
municipal fuel costs appeared to vary very much more in 
sympathy with the price of coal than did the company fuel 
costs. This fact might be due partly to the municipal fuel 
costs having (as the data show they have) been reduced 
closer to the practical minimum than those costs have in 
company-owned stations, and partly to the circumstance that 
the company accounts cover a period generally three or four 
months earlier in point of time than the municipal accounts. 
These effects are much more pronounced now that the price 
of coal has again fallen, and they are well illustrated by the 
curves Figs. 1, 3, 5, 7, 9 and 11, but especially in Figs. 1 and 7. 


Municipal Electric Supply Works.—In Table I. are embodied 
the chief particulars and results of working of the principal 
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Fig. 2. — Municipal Undertakin Average Costs for Years 1896, 1897, 
1898, 1899, 1900 and 1901. 


municipal stations whose accounts have been available for 
analysis. The record values amongst the towns included in 
{һе list are picked out in heavy type. 

The place of honour in the list, undoubtedly, still belongs 
to Bolton, as it did in 1900, since this undertaking stands 
with the lowest figure in the last column of the table. But, 
not content with this position, Bolton has eecured the unique 
distinction, in 1901, of showing lowest total costa simultaneously 
with the lowest relative capital expenditure. This is a brilliant 
result, even considering the favourable situation of the town 
for cheap fuel and the large proportion of the output supplied 
for traction purposes. In the circumstances it will, perhaps, 
not be considered irrelevant to recall the system in use at this 
place. The centre of the town is served by continuous current 
on the three-wire system, with a pressure of 460 volts between 
the outers. The outlying districts are cerved by single-phase 
alternating current at 2,000 volts transformed down to 100 
and 200 volts by transformers in houses and sub-stations. 
The continuous current and tramway demand is met by 
Musgrave vertical Corliss cross-compound condensing engines 
coupled directly to Mather and Platt generators. The Ferranti 
alternators are driven by Hick-Hargreaves cross-compound 
vertical non-condensing engines. The boilers are Lancashire, 
with Benniss stokers, and the station has been in operation for 
seven years. | | 

Table III. is given to show the order of merit of the six 
stations in Table I. having lowest values for the quantity total 
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costs plus 6 per cent of the mean expended capital. It will | a place in this table. Of the concerns appearing їп thia list 
be noticed that Halifax, which was second in 1900, has dis- | the Nottingham one is deserving of special commendation, 
appeared from this table in 1901. A rise in the total costs of | because of the uniformity of good results which!it exhibita, 
that undertaking, as well as an increased expenditure on | Thus it appears in this liat third in 1901 and fifth in 1900, 
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Fic. 3.—Municipal Undertakings. Curves relating Costs per Unit with Output. Dotted lines 1900. Full lines 1901, 


capital account, are the two reasons for this. The units sold | third in 1899 and fourth in 1898—an excellent and unequalled 
рег mean 8 c.p. lamp capacity of plant in 1901 was 28:9, as | record. mE О. 

against 38:6 in 1900, showing that a comparatively largo part Returning to the examination of Table I., it is to be noted 
of the increase in the capital expenditure is as yet not earning, | that Glasgow in 1900 and Oldham in 1901 sold at the lowest 
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for the load-factor in 1901 is considerably higher than it was | price for private supply, Edinburgh in 1900 and Sunderland 
in 1900. Thanks to much lower total costs, as well ав to а | in 1901 for current for public lighting, and Bradford in both 
bigger output relatively to the capital employed, Nottingham | years showed the lowest traction supply prices, whilst Liver- 
has risen from being fifth to being third, whilst it is chiefly | pool, naturally, with the largest output and load-factor in the 
the low capital expenditure at Leith that has given this town | table, showed the cheapest all-round supply and total revenue 
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in both years. Leeds, as usual, comes out with the lowest | supply 1:76d. in 1900 and 1:684. in 1901. The average total 
generating ard works costs, but in 1901 this place also showed | receipts for current for all uses was 8:564. in 1900 апа 8:894. 


the lowest figure for fuel, and in both years had the lowest 
It is interesting to note that, 
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ratio of costs to revenue. 
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Another interesting average is that figure showing the value 
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Fig. 5.— Municipal Undertakings. Curves relating Costs per Unit with Load Factor. Dotted lines 1900. Full lines 1901. 


although Bolton in 1901 ава Bradford in 1900, hid the lowest 
total costs, these places had each only a single contributing 
item of the total costs lowest in the table in the respective 


years. At the foot of Table I. will be found the averages of 
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of the quantity “ 6 per cent. of the mean expended capital per 
unit sold.” It is noteworthy that this amount is very nearly 
equal to the total costs per unit. In other words, of the total 
charges on the revenue of a concern half is roughly the total 


13 


14 


+ Exclusive of attendance and renewal costs in respect of public lamps. 


Fic. 6.— Municipal Undertakings, Curves relating Costs per Unit with Load Factor. Dotted lines 1900. Full lines 1901. 


the table. Some of the most interesting averages are those 
showing the actual prices of supply per uait. The mean price 
to ordinary consumers for lighting and power supply was 
4:161. in 1900 and 4:064. in 1901. For publio lighting the 
price was 2:584. in 1900 and 2:364. in 1901, and for traction 


working costs and half the capital charges. These figures 
show that the average capital involved per unit sold was 
about £0:14 in 1900 and £0:12 in 1901. 

The cost averages given at the foot of Table I. are more 
interesting where they form part of the curves Figs. 1 and 2. 
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The figures for the past six years are there plotted graphically. | for capital charges—an amount which we submit errs rather 
Reference has already been made to the curve of fuel costs, but | in being too low than too high an estimate of the needful. 

it may be further remarked that Fig. 1 showa that the fuel In Figs. 3, ¢, 5 and 6 are given diagrams showing the 

charges had not even fallen to the 1899 value, and were as | influence of output and load-factor on costs of working. The 

points for the curves are the averages of groups of towns from 

Table I. and the minimum number of towns averaged for any 

| point was 11, the number for some points being 19. Here, 

" 151 10 again, the difference in the fuel costs in the two years Їз very 


Output in Million Units Sold. 


ra evident, and its effect can be read in the generating, works, 
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much as 0-065d. above what they were in 1898. In Fig. 2 it | and total cos's. This year we have included the curves show- 
may be seen that the average total is everywhere below the | ing the quantity “ 6 per cent. of the mean expended capital,” 
total costs plus 6 per cent. of mean capital. and “Total average receipts fur current” in addition to those 

In 1898 the values of these two quantities were most nearly | shown in past years. 1% must be pointed out that, unfor- 
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| Output in Million Units Sold. 
Fie, 9. — Company Undertakings. Curves relating Costs per Unit with Output. Dotted lines 1900. Full lines 1901. 


equal, but even in that year the total revenue was the smaller | tunately, in order to prevent dire confusion, it has been neces- 
by 0:07d. per unit. The distance apart of these two curves is | sary to displace the scales of these quantities relatively to 
significant as being a measure of the average deficit on the | the scale for the ordinary costs. It is unfortunate for our 
basis of 6 per cent. of the mean capital being recognised as | present purpose that the big outputs are generally associated 
the necessary adequate amount of the allocations out of revenue | with high load-factors, as it renders it impossible to decide 
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certainly upon the separate effects of changes in either of 
these governing conditions. 
The data appear to show, however, that below one and a-half 


course, littl more than what one might reasonably hava 
expected, but the lowest output at which but little compara- 
tive 8 accrues to economy from an increase of output 
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Fic. 10.—Company Undertakings. Curves relating Costs per Unit with Output. Dotted lines 1900. Full lines 1901. 


to 


Costs in Pence per Unit Sold. 


Output in Million Units Sold. 
= 


Fid. 11.—Сошрапу Undertakings. Curves relating Costs per Unit with Load Factor. Dotted lines 1900. Full lines 1901. 


million units the output is the most potent governing factor, | is only oven roughly determinable from such data of actual 
while as we get above that output the load-factor becomes | practice and experience as forms the basis of this article. 

comparatively more and more important in its effect on the Company Undertakings.—Table II., referring to company- 
expenses, especially the capital expenses. This result is, of | owned undertakings, obviously corresponds with the Table 1. 
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of the municipal concerne. As usual, for excellence of results, 
the St. James’ station heads the list and has the interesting 
characteristic (noticed also in the саве of the municipal 
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highest output and load-factor points are derived chiefly from 
London concerns. 
Returning now to a consideration of the relation of the 


concerns) of not having a single lowest contributing item of | total revenue to the total charges on revenue, it will be found 


working costs, and in this case not even the lowest total 
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Output in Million Units Sold. 
Costs in Pence per Unit Sold. 
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from the averages given in Figs. 2 and 8 that in 1901 the 
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Load Factor. 
* Exclusive of attendance and renewal coste in respect of public lampe, 


Fic. 12.— Company Undertakings. 


working costs. It is interesting to note the splendidly uniform 
record of the S:. James’ undertakiog. Ever since we have 
dealt in the present form with the analyses of supply con- 
cerns—viz., for the past six years, the St. James’ undertaking 
has regularly and year by year shown the lowest value for 
total costs plus 7 per cent. of the mean expended capital and 
also the highest ratio of working profit to meau capital. It 
is somewhat surprising that this should be so of & London 
station, and even more surprising that its strong point is its 
low capital expenditure relatively to the business done. In 
respect to Total costs," Works costs,” “ Generating costs, 
“ Average price for current and total revenue, the Newedstle- 
on-Tyne station distinguishes itself, but is beaten by the New- 
castle and District undertaking in respect of total costs plus 
7 per cent. of capital, The Newoastle and District Company 
were also able to show the lowest price for supply to ordinary 
consumers. 

It will be noticed that all the concerns appearing in 
Table ТҮ. have load-factors considerably above the average of 
Table IL, excepting the Newcastle station, which shows a 
load-factor equal to the average. 

Figs. 7 and 8 embody the averages of Table II., and show, 
in addition, the averages for the four preceding years. Here, 
again, it will be noticed that the curve of total revenue is 
everywhere below the curve of total costs plus 7 per cent. of 
the mean capital, and that since 1897 the former curve has 
fallen more rapidly than the curve of total charges, so that 
in 1901 the difference between these two values wag 1:14, 
per unit. 

In drawing any conclusions from the diagrams Figs. 9, 10, 
11 and 12, it is necessary to bear in mind the fact that the 


Curves relating Costs per Unit with Load Factor. 


Dotted lines 1900. Full lines 1901. 


total revenue from all sources was equal to the total costs 
plus 5:8 per cent. of the mean capital in the case of municipal 
concerns, and in the case of companies to the total costs plus 
4*7 per cent. of the mean capital expended. 


THE PHOTOMETRY OF ELECTRIC LAMPS.* 


BY DR. J. А, FLEMING, M.A., F.R В, 


Although a large number of the members and associates of 
this Institution are connected with electric lighting, and therefore 
unquestionably interested in the efficiency of electric lamps as light- 
producing agents, it is somewhat remarkable that in the last 20 years 
we have had only one discussion on the subject of photometry.t We 
have had mauy Papera on the use aud physics of incandescen*e aud 


arc lamps, and the means for measuriag the energy mappi to 


them, but not one exclusively devoted to the processes for deter- 
mining their photogenic value. We frequently see glow-lamp 
efficiencies expressed in figures ruaning t» two decimal places, yet 
it needs but little acquaintance with the subject of light measurement 
to compel an admission that the probable accuracy of the determina- 
tion of the illuminating power is not often sufficient to justify it. 
The subject is, therefore, ripe for discussion, and the more so because 
the metropolitan gas referees, a body of experts appointed to control 
the testing of London gas, not long ago made important alterations 
in the official methods of gaslight photometry. These cha have 
only been made after prolonged inquiries, hence it is most desirable 
that electrical engineers should be acquainted with these methods, 
and that gas engineers and electrical engineers should be in agree- 


* Abstract of a Paper read before the Institution of Electrical Engineers 
on December 11, 1902. | 

+ “Оп а New Form of Portable Photometer," by Sir David Salomons 
(and subsequent discussion), Jour. Inst. Elec. Eng., Vol. XXII., p. 197 (1893). 
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ment, at least, on the one subject of the unit or standard of light. 
Moreover, international 5 as to processes, as well as stan- 
dards for electric light photometry is required, since photometry, 
when the lights are of very different spectral composition is com- 
plicated by peculiar difficulties, and hence involves the means of 
measurement as well as the standards of comparison. The subject 
naturally dividea itself into the consideration of—(1) standards, (2) 
processes of measurements, (3) special considerations affecting hetero- 
chromatic photometry, (4) international agreements on the subject 
of standards of light and processes of testing. 


L STANDARDS. 

Whilst the sperm candle, six to the pound, burning 120 grains of 
spermacetti per hour, still retains its position as the legal standard 
in the United Kingdom, owing to its mention in the Metropolis Gas 
Act of 1860, and the Gas Works Clauses Amendment Act of 1871, 
it has been practically now dethroned from the position it has long 
unworthily occupied, by the action of the metropolitan gas referees 
in adopting the 10 c.p. Vernon Harcourt pentane lamp as the official 
light stan for the testing of gas. In spite of the elaborate speci- 
fication for the preparation and use of the standard candle issued by 
the gas referees in England, general experience shows that candle 
standards of any kind are inferior to other flame staudards using & 
liquid fuel. 

he standards of light or illuminating power now in use are 
divided into (1) flame standards, (2) incandesence standards, And 
we may furthermore divide them into pri or reference standards 
and secondary or working standards. The flame standards which 
have been exhaustively investigated up to the present are :— 

(a) The colza oil or carcel standard, which remains the official standard 
for gas testing in France, and still preserves the form given to it by 
Dumas and Regnault. 

(b) The various pentane lamps of Mr. A. G. Vernon Harcourt, F.R.S., 
well known and much used in Great Britain, one of which is now the 
official standard for London gas testing. 

(c) The amyl-acetate lamp of Herr von Hefner-Alteneck, introduced in 
1884, and extensively employed in Germany, where it is the legal standard, 

It is generally agreed that a flame standard must comply with 

conditions: (1) the combustible must be of constant and 
definite chemical composition easily obtained pure, and tested for 
purity without difficulty ; (2) it must be burnt under simple and 
easily controlled conditions; (3) unavoidahle changes in atmo- 
spheric pressure and compoeition must not affect the character of the 
flame sensibly. Moreover, it should be capable of being set up any- 
where and be self. contained. This last condition rules out any coal 
gas standard, even if experience has not shown that the Methven 
screen by no means renders the light emitted by a coal-gas flame 
independent of the composition of the gas. Also, in apite of the 
fact that the colza oil lamp has maintained its position in France as 
the official standard of light for the greater part of the ceutury, the 
uncertain composition of this combustible has prevented its adoption 
in other countries. The three flame standards which at present hold the 
field are : (1) The 1-candle pentane reference standard, introduced by 
Mr. A. G. Vernon Harcourt in 1877 ; (2) the more recent 10-candle 
pentane mp o the same inventor, now adopted as the official 
working stan by the gas referees, brought out in 1898 ;* (3) the 
amyl-acetate lamp, introduced by Herr von 

Pentane is а very volatile and inflammable liquid, having the 
chemical composition C,H,4 and is the distillate yielded by light 
American petroleum after three distillations respectively at 55°C., 


50°С. and 45°С., and subsequent treatment with strong sulphuric 


acid and caustic soda. The vapour of pentane is 2°5 times heavier 
than atmospheric air, and is as inflammable as ether, The specifica- 
tion for its preparation and testing is given in the gas referee: 
notification for 1901. Precautions as to testing cannot be dispensed 
with, Merely to write to a wholesale chemist for pentane, or some- 
thing called pentane, and then use it in a Harcourt lamp, will not 
result in the reproduction of the standard of light. The pentane 
used in gas-testing is 5 in bulk by the gas companies, and is 
then tested by the referees and supplied in sealed cans to the gas- 
testing places. 

Mr. Vernon Harcourt has devised five forms of lamp for burning 
pentane, three of them being 1 c.p. standards and two 10 c.p. stan- 
dards, The most important at the present time is the 1 c.p. standard, 
which was introduced by him to the British Association at Plymouth 
in 1877.t The burner of this lamp consists of a brass tube 4in. long 
and lin. in diameter, having a brass plug $1п. thick at the top, wit 
а hole bored in it żin. in diameter. Round the burner is placed a 
glass chimney 6in. igh and 2in. in diameter, the top of which is 

evel with the top of the burner. Air entera through holes in the 
gallery on which the chimney ttands, and rises up round the flame. 
A piece of platinum wire 06mm. in diameter 1s supported by a 
bracket 63:5mm. above the top of the burner. The combustible used 
with this burner.is a mixture of pentane vapour and air in the 


ee, 


* See Proc. Brit. Assoc., Bristol, 1898, “ Ор a 10-candle Lamp to be 
Used as a Standard of Light," by A. G. Vernon Harcourt, F.R.S. 

+ See Proc. Brit. Assoc., Plymouth, 1877, p. 51. See also Proc. Brit. 
Assoc., Southport, 1883, p. 426 ; and Proc. Brit Assoc., Bristol, 1898, p. 845. 


efner-Alteneck in 1884. 


proportion of 3 cubic in. of pentane to 1 cubic ft. of air. This 
mixture is made in a gasholder in the proportion of 9 cubic in. of 
pentane and 3 cubic ft. of air, and after standing should havea 
volume at a barometric pressure of 30in. and a temperature of 62°F. 
of 4 cubic ft., or more exactly between 402 and 4-1 cubic ft. It is 
burned in the above jet at the rate of 4 cubic ft. per hour, or at a 
rate not exceeding the limits of 0 48 and 0 52 cubic ft, per hour. The 
air-gas passes Eia a a small meter and governor on the way to the 
jet. The height of the flame is regulated by a delicate st »pcock to ' 

e 2:5in. high, or just to touch the platinum wire. There are certain 
corrections to be applied for variations in the atmospheric pressure 
and moisture and carbonic dioxide present in the air. 

The effects of variations in the hygrometric state of the air and of 
barometric pressure on the pentane flame have been investigated by 
Liebenthal and by Mr. Harcourt.* "The latter states with reference 
to the 1-candle pentane standard that the height of the cone of flame 
varies inversely as the barometric pressure, aud when the barometer 
stands at 30'5in., the height of flame to give one candle is 62:5mm. 
Liebenthalf ex:mined the effect of water vapour on the Harcourt 
l-candle lamp with wick, and found that its luminous intensity in 
terms of the Hefner unit (see below) was expressed by the formula : 
L =1:232 (1 - 0 0055w), where w is the number of litres of water 
vapour in each cubic metre of dry air. The formula holds good 
between 4 and 18 litres. He also investigated the effect of atmo- 
spheric pressure, and states that the change in the illuminating power 
of the pentane lamp is expressed by the rule: AL=0:00049 (H- 760), 
where AL is the variation of light corresponding to a barometric height | 
of Н millimetres. Thus an increase of 40mm in pressure results in 
а variation of the light of 2 per cent. These experiments were 
made with а form of portable 1-candle pentane lamp, which was 
brought out some time ago, and sometimes called the Woodhouse 
and Rawson pattern, from the names of a firm who sold it. After 
careful investigation, the use of the pentane lamp was recommended 
by a committee of the Board of Trade in 1881, aud by the Standards 
of Light committee of the British Association in 1888. This last 
committee reported that the pentane standard fulfilled all the con- 
ditions required in a standard of light. They found that the light 
was not altered by slight variations in the specific gravity ot the 
pentane varying between 0 628 and 0:632. The ne»essity for employ- 
iag the gasholder, meter, governor and other checking appliances 
renders this lamp more suitable for a primary reference standard 
than а working standard. These last objections, however, have been 
removed in the latest form of Harcourt pentane lamp, which is the 
one mentioned as now adopted by the gas referees. 

The lamp, shown in Fig. 1, has a reservoir called a saturator, which 
contains pentane placed at the top of a hollow pillar. The reservoir 
has two openings closed by stopcocke, one to admit air and the other 
as an exit for pentane vapour. The pentane vapour descends through 
an indiarubber tube by its own weight, beiog syphoned off from the 
space above the liquid pentane in the reservoir. It is led down into 
an argand burner at the base of the pillar. Over this is a double 
metallic chimney. The air supplied to the centre of the burner is 
drawn up between two concentric chimney tubes and led down the 
pillar to the burner, as shown in the diagram. Hence the arrange- 
ment forms a sort of regenerative burner. The chimney comes down 
to within а distance of 47mm. above the steatité ring burner, the 
proper gap being determined by a boxwood gauge. The chimuey 
cuts off the top of the flame, and there is a mica window in the 
chimney through which to observe the height of the tip of the flame. 
The flame is, moreover, surrounded by a conical metallic shield, with 
an opening in it. All that is necessary is to put into the reservoir 
а pint of pentane, and then to open both stopcocks, and after a few 
moments to light the jet of vapour at the burner, aud regulate flow 
of air and vapour by the stopcocks until the tip of the flame is seen 
at the middle of the mica window. When во adj usted, the lamp gives 
a light 10 times that of the 1-candle pentane standard, aud is taken 
as the official standard of 10-candle light by the gas referees. It is 
necessary to adjust the height of the flame somewhat exactly, and 
to wait for the lamp to settle dowa to an uniform temperature before 
beginning observations. 

or comparison with glow lamps, a 10 c.p. standard is a more con- 
venient unit than 1 с.р., and, moreover, the earlier form of 1 c p. 
lamp with a wick was more trouble to start in action and had other 
defects which are absent in the 10 c p. standard. An importaut 
point in convection with this 10-candle standard is that it requires 
no glass chimney. Moreover, the light from the top of the flame is 
cut uff by the metal chimney, aud this probably contributes to pre- 
vent the light emitted being influenced by normal variations of 
atmospheric preasure во much as is the case with open flame lamps. 
The light is, h ;wever, affected by the presence of water vapour and 
carbon dioxide in the air, as in the case of all other flame standards. 

The third flame standard, which has come into very general use, 
and is especially popular in Germany, is the so-called Hefner lamp, 
which was introduced by Herr von Hefaer-Alteneck in 1881.| This 


* See Proc. Brit. Assoc., Aberdeen, 1885. 
+ Electrotechnische Zeitschrift, Vol. III., p. 445, and Vol. V., p. 20. 
t Elektrotechnische Zeitschrift, Vol. III., p. 446, and Vol. V., 2p. 20. 
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lamp consists of a small metal body containing the combustible, and 
from out of which а metal tube made of German silver, containing 
the wick, rises. The tube is 8mm. inside diameter, and 8:3mm. out- 
side diameter, and 25mm. high. The wick is formed of strands of 
cotton yarn. te threads to the number of 15 or 20 are laid 
together straight, not twisted, until the size of wick is sufficient 
to fill up the tube without squeezing. The exact number of strands 
is not of great consequence, and only affects the height of the flame. 
By means of a simple rack mecbaniem the wick is moved up and 
down so as to alter the flame height, and by means of a small rod 
fixed at the top of the lamp carrying two metal sights, the flame can 
be adjusted to be ezactly of the standard height of 40mm. The 
material burned in the lamp is amyl-acetate C Hi O, The quantity 
of the combustible in the p does not matter as long as all the 
lower ends of the wick are well immersed. The lamp is used 
without & chimney, and as the flame is very lambent or mobile it 
must be carefully protected from draughts. The luminous intensity 
of this flame is less than that of а British standard candle. Measures 
of the ratio, however, made by different observers do not agree very 
well The moet probable value appears to be 0:88.* The chief objec- 
tion that has always been raised (in countries other than Germany) 
to the use of the Hefner lamp as a standard is the reddish character 
ofthelight. In this respect it compares very unfavourably with the 


Fic. 1.— VERNON HARCOURT PENTANE 10-caNDLE LAMP. 


Harcourt 10-candle pentane lamp, the light of which is comparable 
in 1 with that of a glow lamp working at about 3 watts per 
candle- power. According to Liebenthal,T if w represents the volume 
of water торош in litres per cubic metre of dry air, then the light 
L of the Hefner lamp is expressed by the following linear func- 
tion: L-1049(1-0:0053w) The formula holds good between 
3 and 18 litres of water vapour per cubic metre. The light of the 
Hefner lamp decreases, therefore, about 0:5 per cent. per litre of 
water vapour, and has a value equal to unity, when 8:8 litres of 
water vapour per cubic metre of dry air are present in the atmo- 
sphere, according to the regulations of the Berlin Reichsanstalt. 

aking the average variations of moisture in the air from month to 
month, we find that this implies a variation of about 4 per cent. in 
the light between the wet and dry seasons of the year. 

Again, if c representa the quantity of carbon dioxide present in 
the atmosphere in litres per cubic metre, then the luminous intensity 
L is expressed by the followingformula : L=1-012(1—0 0071c). Also, 
alight variations in the height of the flame have a great influence on the 


* This is the value taken in a specification for the supply of glow lam 
issued by the General Post Office, (See a Paper by Sir W. un Presse: 
F.R.S., on “ Electric Glow-Lamp Teste," Proc, Brit. Aesoc., Liverpool, 1896, 
or The Electrician, Vol. XXXVIL, p. 738, 1896.) 

RE тет 1 I., abs. 501; Mektrotechnische Zeit- 
sc . ‚ Vol. a P. ; also Zeitschr | 

Vol. XV, p. 107, 1885. „ р с rift für Instrumentenk., 
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luminous intensity. If is the height of the flame in millimetres, 
then the luminous intensity L is expressed by the following linear 
functions: L=(1 4-0 025(h - 40) ), L=(1 —0°030) (40 — K)), according 
ash is above or below 48mm. А change of 1mm. in the height of the 
flame creates, therefore, a 3 per cent. change in the light. Finally, 
variations in atmospheric pressure affect the light given by thelamp. 

Between 735mm. and 775mm barometric pressure the light variation 

may be expressed by the following formula: AL. O 00011(H - 760), 
where AL is the change in the value of the light, corresponding to 

a barometric height of Н millimetres. This represents a variation of 
0-1 per cent. for 10mm. Unless all these corrections are applied, the 
luminous intensity of the Hefner lamp is uncertain within limits 
greater than those which can easily be determined photometrically. 
The effect of carbon dioxide on the luminosity is important. A 
change of 1 litre per cubic metre of air affects the intensity of the 
light 0°7 per cent. 

Turning to incandescence standards of light, the only practical 
standards of this description which have been evolved are those in 
which either platinum or carbon heated to a high temperature is 
employed. The platinum standard, suggested by M. Violle, was 
adopted as an international standard at the Paris Congress of Elec- 
tricians in 1884. M. Violle proposed in 1881 to define the unit of 
light as the light radiated normally from one square centimetre of 
platinum at its melting point. The International Congress of Elec- 
tricians in 1889 adopted the proposal that the practical unit of light 
should be one-twentieth part of the Violle platinum unit. This sub- 
division was called the bougie decimale, this last term being the name 
for the tenth part of thecarcel ; the platinum unit having been found 
by M. Violle to be nearly equal to two carcels. Objections have 
been raised to the platinum unit on several grounds. Ір the first 
place, a very large mass of expensive metal is necessary, and the 
practical difficulties in carrying out the photometiric comparison with 
secondary standards were found to ‘be considerable In 1899 
Mr. J. Е Petavel made the Violle unit the subject of a careful inves- 
tigation.* The first operation is to melt a large mass of pure 
platinum, by means of the oxy-hydrogen blow-pipe, in a lime 
crucible. Mr. Petavel came to the conclusion that the essential con- 
ditions of success for the reproduction, by the use of molten platinum, 
of а constant standard of light are that, the platinum must be chemi- 
cally pure, the maes of it should not be less than 500 grammes, the 
crucible must be made of pure lime, the hydrogen burned must 
contain no hydrocarbons, the gases should be burned in the ratio of 
four volumes of hydrogen to three of oxygen. | 

The process of producing the unit of lumiuous intensity by the 
platinum standard consists in Боре this mass of platinum under 
the above conditions. A water-cooled diaphragm screen is then 
placed over the molten metal, having in it an aperture 1 sq. cm. in 
area. The light from the molten platinum is reflected to a photo- 
meter by a mirror, and the metal is then allowed to solidify. The 
temperature of the metal falls to the freezing point, and then remains 


practically constant until the solidification is completed. Durin 
this time ot constant temperature, the light emitted from tbe selec 


area is also practically constant. Full details of the operations are 
given in Mr. Petavel's Pa His inference from the whole of his 
work is that when carried out with the atated precautions, the pro- 
bable variation in the light emitted by molten platinum under the 
standard conditions is not above 1 per cent., and he considers that 
with more perfect apparatus and with certain improvements the 
accuracy of this standard would be increased. We have grounds, 
therefore, for the belief that the решш Standard in some perfected 
form may yet prove to be the best ultimate standard of luminous 
intensity. It is, however, а standard of such a nature that it is not 
likely to be set up anywhere except at the National Physical 
Laboratory. 

The consideration of the possibility ot using carbon filament lamps 
as etandards of ч! has been very much before the mind of the 
author during the last 18 years. The difficulties with flame standards 
which arise from variations in atmospheric pressure aud moisture, 
and from the contamination of the air in badly ventilated rooms b 
carbon dioxide, rendered desirable a simple working standard whic 
is independent of atmospheric composition. The first objection that 
arises is that the decay in light-giving power of an ordinary carbon 
filament lamp, even when worked at а moderate efficiency, renders 
it perfectly valueless as а standard. It is well-known that the 
candle-power of new glow-lamps cf the majority of types increases 
for a short time after they have been put into use. This is due toa 
decrease in the resistance of the filament. If, however, a good fila- 
ment is run in а lamp at normal, or slightly above normal, voltage 
for 50 hours or so, it reaches a condition in which a small further 
use will not alter it much. By that time, however, the glass bulb is 
somewhat blackened, and the lamp will have lost candle-power. 
Experiments made by the writer several years ago showed, however, 
that if a filament which has been so “ aged " is removed from the old 
bulb and put into & new clean bulb, the candle-power will again be 
brought back to a value not far from its original value, It there- 


* See Proc. Roy. Soc., Vol. LXV., p. 649. J. E. Petavel, “ An Experi- 
mental Research on Some Standards of Light." 
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fore occurred to the writer to prevent the blackening of а glow-lamp 
by the following méans :—The blackening is caused by the projection 
of carbon from the filament, and hence, other things being equal, 
55 s most rapidly in small bulbs, because the carbon molecules 

en most easily reach the glass. Suppose, however, that a filament 
is mounted in a very large bulb, the radius of which is much greater 
than the mean free path of the molecules at the pressure of the resi- 
dual air. The chances of a molecule of carbon getting on to the glass 
are much reduced. The following method of 5 a special 
form of carbon filament lamp to be used as a standard of light has 
now been adopted by the Ediswan Company. Carbon filaments of 
the old Edison horseshoe shape are well selected and carefully treated, 
mounted in ordinary bulbs, and run as lamps for some time, at about 
5 per cent. above marked voltage for about 50 houra. Those fila- 
ments which then show no delects are cut out of these slightly 
blackened bulbs and mounted in very large clear glass bulbs 6in. or 
Sin. in diameter. These lamps, if not very much used, and not 
worked above a certain marked voltage, will remain practically 
constant for any length of time. 

In 1896 а good many experiments were made on this plan at the 
Edison and Swan lamp factory.* A number of these large bulb 
lamps were prepared and carefully photometered against a pentane 
air-gas standard as yiving us the best means of fixing at that time a 
standard equal to 10 British standard candles The working voltage 
of the эщ was carefully measured by means of a potentiometer 
and a Clark cell, and the candle-power, voltage and current recorded 
on each lamp, the candle-power taken being tbat in a horizontal 
direction and perpendicular to the plane of the filament when the 
axis of the filament was vertical. certain number of these lamps 
were set on one side and called primary standards, with the intention 
that they should be used only very occasionally for verifying the 
candle-power of others of the lamps, which were called working, or 
secondary standards. These secondary standards were to be employed 
to eet the working Jamps in the various photometer rooms. 

In the month of March, 1902, with the kind co-operation of Mr. E. 
Gimiogham, some experiments were made at the Elison-Swan fac- 
tory to ascertain how far any difference might have arisen in six 
years between the pentane air-gas standard used there and certain of 
these standard carbon filament lampe. The lamps were accordingly 
checked in a photometer room, a Lummer-Brodhum photo- 
meter to measure the light, and a Crompton potentiometer and Clark 
cell to measure the current and voltage. In order to eliminate the 
personal error, three or more observers were admitted to the photo- 
metric gallery. This somewhat unusual proceeding, and the want of 
attention on one occasion to the ventilation, resulted, however, in 
revealing an apparent discrepancy between the candle-power of the 
lamps as measured in terms of the pentane flame in 1896, and those 

ein March, 1902, 1 and it was concluded that probably all was 
not right on this occasion with the pentane lamp. This, in fact, was 
the case. The presence of an unusual number of persons (four) in 
the photometer room vitiated the air towards the end of the time of 
observations. The doors were, therefore, all thrown open for 40 
minutes, and after the air in the room had been thoroughly renewed 
the measurements were repeated as below :— 


Table 1. 
Mark on stan- Working Candle power by pentane /Candle-powerof glow 
dard glow volts on standard read by three lamp as determined 
lamp. lamp. observers. previously. 
| Mean 
(T) (II.) (III.) сор. 
Pender І. ...| 960 144 | 1425| 140 | 1422 14:25 in 1836 
Pender II... 960 165 | 167 | 160 | 164 16°4 in 1896 
Pender III... 960 1275| 150 | 125 | 1275| 12:75 in 1896 
Pender IV... 960 141 | ... | 159 |140 | 145 in 1896 
Pender v. 960 155 |1525| 150 | 154 15:55 in 1896 
Раси m m. 5 n 117 EM 1175 11:5 in 1896 
iswan 600 Я 1 9:8 8 в - 
Repeated M я 9-7 965 9 8) 9:81 100 in 1901 


During these tests the temperature of the Clark cell rose from 
16°С. to 20°C. This alone would imply a ponis error in voltage 
of 0'36 per cent., апа an uncertainty therefore in candle-power of 


* The author desires to take this opportunity of gratefully acknowledg- 
ing the kind encouragement and valuable support be has continually 
received from Mr. J. W. Swan, F.R.S., in this and many other similar 
investigations during the whole period of his connection as scientific 
adviser with the Edison and Swan United Electric Light Co. (Ltd.). In 
addition, the author has pleasure in referring to the assistance rendered 
ру Mr. E. Gimingham in working out this fórm of standard Ediswan glow 

mp. 

f The observations in 1896 were made with great care by Mr. J. Т. 
Morris, at one time private assistant to the author, but now lecturer on 
electrical engineering їп the East London Technical College. The obser- 
vations in 1902 were made under the direction of Mr. W. C. Clinton, B.Sc., 
demonstrator in the Pender Laboratory, and to whom the author is 
indebted for val ed and willing assistance in the experiments Here described, 
as wellas many others related to this investigation. 


1:8 per cent. The results of the measurement are, however, to show 
that in six years, during which these glow-lamp standards have been 
much used, the set belonging to the Pender Laboratory have pro- 
bably remained as constant in light-giving power at thesame voltage 
as the pentane standard. At the end of the firet set of tests the 
atmosphere had become vitiated to such & degree that, partly for this 
reason and partly, perhaps, from errors in adjustment of flame 
height, the flame standard had fallen off in illuminating power by 
8 to 10 percent., and hence made an incandescent lamp of which the 
real candle-power was 12°75 appear to be about 143. 

One other suggested incandescence standard must be briefly men- 
tioned. It was proposed by Mr. Swinburne, Prof. S. P. Thompson 
M. Blondel and others, that the light from 1 square millimetre o 
the crater of the arc-lamp should be taken as a standard of luminous 
intensity. Measurements of the intrinsic brilliancy of the crater by 
different observers do not agree very well, and it cannot be said that 
the experimental work done so far holds out a promise that this 
source of light will fulfil all the requirements of а standard. Measure- 
menta of the intrinsic brightness of the arc crater made by Mr. Trotter, 
M. Blondel (in 1893) and Mr. Petavel (in 1900) gave values for this 


constant respectively of 170, 158 and 147 candles per square milli- 


metre. The actual incandescent area which forms the crater is, 
however, very small, and, according to a discovery made by Mr. 
Trotter, it vaT often exhibits a rapid rotatory movement, eo that it 
is not so simple, physically speaking, as a surface of molten platinum. 
The intrinsic brilliancy of the crater їз so great, and the quality of 
its light is so different from that of most secondary standards, that it. 
is a matter of greater difficulty to compare this arc standard with a 
secondary standard than is the case with the Violle platinum atan- 
dard, ence, for all these reasons an incandescent platinum 
standard will probably be preferred. — 

The conclusion, therefore, which may be drawn from the preceding 
facts is, that at the present moment there are five sources of light 
which can in all probability be regarded as sufficiently constant to 
enable them to be used for reproducing a standard of luminous 
intensity with a degree of accuracy approximating to 1 per cent. or 
less. Two of these may be called primary or reference standards, 
aud three working standards. The primary standards are :—( 1) The 
Violle platinum incandescent standard ; (2) the Vernon Harcourt 

ntane l.candle flame standard; and as practical working stan- 

ards (3) the Hefner or Amyl-Acetate lamp; (4) the Vernon 
Harcourt self-contained 10-candle pentane lamp; (ö) the Fleming- 
Ediswan large bulb incandencence electric lampe. 

The first two reference standards can be set up at а national 
standardising laboratory, or а Government testing laboratory, and 
can be relied upon to preserve a selected standard or unit of light. 
with an accuracy which is comparable with that of photometric 
measurements generally. Of the three working standards, the Amyl- 
Acetate lamp is decidedly inferior to the other two in the quality of. 
its light, and difficulties arise in using it even to standardise glow 
lamps, whilst it is quite unsuitable for use with arclamps. One 
objection which has been raised to the employment of the Violle 
standard as a primary standard is, that it involves the use of a mirror: 
to reflect the vertical ray from the molten platinum into the photo. 
meter, being used to compare it with a secondary flame standard, 
and hence there is possibility of error produced by the slight uncer- 
tainty attaching to the coefficient of the reflection of the mirror. 
The defect could be obviated by employing a photometer placed 
vertically over the molten platinum to compare the emitted light 
from it with a large bulb glow-lamp stan made on the author's 
plan, and this, again, could be compared with any required flame 
standard, the ray from which must necessarily be horizontal. Other 
objections have been raised to the employment of the Violle standard 
аз а practical primary reference standard, such as the difficulties 
likely to arise from the column of hot air ascending from the 
platinum.* A further investigation of this standard is, therefore, 
much to be desired, and it seems a piece of work that might very 
suitably be undertaken in the National Physical Laboratory, where 
it is to be hoped a primary reference standard of light may, before 
long, be established. 

(To be continued.) 
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J V da 
* This source of error was suggested to the author in conversation by 
Mr. А. G. Vernon Harcourt. i , 
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PATENTS EXPIRING IN 1908. 


The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommendation 
of the Judicial Committee of the Privy Council) will expire 
during the present year. The list includes only those patents 
of 1889 which have been kept in force up to date by payment 
of the renewal fees: — 


(1889). No. Name of patentee. Subject of patent. 
Jan. д 118 | W. Р. Widdifield and | Electric brakes for traine. 
A. H. Bowman 
Jan. 5 238 | J. D. Gibbs and Emile | Alternate-current dynamoe. 
Fesquet 
Jan. 15 757 C. J. Van Depoele ... | Trolley contacts for overhead 
conductors. 
Jan. 17 877 | Willoughby Verner... | Magnetic and sight compaes. 
Jan. 26 | 1,460 | John S. Sellon......... Secondary battery plates. 
Jan. 28 | 1,480 | Arthur Wright, G. Н. | Electric meters and motors. 
Alderton, and G. J. 
Philpott 
Feb. 8 | 2,297 Wilhelm L. Е. Helle. | Tranportable galvanic dry- 
sen elements. (guns, &c. 
Feb. 12 | 2,518 J. A. C. Adelsköld ... | Electric appliances for firing 
Feb. 15 | 2694 | W. T. Goolden and | Apparatus for the measurement 
Sydney Evershed of electrical resistances. 
Feb. 25 | 3,272 Westinghouse Elec Co. Electric motors. [tribution. 
Mar. 5| 3,844 | Westinghouse ElecCo. | Regulators for systems of dis- 
Mar. 22 | 5,014 | C. J. Ven Depoele ... | Switches and suspenders for 
overhead conductors, 
Apr. 1 5,5635 Lacombe & Co. (Parie) | Electric batteries, 
Apr. 2 5,612 | Edwin W. Rice ...... Distribution of electric currents. 
Apr. 2 | 5,621 | Elihu Thomson ...... Induction coils or transformers. 
Apr. 6 | 5,913 | C. J. Van Depoele ... | Devices for establishing contact 
in electric railways. 
Apr. 9 | 6,0654 Elibu Thomson Spark-rupturing appliances. 
Apr. С | 6, Elihu Thomson ...... Electric motors. 
Apr. 16 | 6,527 | Nikola Tesla Electromotors. 
Apr. 29 | 7,108 | B. M. Drake and J. M. | Safety devices for bigh-voltage 
Gorham. circuits. [therefor. 
May 14 | 8,038 | Elihu Thomson Electric welding and apparatus 
May 28 8,815 | Westinghouse Elec- | Devices for automotically inter- 
tric Co. rupting an electric circuit. 
June 4 | 9,500 | Hermann Lemp ...... Dynamo with transformers for 
electric welding. 
June 18 | 9,977 | Harry N. Marvin ... | Apparatus for giving motion to 
reciprocating parts by means 
of electricity. 
July 6 10,983 M. von Dolivo-Dob- ! Electromotors. 
rowoleky and the: 
| Allgemeine Co. | 
July 9 11,046 | Westinghouse ElecCo. Cores for electrical apparatus. 
July 15 11,204 Wilhelm Deckert ... Microphones. 
Aug. 19 15,057 В. Marinovitch and Penny-in-the-slot telephones. 
Géza Szarvady 
Aug. 25 13,322 E. J. P. Mercadier ... | Transmission of electric signals. 
Sept. 16 | 14,589 | F. Н. W. Hiegins...... Printing telegraphs. 
Sept. 25 | 14,991 | Otto T. Blathy......... An electricity meter. 
Oct. 1 | 15,402 | Geo. Westinghouse, jn. Alternate-current distribution. 
Nov. 23 | 16,662 | Waldron Shapleigh... | Moulds for casting the plates of 
secondary batteries. 
Dec. 7 16, 709 | Henry H. Lake The conversion of alternating 
into continuous currents. 
Oct. 29 | 17,060 | Thomas Parker Electric furnaces. 
Oct. 29 | 17,124 | WestinghouseElectric | Interrupting devices for electric 
Co. circuits applicable for protect- 
| ing electrical apparatus in 
such circuits. 
Nov. 19 | 18,481 | Clement Payen ...... | Electric batteries. 
Nov, 22 | 18,743 | Sydney Pitt. Cables. 
Dec. 5 | 19,420 | Henry Н. Lake ..... | Electromagnetic motors. 
Dec. 5 19,426 | Henry Н. Lake ...... Electromagnetic motors. 
Dec. 3 | 19,450 | Maurice Leblanc... .. An electro motor. à 
Dec. 65 2955 M. von Dolivo-Dob- | Electrical induction apparatus. 
rowolsky and the 
| | Allgemeine Co. 
Dec. 10 | 19,835 Martin Perls and | Electric signalling. 
Theodore Perls 
Dec. 24 | 20,764 Westinghouse Elec Co. Armatures. 
Dec. 51 | 20,918 Wm. Stanley Self- regulating dynamos. 
Dec. 31 | 20,955 James John Wood .. Dynamo: electric machines. 


The Edison Storage Battery.— The Edison Storage Battery 
Co. of Orange, N.J., is now prepared, according to the Elec- 
trical Review of New York, to manufacture the new Edison 
storage battery. It will be placed on the market early in 
January, and a large demand is anticipated by the company, 
of which Mr. Edison is president. 


CORRESPONDENCE. 


е 
MR. SWINBURNE AND ENTROPY. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sins: It is unusual to discuss a Presidential Address, but as 
my remarks on entropy were in a footnote, and as Prof. Perry 
has attacked me, I will answer him. But I must first protest 
against his assumption that an address to the Institution of 
Electrical Engineers, а body which has honoured Prof. Perry 
by electing him president, is merely given to a body of students. 
With the personal parts of his letter I need not deal. 

The term entropy was introduced by Clausius, while we 
owe the idea and its development to Kelvin, Olausius, Rankine 
and, perhaps, others (see Tait’s sketch). The idea of entropy 
as used by the great thermodynamicians is quite clear, and 
everyone who has really mastered the elements of the subject 
understands it. I wrote to introduce no new definition or 
idea of entropy; it would not be for me to tamper with the 
work of great scientific men. The idea I wish to get gene- 
rally accepted and understood ia that used, as far as I have 
read, by such men as Kelvin, Clausius, Gibbs, Duhem, van 
Laar, Planck and, to в great extent, Helm, to mention a few 
writers of varied nationality, and by nearly all those who 
have written specially on thermodynamics. My contention is 
that a large number, not of specialists, but of writers on 
mathematical physics and on steam engines, do not define 
entropy correctly. For simplicity of mathematical treatment 
tooks on thermodynamics begin with reversible changes, and 
thus treat d$ as equal to dH /o. In the hypothetical case of 
reversibility the differential of entropy would be numerically 
equal to dH/6, but as reversibility is non-existent, d$ = dH/0 is 
not a definition of entropy ; in fact, it is not only numerically 
incorrect, it conveys no idea of entropy at all. But a large 
number of writers who have apparently never gone on to study 
the thermodynamics of irreversible—that is to say, real— 
thermodynamical changes, base their defininition on a definite 
relation between the heat taken in at a given temperature and 
the increase of entropy. 

Prof. Perry says If dH /o be called dQ, then Q isa property 
of the stuff which returns to its old value when 0 and p and v 
return to their old values after any changes." Prof. Perry 
eays This is the second law of thermodynamics.” I join 
issue at once ; I say it is an incorrect statement. If Prof. 
Perry had prefaced the statement with “In a completely 
reversible process " 16 would not have been wrong ; if he had 
said “In а completely reversible process, and only in a com- 
pletely reversible process,” it would have been better ; but if he 
had said “In a completely reversible process, which can 
never exist, and only in a completely reversible process—that 
is to say, in an impossible hypothetical case imagined only 
for convenience of thought—if dH be called dQ, Q would 
be а singlo-valued function of 0, р and v," he would have made 
a statement which is correct, and perfectly clear. Even then, 
taken alone it would not be the second law of thermodynamics, 
but the second law can be derived partly from it. But Prof. 
Perry makes no such accurate statement. Applied to all real 
changes—tbat is, to all partly irreversible changes—his state- 
ment is incorrect. Thus, if a perfect gas could expand isother- 
mally and reversibly, so as to increase its volume a little, taking 
in dH / and giving out an equivalent amount of work, 
dQ=dH/6; but if, instead of that, it expands into a little 
vacuous volume, taking in no heat and doing no external work, 
its co-ordinates Ө, р and v are as after the reversible change, 
but dQ is different, being now equal to zero. Q is thus not a 
function of the co-ordinates only. The increase of entropy, 
аф, however, would be the same ia both cases, as the 
entropy is a function of 6, p and v. А body may increase 
its entropy while keeping its temperature constant without 
taking in any heat at all. If the temperature is constant the 
process is isothermal. If the body takes in no heat and gives 
none out the process is adiabatic, which means that no heat 
passes through. But it is not isentropic, because the entropy 
increases. A good example would be a perfect gas expanding 
into a vacuum ; another is two mutually inert gases allowed 
to diffuse into each other. In this case, studied by Gibbs, 
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the pressure, total volume, internal energy and temperature 
remain constant, but the entropy increases. 

Taking Prof. Perry's next paragraph, he says that what he 
states that is, about dH /o and d- is in all the books. It is 
not; but unfortunately it is in many of them. I have not read 
all the books, but I only know one on thermodynamics which 
boldly starts out with a wrong definition of entropy, and that 
is by Alexander. 

Prof. Perry then goes on that I say all text-books of 
engineering and most treatises on mathematical physics are 
wrong. I could not say all text-books of engineering, as I 
have not looked at them all; I said most. I have not yet 
come across one with a correct definition of entropy, and as 
many more than nine out of ten of the books on physics are 
wrong I feel justified in saying nine of ten of the whole are 


wrong. 
Prof. Perry wants to know how they are wrong. І can 
merely repeat what I have said already. They are wrong 
essentially in defining entropy, 4, as 


dH 
ф= | 9” 
because ф is only numerically equal {о J = in the limiting 


case of reversibility, and is in nature always greater than 
/dH/6. The excess of $ over /dH/0 was called by Clausius 
the ** uncompensated entropy,” and no process in creation can 
go on without the production of uncompensated entropy, or 
without inoreasing the entropy of the universe. A definition 
given without any reservation as to reversibility, which is only 
numerically correct in the case of reversibility, which is wholly 
incorrect when applied to real changes, and which gives no 
means even of valuing the entropy numerically in ordinary 
changes, is wholly wrong. It gives the reader the idea that 
the increase of entropy is a function of the heat actually 
taken in. | l 

The writers I find fault with do not all make exactly the 
same mistakes. Many of them define entropy as the quantity 
factor of heat energy. Auerbach is a striking example. See 
` also parts of Helm. In the cases of irreversible change I have 
mentioned, where the body increases in entropy at constant 
temperature, its internal energy remains constant though its 
entropy increases. The entropy cannot, therefore, be a factor 
of the energy. Again, let some perfect gas expand reversibly 
arid isothermally, taking in heat Н at temperature 6, and 
giving out energy equal to H to a mechanism. The entropy 
of the gas increases by H/0 — , but, as the temperature and 
energy of the gas are not altered, ¢ cannot be a factor of 
the increased energy of the gas. Where is the partioular 
energy of which it is the factor? The reservoir has lost some 
energy which has been passed on by the gas to the mechanism, 
and the entropy of the intermediate link—the gas—has been 
d at constant temperature; so entropy is not a factor 
of heat. 

Next, I oriticise the statement that do is an exact differential. 
It is only an exact differential in the hypothetical case of 
reversibility ; in nature it is never an exact differential. 

Next—though, if do is an exact differential, ¢ is a function 
of the co-ordinates—I criticise the converse statement, that, if 
$ ів а function of the co-ordinates, @ф is exact. I вау that 
anyone who makes that statement not only does not under- 
stand entropy, but he uses mathematics blindly, and does not 
understand the physical meaning of a differential equation. 

Next, I accuse even the thermodynamicians of treating 
“ adiabatic ” and ** isentropic” as synonymous terms. They 
are only synonymous in reversible changes, and, in fact, they 
always differ. In the case of a perfect gas expanding wholly 
irreversibly into a vacuum, the change is both adiabatic and 
isothermal at the same time, but it is not isentropic. 

There are a great many minor points which I need not go 
into here. I pointed out some of them in the first part of a 
Paper on the Factors of Heat at the Physical Society; but 
as the Paper fell into the hands of certain people with the 
same sort of ideas on thermodynamics as Prof. Perry, the 
Physical refused to publish it, without in the least under- 
standing it, and I am now in the position of being unable to 
publish and thrash the matter out until I have finished the 


whole Paper and can make a book of it. The Paper was never 
criticised at all. From the discussion it was clear that по one, 
except, perhaps, Dr. Donnan, had the remotest notion what it 
was about. 

As to the 0, & diagram, I hold that so long as it is based on 
а wrong idea of entropy, and so long as the student is told 
that the areas of the p, v and 0, ¢ diagrams are proportional, it 
will do harm. If Prof. Perry will work a 0, ф diagram for 
greatly wire-drawn steam, he will scon find the mistake. I am 
not alone in this criticism. Mr. Bryan Donkin, in his preface 
to Prof. Boulvin'a book on the 6, diagram, refers to the error, 
but not at all clearly. М. Marchis has, I think, brought the 
error to the notice of the Frenoh Academy of Sciences, but I 
have not yet read his Paper. 

Prof. Perry then goes into calculations about а pound of 
air. They are not in scientific units, so I have not cheoked 
them. They appear to be meant to show that ¢ is a function 
of the co-ordinates, but as no one has, so far, denied that, the 
arithmetic is unnecessary. 

Prof. Perry says, ‘‘ We, the writers of engineering text- 
books, and the writers of all, except one-tenth, of the books 
on mathematical physics (according to Mr. Swinburne), say, 
o.“ І never thought of Prof. Perry as a writer of books on 
mathematical physics, as I never heard he had written even 
one. May I ask whom he includes in we," and whom he 
separates as the writers of the other tenth? But as he has 
taken up the cudgels in defence of the engineering and nine- 
tenths of the physics books, I am very happy to discuss the 
matter with him. Except as expressed in his letter, I hardly 
know what Prof. Perry's own views are, but will look up with 
special interest anything that he has written on thermo- 
dynamics when I return home. But I must ask him.to do 
me the honour of reading what I write carefully. I try to 
write with accuracy, and it is sheer waste of your space and 
your readers’ time for him to accuse me of disputing the 
second law of thermodynamics, or of saying ф does not depend 
on the co-ordinates, or that two and three do not make five. 
Though Prof. Perry has failed to state the second law correctly 
in his letter, I am courteous enough to believe he understands 
it, and I will ask him to show the same sort of courtesy to 
me, and not to accuse me of writing nonsense whenever he 
does not catch my meaning. If re-reading what I write does 
not make my meaning clear, he can always ask me, and I 
will be delighted to explain.— Yours, &o., 


Southsea, Dec. 28, 1902. JAMES IJWINBURNE. 


DUST DESTRUOTORS AND ELECTRICITY WORKS, 


TO THE EDITORS OF THE ELEOTRIOIAN. 


Sms: With your permission, I should like to say а few 
words in reply to A Destructor Manufacturer,” whose letter 
appeared in the correspondence columns of your issue of 
December 19th. The statement made in my previous letter, 
that the steam raised by our destructor boiler was sufficient 
to supply two 50kw. sets at full load did not, of course, 
imply that these two sets were run at full load during the whole 
of the nine hours’ shift. We are not yet in the fortunate posi- 
tion of having a load of 100kw. for nine hours per day. Our 
output during the past two months has averaged 500 units 
per day, and, as I have already stated, in order to generate this 
number of units we use up all the refuse collected in the dis- 
trict. During the past month or two we have, on many 
occasions, got rid of considerably more than 21 tons of refuse 
per nine hours’ shift, 26 or 27 tons would be much nearer the 
mark, so, if * Destractor Manufacturer” will make the necessary 
calculation, he will find that the number of units generated 
per ton of refuse will fall very considerably short of the figure 
he names. | 

I quite agree that, providing our engines ran condensing, ` 


better results in the matter of units generated per ton of refuse 


would, no doubt, be obtained ; but, on the other hand, if we 
used coal as a fuel, much less coal would be used if we ran 
condensing than if we ran non condensing, so to me the 
matter appears ав broad as long, and whether we ran condens- 
ing or not Т am of opinion that the final result would be the 
same. 
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The statement of Destructor Manufacturer that the 
destructor was designed primarily for destroying the refuse, 
without considering the question of steam supply to the elec- 
tricity works is news to most people about here. Everyone 
that I am acquainted with has been under the impression that 
in the general design and arrangement of the destructor the 
question of steam supply to the electricity works was fully 
considered and gone into. As a matter of fact, at the time I 
first came on the job there was some talk of not having any 
other boiler but the one in connection with the destructor. 
How this arrangement would have answered I hardly care to 
say. Apologising for trespassing on ко much of your valuable 
space.— Yours, &o., Н. WaRNG. 


Mexborough, Dec. 29. 


LEGAL INTELLIGENCE. 


С 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Council 
ARBITRATION. 

1218 examination of Mr. E. MANVILLE was continued by Lord Robert 
Cecil :— 

Lord ROBERT CECIL: Now, Tables 9 to 15 deal with the various 
calculations on which the company's working expenses are founded. I under- 
stand, Mr. Manville, the only observation you desire to make is that you do 
not believe in the view that you can take the average price of coal as a 
basis of calculation ? —No, I do not, because I believe the whole tendency 
in coal is to rise in price all over the world at the present time, and the 
prices prevailing now are likely to be lower than the average in the future. 
That is one of the trade risks in estimating tbe probabilities of the 
undertaking. 

Now, skipping Tables 14 and 14a, we come to 15 and 16. These deal with 
capital chargea ! These questions depend largely on load-factor. 

One of the few things we are agreed about is that on а 12 per cent. load. 
factor a kilowatt means 1,000 units sold ї—Үев, annually. 

What do you вау is the capital coat for extensions per 1,000 units sold 
after 1904 1—#100 per kilowatt. I have carefully calculated this figure. 
My total figure per kilowatt is £116. 6s., but the amount of energy that has 
to be distributed is 25 per cent. less than that which is generated, and my 
figure allows the company a substantial reduction, even on their own figure. 

Do you agree that 14 per cent. is a proper figure to allow for deprecia- 
tion {—The lowest figure. 

You have said the company cannot supply power profitably at the 
charges set out in their tables. Will you tell the tribunal how you get at 
the cost and the principle you have adopted in arriving at the cost per 
unit '—I divide the total costs of production into two portione, those which 
do not vary and those which do vary with the load-factor. The non- 
variable part includes coal, vil, water, waste and stores, and I do not believe 
that in 1951 the company can hope to achieve better results with these 
items than those at present achieved by the Westminster Company. The 
Westminster costs for these items are 113d. and the other charges 
(distribution, management, rente, rates, taxes, &c.) are 1:214., making 
2:24d. Then I make a reduction of 14 per cent. because of the greater 
size of the Metropolitan undertaking as compared with Westminster. That 
brings me to the figure of 1:10d., making the total cost per unit 2:25d. in 
1951. The present cost to the company is J'12d., of which coal is 1:574. 
This figure, I think, will be reduced in 1905 to 1°265d. (for coal, oil, waste 
and water) That wil make, on a 12 per cent. load-factor in 1905, 2:81d. 
Taking the capital at £100 per 1,000 units sold on the 12 per cent. lighting 
load-factor, and reducing that in the proportion of 12 to 20 for the power 
load-factor, the capital charge would be £60 рег 1,000 units sold. On this 
has to be levied interest at the rate of 44 per cent. and 14 per cent. depre- 
ciation. That is 6 per cent. and brings the capital charge to 0 864d. per 
unit sold. In 1905 the cost per unit would, therefore, be 5:059 against the 
company's proposed price of 5d. per unit for power, and 2°654d. in 1931, 
against the selling price of 2d. ia that year. 

We pass, now, to Table 19, the company's estimated value of their works 
and buildings. What is the final figure of your valuation ! — £169,198. 
This compares with £180,000 by Mr. Wright. 

Cross-examined by Mr. BALFOUR BROWNE, K. C.: I вее, Mr. Mau- 
ville, the purchase price column in your Table B [see the last issue of The 
Electrician, p. 401] is worked out. First, you put the amount of the pur- 
chase price, how much it exceeded the capital, and then the percentage 
that relates to capital expenditure, the premium per head of population 
and the unite sold. I find, for instance, that Sheffield got 118 per cent. 
according to this calculation over and above the capital expenditure, 
although it was only selling 1:82 units per head of the population? 
I should like to look into this before answering. 

Referring to your calculations of the cost per unit in 1905, do you know 
that, in September of this year, coal was costing us, not 1:2654., but 1:24d., 
the other expenses 1°45d., and, therefore, the total in 1902 was 2°69d., 
against your calculation for 1905 of 2°815d., and that without the econo- 
mies we are to effect? You may not be able to accept that figure, but 
would that not rather shake your idea that we shall not be able in 1905 to 
get below your figure of 28184 and your constant of 1:55d. ?—If you have 
got a little quicker towards economy than expected, I do pot thipk it will 
make any difference to the ultimate charge, | 


You were calculating, also, the cost of producing a unit of electricity for 
power in order to show that we never could supply power at a profit 1i— 
Yes, at the price set out in your tables. 

Do you know that your calculation, worked out in your way, gives 
Shoreditch, which is supplying at 1'97d. per unit for power, a producing 
cost of 571d. 1—No, I do not. But if Shoreditch is supplying at 1-97d. per 
unit, and is not supplying at a profit, it only shows how necessary it is for 
them to reduce the price to get the field. 

Is Brighton, supplying at 1°76d., making a loss !— Have you calculated 
8 Shoreditch loss on the same number of hours and 20 per cent. load- 

actor 

Yes !— Then I am surprised to hear it. 

In every one of the Power Bills, and you, Mr. Manville, have given 
evidence in some, the idea of getting the load-fector was that it so improved 
the work that you could produce at the lower rate, and with a 25 per 
cent. load-factor in the ClydeValley Bill they calculated to produce current 
at 0°664d. !—But not with London coal prices, ог the inconveniences and 
inefficiencies of the Metropolitan Company’s system. 

You have dealt with these inconveniences at considerable length. You 
have spoken of scrapping the turbo-alternators and making economies, but 
then we should make larger profits !— Yes. 

Now you have said you thought all the Jarge consumers had taken our 
supply, and that we had nothing left. Do you know that up to Oct. 23, 
1 we added for old consumers 5,418, for new consumers in old houses in 
Marylebone 7,616, and for new houses 17,134 lamps — There will, no doubt, 
be some demand from old consumere, but a decreasing one. 

Now, as to the capital for future expenditure being £100 per 1,000 
unite. You start with a figure which you say is ours—£60 per kw. 
Would you put it lower 1—I think it higher than it need be. 

The £60 per kilowatt includes a very large amount of spare or stand-by. 
Is it fair to assume that the stand-by is to be increased in the same pro- 
portion as all the other plant *—You need to maintain the same percentage. 

In estimating the field for future supply you said that this might reach 
15, 000,000 units if there were competition between two companies. 
Why are two companies to do better than one if the one pushes its busi- 
ness ї —The most important reason is the material reductions you would 
have to make if there were competition. 

What would the other company do the producing at per 1,000 unita 
sold !—£75. 

If they could do it at £75, I suggest our additional capital will be spent 
in the same proportion 1—16 is impossible. 


à 


Mr. Horace Етигр PARSHALL was then examined by Mr. Fletcher Moulton. 

Mr. FLETCHER MOULTON: You have devoted your main attention, 
Mr. Parshall, to electrical installations, have you not? You de:igned and 
superintended the equipment of the Central London Railway, and a number 
of other electric installations, and you have had experience in lighting as 
well as in tramways ?—My whole early experience was in lighting. 

Have you valued the plant you have found ia Marylebone ?—Yes, at 
great lengtb. The amount is £169,000. 

With regard to the mains. I asked Mr. Todd questions as to the testing 
of his mains, Is the test of a short portion of a main of any value at all ? 
Not the slightest. Defects would occur in a considerable length of high- 
ten-ion mains that would not occur on a short piece. The danger of leak- 
age at joints and connections is much greater in the longer run of the 
mains. Cables generally fail in the joints and not in the solid parts. 

Now, as to the field. That is estimated by the Borough Council at 
12,500,000 units in 1931. Is that a full estimate !—I think it is. 

Ав to the use of electricity for beating and cooking or for industrial 
purposes 1—1 do not think many people can afford electric heating, and I 
do not think anyone would seriously assert that cooking would come exten- 
sively into use. 

With regard to power —No matter what the price, I do not think there 
would be any considerable field for power in Marylebone. 

What about lifts '—They are the worst class of customers you can put 
on your circuits. 

There has been some comparison of the capital charges with regard to 
St. James’ and with regard to Marylebone. Does plant outlay depend on 
units generated ?— Ye". 

Do you think £100 per 1,000 units is too high to put it at !—The £72 
which seems to have been suggested as fair for a contiauous-current 
system, if added to the transforming machinery, according to the estimates 
put in and corrected for efficiency, you get beyond £100. 

What, іа your opinion, is the proper allowance for depreciation }—24 
per cent. years for electrical plant is almost an electrician's eternity ; 
it is beyond anything that we know of. I do not know of any machine 
that bas stood beyond 10 years. 23 per cent. ів the least that should be 
set. aside, reckoning on first cost. 

Now, can an estimate of future profits be made upon an assumption that 
the cost of production will be 40 per cent., or any fixed percentage of the 
revenue ?—There is absolutely no relation bet ween cost of generation and 
selling coet. 

As to capital charges in relation to the total cost for power. Would the 
cost of generating for power be higher than the price they proposed to 
charge for it ?—I think so. 

Cross.examined by Mr. BALFOUR BROWNE: Now, as to power. 
You contider power cannot be looked upon entirely as а bye-product. But 
supplying power would not increase ordinary establishment charges, office 
work, general manager, and all that. What itema would be increased ї— 
Everything pretty strictly in proportion to the increased output. 

With regard to the depreciation. Do you apply 2} per cent. deprecia- 
tion all over the capital ?—All over the capital. 

Good heavens! do you apply it to the buildings — No. But there is an 
average figure, the buildings would be lees, the other items greater. 

Now, give me some details of the £100 per 1,000 units sold for plant, 


THE ELEOTRIOIAN, JANUARY 2, 1903. 


445 


&c. —Generating station £7 per kilowatt, £30. 16s. for plant, sub-station 
buildings £3, plant £10, high-pressure fesders £8. 16s., leaviog for the 
distributing system £37. 

£37 added to £60. 6s. you have given me comes to £97. бв. ! —Yes. 

Now, you have laid down for the Glasgow Corporation a plant for the 
purpose of their tramways, and I have before me the cost. The total in 
Glasgow comes to £51. 12е, i—That is not providing for spare plant. 

You were making buildings, putting in plant and sub-stations, and high- 
pressure feeders there, and they came to £31. 12a. If I add to what you 
have given me here ( £51. 12s.) £37 for distribution, that comes to £68. 12s., 
as against £100 !—Those figures at Glasgow were preliminary. As а 
matter of fact, it cost us £75 per kilowatt. 

You criticised our testing of the mains, and said it was not a proper test. 
How would you have tested it !—The network should be tested as a whole. 

Re-examined by Mr. MOULTON : You say Glasgow cost £75 per kilo- 

watt es. That £75 comprises the power station, the sub-station, the 
transmitting system and the converting machivery. 
. With regard to wages, when you get to a business of considerable size is 
it found that the wage expense is practically proportionate to the increase 
of business Yes. Coal көрүө gyre increases in proportion to the number 
of units, the wages increase, and the attendance on the machines increase 
in proportion also, Any economy in wages and salaries could only be in 
the higher officials. 


Mr. FRANK STOKES, surveyor, was then examined as to probable future 
demand for electric energy in Marylebone, which be urged was very limited. 

Mr. ARTHUR К. ROWDEN, estate agent and surveyor, was aleo examined 
as to this aspect of the case. 

Mr. TEBxNCE G. Bacon, electrical inspector for Marylebone under the 
agreement between the Metropolitan Company and the Marylebone Vestry, 
was examined as to certain investigations he had made as to the use of 
lifts, fans, &c., and the percentages driven electrically and otherwise. 
This witness’ evidence concluded the 23rd day's proceedings (to Oct. 24) 
and the inquiry was here adjourned to Nov. 1. 


On the resumption of pro:eedings on Nov. 1, Mr. WILLIAM MARSHALL, 
surveyor, was examined as to his valuations of the company's sub-let 
properties, &c. 

Mr. ARTHUR ASHBRIDGE, architect and surveyor, followed. 


Mr. ALFRED GORDON SaLaMON, analytical and consulting chemist, was 
next examined as to the consumption of gas in Marylebone. This was 
given for the year 1899 at 1,202,000,000 cubio feet--61,000,000 for street 
lamps and 1,141,000,000 for private consumers. This witness went very 
fully into questions relating to the reduced cost of gas manufacture and 
the influence of the incandescent gas upon illumination of private and 
public places. The witness was severely cross-examined by Mr. Sargant. 

At this stage Mr. Автнов WRIGHT was recalled and further croes- 
examined by Mr. Crippe as to the details of his valuation cf the plant to 
be taken over by the Council. Mr. Wright's figure was £180,473. А long 
cross-examination ensued as to the basis upon which Mr. Wright's valuation 
was made. 

Mr. Laurence E. НА1ВВҮ was afterwards recalled and further examined 
by Mr. А.В. Cane on the question of difference in the cost of administration 
after the company has parted with its Marylebone undertaking. The 
witness handed in a “Memorandum relating to the probable reduction in 
management expenses due to the severance.” 

Mr. EDWARD MANVILLE was now recalled and further cross-examined 
by Mr. Crippe, principally upon the question of the possibility or otherwise 
of installing larger units of p'ant in the Marylebone stations, to obviate 
the necessity of an outside supply. 

Mr. Jonn Ногмеѕ SHELDRAKE, gas engineer, was the next witness, and 
gave evidence as to the efficiency of the incandescent gas mantle. 


Mr. ERNEST CooPER, chartered accountant, followed, and was examined 
by Lord Robert Cecil on the subject of depreciation, and as to the cost of 
borrowing future capital. 


Mr. A. Rose SrENNING was examined on the subject of the basis upon 
which the Metropolitan Company's Marylebone undertaking should be 
valued for purchase as a going concern. 


Mr. SAMUEL WALEER, valuer, gave evidence as to present and pro- 
spective value of properties in Marylebone, &c. At the termination of 
Mr. Walkers lengthy examination, cross-examination, &c, the proceedings 
were adjourned till Dec. 10. DNA 

It was, however, Dec. 12 before the arbitration was resumed, when 
Mr. Cane referred to the arrangement made during the cross-examination 
of Mr. A. Wright that that gentleman should confer with the company’s 
advisers on the subject of the valuation amount for plant, &c. The con- 
ference had, during the adjournment, been held, and Mr. Wright had 
been able to agree some figures, while others he had been unable to 
agree. The Court would see a considerable number of items had been agreed. 

The UMPIRE: Then, to put this summary of agreed items into con- 
crete form, we shall have to alter the valuation made by Mr. Stenning and 
the other witnesses by substituting for £180,000 the figure of £247,324. 

Lord ROBERT CECIL : That is ao. 


This concluded the evidence, and Mr. Moulton (in the absence of Sir 
Edward Clarke, who was indieposed) commenced his summing-up speech 
for the Borough Council. 

Mr. MOULTON : I think, Sir, the task before this tribunal is a very 
novel one, and in many respects а very difficult one, the difficulty arising to 
no inconsiderable extent from its novelty. It is not only the first instance 
that I know of of such а purchase, but the subject of the purchase is in 
many respects widely different from that of other companies that have 
been purchased by an arbitration value. This is the purchase of an electric 


lighting company with ordinary powers, limited and conditioned by special 
arrangements, Both these facta will, if our case is right, profoundly affect 

our valuation. My learned friends have by their questions seemed to 
indicate that this is what they term the purchase of a statutory company, 
as if that had peculiar consequences on the valuation. I submit, Sir, that 
there is no such thing as a class of statutory companies having a special 
type of valuation. I shall give full weigbt to the position given to this 
particular company by statute, but what I protest against is, that because 
a company is governed or even created by statute, it is, therefore, to have 
any different mode of valuation from what it would get from the nature of 
the company itself. There is one other point of a general character I wish 
to premise, and that is that this is clearly a purchase by agreement. It 
is a purchase, of course, under the powers of an act, because it was neces- 
sary to have an act to entitle the Borough Council to buy and the com- 
pany to sell. The special terms of that act are, of course, what will guide 
you absolutely throughout the whole of your deliberatione, but we know 
that that act was the outcome of an ment between the parties to 
purchase on terms agreed if possible, if not, to be settled in the ordinary 
Lands Clauses Consolidation Act way. But I quite agree here that pur- 
chase by agreement signifies that we are to pay them the value of what 
they are selling —that is, & purchase between a willing buyer and a willing 
seller, and there is no question of compulsion. If there is an eager buyer 
and an unwilling seller you exaggerate the price, and with an eager seller 
and an unwilling buyer you get а reduced estimate of the price. The true 
test of value is between the willing buyer and the willing seller, and I am 
going to submit to you, Sir, that that is what you have to arrive at here. 
But I consider we are bound to give the full and fair value of the under- 
taking that we are purchasing. Now, Sir, I first want to direct your attention 
to the nature of an electric lighting company, because I think that pro- 
foundly influences the valuation. An electric lighting company has most 
exceptional duties and most exceptional obligations. Practically an electric 
lighting company is not only compelled to do all that the public require of 
it in the way of quantity of supply, but it is obliged to do that every 
moment without in any way being practically able to prepare for the 
demand. In the cases of gas and water companies the original outlay of 
capital, or the outlay of capital at far distart moments, puts the company 
beyond all danger of being unequal to their work. With electric lighting 
companies that is not so; these companies are obliged perpetually to 
have a margin over the probable demand at the maximum moment. 
This peculiarity of electric lighting is one which has the greatest effect on 
the commercial value of such an undertaking, for it means that, step by 
step with the increase of possible demand, there must bea continuous 
outlay of capital, in amounts so large, that in the ordinary growth of a 
company it becomes several times as big as what you might call the initially 
sufficient plant. Now, this is a very serious obligation, and it becomes 
more serious when you couple it with the fact that the concession is 
terminable. Water companies and gas companies have perpetual conces- 
sions. Tramway companies also have terminable concessions, but, practically, 
they have their main outlay at the commencement of their operations. 
Electric lighting companies are bought up under the 1888 Act, which, 
in вес. 2, provides for their acquisition by the purchaser “ Upon terms 
of paying the then value of all lands, buildings, works, materials and 
plant suitable to and used by them for the purposes of such undertaking, 
such value to be in case of difference determined by arbitration. 
Provided that the value of such lands, buildings, works, materials 
and plant shall be deemed to be their fair market value at the time 
of the purchase, due regard being had to the nature and then condition 
of such buildings, works, materials and plant, and to the state of repair 
thereof, and to the circumstance that they are in such a position as 
to be ready for immediate working, and to the suitability of the same to 
the purposes of the undertaking, and where a part only of the undertaking 
is purchased, to any loss occasioned by severance ; but without any addition 
in respect of compulsory purchase, or of goodwill, or of any profits which 
may or might have been or be made from the undertaking, or of any 
similar considerations.” There are words here which are comforting to the 
companies, and words which are very much the reverae. In the first place, 
it is to be the “fair market value at the timeof the purchase,” notas a “going 
concern,” but subject to a consideration which I have not forgotten, and 
which I will deal with in a moment. Then you are to have due regard to 
the nature of the plant, whether it is obsolete or whether it is plant that 
is new and of good quality ; the nature and then condition of such building 
works, materials and plant, and to the state of repair thereof, and here 
I come to something which was no doubt а concession to the companies: 
“ To the circumstance that they are in such a position as to be ready for 
immediate working.” I have no doubt that meant that you should con- 
sider that time would be taken in erecting these works, and that during 
that time there would be, of course, a certain amount of outlay which you 
were not immediately getting a return on until you could start your under- 
taking. Then comes, “and to the suitability of the same for the purposes 
of the undertaking," so that you are able, I take it, to criticise when you 
are estimating the final purchase price on a statutory purchase both the 
condition and the nature of the plant, buildings, &c., and whether or not 
they are suitable for the purpose of the undertaking. And at best you 
have only to give the fair market value when you have taken into considera- 
tion all these things. Now, in considering its value you have to consider 
that itis a company with a terminable life coupled with a solatium. There 
is no doubt that if this company can be bought up only on terms of paying 
its value as a going concern it would be enormously more valuable because 
it would be а perpetual concession, it would be а concession in which, when 
you bought it up, you had to buy the value of the remainder. But it is 
not so. It is one which ends at the end of 21 years, and you buy it Ње 
without any allowance for goodwill or for any future profits. 

The UMPIRE: What you bave read bears directly on what is an 

element of the claim—namely, the value in 1931 of the plant. Do you вау 
it has a bearing on any other part of the case ? 
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Mr. MOULTON: Well, no. I do not suggest you are valuing under 
that clause directly, but that the undertaking will cease on the terms 
I have stated is a matter that you have got to take into consideration in 
this valuation. "There is one other point besides ite terminability on those 
special terms that I want particularly to insist on, and that is that the 
status of electric lighting companies is distinctly worse than that of any 
other statutable company, any other company that supplies the wants of 
the public, ia one grave respect, and that is that the general statutes 
regulating their existence were passed at a time when the public was 
exceedingly jealous of monopolies, and the legislation contemplates in the 
moet practical way the introduction of competition. In this respect electric 
lighting companies stand alone. Tramway companies are perfectly safe 
from competition. Such а thing as competition between tramway com- 
panies in the same area is unknown. The water companies and the gas 
companies have no competition. Competition has been eliminated in 
spite of their having perpetual concessions, but electric lighting companiea 
not only have terminable concessions, but terminable concessions on 
specific terms that the gcant of the concession is not to hinder or restrict 
the grant of а competing one. Another point is that with the consent of 
the local authority, and even without that consent if the Board of Trade 
think there are special reasons, a concession сай be granted for years up 
to 42. There is no provision whatever as to when those years are to ter- 
minate ; it is, therefore, quite possible, with the consent of the local 
authority and with the consent of the Board of Trade, that at this moment 
а concession may be granted to a new company to come in and have acom- 
plete 42 years of life in any district. Further, а man would be very rash 
if he was to prophesy that even municipal competition would not be 
allowed in cases where concessions for electric lighting have been granted. 
This, therefore, is a risk, and by no means а theoretical risk, which the 
company aud all these companies run. Nobody, in considering the safety 
of this investment, would shut his eyes to the fact that there was a possi- 
bility, and by no means a remote possibility, of a competing concession 
being granted. It must, therefore, be in your minds, I submit, an 
important qualification of the security of this concession that it was liable 
to have direct competition introduced. 

I now want to deal with this particular electric lighting undertaking in 
those features in which it is in a special position —namely, the contractual 
relations which govern it во far as regards my clients, the Borough Council. 
These relations are so important, and bear во directly on the valuation that 
you are to give to the undertaking, that I would call your attention shortly 
to them. The agreement of Oct. 1, 1889, is an agreement unquestionably 
of very high sanction, because it is the agreement on which the Vestry 
consented to the granting and confirming of the actual order. It is the 
conditions on which the company came into existence. The first thing 
Marylebone stipulated for was a self-contained supply, a thing which 
local authorities valued very highly at that date and still do. Tne terms 
of purchase are such portion of the plant of the undertakers as is “suitable 
to and ueed by them for the purposes of their undertaking.” What 
that means ів a conundrum for the guessing of which many of us have 
received considerable remuneration, and I think we still shall in the future. 
How much a local board шау be required to take under those words is 
very doubtful; but, wha:ever they may mean, the terms of the agreement 
of Oct. 1, 1889, between these parties is clear in its meaning. The Vestry 
stipulated for а sufficient installation in the parish for supplying the parish. 
The very first clause gives security to the local authority that it shall have 
& sufficient installation habitually working the parish of Marylebone. A 
subsequent clause (4) stipulates that you are either to keep this self-con- 
tained supply from failing or you are to have a stand-by. It does not say that 
you must have a stand-by, but that, if for any reason, you fail in one, then 
there must be something at hand which will prevent that failure affecting 
Marylebone—a stand-by in the shape of “ other stations.” There is not, 
Sir, between these clauses 1 and 4 of the agreement the faintest contra- 
diction. Here was a contractual obligation that they should do two things 
—tbat they should not fail, and that, if they did fail, they should have 
some station by which they could supply the deficiency. That is the 
second important cundition on which the company came into existence. 
The third one is in clause 8, which deals with the price to be charged for 
electricity supplied to ordinary consumers and the Vestry, which was to 
be regulated by the West London Order. But the scale of prices was not 
to exceed ‘‘ the scale for the time being in force in any other parish or 
district in which the undertakers are authorise to supply energy under 
any provisional order or act passed in the present session.” Then clause 11 
gives a very drastic remedy in case article 1 is not complied with: The 
company were to be liable to a penalty not exceeding £5 in respect of 
each default for each day during which such default continues," and 
the Vestry could apply to the Board of Trade or to Parliament to revoke 
апа cancel the West London Order as to the whole or any part of the 
area. So they imperilled their order, and righteously imperilled it, if they 
did not fulfil the fundamental condition of the consent of the Vestry. 
Clause 15 says, that if the Vestry concede or give powers to any other 
company or person, or if any other company are authorised by provisional 
order, &c., to supply electricity within the parish on tarms more favourable 
to such company or person than those on which the undertakers are bound 
to supply, the Vestry will consent to alteration being made in the terms 
of the agreement as will put the undertakers on the same basis a3 such 
company or person. You see this is if the Vestry concede or give powera 
to any other persons. I quite agree the Vestry could not permit another 
company to come in on better terms. I call attention to that in passing 
because, from some remark made during the progress of the case, it seemed 
to be assumed that any company that came in muat necessarily come in on 
the terms that its concession ceased in 1931. But I contend that the 
Vestry might have allowed a company to come in with a 42 years’ con- 
cession just as these people were allowed to come in with 42 years, and the 
Vestry would not have violated their contractual relations. 

The UMPIRE: It was only put that the practice of the Board of Trade 


was to make orders running in the sams area terminate at the same 
date. 

Mr. MOULTON: Yea, it is somewhat similar to what I think has sometimes 
been done when there has been an extension of tramways. Those, Sir, are 
the fundamental contractual limitations and conditions which are special 
features of this company. Have they been altered in any way since the 
inception of the company? One has, of course, to recognise the great 
modification of the whole system of the Metropolitan Electric Supply Co. 
by virtue of its Act of 1898. But, so far as the contractual relations are 
concerned they are not varied the least. Those relations were entirely 
under either the provisional order or the contract, and nothing ia this act 
releases them from their duties, liabilities, obligations or conditions, 

Now let me turn to the parts which are relied upon by my learned 
friends who represent the company. The part from which they seem to 
derive most consolation is a piece of the preamble, as follows: — And 
whereas the demand for the supply of electric current within the areas 
supplied and authorised to be supplied by the company has increased and 
is increasing very rapidly, and in order to enable the company to meet 
thia demand the company have found it practically impossible to provide 
adequate station accommodation within their said areas.” But if the act 
says we will still keep you to supplying Marylebone from Marylebone 
Stations, you cannot read this piece of the preamble to state that it is 
practically impossible to supply Marylebone from Marylebone stations. 
You cannot possibly read a statement in a preamble as overriding a specific 
enacting section. How can this paragraph of the preamble of this Act 
affect one single penny of what is going to be awarded? Then clause 16 
says :—“ It shall be lawful for the company to use any of their cables, 
wires and mains for the transmission of electric current from their works 
at Willesden and Acton to the several distributing stations of the company 
ia their Paddington, Marylebone and mid-London areas, and to use the 
Willesden generating station for the purpose of supplying electric current 
within the several areas over which the company have now power of 
supply, or over which they may hereafter have such powers.” That simply 
means that it is lawful to use their wires for that purpose. It affects 
the rights of nobody ; it simply makes that lawful which otherwise they 
would have had no power to do. 

Mr. RYDE: Under clause 4 of the agreement they are bound to supply, 
in the event of unexpected failure, from some other station or stations. Is 
it material to your argument to say that that means a station or stations 
within the district, or is it at large ? 

Mr. MOULTON : I say it might be very convenient for guarding against 
the danger mentioned at the end of clause 4. I am bound to say that if 
this іе, as I suggest it is an additional safeguard beyond the two gene- 
rating stations, then I cannot see any stipulation by which it must be in 
Marylebone, but of courae the two Marylebone stations have got to be 
complete and adequate. I do not think there is any other special feature 
of this company, either statutory or contractual, which affects this matter. 

Mr. MOON : We rely on the agreement of May 8, 1901, clause 3. 

The UMPIRE: If you look at clause 5 of that agreement it is “ On the 
completion of the agreement between the Council and the company, and 
confirmation of the provisional order by Parliament, all questions the 
subject of pre:ent litigation to be treated as if both parties were perfectly 
satisfied." I think the suggestion made upon that clause was that that 
was intended to put tbe Metropolitan Company into the position of not 
being bound by your view of the effect of the agreement—that is to say, 
that not having the means of supplying Marylebone completely from 
within was not to be treated as a breach of that agreement. I think that 
was the suggestion. 

Mr. MOULTON : If it ia suggested that that means that we abandoned 
the contract, I cannot begin to argue it. The litigation was not con- 
cerning the existence of the contract. The contract exists or it does not 
exist, What was meant obviously is that there is to be no more litigation, 
but is leaves the contract in force. 

Mr. RYDE: Your argument is, then, that clause 3 of the agreement of 
May, 8, 1901, is not yet in operation ? 

Мг. MOULTON : Is not yet in operation. Shall be and is hereby " 
simply means shall be confirmed, but that confirmation is under this act: 
it is a future confirmation. But my main argument is that there is no 
ground for sayiog that this agreement is in any way rescinded or set aside. 

The UMPIRE: Your first point then, as I understand, is that it 
means that when the things agreed to be done are done, both parties are 
to accept them in full satisfaction of all questions in the then pending 
litigation. | 

Mr. MOULTON : Certainly. 

The UMPIRE: Your second point is that the things have not all been 
done yet, because, you say, having regard to the language of sec. 3 of 
the Electric Lighting Order Confirmation Act, 1901, the confirmation of 
the provisional order has not yet taken place, and so the happy state of 
both parties being perfectly satisfied has not yet come into exiatence, and, 
according'to the argument, may never happen. 

. Mr. MOULTON : That is so. I will now sum up the position of the 
company at the moment when the negotiations commenced for this pur- 
chase. I think the position was а most serious one. They had, in their 
desire to get the important practical advantages of а Willesden supply, 
according to their electrical advisers, accepted powers which left them 
under all their old obligations. Those obligations enforced and compelled 
them to have for Marylebone and also for Paddington complete self- 
contained supplies in those districts. They were planning all their 
economies by concentrating on Willeaden, and if their obligations towards 
Marylebone, which they had undertaken as a condition of their Willesden 
Act to keep, were enforced, they must have a duplicate supply there. It 
is perfectly clear that the whole plans of the company were for expending 
their future capital in the development of this huge concentrated 
generating station at Willesden. That scheme was either going to be 
completely defeated as far as Marylebone was concerned, and 1 say as far 
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as Paddington was concerned, or they were going to lay down twice 
as much plant as was required for the supply of the two districte. 
When you come to realise what an enormous factor in electric 
supply capital outlay is, you will realise that that which would have 
required them almost to ‘duplicate their capital outlay would have 
meant practically ruin to them. And they could not raise the price 
of the supply. If they raised their price in Marylebone, they must 
raise their price in their other districts in face of militant competition. 
. The consequence was they were in hopeless difticulties if this condition was 
insisted upon. They must either adhere to their Willesden plan at the 
coat of double capital expenditure, ог must abandon their Willesden plan 
aud make Marylebone a self-contained system, leaving their station at 
Willesden to be a mere stand-by. The whole of the evidence in this case 
shows that, at whatever cost, the company had determined to adhere to 
Willesden. That would have meant that they would have had to 
provide this large expenditure in Marylebone, this duplicate instal- 
lation which they would scarcely use at all. They would have the 
probability of Paddington taking its area in 1932, we taking our area 
in 1931, and Willesden left big enough for the whole—and for what 
use? So they were in a most perilous position with regard to their 
capital. When I come to the question of working expenses it may be that 
I shall sbow that this Willeeden station was a delusion. But unques- 
tionably the whole case is based on Willesden being, at whatever necessary 
cost, the de facto source of supply to Marylebone and the other districts. 
When we come to consider the question of security for capital charges, I 
think these considerations will be of great importance. Security goes right 
to the heart of the factor between future return and present payment. I 
say these considerations, treated perfectly fairly, make the future of the 
Company depend on chances, depend on diplomacy, depend on arrange- 
ments, depend on giving advantages for the purpose of purchasing the non- 
enforcement of rights on behalf of the Borough Council, and when I come 
to the end and ask you to consider how you ought to value at the moment 
the future of the company, I aball remind you of these considerations. 
The UMPIRE : You say you do not intend to put a direct money value 
on the obligation to make Marylebone a self-contained system, but you say 
that on 31st Dec., 1901, assuming your contention is correct, this is a 
company which at any moment was liable to be called upon, at the suit of 
Marylebone, to fulfil the obligations contained in the agreement. 
Mr. MOULTON : That, Sir, is exactly my position. I will next turn my 
attention to the financial aspect of the company as worked. 


(To be continued.) 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


During October and November we gave particulars of the 
various notices of intention to apply for or promote electric 
lighting and traction provisional orders and bills during the 
1908 Session, and, in accordance with custom, we give in the 
current issue lists of the lighting and tramway applications 
for provisional orders which have complied with the regula- 
tions, and in regard to which the necessary deposit of £50 was 
made with the Board of Trade by December 218t. There is & 
decrease in the number of applications, there being 61 against 
65 last year, and on this occasion only two affect London 
areas, against five in 1902. 

ELECTRIC LIGHTING. 


LONDON. 

Title of Order and Area. 
Bermondsey (parishes of St. John, 
Horselydown, andSt. Olave and 


Nama of Promoters. 
Borough Council. 


St. Thomas). 
Camberwell (portion of borough) London Electric Supply Corporation. 
THE PROVINCES. 
Abersychan ........................... . Urban District Council. 
Auckland (Rural District) ......... County of Durham Elec. Power Dis. Co. 
Bedwellty .............................. Urban District Council. 
Bexley (East Wickham) ............ Urban District Council. 


Borrowstounness ..,.................. 


Burgh Commissioners. 
Bridgwater and District... ........ 


Bridgwater & Dis. Elec. Supply Trac. Co. 


Brier. атан ii Urban District Council. 
Bromley (rural district!  ......... Kent Electric Power Syndicate. 
Brumby and Frodinghan ..... ... Urban District Council. 
Caerphilly ........................... Urban District Council. 
Calverley ............................. Urban District Council. 


Title of Order and Area. 


Huddersfield (Linthwaite) ... ..... 


i oe Ia ERA уза 
Ivgleton (Ingleton and Thoraton- 


in Lonsdale). 


Inverness ........... P ЕЛУ 
Irvine 
Isle of Sheppey, Sittingbourne 


and District (Queenborough, 
Sittingbourne, Milton-next-Sit- 
tiogbourne and gheppey). 


Kilmalcolm ................ "(— 
Kirkintilloch 
Launces ton e 
Leatherhead and District ( Dorking 


% % p ‚⏑ „% «ое 


and Fetcbam) 


Llantrisant and Llantwit Fardre. 
Londonderry 


Maesteg. ooo RS ENTE ON 
Mitohelstown .................. . 
Newton-in-Makerfield .............. 
Orrell: «420: ee ao LE ae dae 
Port Dinorwic (portions of Pentic 
and Llanfairisgaer in rural dis- 
tricts of Gwyrfai aud Ggwen). 
Prest wich 


Sidmouth ..................-. CERE 
Sittingbourne and Milton ......... 
South Shields (rural district) ... 


Stafford (Seighford, Tillington, 
Hopton and Coton, Baswick 
and Castle Church) 

Strood and Dartford (rural dis- 
tricta) | 
Stroud) MENTEM" 
Tadcaster and district (extension 
to townships of Bramham-cum- 
Oglethorpe, Boston Spa and 
Clifford, and portion of Thor- 
parch inrural dist. of Wetherby ) 

Uxbridge and district (extensioa 
to Yiewsley, W. Drayton, Hare- 
field and Northolt, Greenford, 
Gerrard’s Cross and Fulmer in 
the rural district of Eton, and 
Chalfont St. Peter and Chal- 
font St. Giles). 

Walton-upon-Thames............... 

Warmley 

Whickham 


0000 = „% „ „6% „ „ „ „ „ „ 6 0 6 6 „%% „„ „%%% 


Wilmslow ................. eee een 


19 in 1902 and 24 in 1901. 


Order and District, 
Barrow-in-Furness. 


Burton-on-Trent Cor- | trict. 


Order and District. 
Horsforth Urban Dis- Leeds and Guieeley. 


Nume of Promoters. 
Corporation. 
Urban Electric Supply Co. 
Ingleton Electric Lighting and Power 
Co. 


Electric Supply Corporation. 

Burgh Commissioners. 

County of Kent Electrical Power Dis- 
tribution Co. 


Kilmalcolm Electric Lighting Co. 

Burgh Commissioners. 

Corporation. 

Leatherhead and District Electricity 
Co 


Rural District Council. 

V. Collinson (as Agent for City of Lon- 
donderry Electric Supply Co.) 

Urban District Council. 

Rural District Council (No. 1). i 

Urban District Council. 

Urban District Council. 

G. W. D. Assheton Smith. 


Urban District Council. 
Kent Electric Power Syndicate. 


Urban District Council. 

Kent Electric Power Syndicate. 

Urban District Council. 

Kent Electric Power Syndicate. 

County of Durham Electrical Power 
Distribution Co, 

Corporation. 


Kent Electric Power Syndicate. 


Urban District Counell. 
Tadcaster Electricity Co. 


Uxhridge and District Electric Supply 
Co. 


Urban District Council. 

Rural District Council. 

Urban District Council. 

Whitchurch and Pangbourne Electric 
Supply Co. 

Rural District Council. 

Alderley & Wilmslow Electric Supply. 


Wimbledon (Merton, in rural Wimbledon District Council. 
district of Croydon) 
Yeovil ..... npn Corporation. 
TRAMWAYS. 


There is also a decrease in the number of applications for 
tramway provisional orders, the number being 14, against 


Order and District. 


‚ Newcaatle-on-Tyne 


poration. ' Huddersfield Corpora- | Corporation. 
Bury Corporation. | tion. | Portobello and Mussel- 
Cardiff Corporation Ex- | Ilford Urban District. | burgh. 

tensions. Keighley Corporation. | Ramsbottom Urban 
Halifax Corporation. Leeds Corporation. District. 


Cambridge District (Chesterton, 
Cherryhinton, Coton, Fen 
Ditton, Girton, Grantchester, 
Gt. Shelford, Histon, Impington 
and Trumpington). 

Cambuslang ........................... 

Carisbrooke and Northwood 

Chipping Norton 

Dh ctc ыа 

"Drayton-in-Hales (portion of 

` parish of Drayton-in-Hales). 

‘Falmouth 

Hendon(amendmentof 1899 order) 

Horbury чей saxa ore ve sue apio es 

Horsforth .......................... boob 

"Hucknall-under.Huthwaite ...... 


s 


„„ „%%% „% „ „%% соеоваоезг ce 


Urban District Council. 


Cambridge Electric Supply Co. 


Lanark County Council. 

Isle of Wight Elec. Light & Power Co. 

W. V. M. Popham. 

Urban District Council 

Market Drayton Electric Light and 
Power Co. 

Corporation 

Urban District Council. 

Urban District Council. 

Urban District Council. 


BRITISH COLUMBIA ELEOTRIO RAILWAY OO. (LTD.)—The directors 
report to June 30 states that there was an increase of business in all 
departments. The profits showed an increase over previous yeara, and the 
prospects continued to be satisfactory. For 12 months to March 31 gross 
receipts showed an increase over the preceding year of $62,639, and net 
earnings an increase of $20,176. For the whole 15 months the gross 
receipts were $691,487, an increase of $80,369. The working expenses 
were $426,760, an increase of $52,929 ; the net earnings were $264,721, 
an increase of $27,440. The net profit, after providing £10,036 for 
renewals and other charger, amounted to £39,544. After deducting 
interest to June 30 (£14,032) and dividend on preferred ordinary stock to 
March 31 (£10,000), £15,575 was available, and out of this the directors 
have decided to provide for balance of dividend on preferred ordinary 
stock (£2,500), to pay dividend on deferred ordinary stock of £4 per cent. 
per annum, to transfer to capital amortisation account £1,915, and to carry 
forward £533. . 
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LIGHT RAILWAY INQUIRIES IN 1902. 


before the Light Railway Commission, including reports of 
the proceedings at the official inquiries into the merits of the 
projects, and we give below the results of the inquiries held 


During the past year we have from time to time published | in 1902 into the applications lodged with the Commission in 
particulars of the various light railway schemes brought ' November, 1901, and May, 1902:— 


November, 1901. 


— — — —— 


Title 
| | Ft. In. 
Accrington and Burnle . . . Auxiliary and Light Railways and Tramways Co. 44 4 0 | Withdrawn. 
Ashby, Swadlincote and Burton . m T. Hall and othen.,‚/ 11 5 6 | Refused. 
Barnsley and Doncaster ................................................ Sir Н. Trueman Wood and others .................. 16} 4 8, | Withdrawn. 
Canterbury and Herne Вау...........................е e Т. W. Dawson and W. J. Kershaw ........ ...... .. 11 3 6 |Grant 
Cheltenham and District (Extensions) .. | Cheltenham and District Light Railway Co. 62 5 6 Do. 
Clacton-on-Sea and St. Osyth..........cccssssccsesncesscseeesserenees T. Lilley and others .................................5- 4% 4 84 По. 
County of Hertford (Barnet) No. ................................. Hertfordshire County Council ........................ 2 4 84 Do. 
County of Hertford (Bushey) No. H Hertfordshire County Council ........................ 2} 4 8 Do. 
County of Middlesex (Enfield extensions)........................... Middlesex County Council.. Du 1$ 4 84 Do. 
lee зен... . Crystal Palace Light Railways and Tramways Co. 24 4 8j | Withdrawn. 
Derby and Nottingham .............. l mem Sir James Mackenzie and others ................-.. с p^ 1 84 Ро, 
Derby, Nottingham and District .................................... Sir Bache Cunard ....... 7 ERO eventos’ 244 4 8} | Refused 
Doncaster Corporation (Deviation and Extension) ... Doncaster Corporation 8 4 84 | Granted. 
Dover River and Alkham Valley .................................... Sir W. Crundall aud others ...... CCC 21 4 8 Do. 
Dover, St. Margaret's and Martin Mill.... . Sir W. Pearson and other .. 5 5 6 Do. 
Dudley and Rowley Regin Z . Dudley Corporation and Rowley Regis D. C. ...... 103 5 6 | Abandoned 
Erewash Valley. e e Sir Bache Cun ara „ũ̃„ ͥ 18 4 84 | Refused 
Glamorgan County Council (Morriston to Pontardawe)......... Glamorgan County Council ........................... 54 4 8j | Granted 
Ed! ео ваа а Каа Plo ныгы Halesowen District Council ........................... 12 5 6 Ро. 
Hounslow, Slough and Ба{оһеї...................................... Metropolitan District Electric Traction Co. ...... 12 4 8} | Refused 
Llandudno and Colwyn Bay (Amendment Llandudno, Colwyn Bay & Rhy! Elec. Trac. Co. 4 5 6 | Granted. 
London United Tramways (Light Railway Extension, No. 2)... | London United Tramways ........................... 124 4 84 | Granted partly. 
Luton, Dunstable and District ..................................... J. Fel! and others . 2 . 10 4 84 | Refneed. - 
Mansfield and District (Extensions to Belper and Ilkeston)... | Mansfield District Light Railway Co... ............ 212 5 6 | Withdrawn. 
North Shields, Tynemouth and District (Extension) ..... Tynemouth and District Electric Traction Co.... i 5 6 | Granted. 
Nottingham Suburban .................... о... Sir James Mackenzie and others ............ ТИ 11 4 84 | Withdrawn. 
Poole and District (Extensions)........... „........... Poole and District Electric Traction Co............ 12 5 6 | Granted. 
Preston and Hor wiektVBoU(U(dwUw . . ã ã Sir James Mackenzie and others ꝗ õ 2351 4 84 | Withdrawn 
Preston and Lytham ......... ..cececscesscecscccscseceseescuaccscseves Sir James Mackenzie and others 9} 4 84 | Rofused. 
Ramsbottom, Edenfield and Rawtenstall ........................... С. L. Bovet and others q . 5} 4 84 Do. 
Southend (and District), Bradwell-on-Sea and Colchester......... Railway and Gen. Construction and Main. Co. ... 4 84 | Granted pertly. 
Torquay and Paignton cce Provincial Elec. Supply and Traction Co. ... ..... 10 5 6 | Withdrawn. 
Tottenham and Walthamstow _.......................... . q Metropolitan Tram. and Omnibus Co. 74 4 8 | Granted. 
Wakefield and District (Dewsbury and Castleford Extension) ... | Wakefield and District Light Railway Co .. 25 4 83 Do. 
Walthamstow and District (U. D.C.) . . . Walthamstow District Council... 1 4 8% Do. 
Warrington Corporation .................. cessere . . . . Warrington Corporation .................. . 1 4 83 Ро. 
Watford and District .................................. F Watford aud District Tram ways Co 64 4 8} Do. 
West Manchester (Extension and Amendment) .................. West Manchester Light Railways Co............ ... 1} 4 83 ро. 
Windsor and Maidenheuldd . ãß?ĩ ꝗ Metropolitan District Electric Traction Co. ...... 12 4 8} | Refused ; 
May, 1902. 
Barking (Extensions) ................................................... Barking District Council ... ....... ........ Ju Ded 14 4 8} | Granted 
Burton and Ashb7ßjj . . . ...... ... ...... | Midland Railway Co 113 5 D». 
Colne and Trawden (Amendment) ........:........................... Colne and Trawden Light Railway Co............. xs 2» Do. 
Colne& Trawden (Further Powers) Colne and Trawden Light Railway Co. Р is Do. 
County of Gloucester Gloucester County Council .................... ...... бї 3 6 Ро. 
County of Middlesex (No. 11 Middlesex County Council ........................ ͥ 16 4 84 Do. 
County of Middlesex (No. 2).......................................... Middlesex County Council ...... ... ............... 1 4 85 Do. 
Crystal ĩĩ ² ²Vn ĩ⅛ĩÄV? ;v; . . ва Dicet us Crystal Palace L'ght Railways and Tramways Co. 24 4 8% | Not yet held. 
Gloucester & District (Extensions) . Corporation of Gloucester. 24 5 6 | Granted. 
Leicester, Anstey, Groby and Newtown Linford  ............... Lieut-Col. R. E. B. Crompton, C.B., J. Trotter| 6$ 4 83 Do. 
| and C. F. Tufnell 
London United Tramways (Light Railway Extensions No. 3) London United Tramways (1901) Ltd. 17} 4 81 | Refused 
Maidstone Corporation . . Corporation of Maide tot. 24 4 8} | Granted 
Padstow, Bedrüthan and Mawgan .................................... T. H. Spry, W. H. D. Mewton, and E. Andrews.| 12 4 83 Do. 
Southend-on-Sea and District  ..........c.cccccceseeccccecceccssceees Corporation of Southend .............................. 5% 5 6 Ро. 
Stroud and Gloucestershire _.......................................... T МеВ оаа 8 281 6 | Refused. 
Trent Valley (Amendment) . Trent Valley Light Rail way Co.. . its ve Not yet held. 


Promoters. Mileage. | Gauge. | Result. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


The Sanitary Commissioners of Gibralrar require the services of a 
senior electrical engineer. Salary £300 and other consideration. 
The duties, &c., of the appointment are set out in an advertisement 
on another page, and applications are to be sent in to Mr. Wallace 
Copland, secretary and engineer, Sanitary Commissioner’s offices, 
Gibraltar, by Jan. 20. 

An electrical engineer is required by the Government of Malta as 
assistant in the electric lighting works. Engagement for three years, 
subject to extension. Salary £130, rising to £150 per annum, 
Applications to the Crown Agents for the Colonies, Downing-street, 
London, 8.W., up to Jan. 12. See also advertisement, 

Leicester Corporation require a general foreman of platela ing 
and bonding to superintend the platelaying and bonding of the 


ae and special track work for about 15 miles of tramways. 
Applications to borough engineer (Mr. E. Geo. Mawbey), Town Hall, 
Leicester, by Jan. 17. See advertisement. 

Two switchboard attendants and one meter assistant are required 
for Kirkcaldy Burgh electric light and 779 5 department. Applica- 
tions to the burgh electrical engineer (Mr. O. F. Francis) by Jan. 5. 
See advertisement. 

An old-established firm of electrical plant manufacturers require 
& thoroughly qualified electrical engineer to represent them in South 
Africa. See advertisement. i 

Hornsey District Council require a chief assistant electrical engi- 
neer, an ra lee and а junior electrician-in-charge. 
Applications to engineer and surveyor (Mr. E. J. Lovegrove), Council 
offices, Highgate, London, N., by Jan. 10. 


Mr. C. B. Cruickshank has been appointed chief electrician of the 
вв. * Newington” by the West India and Panama Telegraph Oo., 
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and will shortly leave England to join the vessel. In the mean- 
time the duties are being performed by Mr. S. T. Jamieson, the 
assistant electrician. 

Mr. W. T. Smith, of the Central Telegraph Office, St. Martin’s-le- 
Grand, EC., has been appointed superintendent of the Special 
Arrangements Branch of the Post Office Telegraphs, in succession to 
the late Mr. H. T. Toothill. 


Barrow-in-Furness.— Messrs, Vickers, Sons and Maxim have 
decided to establish an electric ferry between their shipbuil ling 
works and Vickerstown South, Walney Island. 


Battersea (London).—The Borough Council’s electricity depart- 
ment is now supplying electric current to theequivalentof 19,843 8 c. p. 
lamps for lighting, an increase of 3,409 8 c.p. during the quarter. 
Motive power to the equivalent of 238 н.р. is also being supplied. 


Bournemouth —Pablic electric ligh*ing was inaugurated last 
week. 

Brighton —An inquiry was held on Tuesday into the application 
of the Corporation to borrow £1,092 for the purchase of property 
for extending the electricity works in Bread street. There was no 
opposition. . 

British Commercial Agents Abroad.—The Secretary of State 
for Foreign Affairs has arranged for the extension of the appoint- 
ments of British commercial agents in Russia, Switzerland,the United 
States and Central America for a further three years from Јар. 1. 
Mr. Е. 8. Schwabe has been appointed British commercial agent at 
Vladivostock for an experimental period of two years. The names 
and addresses of the remaining commercial te are Mr. H. A. 
Cooke, 17, Malaia, Dimitrovka, Moscow ; Mr. J. C. Milligan, British 
Consulate- General. Zurich ; Mr. E. Seymour Bell, 196, La Salle- 
street, Chicago ; Mr. F. W. Melville, care of the British Legation, 
Guatemsl The duties of the agents consist in watching and 
reporting on the commerce, industries, and products of special 
districts, and answering inquiries on general commercial subjects. 
If, to obtain information, journeys are necessary, the Us subsis- 
tence fee is £1. 1s. per diem, in addition to the actual expenses of 
locomotion, payment being in advance. 


Burnley.— The Tramways committee have drawn up a scheme for 
extensions to outlying districts at a cost of £32,000, while proposed 
additions to car shed will cost £14,000, and new offices and parcels 
centre £4,000. 

Bury.— On Wednesday the Council reeolved to apply for sanction 
to & loan of £35,000 for extensions to the electricity works and 
mains, and also to cover excess expenditure on previous scheme. 


Commonwealth Duties.—It may not be generally known that 
the new 11 viles of the ence A сези 
impore a duty of 3d. per lb. (or portion thereof) upon all catalogues, 
show: cards and similar advertising matter, and consignors of goods 
to the States of the Commonwealth may be cautioned against includ- 
ing such printed matter with their consignments, as the consignee, 
unless he can show the weight and particulars of these goods on his 
invoice, is liable to a fine of £20, and an additional 6+ 6d. in all 
cases for Customs examination. 


Companies Struck off Register.— Notice has appeared in the 
London Gazette that the following companies have been struck off 


the register :— 

A.B.C. Electric Arc Lamp and In- | Middlesex and Hertford Electric 
candescent Mantle. Lighting and Power. 

Adams Elec. Generator. National Light Railways Construc- 

British Electric Railways. tion бупд. 

Camborne, Redruth and District | New Electro- Chemical Manufac- 
Light Railways. turers’ Association. 

Cotsworth Arc Lamp and Electric | Rail and Tram Share Synd. 
Lightiug Synd. Railway Loco. Fog Signalling Synd. 

Electrical Advertising Synd. Rubber and Insulite Synd. 

Engineering and Electric Works. Self-Charging Electrical Traction 

French Improved Electric Glow | Telephone and Switchboard Synd. 
Lamp Synd. (Continental). 

H. and H. Accumulator Synd. Turrell Motor Mfg. 

International Telephone Mfg. Volt Electrical. 


Marine Propulsion and Electrical | West of England Elec. Installation. 
Generation Synd. Woodward Elec. Storage Battery 
Medical Battery. World Gas and Electric Synd. 
The Electrical Transport and Power Co. and the Leeds Electrical Supply 


Co. will be struck off in three months unless cause is shown to the contrary. 

Dartford.—The Electric Lighting committee recommends the 
Council to reduce the charges for electric current supplied on the 
maximum demand system from 8d. to 7d. per unit for the first hour 
and 2d. after ; and also to consider the adoption of an optional 
flat rate. 

Delagoa Bay.—The Portuguese Government will shortly invite 
tenders for constructing electric tramways at Lourengo Marques at 
an estimated cost of over £100,000. 

Dockyard Lighting.—Electric generating plant is to be put down 
at Devonport for the electric lighting of the dockyards and for 


driving machinery. Messrs. Preece and Cardew are the consulting 
engineers for the scheme, which will also include the Keyham 
extension worka, the R N.E. College, and naval ordnance works. 
The Lords of the Admiralty are aleo contemplating putting down 
pan for lighting the Chatham Dockyard and workshops and for 
iving the lighter machines. 
Dover.—A ratepayers’ meeting is to consider the corporation’s 
bill for the purchase of the Dover Electricity Co’s undertaking. 


Dundee —At a recent meeting of the Tramway committee, Mr. 
Walter H. Tittensor formally tendered his resignatian as borough 
electrical engineer, and asked to be relieved of his duties at the end 
of January. The committee accepted the resignation, and expressed 
high appreciation of Mr. Tittensor's services. 


Electric Oar Orossings.—At Leipeic an automatic signal lantern 
has recently been introduced by the local tramways company to 
supersede the very primitive methods previously adopted at street 
croesings in that town. The lantern consists of two boxes arranged 
one above the other, each havinz two sides fitted with red and the 
other two with green glass, the red being above the green. The cars 
running on one line cause the incandescent lamps in the upper box 
to light ; the cara ruaning on the other line light the lamp: in the 
lower box. This causes, by the arrangement of the glass in the boxer, 
& green light to 72 777 to the first line, which indicates“ Free Pas- 
sage," and a red light for the second line means Stop.“ Signals are 
also visible in daytime, as reflectors shut out the light of the sun, and 
the lantern is well lighted from the inside. 


Electric Organ.—A Hope-Jones electric organ has just been 
installed in the great nall at Warwick Castle. 


Electricity Supply and the Post Office —The following notice 
has been issued by order of the P :stmaster-Génera! :— 

Electric Tramways and Electric Lighting. —In view of the spread of elec- 
tric lighting undertakings, and with the possibility of their interfering 
with the Post Office telegraphs, postmasters of towns at which no member 
of the engineering staff is stationed are requested to assist the engineering 
staff as far as possible by informing the superintending engiueer of апу 
work done by electric tramway or electric lightiog undertakers which may 
come under their notice. 

Electrical Association of New South Wales.—At the annual 
pene meeting on Oct. 31, Mr. J. К. W. Gardam was elected presi- 

ent for the бешп year, and Mr. J. H. D. Brearley, B.Sc., M. I. E. E., 
and Prof. J. A. Pollock were elected vice-presidente, with Mr. E. Е. 
Moates as hon. sec. 


“ Biectrology” in Germany.—According to a recent report of 
the United States Consular Agent at Eitenstock (Mr. E. L. Harris) 
there are 80 electrical engineering joint-stock companies in Germany, 
with a total capital of nearly £26,000,000. During 1901 these 
companies inanufactured and supplied machinery and apparatus 
for electrical engineering work outside Germany to the total of 
10,068 tons, valued at £775,000. Russia was the largest consumer of 
this exported plant and material, followed at a considerable distance by 
Italy, Great Britain ranking a good third, and Austria-Hungary fourth. 


Pleetwood —The Council have decided to light the public slaugh- 
ter houses by electricity, and to erect 24 additional incandescent 
lamps for street lighting. 


George Francis Train.— It is stated that George Francis Train, 
the American who laid the first line of tramway in this country, is 
still living, in very reduced circumstances, in New York City. Hs 
has recently written à book describing his early experiences. 


German Electrical Amalgamation.—It is announced that an 
agreement has been entered into between the meine Electricitüts 
Gesellschaft and the Union Electricitäts Gesellschaft, both of Berlin, 
for amalgamation of these important undertakings. The ment 
is to remain in force for 35 years, and the annual profits of both 
concerns are to be distributed in the proportion of 15th to the Allge- 
meine and th to the Union shareholders. 


Glasgow.—Recently the Corporation arranged for a scheme cf 
lectures on Municipal Departments, and the general manager of the 
tramways (Mr. John Young) and the city electrical engineer (Mr. W. A. 
Chamen) have each in turn helped to impress upon the citizens the 
importance of their respective undertakings. In the course of a 
lecture on the municipal tramways, 

After a prefatory sketch of the history of tramways, Mr. Youna stated 
that the citizens had from the first loyally supported the Corporation in their 
endeavour to make the tramways a success. The revenue of the system 
had risen from £226,414 in 1894-95 to £614,413 in the last financial year, 
апа the number of passengers carried had risen from 54,000,000 to nearly 
164,000,000, an increase of over 300 per cent. This year he estimated they 
would carry about 170,000,000, or practically as many passengers as all 
the Scottish railway companies put together. The earnings per mile of 
the Glasgow tramways amounted to about 11$4., and the working expenses 
and maintenance charges were about 74d. After deducting other charges, 
including id. paid to the common good, there was a balance of over 2d., 
which meant on the annual mileage a total of over £100,000. Dealing 
with the various systems of traction, Mr. Young said it was now universally 
acknowledged that electricity held the field, and 99 per cent. of electric 
tramways were operated on the trolley system. G w had now 124 
miles of single track lines, and when all the autho lines were made, 
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De would be 140 miles. Mr. Young was accorded a hearty vote of 
thanks. 

Mr. W. А. Chamen has delivered an instructive lecture on the 
municipal electricity supply undertaking. 

At the outeet Mr. CHAMEN gave a description of the system of generation 
and distribution employed and, by means of a varied assortment of 
electrical lighting and heating appliances, gave illustration of the various 
uses of electricity. He said that during December 15,000 н.р. was actually 
used to give supply, to which was to be added another 2,000 н.Р. borrowed 
from the surplus power of the tramways department. The growth of the 
electricity department seemed to know no bounds, and it was clear that by 
next winter between 2,000 н.р. and 3,000 н.р. more plant would be required 
to meet the increased demand. The use of electricity for electric driving 
and other industrial purposes amounted in the aggregate to about 4,000 H.P., 
and there was in that connection an indication that the smokiness of the 
city would in time be greatly reduced by the substitution of electric motors 
for boilers and steam engines. One of the drawbacks of electric lightiog 
was the necessity of providing so much machinery and plant to meet heavy 
demands between four to six o'clock in the evening, especially in November. 
December and January, which bad to remain idle during other months of 
the year. It was hoped that the addition of large numbers of motora for 
industrial purposes would provide an all-day load and so find employ- 
ment for this stand-by machinery and thus cheapen the cost of production. 

Gloucester.— On the recommendation of the Tramways com- 
mittee the City Council have appointed Messrs, R. Hammond and 
A. Dickinson as consulting engineers in connection with their pro- 
posed light electric railway scheme at a fee of 1,000 guineas and 
railway expenses. 

Gorton.—Negotiations are proceeding between the Council and 
Manchester Corporation for the transfer of the Gorton electric light- 
ing order to the Corporation. The Gorton Council offer to transfer 
the order for 18 years on condition that the Corporation refund all 
expenditure incurred to date in connection with the order. 


Heckmondwike (Yorks.)—The salary of the electrical engineer 
(Mr. G. H. Carter) has been increased to £200 per annum. 

Lancaster.—The borough ele:trical and tramway engineer 
(Mr. W. A. Tester) is preparing plans for an extension of the 
tramways. 

Launch of the сз. ‘Stephan.”—The first cable steamer ever 
built in а German yard was launched this week by the Norddeutsche 
Seekabelwerke A.G. The vessel will find first employment in laying 
the second cable of the Deutsch-Atlantische Telegraphengesellschaft 
from Fayal to the United States. 


Light Railway.—The Board of Trade have, after modification, 
confirmed the North Shielda, Tynemouth and District Light Rail- 
ways (Extension) Order, 1902, which authorises a line in Whitley 
and Monkeeaton. 


Lisbon.— Underground cables are now being laid in this city in 
connection with the te'ephone service owned by the Anglo- Portuguese 
Telephone Co., who had in Lisbon, at Oct. 31, 1,665 subscribers. 
The subscription price is regulated according to distance from 
exchange. Тһе company are now reconstructing the whole of their 
service for metallic circuits, 

Electric tramways commenced running in this city in August, 
1901, and there is now а total length of 88:86km. in operation, 
owned by the Lisbon Electric Tramway Co. 231 cars are running, 
195 motors and 36 trailera. The overhead trolley system has been 
adopted with centre trolley. The contractora for the electrical equip- 
ment of the line were the Portuguese Tramway Construction Co. 

Ап electric railway is in course of construction from Cintra to 
Collares and Praia de Macao. 

The Lisbon Gas Co. are putting down electric lighting mains all 
over the city. 


Maidstone.— The Council have resolved to take over and light 
all the street lamps within 60ft. of the electric lighting mains, and 
whenever an application is entertained which  neceseitates the 
laying of new mains, the street lamps on the line of route are also 
to be taken, the chargeiu each case being £3 per lamp per annum. 


Manchester.—The hours of the tramway employ will be 
reduced on April 1, from 60 to 54, and on the same date increases of 
wages, aggregating £60,000 per annum, will take effect in the same 
department. The electric tramway service between Manchester 
and Middleton was inaugurated on Wednesday. 


Moscow.—It is announced that the Municipal Council recently 
adopted in principle a project calling for the application of electric 
traction to the existing tramways of the city during the next three 
борды and during the two following years the construction of new 

ines, bringing the total length to about 124 miles. The trolley 
system finds most favour with the Municipality. The scheme involves 
ап expenditure of about £4,220,000. 


Natal.— According to the British and South African Export Gazette, 
the bulk of cargo at Durban, owing to the deficiency of loading 
appliances, has induced the Wharfmaster at the port to make certain 
recommendations to the Advisory Board. These recommendations 
include a proposed installation of the telpherage system for the 
handling of cargo, and manufacturers of telpherage apparatus are 


advised to notify the Advisory Board of their ability to supply this 
class of machinery. 

Newport (L W.).— The inauguration of public electric lighting 
took place on Wednesday. Current is supplied by the Isle of 
1 Electric Light and Power Co. There are 30 arcs of 1,000 c. p. 
each, and attached to each arc lamp post there are two 25 ср. 
incandescents for use between 11:30 p.m. and 1 a m. 


North Seaton (Morpeth)-— Public electric lighting his been 
introduced here, current being supplied from а colliery. 


Norwich.—The Council will borrow £210,000 for the purchase of 
the undertaking of the Norwich Electricity Co. (L*d.). 


Pacific Cable. — The Brisbane Courier of Nov. 4 contains a lengthy 
account of the celebrations connested with the completion of the 
all-British Pacific cable, when a number of speeches aud telegrams 
of congratulation were delivered. 


Perth.—Daring the past year 197,631 units of electric current 
were generated, an increase of 64,523 over the previous year, and 
the equivalent number of 8 c.p. lamps connected is 21,400, an 
increase of 6,677. There are 210 private consumers. Street lighting 
has also been considerably extended during the year. 

The Board of Trade have approved of notice being served by the 
Corporation on the Perth and District Tramway Co. of intention to 
acquire the tramways within the burgh. Applicants for the position 
of consulting tramweys engineer will shortly be invited to meet the 
Council. | 

Plymouth.—The Peverell Park-road section of the Corporation 
electric tramways was opened yesterday (Thursday) When the 
Devonport extensions, now in progress, are completed, Plymouth, 
Stonehouse and Devonport will be so connected as to permit of a 
circular trip. — | ö 


Private Bill Legislation.— The promoters of the Fife Electric 
Power Co. are Sir Ralph W. Anstruther, Bart., Sir James Sivewright, 
D. Russell, R. Russell A. Sanderson, J. Pringle, J. A. Hood, W. 
Robertson, J. А. Dewar and W. S. B. M'Laren. The powers for the 
compulsory purchase of lands cease after five years, and the company 
may make ements with any companies, bodies and persons for 
the supply of electricity. The capital of the company has been fixed 
at £600,000 in £10 shares, and Mv-rsra. R. Russell, J. A. Hood, 
W. S. B. M'Laren and Н. Graham Harris, with three others, to be 
appointed by them, are first directors. The supply area is the whole 
of the ew of Fife. Energy will be supplied only (a) in bulk to 
authorised distributors, and (b) for providing power to any perton, 
but energy may not be supplied in any area of any authorised dis- 
tributors, except with the consent of those dietributors, but that 
consent shall not be unreasonably withheld. The proposed genera- 
ting station sites are scheduled at Comrie (Culroes), Cowdenbeath, 
Cupar, Markinch and Leven, and the company are to Ъз entitled to 
charge the following rates per quarter for energy :—(a) For any 
quantity not exceeding the equivalent of 400 hours of supply at 
maximum power demanded, 3d. per unit; (b) for any further 
quantity, 2d. per unit. 

The bill to incorporate the North-Western Electricity and Power 
Gas Co. has been deposited. The company proposes to manufacture 
апа supply power gas for motive power and heating, but not for 
illumination, within the whole of the county of Chester, and in 
5 of the counties of Stafford, Derby, Flint and Denbigh. 

he share and loan capital is £2,000,000, of which £1,500,000 will 
be raised in £10 shares and £500,000 by debenture stosk. The price 
to be charged for electrical energy ranges from 34. to 1d. per unit, 
according to the quantity supplied, and the maximum charge for 
power gas is not to exceed 31. per 1,000 cubic ft. if the quantity 
taken is not less than 4,000,000 cubic ft. per quarter, and 4d. per 1,000 
for smaller quantities. 


Presentation.- The staff at the Hastings Corporation electricity 
works have геа the retiring borough electrical engineer (Mr. 
Leonard Andrews) with an illuminated address. Mr. Andrews has 
been retained as consulting electrical engineer by the Corporation. 


Rangoon.—The Municipality have resolved to proceed with their 
electricity supply scheme, and tenders аге to be invited for a 42 years’ 
concession for electric lighting and electric tramways. 


Rathmines (Co. Dublin).—An inquiry was held on Tuesday iuto 
the application of the Council to borrow £20,000 for electricity supply 
extensions, Evidence was given by the clerk (Mr. Р. F. Fawcett) 
and the consulting engineer (Mr. Robert Hammond). The latter 
said the loan was required to meet excess expenditure on works 
already sanctioned (l, 754), and the balance for extensions. The works 
had been in operation 18 months.’ For the year ended March 31 the 
gross profit was £1,631, against which they had to provide £2,278 in- 
terest, and £1,580 sinking fund, leaving a deficiency of £2,227.. This 
result was largely influenced by the very low price the Council was 
рун оосо current, the average price obtained for private 
lighting being 4:484. per unit, and for public lighting 212d. The 
policy was a sound one, in that it had so much expedited business, 
but it affected financial results. At Barnsley, where coal was much 
cheaper, the price was the same as in Kathmines, He estimated the 
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total revenue for the year ending March 31, 1903, at £6,090, and the 
expenditure £2,845, leaving a gross profit of £3,245. Interest would 
be £2,410 and sinking fund £1,768, giving a deticit for the second 
year of £933, against £2,227 for the first year. In the third year he 
estimated the revenue would be increased to £9,066, the expenditure 
would be £3,906, leaving a grows profit of £5,160. The capital 
ae against that year would be practically the same, so that in 
the third year they should have a surplus profit of £60. There was 
no opposition. 


Rotherham.—Sacces ful trial trips hive taken place on the 
electric tramways, which now await official inepection. 


St. Anne's.— The Council have arranged terms for the supply of 
electric current for that portion of the electric tramways between 
Blackpool and Lytham which is in St, Anne’s, and the plant at the 
опе works is to be extended. The supply is to commence in 

ay. 

St Austell.— The National Electric Wiring Co., who are nego- 
tiating for the purchase ot the St. Austell electricity worke, have 
submitted а proposal to the Council for carrying out extensions 
at an estimated cost of about £7,000. 


St. Thomé —Many of the houses in the town of St. Thomé, the 
capital of the Portuguese oversea possession of that name, are lighted 
by electricity, current being supplied by a company which aleo runs 
an ice factory. There is plentiful water power available here, and 
some of the plantations have their own private installations of elec- 
tric lighting, &c. There is about to be constructed a complete system 
of electric traction on one of the more important estates, the plant 
being provided by a German house. 

A recent report on the trade of the islands of St. Thomé and 
Principe calls attention to the large amount of water power distri- 
buted all over the islande, and the demand already created for electric 
lighting and power. Attention is also called to the necessity for 
aparece means of transport, and suggestion is made that a light 
railway or an aerial transport system would have a fair chance of 
success at St. Thomé. А telephone service is available here, and the 
West African Telegraph Co. have a station in the town, as well as at 
Principe. There is also a good steamship service between Lisbon, 
St. Thomé and Principe. 

Shanghai.—The Shanghai Municipal Council will, early in 1903, 
discard the nine small belt-driven seta now in use at their generating 
station and replace these by two 500kw. steam alternators, raisin 
the capacity of the station to 1,400kw. Electricity has been suppli 
from these works since 1883, and there are at present the equivalent 
of 29,000 8 c.p. lamps connected for private lighting and 190 public 
arcs. 

Sheffield.—The total receipts of the municipal tramways durin 
the past year was £208,532, compared with £179,441 in 1901, an 
£121,127 in 1900. 

Simla (India).— The Government have sanctioned an estimate, 
amounting to R1,02,127, for the installation of а combined electric 
lighting and punkah-pulling plant for Fort Attock. 


Btafford.—The Rural District Council have approved the appli- 
cation of the Corporation for a provisional order for Seighford, Castle 
Church, Tillington, Hopton, Coton and Baswick. 


Standardising Voltage of Electricity Supply.—At the recent 
annual general meeting of the Electrical Association of New South 
Wales, the retiring president (Mr. J. R. Bainton), said, that in con- 
nection with the Sydney electric lighting scheme, the Association 
had taken up the question of attempting to establish a standard 
voltage, and with that object had written to the consulting engineers 
(Messre. Preece and Cardew) asking them if possible to establish a 
220-volt standard. 

Strathkinnes (N.B.).—A committee has been appointed to con- 
sider and report upon the practicability of adopting electricity supply. 

Swinton and Pendlebury.—A request to allow Salford Corpora- 
tion to lay electricity supply mains through a portion of the district 
to supply current to the Park House Dyeing Co., Agecroft, and to 
another ratepayer, has been referred to a committee. 


Tipton.— Correcticn.—1n our issue of the 19th ult, we stated that 
the Midland Electric Corporation for Power Distribution, who are 
supplying the District Council with electricity in bulk, objected to 
the Council supplying private consumers, and claimed that the com- 
pany's bill reserved to them the exclusive right of private supply. 
We sre informed that this is inaccurate,and that the matter in 
dispute between the parties was referred to arbitration on Dec. 12. 


Tiverton.—A public meeting on Monday disapproved of the pro- 
posed municipal electricity scheme, and it was resolved to recom- 
mend the Council to adopt Mesers. Christy Bros. and Middleton's 
scheme referred to in our issue of Dec. 12. 


Tramcar Life Guards.—At an inquest on Tuesday into the 
cause of death of а gentleman who was accidentally killed by a 
Liverpool Corporation electric car, it transpired that deceased 
received his injuries by being thrust along the road by the guard. 


Mr. Bellamy, the tramway manager, stated that the plough guard 
Would bé fitted to the oars in future. Poe gua 


Village Lighting.— The inhabitants of Blackburn, West Calder, 
consist largely of members of the West Calder Co operative Society, 
and the society has undertaken the public electric lighting of the 
village free of charge. 


Walthamstow.—The Council are applying for sanction to borrow 
£3,000 for the purchase of electric motors for letting on hire. | 


Western Australia.—In this State of the Australian Common- 
wealth there are electric lighting stations at Perth (owned by the 
Perth Gas Co.), Kalgoorlie and Coolgardie, and further installations 
are projeoted at Subiaco and Bunbury. | 

On the Western Australian railways telegraphs are not used at 
po the telephone providing all necessary intercommunication 
acilitie The apparatus chiefly used is the Berliner transmitter and 
the Ader receiver. The longest lines being worked direct are from 
Geraldton to Cue (262 miles) and Perth to Southern Cross (232 miles). 
There are several other lines over 100 miles in length. 2001b. copper 
wire is used, the poles running 20 to the mile. The State owns boch 
the 5 and telephone exchanges, the latter bing situated in 
Perth, Fremantle, Geraldton, Albany, Northam, Guildford, Midland 
Junction, Coolgardie, Kalgoorlie and Boulder. The exchanges at 
Guildford, Midland Junction, Perth and Fremantle are connected up 
by trunk lines, as are those at Coolgardie, Kalgoorlie and Boulder. 


Wrexham.—Sanction to a loan of £9,116 for electricity extensions 
bas been received by the Corporation, decision as to the balance 
Кыт for 5 mains and new chimney shaft being 

eferred. At present, the equivalent of 8,050 8 c.p. lamps is 
connected for private lighting. 


Festivities.—To mark the close of a successful year's work, the 
employés of Messre. R. J. Nicholson & Co., 45, Hanging Ditch, 
Manchester, were entertained to a supper and smoking concert on 
the evening of Dec. 23. 


TRADE NOTES AND NOTICES. 


[ Notices for &nsertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. | 


- The Board of Guardians of the parish of Fulham (London) invite 
tenders for supply, delivery and erection of two electric passenger 
lifts. Specifications, &c., of the consulting engineer (Mr. Е. Н. 
Medhurst), 13, Victoria-street, London, S. W., and tenders to the 
clerk (Mr. Edward J. Mott), 75, Fulham Palace-road, London, W., 
by 4 p.m. Jan. 14. See also advertisement. 
The Council of the Metropolitan Borough of Bermondsey invite 
tendera for cast-iron are lamp columns, arc and incandescent lamps 
and switch pillars, &c. Specitications and forms of tender from the 
borough electrical engineer (Mr. ҮҮ. Н. Vincent), electricity works, The 
Neckinger, S. E. Tenders to the town clerk (Mr. Fredk. Ryall), Town 
Hall, Spa-road, Bermondsey, S E , by Jan. 19. See advertisement. 


Atherton District Council invite tenders for supply, delivery and 
erection of extra high-tension and high-tension switchboards, trans- 
formers, transformer pillars and accessories and high and low-tension 
cables and accessories, Specifications, &c., from the clerk to Council 
(Mr. Daniel Schofield), Town Hall, Atherton. Specifications and 

lans can also be seen at the offices of the consulting engineer 
Mr. Thos. L. Miller), 7, Tower-buildings N., Water-street, Liverpool, 

om whom further information can be obtained. Tenders to Mr. 
Schofield by noon Jan. 23. See advertisement. 


Dundee Gas Commissioners invite tenders for the supply and erec- 
tion of switchboard, booster, balancers and switch gear. Specifica- 
tione, &c., from the city electrical engineer (Mr. Walter H. Tittensor), 
and tenders to the clerk (Sir Thos. Thornton, LL.D.), City Chambers, 
Dundee, by Jan. 17. 


See also advertisement. | 


Hull Corporation invite tenders for 15 double-deck single-truck 
cars, complete with electrical equipment and top covering. Specifi- 
cations, &c., from the city engineer (Mr. À. E. White) and tenders 
55 chairman of Tramways sub-committee) to the town clerk 

efore noon Jan. 21. See advertisement. 

Tynemouth Corporation require tenders for traction batteries and 
reversible booster. Specifications from the borough electrical engi- 
neer (Mr. C. Turnbull), electricity works, North Shields. Tenders to 
town clerk (Mr. Н. A. Adamson) by Jan. 31. See also advertisement. 

Stoke-upon-Trent Corporation invite tenders for boiler house plant, 
steam dynamos, balancer, reversible boosters, switchboard, battery, 
street mains and accessories, travelling crane and workshop machinery. 
Tenders to town clerk by 5 p.m. Jan. 14. 

Wallasey Urban District Council invite tenders for (a) engine and 
dynamo for traction purposes, (b) Lancashire boiler, (c) condensin 
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lant, and (d) water cooling tower. "Tenders to clerk, Public offices, 
gremont, by Jan. 15. 
5 5 invite 5 for 200 x lamp 5 
ttings, &c, and for supply, laying and jointing of cables, 
feeders, j oint-boxes, &c. Tenders to clerk by noon Jan. 6. 


Cromer District Council invite tenders for erection of electricity 
generating station, including boiler house, engine апа accumulator 
rooms, stores and offices. Tenders to clerk by noon Jan. 12. 


Lowestoft Corporation invite tenders for motor cars, trucks, 
motors and equipments, and track-sweeping and watering car. 
Tenders to town clerk by 5 p.m. Jan. 7. 


Stepney (London) Electrical committee invite tenders for а 500kw. 
combined steam engine and multipolar dynamo. Tenders to chairman 
of Electrical committee by noon Jan. 15. 

Bristol Electrical committee invite tenders for surface condensers, 
&c., for the second instalment of their Avonbank electricity works. 
Tenders to city electrical engineer by noon Jau 6. 

Swansea Harbour Trustees invite tenders for wiring the new 
harbour offices, Tenders by Jan. 8. 

Stockport Tramways committee require rails and tiebars, Фс. 
Tenders by 24th inst. 

Doncaster Electricity committee require a Lancashire boiler. 
Tenders by 23rd inst. 

Oldham Corporation invite tenders for coal and ash elevators and 
conveyors. Tenders by Jan. 13. 

The Australian Commonwealth Postal Authorities will. receive 
tenders up to noon of Feb. 16, for the supply of (1) 300 telephones, 
wall sets, complete ; (2) 50 sets telephones, metal, desk pattern, com- 
р ; (3) 2,500 fuse protectors for telephones ; (4) 1,000 spare fuses. 

ese goods have to be supplied to specifications, numbered 1, 2, 3, 
and 4, which, with samples, can be s.en at the General Post Offices 
at Perth, Adelaide, Melbourne, Hobart, Sydney and Brisbane. 

Guayaquil (Ecuador) Municipal Council are, we learn, prepared to 
receive tenders for providing the city with a better system of lighting 
than its prerent imperfect gas system. The new lighting may be 
either gas or electricity or both combined. Underground cables are 
to be laid in the event of electricity being selecte]. Further in- 
formation can be obtained of the Consuls of Ecuador in London, 
Liverpool or Southampton, and the competition closes on Feb. 12. 
The Consul-General in London is Don Celso Nevares, 46, Lombard- 
street, Е.С. 


Tenders are invited until 7th inst. by the Direccion Generale de 
Altramar, Lisbon, for the supply of a number of Leclanché batteries, 
а quantity of copper wire, and 30 tons of galvanised iron wire 4mm. 
diameter for telephone and telegraph service in Mozambique. 


TENDERS REOBIVED AND AOOEPTED. 


The Admiralty have accepted a portion of the tender of the St. 
Helens Cable Co. for the supply of indiarubber goods. This depart- 
ment of the company's works continues to extend, and notwithstand- 
ing the present rather flat season АП their machines are fully 
1 The same company has received an order from Kynochs 
(Ltd.) for the supply of rubber goods, and the Cheshire Lines com- 
mittee have also placed an order with them for a portion of their 
rubber goods for 1903. | 


Messrs. Belliss and Morcom (Ltd.), Ledsam-street Works, Bir- 
mingham, have secured the following sub-contracts :— T wo 172 B H.P. 
engines for Finchley (through the Sunderland Forge Co.), one 495 
B.H.P. engine for Chester (through Messrs, Mather and Platt), and 
one 290 вн P. engine for Chesterfield. 

Messrs, Belliss and Morcom (Ltd.) have also received (through 
Measra, Dick, Kerr & Co.) an order for one 1,000 н P. engine for the 
Croydon electricity works, and from the Smithfield Markets Electric 
Supply Co. for a 450 н.р. engine (direct-coupled to an E. C. C. dynamo). 

Dewsbury Corporation have accepted the tender of Messrs. Dick, 
Kerr & Co. for the supply and erection of a steam dynamo. 

Sidmouth District Council have referred the four tenders recently 
received for a lease of their provisional electric lighting order to a 

ial committee. The tenders were from Messrs. Crompton & Co., 
remner & Co., F. E. Copley, and W. P. M. Popham. 

Messrs. Witting Bros. Electrical Engineers and Contractors 
(Ltd.), 49, Cannon-street, London, E.C., have recently placed with 
the Tidswell Life-Guard Co., Bradford, an order for 50 complete sets 
of their standard life-guards. 


Gravesend Corporation have accepted the tender of Veritys 
Limited for the supply of electric light fittings, &c., for the Town 
Hall, magistrates’ room and offices. 


Bexhill Corporation have accepted the tender of Mr. W. H. Bailey 


per 1,000, 18mm. by 12mm. £3. le. 6d.; solid carbons 16mm. by 
9mm. £l. 13s. 10d., 11mm. by 12mm. £1. 4s. 6d. 


M. Fabius Henrion has received an order for carbons from Leith 
Council at prices following :—Cored carbons 18mm. by 8mm. 
£l. 17s. 10d. per 1,000, 18mm. by 12mm. #2. 16s 10d.; solid 
carbons 12mm. by 8mm. 17e. 044., 12mm. by 12mm. £1. 5s. 7d. 


The Central London Railway Co. are having 64 motor cara built 
and equipped. The car bodies are being built by a Birmingham 
firm, but the motors (128 in all) are of the General Electric Co., 
U.S. A., make. 


Barnsley Guardians have accepte 1 the tender of Mr. J. Taylor for 
wiring their new offices at £47. 


Brighton Corporation have now formally кее the tendera set 
out in our issue of Dec. 19 (p. 366) for the supply, laying, erection, 
&c., of conduits, cables, instruments, &., in connection with their 
municipal telephone system. The aggregate of the accepted tenders 
is £14,426. Ба. 11d. 


Newcastle-on-Tyne Tramway committee are putting down an 
850 н.р. Willans high-speed engine for direct coupling to a В.Р. 
dynamo. 

Messrs. Simpson & Co., Newark, have ordered another 250 н.р. 
Willans engine for direct coupling to a Westinghouse dynamo for 
supplying power to their works. 


BUSINESS NOTIOBES. 


On and after Jan. 15 the business of Messrs. W. F. Dennis & Co. 
will be removed from 23, Billiter-street to Albert-buildings, 49, 
Queen Victoria-street, London, E.C., the firin's telephone number 
then being 343 Bank. 


Messrs. Connolly Bros. (Ltd.), Blackley, Manchester, have appointed 
Messrs. Saunders, Todd Co., Maritime-bnildings, King-street, 
Newcastle-on-Tyne, their agents for the Northumberland, Durham 
and Tees district. 


Messrs. І, Marston and R. Н. Jones, electrical and mechanical 
engineers, 68, Birmingham-road, West Bromwich, have dissolved 
partnership. 

Messrs. Т. E. Boothby and R. Fishwick the younger (trading as 
Boothby, Fishwick & Co.), electrical and general engineers Park 
Iron Works, Factory Fold, Hollinwood, have dissolved partnership. 
Debts by Mr. Fishwick. 

The Sloan Electrical Co. (Ltd.), 15, Fore-street-avenue, London, 
E.C., have been A pointed agents for the dry batteries of the Hydra 
Werke Electrical Co., Berlin. 


Mr. Wil:on S. Carr, consulting electrical engineer, has removed to 
Collingwood-buildings, Newcastle-on- T yne. 

The Incorporated Gas Institute and the Incorporated Institution 
of Gas Engineers have been diesolved in order to form a united society 
under the name of “The Institution of Gas Engineers," with offices 
at 39, Victoria-street, London, S.W. Mr. W. T. Dunn is secretary. 


BANERUPTOIBS, LIQUIDATIONS, &c. 


Wm. Scholes, trading as Scholes & Son, electrical engineer ani 
contractor, 49, Main-street, Failsworth, 85, Corporation-street, 
Manchester, and 10, Rochdale-street, Middleton, has been adjudicated 
bankrupt. 


A receiving order has been made against A. E. Pembarton, elec- 
trical engineer, Oak Dene, Barker's-laue, Ash on-on-Mersey. 


A scheme of arrangement under which creditors of the River Plate 
Electric Light and Traction Co. (Ltd.) are to receive ordinary shares 
in the River Plate Electricity Co. in payment of their claims has 
been sanctioned by the Courts. Claims by Feb. 11 to Mr. W. T. 
Western, 18, Coleman-street, London, Е.С. 

Mr. A. J. Cudworth, 26, Waterloo-street, Birmingham, has been 
appointed liquidator of the Coventry Lighting and Engineering 
Co, (Ltd.). 

Claims against the British Electromobile Co. (Ltd) must be sent, 
by Feb. 20, to Mr. P. D. Leake, 25, Abchurch-lane, London, Е.С. 

A meeting of Laing, Wharton апа Down (Ltd.) will be held at 
804, Coleman-street, London, E.C., on Jan. 28 to receive au account 
cf the winding-up. 

Calvert’s Motor Co. (Ltd.) is to be wound up voluntarily. Mr. С. A. 
Pond, 23, Coleman-street, London, E.C., is liquidator. | 

А meeting of the Davy Electrical Construction Co. (Ltd.) will be 
held at 18, Bishopsgate, London, E.C., on Jan. 26, to receive an 
account of the winding-up. 

A meeting will be held on Jan. 29 at 13, Basinghall-street, London, 


for the erection of additions to the boiler house, engine room and 
offices, at £1,956, 
Belfast Corporation have placed an order with M. Fabius Henrion, 
of N ancy, France, for the supply of arc lamp carbons delivered free 
æt the following rates :—Cored carbons 23mm. by 94mm. £3. 19s. 10d. 


E.C., to receive an account of the winding-up of J. D. F. Andrews 
& Co. (Ltd.). 

It has been resolved to wind up voluntarily the Simplex Electric 
Tramway Conduit Syndicate (Ltd.). Mr. B. Cookson, 6, Castle- 
street, Liverpool, is liquidator. 


THE ELECTRICIAN, JANUARY 2, 1908. 


453 


- Plant for Sale.—Dublin Corporation, being about to open their 
new electricity worke, are prepared to sell by private treaty gene- 
rating plant running in their existing works in Fleet-street, including 
five alternating-current dynamos of 50kw., 150kw. and 200kw. 
capacity, driven by slow-speed horizontal engines, three sets of Brush 
arc lighting sets, and sundry water tube and Lancashire boilers. 
Further particulars in an advertisement, and a complete schedule of 
the plant with conditions, &c.. can be obtained of the clerk to the 
Lighting committee (Mr. F. J. Allan), 3, Cork-hill, Dublin. The 
plant can be inspected by appointment with the city electrical 
engineer (Mr. Mark Ruddle) Tenders to chairman of Lighting 
committee by Jan. 24. 


Catalogues, Price Lists, &c.—Messra. P. R. Jackson & Co., 
Salford Rolling Mille, Manchester, have ready the abridged ** Elec- 
trical Section" of their general catalogue, illustrating dynamos, 
motore, motor generators, steam dynamos, electric pumping machinery, 
electric haulage machinery, &c., of the “ Jackson” type. Copies of 
the Jist can be obtained on application. 

Messrs. R. W. Blackwell & Co., 59, City-road, London, E.C., have 
ready catalogue No. 54 of tramway tools, supplies and sundries. 
this list a large variety of tools and apparatus for tramway work are 
described and illustrated. | | 

Mr. James Hendry, Bridgeton, Glasgow, has ready a price list of 
eee leather belting. Mr. Hendry makes a specialty of endless 


ta. | 

A well got-up abridged price list of the Simplex Steel Co.’s manu- 
factures is issued, and takes the form of a neat pocketbook calendar 
and memoranda with handy foredge index. A very us ful pocket 
companion. 


Calendars, &c.—The hardy annual sent out by the Electrical Power 
Storage Co. in the form of 4 very serviceable combined deek pad, 
calendar, diary and date remembrancer is to hand, accompanied by 
a useful pocket list of E.P.S. storage cells, enabling rough calcula- 
tions of output, weights, &, to be made. This form of advertise- 
ment is of permanent value, and, we may add, contains ап accident 
insurance coupon value £500. 

А neat pocket calendar for 1903 is that issued by the Eastern and 
Associated Telegraph Companies. In tbis handy publication a map 
showing the cables of the whole of the Eastern group of companies 
is clearly printed, which, in addition, shows at а glance the cable con- 
nections of the entire telegraphic system of the world. The new 
cable rates from the Unit«d Kingdom to all parts, excepting North 
America are set out, the hours during which business is transacted 
at the companies’ numerous stations throughout the world, and an 
interesting chronological table of electrical eventa. 

A novelty is iesued by the General Electric Co. in the form of a 
hanging calendar stamped out to the design of the “ Angold ” arc lamp. 

Meere Mavor and бошоп iesue а bold hanging tear-off calendar, 
of which we have to acknowledge receipt of а copy. Upon this a 
* Mavor and Coulson” six-pole dynamo coupled to a high-speed 
engine is illustrated. 

The Gloucester Railway саш and Wagon Co. have for the 
eighth year in succession issued the Gloucester Diary," which is 
specially designed to enable busy business men to record their fixed 
engagements, &c. Some notes which accompany the diary (which, 
by the way, is in handy 8vo. form) deal with interesting features of 
Gloucester and neighbourhood. 

We have to acknowledge the receipt of a useful desk blotting 
pad from the Hart Accumulator Co. | 

The New Brotherton Tube Co, Commercial-road, Wolverhamp- 
ton, have issued a well-designed hanging sheet calendar, the illus- 
trations showing a variety of lengths, bends, &c., of tubing of the 
company's manufactures for electrical work. 

Messrs. Nalder Bros. and Thompson issue а tear-off pad calendar 
which will be found useful. 

Messrs. John Knox & Co., 210, Upper Thames-street, London, E.C., 
issue а hanging calendar of attractive design, upon which space is 
found to illustrate à number of the firm's manufactures. 

Out of the usual run is a hauging-pad calendar issued by the 
Direct Spanish Telegraph Co., bearing evidence of its Spanish origin 
in the gay colours and generally attractive appearance. А map 
showing the company's system of cables and the lines worked in 
direct communication with these cables is printed on the card. 


“ World's Work. No. 2 of World's Work, edited by Mr. Henry 
Norman, M.P., is published for January, 1903, and contains much 
interesting matter. We call attention to an article on a very current 
topic and of electrical interest—namely, an illustrated description of 
the Piscicelli electric post. "There is also an article on street rail- 
ways, describing the already well-described suspension гајнар at 
Elberfeld. The paper is well got up, and is published by Mr. Wm. 
Heinemann, price 18. | 

„London Manual."—Mesers. Edward Lloyd (Ltd), 12, Salisbury- 
square, London, E.C., have published the “ London Manual" for 
1903, and this, the scventh annual issue, is more a and up 
to date than any of its predecessors. Mr. Robert Donald, the editor, 
has prepared a very ueeful and comprehensive book, A small 


section is devoted to electricity supply matters, and there їз a mass 
of information provided upon all subjects relating to London govern- 
ment. The system of arrangement adopted makes the varied infor- 
mation easily accessible. und in strong cloth, the * London 
Manual " is published at 1s. 6d. 


Railway Diary and Directory of Officials —We have received 
a copy of the 1903 iseue of this handy and useful publication. The 
information given, which includes the names and addresses of the 
directors and chief officials of all the railways in Great Britain and 
Ireland, pu of capital expenditure, receipte, traffic returns, 
&c., has been carefully revised and brought up to date. The work 
should prove useful not only to railway officials but to those having 
intercourse with the railway companies and their officials. The 
Md price is 1s., and the publishers are Messrs. McCorquodale 

Co. Accompanying the diary is the Railway Almanack for 1903. 


Exports of Electrical Apparatus and Material.— The follow- 
ing i pim official particulars of the rts of British manufactured 
elec apparatus and material (including telegraph and telephone 
wire and material but not including electrical machinery, which 
is not separately specified) from Dec. 20 to 30, with the ports of 
destination :— 

Africa—Alexandria, £57 ; Cape Town, £1,998 (including £1,705 tele- 
graph material); Durban, £1,904 (including £1,625 telegraph material); 
Port Elizabeth, £206. Aryentina— Buenos Ayres, £66. Australasia 
Adelaide, £47 ; Fremantle, £1,106 ; Melbourne, £1,172; Perth, £1,336 ; 
Sydney, £1,562; Wellington, £187. Belgium — Ostend, £160. Brazil — 
i J оа un V N Fora nel Islands, £39. 

/i—Iquique, nmark—Cope п, (tel h cable). 
France — Bordeaux, £25. Holland—Amasterdam, £40. 5 
£540 (including £465 telegraph material); Caloutta, £3,606 ; Madras, £32. 
Japan—Nagasaki, £18 ; Osaka, £359 ; Tokyo, £34. Malta, £11. Mexico— 
Vera Cruz, £1,034, Portugal Lisbon, £73. Siam—Bangkok, £210. 
Spain—Bilbao, £38 (telegraph material) Straits Settlements— Penang, £175 ; 
Singapore, £32,744 (including £32,670 telegraph cable) Total $49,078 
(for 11 days), against £11,038 for one week last year (Dec. 25 to 31). 


NEW COMPANIES, LIENS REGISTERED, &c. 


NEW COMPANIES. 


GENERAL ELECTRIO INSPECTION CO. (LTD.)—Reg. Dec. 22, capital 
£10,000 in £1 shares, to inspect works, buildings, undertakings, engines, 
dynamos, machinery, metere, wires, lamps, installations, apparatus and 
plant, and to carry on the business of electricians, electrical engineers, &c. 


SOUTH LONDON TRAMWAYS OO. (LTD.)—Reg. Dec. 6, capital £295,000 
in 27,527 ordinary and 1,973 preference shares of £10 each, as a re-incor- 
poration under Companies’ Acts, 1862 to 1900, of the South London 
Tramways Co., originally incorporated in 1879. 27,249 ordinary and 472 
preference shares were taken up and fully-peid at the date of re-incorpora- 
tion. Reg. office: 213, Gresham House, Old Broa1.street, Е.С. 


LIENS, &c, REGISTERED AND DISOHARGED. 


CRYSEL CO. (LTD.)—£3,000 debentures, dated Nov. 25, 1902, charged 
on company's undertaking and property, includiog uncalled capital, as 
floating security, subject to prior charges for £5,000, have been registered. 
Holders: F. W. French and M. Griffith. No trustees. 


ELECTBIO LIGHTING BOARDS (LTD.)—Issue on Dec. 9 of debenture for 
£100, part of series created March 10, 1902, to secure £20,000, charged on 
company's undertaking and property, present and future, including uncalled 
Pi Trustee: Gen. S. J. Nicholson. Total amount previously issued, 

GUILDFORD ELECTRICITY SUPPLY OO. (LTD.)—Issue on Dec. 16 of 
£1,000 debentures, part of series created Nov. 11, 1900, to secure £15,000, 
charged on company's undertaking and property, present and future, includ- 
ing uncalled capital. No trustees. Total amount previously issued, £10,700. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—Supplemental deed of 
charge, dated Dec. 17, 1902, to secure unspecified amount, but stamped to 
cover £10,000, has been registered. Company’s undertaking and property, 
present and future, including uncalled capital, charged. Holders : London 
Joint Stock Bank. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY OO. (LTD.)—Issue on 
Dec. 11 of £5,600 debentures, part of series created Oct. 3, 1901, to secure 
£250,000, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Total amount previously 
issued, £133,200.  . 

PULSFORD BROTHERS (LTD.)—£500 debentures, dated Dec. 10, 1902, 
charged on company’s undertaking and property, including uncalled capital, 
have been registered. No trustees. 

ВТ. HELENS CABLE OO. (LTD.)—Issue on Nov. 27 of £15,000 second 
debentures, рагі of series, unlimited in amount, created by resolution of 
Nov. 24, 1902. Company's undertaking and property, present and future, 
including uncalled capital, charged. Holders: W. Windle Pilkington 
(£7,500) and J. Beecham (£7,500). No trustees. Total amount previously 
issued, £145,500. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Issue on 
Dec. 18 of £1,000 debentures, part of series created July 18, 1901, to secure 
£20,000, charged on company’s undertaking and property, present and 
future, including uncalled capital. No trustees. Total amount previously 
issued, £16,000, 
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, | CITY NOTES. 
— 


-MEMORANDA.—Bank rate 4 cent. (since Oct. 2, 1902). Price of 
silver 223d. per os. (Dec. 31). Consols (22 per cent.) 92§—93 for 
money, 93}—95# for account; 24 per cent. 954—944 (Dec. 31). Consols 
Pay Day, Jan. 2; Stocks and Shares Continuation Day, Jan. 15 ; Ticket 
Days, Jan. 14 and 28; Pay Days, Jan. 15 and 29 ; Mining Share Carry- 
over Day, Jan. 12. 

AUTOMATIC TELEPHONE Oo. (LTD.)—The retolutions passed on 15th 
ult. for the reconstruction of this company and for the registration of a 
new company to be called the Automatic Telephone Co. (L*d.) have been 
confirmed. 

BLACKPOOL ELECTRIC TRAMWAYS SOUTH (LTD.)—The directors’ 
report states that arrangements have been made with the old company by 
which the company is completing the construction of the line and its con- 
version to electric traction. It is hoped the line will be open for traffic 
next season. 

BRITISH INSULATED AND HELSBY CABLES (LTD.)—The interest war- 
rants on the 44 per cent. first mortgage debenture stock have been posted. 

CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—Warrauts for the interest on the 4 per cent. debenture stock, and 
also for the dividend on the City undertaking 43 per cent. preference shares 
have been posted. 

EDMUNDSONS' ELECTRICITY CORPORATION (LTD.) —The directors have 
declared an ordinary dividend of 3 per cent. for the six months to Sept. 50. 

GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY CO.—At 
a meeting on Tuesday a resolution was passed sanctioning the isaue, in new 
ordinary £10 shares, of the additional capital of £1,425,000, authorised by 
the Brompton and Piccadilly-circus Railway Act, 1902. The Parliamentary 
bills affecting the undertaking were also approved. 

LONDON AND PARIS ELECTRIC RAILROAD SYNDICATE (LTD.) —This is 


the title of a company just registered in Brussels, with a capital of 7f. in- 


1f. shares and 1,000,000 founders' shares of 25f. each. 

MOTOR TRACTION CO. d. TD.) —At a meeting on Monday the proposed 
reconstruction scheme was withdrawn, and the chairman (Mr. E. Under- 
wood) announced that the board would not proceed on the resolution of 
sale to the new company carried at the previous meeting. А committee of 
investigation was appointed. | 

MUTUAL TELEPHONE CO. (LTD.)—At the annual meeting last week the 
directors’ report set out the present position of the movement for estab- 
lishing a competitive telephone eervice in the Manchester area, and recom- 
mended the continuation of the company’s existence until the result of the 
action now being taken by the Corporations of Manchester, Salford and 
Stockport was seen. 

ROSLING AND FYNN (LTD.) —It is announced that this company has been 
compelled to suspend operations owing to the want of working capital, and 
that the debenture-holders have entered into possession. The company was 
registered on June 25, 1900, as Rosling, Appleby and Fyun (Ltd.), and the 
name was changed to the present style in 1901. The authorised capital 
was £100,000 in £1 shares, half in 6 per cent. cumulative preference and 
half ordinary. £15,000 preference and £27,000 ordinary capital have been 
subscribed and paid up, the ordinary shares having been issued to the 
vendora. Power was held to issue debentures up to £15,000. 

SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER 00. (LTD.)— 


Warrants for interest to lst ult. on the 44 per cent. first mortgage 


debentures have been posted. 

STOCK EXOHANGE NOTIOB.— The Stock Exchange committee has 
been asked to allow £136,000 4 per cent. firat mortgage debenture stock 
(in lieu of scrip) of Willans and Robinson (Lid.) to be quoted. 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)— An interim dividend of 
3 per cent. for the half-year to Sept. 30 has been declared. 


J. G. WHITE & СО. (LTD.)—At the meeting on Monday the directors’ 
second annual report (for year ended Aug. 31) stated the satisfactory 
profit shown for the latter pars of the year covered by the accounts, and 
for the period since Sept. 1to date. Theaverage monthly turnover of busi- 
neas had been about £75,000. The principal contracts under construction 
during the year, the profits (on completed portions only) of which are 
brought into present account, were: — 1. Auckland (N. Z.) electric tram- 
ways (28 miles), opened for traffic on Nov. 17, 1902. 2. Power plant of 
Kalgoorlie (W. Australia) Electric Power and Lighting Corporation, com- 
pleted and formally tranaferred to Kalgoorlie Corporation on Sept. 21, 1902. 
5. Conduit and road construction for electric traction of the Tooting linea 
of the London County Council (163 milee). 4. Permanent way and over- 
head construction of Bournemouth Corporation tramways (16 miles), now 
completed. 5. Permanent way and overhead construction of Barnsley 
Dietrict light railways, completed. 6. Permanent way and overhead con- 
struction of Peterborough and District light railways, nearly completed. 
7. Overhead conetruction of Wolverhampton and Dudley tramwaye, com- 
pleted. 8. Permanent way and overhead construction of Sheerness tram- 
ways, practically completed. In addition to above, there were a number of 
smaller contracts. Investments have been valued at considerably below 
what.could be realised at present date; 10 per cent. of cost has been 
written off office furniture, instruments and books. Plant and tools are 
valued at practically 40 per cent. below cost, all repaira and renewals 
having been written off to revenue. Materials оп hand and work in pro- 

are valued at actual cost to company. The balance of profit and loss 
account (including £3,649. 163. 11d. from last year) is £29,118. 13s. 3d., and 
the directors recommend this to be dealt with in payment of dividend (tax 


free) at the rate of 8 per cent. per annum on б per cent. cumulative pre- 


ference shares to Aug. 51 (£3,948. 143. 9d.) ; dividend (tax free) on ordi- 
nary shares for year at same rate (£4,000), £10,000 carried to reserve, and 
tbe balance (211,469, 188. 6d.) forward, The company is continuing to 


secure a large amount of business. The aggregate amount of work recently 
secured, in addition to contracte dealt with in accounts now submitted, is 
over £660, including contracts from the London and Middlesex County 
Councils, Wigan Corporation, and the Bexley. Heath District Council, and 
construction and engineering work on the Continent, notably for tram- 
ways from Amsterdam to Haarlem (Holland), and at Lille (France). Since 
the issue of the balance sheet the whole of the unsubscribed preference 
capital of the company has been placed and the funds available are ample 
for present requirements. [This makes the total subscribed capital of the 
company £150,000—£50,000 ordinary and £100,000 preference. This is the 
amount of the authorised capital.] The report was unanimously adopted. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


43 
Week d | Ine. AGGREGATE. 
Line. ended or Dec. No. of Inc. or 
— ee 4 (a) [ме Amount. рес. (a) 
£ £ £ 


Ayr Corporation 
Barnsley ....... ан „ 19 1511 6 952 


Уке а ЖАР А зо ате 45 
orporation..| „ + | 02,978 |+ 4, 
pleck pool d „ 25 505 1 55| 39 | 37,814 |+ 489 
pool апа Fleetw 588 aie sae see sis ЕА 
Бев Сирай eral » a 1855 + 2300 59 | 63,286 |+ 5,085 
urnemou rporat'n| „ bus ні ds Bas 
: „ 21 | 3,185 |+2,199 
Bradford Corporation [| " 28 3889 4.2084) 50 130,650 |+88,858 
Brighton Corporation { ái 55 10 Н 544 5 3, 661 |+ 1,952 


Brisbane Tramway . . Nov. 12 2,521 ＋ 146| 20 | 46,788 + 7,257 


Bristol Trams & Carriage] Dec. 26 | 5,514 |+ 754) 5 | 17,200 ＋ 2,155: 
Buenos Ayres & Belgrano] Nov. 50 2,954 |+ 189 22 | 64,587 + 2,705. 


Burnley Corporation ...| Dec. 27 798 |+ 600 13 | 8,278 


Calcutta Tramways Со... „ 27 R 32.196 +B 8,484 26 (731,823 | +В178,965 
: : „ 20 | 1,592 | 
Cardiff Corporation... { „ 27 180% | 9156548 ... 
Carlisle Tramways Co... „ 27 211,4 51 +52 | 9,010 + 789 
Central London Railway} „ 27 | 6,135|+ 206| 26 |173,602 +12,269 
Chatham & Dist. Lt. Rys.| „ 25 559 . 1427 | 13,220 с 
City & South London Ву.| „ 28 3,145 + 40 26 | 80,997 |+22,595 
Cork Elec. Tramways Co.. a ко 85 К се 
Devonport & Dist. Trams „„ 19 378|- "| 503 21,578 |+ 1,169 
F ET T ды Ке jas 
; " 176|- 11 

Dover Corporation vis 27: 2047 7139 8,925 |- 234 
Dublin & Lucan Railway es rae же ТА түз 
Dublin Southern Dist....| „ 26 838 + 91 126 25,021 . 3.375 
Dublin United ............ „ 26 4.185 ＋ 436/126 89,2827 f ^ 
Dudley —Stour bridge. „ 19 696 + 126, 503 38,008 |+ 4,736 
*Dundee Corporation ...| „ 24 821+ 119 5 | 2,3512 |+ 359 
East Ham Council ......| „ 27 587 |+ 257 26 | 13,569 |+ 3, 044 


Gateshead & Dist. Trams „ 19 835 | + 
` „ 20 | 11,973) + 1,762; 
Glasgow Corporation { 27 12.575 tins)? 567,407 
Gravesend—Northfleet | ,, 19 155| .. 20 3,988 
Greenock & Рогі Glasgow] , 19 381/+ 64 504 25.085 7 13,455 
Hartlepool Tramways . , 19 207 T 50 504 12,652 + 1,297 
Hull Corporation i A Pee + 198 89 | 69,506 + 3,158 
|o» 2 14. 
Ше of Thanet Co. .-[ „ 27| 355 — 12 \26 | 23,614 18932 
Kidderminster & Dist.... ,, 19 92 | - 1) 504 6,175 T 60 
Leeds Corporation... „ 27 | 5,616 + 1,280 40 203,511 ‚+ 51,106 
* Liverpool Corporation { 0 9 599 + 55751 атт + 57,958 
Liverpool Overhead Rly.| „ 2 0 ш 726 40,079 – 825 
, ji 8,087 + 5,826 5 
Manchester Corporat a{ 97 | 8,488 | 1628850 280,767 TT 
Merthyr...... 0 ооо ооо ое оос PT) 19 | 162 = 8 503. 9,948 = 1,779 
Middleton .. „ 19 204) .. 383 11.007 
| 


319| 503 38,766 '+ 7,962 
- 1,743 


Newcastle-on-Tyne Corp „ 27 5407! .. | .. DU 
Oldham, Ashton & Hyde, , 19 485 + 57, 504| 26,850 + 1,633 
Perth (W. A.) Elec. Trams: „ 26 | 1,575 T 42451 | 51,455 + 8,517 
Poole & Гівё...........2.... „ 19 197+ 25 503 12,898 Н 55 
*Portamouth Corporation „ 27 | 1,586 + 409 ... ARP: 
Potteries ..... .... „ 19 1,555 + 216, 504 76,547 + 5,126 
Rothesay ........... — » 19 33 + 12 174 1,951 + 633 
Salford Corporation. „„ 29 5,195 +1,241 39 100,217 
*Sheffield Corporation. „, 28 | 4,728 + 551 26 108,403 417451 
Southampton Corp. „„ 25 864 + 1555 КО ШИ 
Southend Corporation... „ 24 205 68 38 | 10,787 - 2: 
*Southport Tramways ..| „ 19 204+ 92 504 12,916 + 4,754 
8. Staffordshire Trams...| „ 19 625;- 48 504 37,661 |- 1,59 


í „ 21 | 1,016,+ 55 
Sunderland Corporat’a | 28 1.240 + nl dar de dus 


Swansea Trams. .. „ 19 444 + 39 504 23,857 + 1,559 
Taunton Trams. ;; 19 47. 503] 35207 — 361 
Tynemouth & Dist. | „ 19 199 + 89, 504 14,665 + 2,135 


Weston-super-Mare.....| , 17 25 „u 324| 5,561 Р 
Wigan Corporation. ч pn xen. fu. сш 
Wolverhampton District! „ 19 | 336 238 504| 11,374 + 7,429 


G 00 respo. е 
0 DN Tunis t Minus 8 days. } Minus 3 буы 1 Plus 9 days, 


9,8 
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ELECTRICAL COMPANIES’ SHARE LIST. 


БАТЕ PER BUSINESS DONE 
Puzexwr| AMOUNT| LAST Ы te Frics 
. NAME, Wzxk's PRicE, | Wednesday Ожит. DIVIDEND DUX. DURING NINE DAYS 
AMOUNT. | „о? | Отт. DEO. 22, Рес. 31. YINLDED. ENDING DEC. 31, 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
100,000 1 - Hi'ckh'th а Gr’nw’ ch U’st’ ct liec. Lu. Ord, (fuU y pd. 8 [| à — — ons 
4! 8 145 Do. 43 1st Deb. Stock Prv. Certs, (rod. 4 & con.) . 10 .13 110 118 402 > — — 
7,500 10 1 Bournemouth and Poole Elec. Buppl secre вав + 2 > 8 . 2] 181 б 8 8 se. 00 oon 
7.800 T 4/6 Na. 4h per Oent. Oumuiative roe. 10 11 10 11 4 110 ^ г 
7,500. 10 Do. 6 Cum. Second Pre. Me 104 113 КА 11 vee 
a fh. 4396 «1 per ‘wnt. Debent» ro Stock izah xd 1C4 107 3 6 4 4 11 и eee ... 
9 or Bromley (Kent) Elec. Light and Р »wer 1st Debs. 2 т 515 g^ ants = - — 
го, ОШ ьш & ensington lec. в 1 са. — eee eee wee 
20,000 Б 8/6 » 7 per Oent. Preference apy c 193 10 164 8 6 8 March and September * ... 
82,000 5 5/0 | Омепйа Elec. Supp! e. (1 to 80,000) ...... ts 64 7. 46 8 - z — 
10,000 6 1/8 (30,001 to 40,000 6) 7 63 74 . - 7$. — 
£250,000 | Stock 496 Genie Electric воо 4% Guar, Deb. Stock. 105 108 105 108 814 1 — 1074 > 
50,900 - 4/0 Charing Cross & Strand Elec, Sup. a to 50 600 ы 93 r i 9 5 2 7 | February and August 01 e 
, eee . БО ‚001 to 70, 000 ТТТ ЛЛ AL aoe — ‚ы ее 
70,000 5 3/3 Do. "Y per Cent. 3 ; 1 ef a d 318 8 T » ү “ 
40,000 5 5/55 Do. City Undertaking 43% Cum: Pref... xd 4 4 5 4 911 — . zm 
£250,000 | Stock 4% Do. 49% Deb. Stock Red.. K3 X5 103 105 8 16 11 - - 
44, 5 1/6 мш Elec.SupplyOrd.(Nos.1-14,0004:20,501-50,086)| 6% 6 61 5 312 7 | March ............. 5} e 
160,000 | Btock 44% per Oent. Debenture Stock (red.) xd| 110 118 108 111 4 1 0 June and December. z one - 
70,595 10 10/0 ы on Electric Lighting Ord. ............... 9) 104 10h 11 411 0 | February and August 103 10 
40,000 10 6/0 $ per Oent, Oumulative Pref. scade ЗАЙ 18 ‚4 13 14 46 9 January and July ...... sos 
£300,000 ou 20 Do, 4496 2nd Deb. Stock Certa. (all pd.) g^ из. к” 105 4 : - - — — 
10,0 0 0 Оопп of London and Brush Prov. Ordinary [III] eee өө э 
82,000 10 6/0 wd 6 per Oent. Oumalative Preference .. 12 13 2 18 412 4 | Marchand September 7 
8400, 0% | Stock | 44% ро, рор. Siook (ара. (ge xc] 109 112 107 10 4 110 i 1'e} 107% 
10,000 E 2/0 | Folkestone Electricity Supp! 6882 EE ERE. 64 8 64 5 0 0 — — e 
£50,000| Stock да Do, 4) lst Debenture Ау (й) асосе | ИҢ. 102 105 s ө e 
11,000 » 3/0 | Hove Electric Lighting Ordinary. . . . . ... 78 Ed 7b 8 414 2 — — — 
31,000 t 5/0 Kensington and arp Aher 65.02.060 10 11 10 п 41011 ooo 6 = 
10,000 5 6 Do, 6 Cent. Ist Pref. .................. ej 6l e; el 4 811 | January and July e 0 
290,000 | Stock H Do. Deb. Stock (red.).. . (red.) 101 104 101 104 8 18 11 с — — 
6115, Stock 4x Kensin. & Kügt ‚Со. & oer unies P 88 8 42 104 107 10¢ 107 814 9 — ө - 
4111;000 : » | London Electric Барр! —— ни ж и 21 — ө — 
19,840 5 2/6 , EN , 6 per Оеп 3 eee b 5i 5 64 5 9 1 M 5.9 
£350,000 | Stock 47, Do. ( per OE lst M ө Debentures. wed 95 98 16 93 4 010 | Mar. June, Se ы, 97 .. 
100,000 10 7/0 Metropolitan Elec. Su 85,000) .. 15h 16 15) 16% 4 410 | April and Octo 16 1tj 
бало % е ыас Бош CH ш ees | еншш] | - 
саваа e — 8 g one ees есе 
10,852 M ga: De. i per Oa — f ps "m" 14 15 14 15 4 0 0 March #04 994 998 200 вее вое oe. eve 
— 100 496 Do. 4 per 1 lst "Mort. i: oo савсан E * ma NS 2 Чч : ө te 
, Ы 2/6 | Oxford Hlectric Ordinary . РР РАДАМ ЛУ — " et eve 
py кн t% Do. 4% Debenture Stock . 21 102 i P.. а. 319 4 ivi н — 
, m Rand Electric ^ i к? өзә "$44 = 
135,000 | Stock — River Plate Elect. Lt. 4 Traction 6% 1st Mor Deb... | 72 17 74 i9 ee January and July ө — 
£100,100 100 44% Royal Electric Oo. of Montreal 447% 1st Mrt. Dba, ...| 101 108 K1 108 4 7 5 | April and October...... — 
40,000 5 5/0 | Bt. James'sand Pall Mall Electric — 143 153 14i ot 413 7 | February and August me — 
10,000 M 2/6 Do. 7 per Oent. Preference . I tii „6 „„6 нна 85 94 8i Š 8 13 8 " "n qe oes 
8150,000| Stock 8X Do. 3% per Cent. Debenture Stock (red.)  xc| 98 101 #7 100 819 0 өөө - 
13,000 5 Smithfield Markets Electric Supply REN S) H 23i 2 2} 2 2 e: 2 
450, 000 Btook | 4x Do, 4% Debentures Cette 99900009419. 00997 80 90 80 99 4 8 11 ы е 
65,000 5 Routh London Electric Supply Ordinary. . .... 3 34 8 34 - eie 89 oes 
80,000 b 1/8 | Urban Electric supply Ord. 4 рай). сс 8 4 3i 4 a да ess — 
80,000 b 1/8 Do. 5% Cum. Pref. (£4 paid) . ee eet ное ові ке 8 4 34 4 ET eee . э 
110;000 5 66 | Weatminster Mlantrin Supply Or nary ee RR 12 11 12 411 8 | March and September и 11% 
28,141 b 1/8 Do. b per Cent. Cum. Pref. LLIIIIILJAUL ITANE 6 61 6 64 8 16 11 eee el scc 
£67,100 108 4%  |*African Dir dise Deb. 98 102 98 102 818 5 |J аў 
, can Аа Telegraph 4% Mort, red, anuary an 38 eo — 
25 10 | ... Amazon T Tele gra ra 4 M 2945. 8947. tas sum shen 24 8] 2) 8j өө June &ad Decem LL] өзә ev 
4119,700 100 LLLI Do, 5 per t. Debentures 999949. „„ тез OS) Oe oe oe 70 80 70 80 : ее por: y 
£88,840 Btook 15/0 А lo-American вонро. poos 000060060566 66. DO? CFI OOs Фе ва жөө сө: 49 53 48 51 5 17 8 Feb,, May, . Aug., Nov. 4 і 891 
. „ р 8 ж | silat NC Ne i2 
£8,105,580 Btook 2/0 Do. Deferred sé9atesdd: setot CHORE r 8 ë$ 8 1 3 6 " ! В ut 
8,888,800 | — $100 $2 Commercial Cable Capital Stock . xd & bonus] 178 ИВ 170 189 6 2 2% | Jan., Apr., July, Oct. ёе — 
1,841,209 Stock à Do.  4perOent.Dobenture Soon. хі] 8+ 96 93 95 43 9 " e et 
16,000 10 4% | Ouba Submarine Ordinary ............ 5 6 5 6 613 4 | February and August — e 
6,000 10 10/0 Do, Preference 10 per Оөп&%...................| 13 14 18 14 7 210 , , — ө 
13,000 Б | 8/0 | Direct Spanish Ordinary. 3 % з % 34 | 514 April and October......) — — - 
6,000 5 5/0 Do. 10 per Cent. alative Preferente zd i. 2t 8 7 8 6 510 ө — 
£30,000 50 44% Do. 4% per Cent. Debentures auctae |. am ТИТ 9% 103% | 4 7 8 January and July... 
90,710 20 Ay Direct United States Gable . .. . 10 105 1 10$ | 6 6 9 Jan., Apr. July Oct. | 10% H 
£92,800 100 44% | Direct West India Oable 44% Rg. Db. (within Nos. !| 100 108 98 01 4 9 1 | June and -— a T — 
„000 Stock 25/0 Bastern to 1,200) (red. xd| 122 187 115 120 512 8 Jan, Apr., July, Oct. 120 115 
£1,955,565 | Stook 17/6 N per Cent. Preference Stock ..... .. 83 92 89 92 3 16 1 8) 7 
81,584,645 Stock 4x Do 4 per Cent. Mort. Deb. Stock (red. .| 1006 108 105 1“8 814 4 | May and November. 1053 105 
800, 10 2/6 | Mastern Extension .... ados] E T 1 10 11 6 110 Jan., Apr., July, Oct. | 11 104 
820,000 | Book 4% Do. 4 por Cent. Debentare Stock ... ....| 107 110 107 110 813 0 | February and August - 
£300,000 100 4% |*Bastern and B. African 4% Mort. Dab., 1909 . 99 102 99 102 818 7 | Feb and August e 
£200,000 3i 4% Do. 4 per Gent. Mauritius Bab. Bobs. (red. I, 923 1023 99% 1027 818 5 | May and November e — 
150,000 10 5/0 | Great Northern of Oo . 26 27 26 27 5 11 1 | January and TUM eic - ө 
4 66,300 100 132 | Halifax Bermuda Oable 44% ort. Deb. (wthnNos 100 103 93 101 4 9 1 | June and December... — 
11,000 a6 12/6 | Indo-European........ ..[1101,200) (red. xd| 89 48 89 43 5 16 3 | May and November .. 40) 41 
£100,000 100 6% | London Platino-Brazilian 6 per Oant. Deba., 1904 101 105 101 105 5 14 8 | March and September ўа — 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. ака ) xd| 99 102 {7 lco 4 0 June and December X - — 
16,609 10 West African Telegraph Shares . eee өөөөөөөөбө E 4 3 4 — — і ~ - 
80,008 14 „э, West Ooast of America., ээлөө өзө Z ALTACE s.. i e» eee = 
£150,000 100 1x * Do. E per Oent. Debent tures LASS IULII 98 101 95 401 3 19 7 January and J eee eee 
88,321 10 ose West India and Panama, ТТЛ ТТТ Pro ^ i фа T 3 May and Novem > 1 25 
84,568 10 £/0 Do. брег Oent. lst Pref. ... As JS T T 61 41 t 1 8 6 " " Era ы: 
4,660 10 — Do, s per Cent. 2nd Pret»rerce ... — өөө ev se eo- 3 4 8 4 .. „ — * 
£80,000 100 5% |* Do. 8 per Oent. Debentur es. , xd| 100 108 (8 101 419 0 | Jan and Ушу... eee - 
207,980 10 8/0 | Western Telegraph (late Br zilin Submarine)........| III  1!j п 113 6 1 8 | Mar, una, Oot., Deo 1:8 Il 
£15,000 100 5% |е Do, брег Gent. Debs, (2nd Series, 1906) xd} 102 1(5 100 103 417 1 | June and December... * К 
100,000 Stock 4% Do. t per Cant, Deb. Stock (red.) . . . ха! 93 12 7 X0 400 iis — e 
TELEPHONES. 
44,000 £5 5/0 Ohili Telephone (fully paid) eds 4 4) 4 4} MALU "E — өөө 000° 1j ... 
224,850 | 10/0 8 Consolidated Telephone Con. and Mang... 10 2/0 10 2/0 15 0 0 April and October...... - et 
12,680 1 Monte Video Telephone Ordinary à i à 6 0 9 | Novem Ded uon: es өөө 
86.492 1 1 Do. ö per Cent. ere Д осад rt COMM 1 1 6 0 0 | " : а 
£1,963,333 | Stock 6% National Co. Preferred Stock ............................| 92 94 94 86 6 5 0 vee 854 934 
£1,966,667 Stock 4 Do, Deferred Stock VA 63 £5 68 68 6 1? 1 vor 65 661 
15, 10 [0 Do. 6 per Oent, Oumulative Ist Preference. 123 133 12} 133 4 811 | February and August 18 e 
A y 5 Бо, 6 per Ont. Ошашайуе 2nd Preferenos .. n zt "n r^ б - - р " " 57 — 
b b t. Non-Oumulative 3rd Prot. ! " » a tte 
#2,000,000 | Воск Sm: (Je. ee Stock 8 рег Oent. (red.) xd| 95 98 93 96 8 1211 | Zune and December = 
4000, 00 Stock 4 Do. á per Cent. Debenture Stock (red.)  xd| 101 105 99 108 817 8 1084 10° 
171,504 1 0/6 Orlental SER OFFERS. CEEOL OEE REESE OG OEE OE 090 0DQO9ODÓ. e 1 1 6 0 0 April and October... =F eee 
58,000 : 28 aie s Biva Кин ха ‘a 53 4 5i : z ; у = id "December .. oe ета 
5 ve 10900 0o90 cas 999994 xd 4 5 une an SOP = 
179,947 | Steen 6t |* Do. Брет Gent. Debenture Steck (red.) xd] 102 105 'Q 13 417 1 | June and December .. ak n" 
FINANCIAL, INVESTMENT, &o. 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pret. . 51 51 bł 53 B 44 e 1 . 
180,043 10 8/0 Do. per Oent. Preference —— 009900506009 I »* 18 18 12 1 4 811 T T 123 
11,989 8 4/0 Reuter's....... LLIITIIIIIII 3990554094 604 1949094 090 £00884 0909990000094 ^ * 7 el 7 b 6 8 April and Ooctobert..... soo 
8,880 4100 Cert 6% Submarine Cables Trust кыма ECOL OM UA II 110 130 110 120 5.00 : 
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ELECTRICAL COMPANIES' SHARE LIST, 
AMOUNT | LAST PREVIOUS Price EATE PER BUSINESS DONE 
Tram ОР Divi- NAB Wrzx's Prox, Wedacotay, CENT. DIVIDEND DUE, DURING NINE DAYS 
, DEND. DEC. 22, Dec YIELDED, ENDING DEC, 31. 
már , ELECTRIC RAILWAYS, TRAMWAYS, &o. "T 8 cul 4 в. T nO Highest | Lowest 
o-Argentine Shares (I to 260,007) ........+5—- 81 pril an tober ..... 4 — 
430.008 | Stock 20. Permanent 5 Deb. Sodl .- ИТ 134 | 196 ao | 61% 4 Ж 5 2 
20,000 10 6/0 Barcelona 25 о агу ТҮТҮКТҮҮ 9 11 9 11 2 14 6 — - soe 
10,000 10 5/0 Do, Cumulative Preference vases. xó| 9 10 9 10 ь 0 0 — — е 
€148,100 t% «y Debenture Stock (red.) . | 95 100 95 100 410 2 ies — Ms 
15,000 19 4/0 Blackpool and Fleetwood Tramways XEM 124 18 1994 133 416 4 — — on 
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NOTES. 
—— 


Wr have pleasure in presenting to the readers of The 
Electrician this week our annual supplement, which gives, in 
tabulated form, descriptions of all the ‘electricity supply 
works in the United Kingdom which are in operation or in 
course of erection. In addition to these, however, will be 
found full details of those which are projected, and, further, 
a list of undeveloped provisional orders, so that the sheet in 
itself is a complete statistical record of electricity supply 
in the United Kingdom to the end of 1902. As usual, we 
intend to publish in the immediate „future a similar table for 
electric tramways and railways, and we bave to announce & 
new supplement, relating to the undertakings of various power 
companies in the United Kingdom, which we shall publish 
with our next issue. Our sincere thanks are due to the 
resident engineers of stations in operation, and the consulting 
engineers to stations which are in progress, for their kind 
assistance and co-operation in enabling us to obtain the 
necessary statistics. 


Once more the question of charging for electrical energy on 
the maximum demand system has occupied the serious con- 
sideration of those responsible for the control of a large electric 
lighting undertaking. For several years the Belfast Corpora- 


tion have employed the Wright system, but certain influential 


consumers became dissatisfied with it, and the Electricity 
Committee, therefore, asked Mr. M‘Cowey, the borough elec- 
trical engineer, to report to them on the subject. This report, 


which we summarise in another column, pointed out the 
advantages of the Wright system, and recommended its 
retention. However, at the general meeting of the Council. 
which followed, it appeared that the maximum demand system. 
was by no means popular, and the report was referred back. 
to the Committee. Undoubtedly the maximum demand system 
suggests a solution to the difficulty of equitable charging 
when dealing with such a complex question as the supply of 
electricity, but it must not be forgotten that it does not appeal 
with equal force to the consumer as to the engineer. The 
former, in a large number of cases, is bewildered, and, until he 
fully grasps the situation, he may suspect that his electric light- 
ing account is being adjusted empirically. Unfortunately this 
state of affairs does not tend towards the multiplication of 
connections, and many engineers, bearing in mind the difi- 
culty encountered when endeavouring to explain the demand 
system to prospective consumers, have abandoned it and 
adopted the simpler, although less scientific, '* flat” rate. 

Рвоғ. FrEMING'8 Institution Paper, commenced in our last 
issue, deals in an admirable manner with a subject which has 
been much neglected by supply station engineers—viz., pho- 
tometry. It is the practice in this country for the engineer: 
to be concerned merely with the supply of electrical energy, 
and he can in most cases disclaim responsibility as to the 
method in which this energy is utilised by the consumer— 
whether economically or wastefully. Yet it must not be 
forgotten that he ought to be in a position to advise as to the 
choice of lamps and their distribution, should necessity arise, 
and this is so more especially in the case of public lighting. 
The portion of Prof. ЕҒтемічо'в Paper we printed last week: 
dealt with photometric standards, and this week we commence 
his critical description of the various types of photometer. 
The Paper, taken together with the discussion upon it—of 
which we may promise our readers a full report, as it was in 
some respects as valuable as the Paper itself—is equivalent 
to an excellent text-book on the subject of photometry. 


—M | 

Pror. Warsurae's investigation of the rate of spontaneous. 
decomposition of ozone, а note on which will be found in this 
issue, deserves some notice as giving us a clear conception of 
what happens after the ozonising discharge has ceased. We - 
know that it takes some 300,000 gramme-calories to make a 
pound of ozone, or, in other words, to split up a pound of oxygen 
molecules into two atoms each and re-combine them in sets o£ 
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three atoms. The necessary heat is usually supplied by the 
electric brush discharge. On cooling down below 200deg., the 
whole of the ozone molecules become unstable, and split up to 
-form oxygen, both when they hit each other and when they 
‚іб oxygen molecules or the walls of the vessel. When they 
hit each other, the number of hits per second is proportional 
{о the square of the number of ozone molecules present. 
When they hit other obstacles, the number of hits of ozone 
‘molecules is proportional simply to their number. This 
difference of power has been ingeniously utilised by Prof. 
WansuRG to compare the two agencies of deozonisation. He 
measured the amount of ozone present by the pressure of the 
gas, which, as we know, increases a3 the ozone decomposes. 
He found that the ozone collisions are far the most impor- 
tant agency of decomposition. A collision between two ozone 
molecules produces decomposition in 50 cases, while that 
between an ozone molecule and an oxygen molecule only 
leads to decomposition in one case. Moreover, as the 
temperature rises, the disproportion rapidly increases, the 
difference for 10deg. being 200 per cent. in the former case 
and only 50 per cent. in the latter. 


Тнк address on the Future of Electro-therapeutics,“ 
delivered by Mr. Epmunp Owen, F. R. C. S., at the first anni 
versary meeting of the British Electro-Therapeutical Society, 
was of interest to members of both electrical and medical pro- 
fessions, and it is quite opportune that not only these two 
‘professions but the public itself should become enlightened as 
to the true positioa of electricity in the practice of medicine 
and surgery. Unfortunately, the address consisted almost 
entirely of a denouncement of “quacks,” and did not point to 
any practical solution of the difficulty which is experienced in 
establishing electricity as a factor in tho prevention and cure 
of disease. True, Dr. Owen suggested the establishment of 
an “electrical institute," to be carried on by a limited com- 
pany апа conducted by medical men, to which physicians 
could send their patients, but we fear that this idea will 
receive little support from so conservative a profession as the 
medical. | 

— Ó € 

Te very excellent Paper which Dr. Lewis-Jones read some 
‘time ago before the Institution of Electrical Engineers revealed 
а great many hitherto unknown facts to members of the 
Institution, but time was short, and the lack of interest dis- 
played by medical men was surprising. Dr. Owen said that 
‘doctors were afraid to meddle with electricity because of the 
bad reputation which it had obtained ; this is only too true 
so far as his profession is concerned, bat the public certainly 
*' believe in "' electricity as а curative agent,—in fact, to judge 
by the continued sale of “ electric ” belts, rings, and similar 
trash, they believe far too implicitly in the mere name 
** electric." There is, at all events, a large field for research, 
and although certain applications of electricity, such as 
X-rays and the treatment of skin diseases by the agency of 
electric light, have already become almost invaluable in surgery 
and medicine, yet there are, doubtless, many other directions 
in which electricity will be of inestimable benefit to mankind 
48 & curative agent. 


The Paris-Rome 'Telephone.—It is expected that the new 
telephone line between Paris and Rome will be put into 
operation in а few days’ time. 

Personal.—The Standard and some other papers announced 
on Wednesday that Prof. J. J. Thomson, F.R.S., had been 
appointed head of the department of physics at the Columbia 
University, New York, but in reply to our inquiry Prof. Thom- 
son has wired as follows :—‘ Standard statement incorrect; 
not leaving Cambridge." 

The Institution of Electrical Engineers and “ Science 
Abstracts."— We are asked to remind our readers who are 
members of the Institution of Electrical Engineers that, if 
they wish to receive Science Abstracts in 1903, they should 
apply to the Secretary of the Institution by to-day, if they 
have not already done 80. 

Great Northern and City Railway.—Experimental trains 
were run over the Great Northern and City Railway on Tues- 
day from Moorgate-street to Drayton Park. At this point 
the line comes into the open, but immediately runs into 
tunnel again. The tunnels between Drayton Park and 
Finsbury Park have not yet been completed. 

Commercial Science."—4A correspondent has sent us the 
following official registration announcement :— 

SCIENCE DEVELOPMENT СО. (LTD.). 

Registered December 24th, with a capital of £100 in £1 shares. Object, 
to carry on the business of chemists, druggists, drysalters, oil and colour- 
men, dealers ia proprietary articles, manufacturers of and dealers in photo- 

graphic, surgical, and scientific apparatus and materials, &c. No initial 

ublie issue. Registered without articles of association. 
if the company is true to its title and the directors are 
actually men of science, perhaps the comma at the end of the 
first line is out of place. 

Damage by Lightning.—Thunderstorms in J anuary are 
somewhat unusual, but that which passed over various parts 
of the country, including London, last Saturday morning was, 
nevertheless, of exceptional severity. The spire of St. Michael's 
Church, Highgate, was struck by lightning, and a consider- 
able amount of masonry dislodged. At Maidenhead the 
lightning was particularly vivid. A woman living at Col- 
chester . was struck and seriously injured, and at the same 
place а tree was ignited by lightning, Large hailstones fell, 
and frequent peals of loud thunder accompanied the lightning. 

The Electrocution of an Elephant.—Several of the daily 
papera this week recorded the eleotrocution of an elephant at 
Coney Island, N.Y., which took place in the presence of 1,500 
excited spectators. Topsy, the elephant in question, weighed 
over 4 tons, and, according to one account, poison, electrocu- 
tion and strangulation were resorted to, 6,000 volts being the 
electrical pressure applied after a feed ‘of carrots containing 
cyanide of potassium. Finally, a knotted rope was placed 
round the animal's neck and then attached to a steam engine. 
All the accounts agree that the electric shock was sufficient. 


Selective Wireless Telegraphy.— With reference to the article 
on “ Experiments on Selective Wireless Telegraphy,” by Herr 
Anders Bull, which appeared in The Electrician last week, the 
author informs us that he had no difficulty whatever in securing 
the necessary degree of isochronism when using the Siemens 
and Halske brake regulator, mentioned on p. 421. Herr Bull 
also tells us that his system has lately been successfally 
demonstrated before a meeting of the Polytechnical Society at 
Christiania, in the presence of military and naval officers, 
Members of Parliament, the chief of the telegraph service 
and others. 


Cable Interruptions and Repairs :— 
Date of cae is Date of Repair. 


Latakia— Cyprus . June 21, 1899 
Dominica — Martinique May 9, 1908 ... 
St. Lucia—Martinique ........ May 9, 1903 


Guadeloupe Martinique .- May 9,1902 .. 


Anjer— Kalianda ................ Aug. 2, 19023 — 
Guantanamo Mole St. Nicholas Aug. 5, 1902 ... — 
Cayenne—Pinheiros .......... Aug. 15, 1902 — 
St. Lucis—8t. Vincent =- Sept. 19, 19023. — 
Reissi-Issa (Yemen)—Camaran Ost. 92, 1903 — 
Cadiz—Teneriffe .................. Nov. 3, 1903 — 
Falmouth— Bilbao = Dec, 18, 1902. — 
Trinidad Demerara .......... Dec. 25, 1902 ... Jan. 3, 1903 
Assab—Massowah ............. Dec. 30,1902 ...- — 


Cap St. Jacques— Haiphong ... Jan. 3, 1903 
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Association of Technical Institutions.— The tenth annual 
general meeting of the Association of Technical Institutions 
was held at the Goldsmiths’ Hall on Tuesday, when Sir John 
Wolfe Barry, F.R.8., the president for the ensuing year, 
delivered an address. His remarks dealt with education in 
general and technical education in particular. Не said that 
Government Commissions, the Press and the man in the 
Street" were now, all with one voice, crying ‘‘ Educate, edu- 
cate, educate!” and in our mental equipment he agreed we 
were much behind Germany and America. At present tech. 
nical education began and finished at much too early an age, 
and what was wanted was to convince our manufacturers of 
the extreme value of technical education. 

Supply Interruption in the City.—A short interruption to the 
electric lighting supply toa few consumers on the City of London 
Electric Lighting Co.’s mains took place last Friday. It had 
been noticed that an extensive escape of gas had been ignited 
by а lamp in some conduits adjacent to this company's mains, 
and following on this some unsteadiness of pressure was 
noticed on the network round Cornhill. Shortly after 4 pm. 
the faulty section was cut out to obviate the risks of an 
explosion, and an examination showed that several of the 
feeders at this point had been badly burnt. The necessary 
repairs were immediately effected, and the supply to the 
section was completely resumed before 8 p.m. A few public 
lamps on one side of the street only were extinguished for a 
short time, but this supply was quickly resumed. The Ойу 
company’s distribution system is divided into so many small 
sections, each capable of isolation, that any leakage, even 
through external damage caused by the continual upheaval of 
the City streets, is automatically confined to the immediate 
vicinity, thus causing 8 minimum amount of inconvenience 
without jeopardising the safety of the public. 

The Parliamentary Representation of London University.— 

It was recently reported that Sir Michael Foster, who repre- 
sents the London University in the House of Commons, and 
was elected as the Conservative candidate at the last general 
election, had announced his intention of resigning. Sir 
Michael now states that, the reasons which prompted him to 
contemplate retiring having disappeared, he will, if the Univer- 
sity desire it, remein in Parliament as their representative, but 
that be should prefer in future to sit on the Liberal side, 
notwithstanding that no change has taken place in his 
political opinions. On the firet announcement of Sir Michael 
Foster's intention to retire, it will be remembered that Bir 
W. J. Collins was nominated to contest the seat for the 
Lib r-'s and Sir Philip Magnus in the Conservative interest, 
and view of the ambiguity of the final decision of Sir 
Міс. ће! Foster, there is a disposition, at any rate on the part 
of the committee for promoting the election of Sir Philip 
Magnus, to hold Bir Michael to his original announcement. 
This latter committee maintain that it would be impossible to 
ascertain the views of the University as a whole in the 
existing circumstances unless the present representative 
resigned and offered himself for re-election. 

Wireless Telegraphy.—The Times correspondent at Ottawa 
telegraphs that the promoters of the Canadian Marconi Com- 
pany announce that a complete system of wireless telegraphy 
will be in operation throughout Canada by the end of next 
summer, the sphere of working extending from the gulf of 
St. Lawrence to the Pacifico Coast.——At the Naval and 
Military Exhibition now being held at Manchester, a series of 
Marconi wireless telegraphic demonstrations has been given 
on the invitation of the War Office. On the first evening 
stations were established at the exhibition and at Chester, 
and messages were exchanged between the mayor of Chester, 
Msjor-Gen. Hallam Parr (commanding the 9th Western Divi- 
sion) and Col, Savage, R.E. Other demonstrations are to be 
held during the time the exhibition is in progress. It has 
been decided to erect an installation of Marconi’s wireless tele- 
graphy in Somaliland for use during the advance of the expedi- 
tion against the Mullah to keep in touch with the warship at 
Berbera. A detachment of tbe 8rd Telegraph Battalion R.E. has 
been sent to the Vernon,” torpedo school ship at Portsmouth, to 
undergo a short course of instruction in the mechanism of the 
system for the purpose of being despatched to work the apparatus. 


Sardinia-street Station Arbitration.—The arbitration pro- 
ceedings between the Metropolitan Electric Supply Co. (Ltd.) 
and the London County Council were commenced on 
Wednesday at the Surveyors’ Institution, Westminster, 
before Sir John Wolfe Barry, K.C.B. (umpire), and Sir 
Frederick Bramwell, Bart., F.R.S., and Mr. Andrew Young 
(arbitrators). Counsel representing the company are Mr. 
Balfour Browne, K.C., Mr. Cripps, K.C., Mr. Ernest Moon,. 
K.C.. Mr. С. Н. Sargant, and Mr. A. T. Lawrence (instructed 
by Messrs. Barlow and Barlow); and for the London County 
Council Mr. Fletcher Moulton, K.C., Mr. Boyle, K.C., and 
Mr. Edward Morton (instructed by Mr. W. A. Blaxland). 
The proceedings on the opening day commenced with the 
address of Mr. Balfour Browne, who recited sec. 5 of 
the London County Council’s Act of 1899, which gives 
the Council powers for compulsory acquisition of property 
in connection with certain London improvements and the 
constraction of a main thoroughfare between Holborn and 
the Strand. It is in this district that the claimant company’s 
Sardinia-street station is situated, and the acquisition of the- 
site, with its consequent disturbance of the company's opera- 
tions, forms the subject of the arbitration. The first witness. 
examined was Mr. John Conacher, general manager of the 
Metropolitan Company. After Mr. C. S. Peach, architect, had 
put in plans and had been examined with regard to these, 
Mr. Robert Hammond followed in the witness chair, and was. 
still under examination yesterday (Thursday). 


Depreciation of Electricity Works.—In a report to the York 
Finance committee, the auditor (Mr. H. W. Pulleyn) regreta 
that the Council have not considered it necessary to adopt his 
recommendation regarding the advisability of charging дерге. 
ciation against the electric lighting revenue account. Having 
regard to the fact that the Local Government Board allowed 
25 years for redemption of their electric lighting loans, it. 
might fairly be assumed that the average life of the assets. 
acquired with the money provided by such loans was less. 
than the authorised term for repayment, and therefore the pro- 
vision out of revenue for sinking fund instalments to redeem. 
the loans was not of itself sufficient. That financial policy 
would ultimately result in the cost of replacement of plant. 
falling against the year in which such replacement had to be 
made, instead of distributing the cost of same evenly over a 
period covering the life of the plant. Consequently revenue 
would be overstated during the earlier years of the under- 
taking at the expense of the later years. Under these circum-. 
stances he felt obliged to point out that any future balanc- 
of profits apparently available for the relief of rates would be 
piny fictitious unless the claims of depreciation are recognised.. 

plying to this criticism, the chairman of the Electric Light- 
ing committee (Mr. Н. V. Scott) said at the Council meeting 
on Monday that they were keeping their accounts according to- 
the rules laid down by the. Board of Trade, and it was quite 
clear that they could not apply rates to depreciation, but they 
could renew machinery from rates, and if they bad a depre- 
ciation account it would be merely a question of account.. 
They had a little profit last year, and carried it to reserve, and 
they would continue to do so until they thought it safe either 
to lower the price or to apply some of it in reduction of rates. 


Development of the “De Forest” Wireless Telegraph. 
System.—The De Forest Wireless Telegraph Co. informs us 
that on Sunday, December 7th, the operators at the De 
Forest wireless telegraph station at Coney Island picked up 
the “ Deutschland ” at a distance of 60 miles. The “ Deutsch- 
land" carries a Slaby-Arco system, but arrangements have been 
made with the Hamburg-American Company whereby tais 
steamer communicates with the De Forest wireless station 
on approaching and leaving New York. On December 11th the 
same station caught messages from the Philadelphia until 
that vessel was six hours from port, the last message being 
received perfectly when the boat was 100 miles away. The 
Philadelphia is equipped with Marconi apparatus, and the 
boat was overheard calling up the Babylon station, and later 
the Sagaponack station. On several occasions the Coney Island 
De Forest operators bave listened to the Sagaponack station: 
calls over a distance of 80 miles. No transformer, jigger ” 
or tuning device whatever was used at the Coney Island 
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station; merely the simple aerial conductor, consisting of two- 
stranded copper cables 210ft. in height. While the steamship 
** Deutschland " is in dock at Hoboken, daily communication 
is maintained with the De Forest station, notwithstanding the 
miles of metal warehouses, steel-frame buildings and shipping 
lying between. This was not, however, possible until the 
De Forest “ responder" replaced the regular coherer on the 
„Deutschland.“ The Providence Journal has decided to estab- 
lish wireleas telegraph communication between Block Island 
and Newport. The outfit will be identical with that which the 
United States Signal Corps used so successfully during the re- 
cent war manœuvres. The fishing steamer J. S. Warden” now 
carries a De Forest wireless telegraph apparatus, and the fisher- 
men are kept in constant touch with the Coney Island station. 
As New York business men frequently take а day's outing on 
board, it has become the custom to send out stock quotations, 
keeping those interested in touch with the market. The 
Government stations at Fort Wadsworth, S.I., and Fort Han- 
cock, Sandy Hook, have been completed and turned over to 
the United States Signal Corps by the De Forest Company. 
All the above messages, we are told, were received up to 
100 miles with a De Forest pocket receiver, measuring only 
bin. x 4in. x 3in. The answer of the De Forest Wireless Tele- 
graph Co. to the infringement suit brought by the Marconi 
Company was filed in the United States Circuit Court (before 
Judge E. Henry Lacombe) on December 1st. Mr. Charles 
Neave, of the firm of Fish, Herrick, Richardson and Neave, 
attorneys for the General Electric Co., and Mr. Edmund 
‘Wetmore, of the бет of Wetmore and Jennings, attorneys for 
the Westinghouse Airbrake Co., are retained by the De Forest 
‘Company, and prepared the answer in the sait. Mr. William 
Henry Bliss, prominently mentioned in connection with the 
office of Attorney-General in McKinley’s Cabinet, is general 
-counsel for the De Forest Company. 


MEETINGS OF SCIENTIFIC SOCIETIES, ёс. 


‘SATURDAY, January 10th. 
NaTIONAL ELECTRICAL CONTRACTORS’ ASSOCIATION : NORTHERN SECTION, 

2:80 p.m. Annual General Meeting at the County Hotel, Newcastle. 

Gra4scow TECHNICAL COLLEGE SCIENTIFIC SOCIETY: 

7:30 p.m. Meeting at 38, Bath-street. Paper to be read: “ Recent 
Developments in the Gas Engine, and the Utilisation of Blast- 
Furnace Gases, by Prof. T. Hudson Beare. 

"TUESDAY, January 13th. 

INSTITUTION OF ELECTRICAL ENGINEERS: GLASGOW LocaL SECTION. 

8 p.m. Ordinary General Meeting at 207, Bath-street. Mr. W. A. 
Chamen will open a discussion upon “ Up-to-date Wiring in 
Connection with Corporation Supply.” 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. Paper to be read: “ Electric Automobiles,” 
by Н. F. Joel. 

Lonpon ELECTRICAL CONTRACTORS ASSOCIATION, 

S p.m. Meeting at Frascati's Restaurant, Oxford-street, W., when a 
Paper will be read by Mr. R. Tweedy Smith on The Projected 
Legislative Powers sought by ‘the London County Council to 
enable Borough Councils to become Electrical Contractors.” 

~ WEDNESDAY, January 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read: 
"Some Difficulties which Students of Electrical Engineering 
Meet With," by C. J. Green. ' А 

SOCIETY OF ARTS. 

8 p.m. Ordinary Meeting. Paper to be real: “ Industrial Trusts," 

by Prof. W. Smart. 
FRIDAY, Jan. 16th. 

INSTITUTION OF ELECTRICAL ENGINEERS : DOBLIN LOCAL SECTION. 

$ p.m. Ordinary Meeting at Royal College of Science. Papers to be 
read : (1) “Electric Lighting of Railway Carriages,” by J. H. 
ен: (2) “Note on Electrical Time Service," by Е. Hope- 

ones. 
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INSTITUTION OF MECHANICAL ENGINEBRs. 

8 p.m. Ordinary General Meeting. Paper to be read: “Cutting 
Angles of Tools for Metal Work, as Affecting Speed and Feed,” 
by Н. F. Donaldson. 

Royal INSTITUTION. 
9 p.m. Evening discourse on Low Temperature Research,” by 
Prof. J. Dewar, F.R.S. 
“SATURDAY Jan. 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

10 a.m. Visit to the works of the Indiarubber, Gutta Percha and 

Telegraph Works Co. | 
INSTITUTION OF JUNIOR ENGINEERS. 
J p.m. Visit to the Haggerston Works (Whiston-street) of the Shore- 
ditch Borough Council. 


OBITUARY. 


JAMES WIMSHURST. 


It is with deep regret that we announce the death of Mr. 
James Wimshurst, F.R.S., on Saturday last. 

James Wimshurst, who was born on April 18, 1882, and 
was, therefore, 70 years of age, was the second son of the late 
Mr. Henry Wimshurst, whose name was associated with the 
introduction of the screw propeller. Mr. Wimshurst received 
his education at Stebonheath House, London, at which school 
he acquired the rudiments of several branches of science, 
Circumstances made it desirable, however, that he should 
adopt a business life, and for some years he worked for his 
father. He then joined the professional staff of Lloyd's 
Register of Shipping, remaining in this employment for about 
eight увага. After occupying the chief position with the 
Liverpool Register of Shipping for a considerable period, he 
received an appointment toa principal position in the Consul- 
tative Branch of the Board of Trade. In 1890 he was one of 
the representatives of the Board of Trade at the International 
Conference held at Washington, U.S. 

During his spare time, however, Mr. Wimshurst devoted 
himself to scientitic study and research, and maintained a 
well-fitted laboratory at his residence. In 1882 he published 
the particulars of a large and very powerful influence 
machine which he had designed and made, and he continued 
to perfect various forms of apparatus for the production of 
large quantities of statical electricity under atmospheric con- 
ditions which would be fa al to the working of any other type 
of iastrum-nt. These machines are now well-known through- 
out the world by hi: name. 

A notable feature in Mr. Wimshurst’s work was his 
steady and persistent refusal to accept anything from any 
source in tbe nature of pecuniary advantage trom his scientific 
labours, and his advise and assistance were always freely 
at the service of the student and investigator. In 1890 he 
was given a seat on the Council of the Physical Society, when 
he introduced a new form of influence machine which produced 
rapidly-alternating charges of electricity ; and he had recently 
put forward another type of influence machine possessing 
many useful features. in 1898 he designed and exhibited a 
system for connecting lightships electrically with the shore 
stations. Mr. Wimshur-t received his F.R.S. in 1898, the list 
of his qualifications for fellowship issued by the Council of the 
Royal Society being then as follows :— 

(1) Improvements in electrical influence machines, which 
are now universally approved and adopted by physicists ; (2) an 
influence machine which gives charges of electricity, alternat- 
ing from positive to negative with each rotation of the disc (in 
this type the glass discs, without any metal upon them, are 
freely self-exciting) ; (3) has delivered a lecture upon influence 
machines at the Royal Institution, April 27, 1888, and read 
a at tbe Physical Society, April 17, 1891, and June 22, 
1898, 


— — —— — 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Авє.] 


Electric Separation of Metals from their Ores.—D. Negreano 
describes what might be called an eleotrostatio method of 
separating noble metals from their ores. It is based upon the 
following experiment :—A central diso is cut out of a metallic 
plate, and the plate and disc are connected with the poles of a 
Wimshurst machine. If now a powdered mixture of sulphur 
and red lead is blown upon the metallic surface through a 
wooden sieve, the sulphur will be deposited upon the disc, and 
the minium upon the outer plate, or vice versa. This is, of 


course, due to the frictional electrification of the two powders. 


The author has varied the powders by pounding up a silica 
rock with malachite, iron oxide and copper oxide. On using 
the powdered mineral in the same way he found that the 
metallic particles were separated from the silica. In the case 
of a quartz rock containing limonite the separation of the 
gangue on one side from the yellow limonite on the other was 
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easily brought about. Another easy separation was that of 
pyrites from a matrix of lignite. The author propo-es to 
-employ this method for the separation of gold from gold dust. 


[D. NEGREANO, Comptes Rendus, December 15, 1902.) 


Gaseous Discharge in a Rotating Magnetic Field.—JLast year 
J.J. Taudin Chabot described some remarkable experiments 
on the behaviour of a gaseous current thread in a rotating 
magnetic field. (see The Electrician, Vol. XLIX., p. 818). He 
has since studied the case in which the vacuum tube апа the 
bell magnet both revolve together, and the case in which the 
tube is at rest and the bell magnet is excited and set in rota- 
tion. In the former case there was a slight displacement of 
the current thread in sympathy with the unexcited iron, pro- 
bably due to a trace of remanent magnetism or earth induo- 
tion. No change was produced by reversing the current. The 
apparatus is shown in the diagram. When the rotation was 
very rapid, the author thought he noticed a slight continua- 
tion of the displacement of the thread after the tube had been 
stopped. On rotating the magnet only, the rate of rotation 
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of the thread reached a maximum of 21 revs. per min., and 
then gradually fell to 19 per minute as the rate of rotation of 
the magnet increased to 224 per minute. 


(J. J. Taupin Снавот, PRyribal. Zeitschr., December 15, 1902.) 


Oscillating Discharges.—A. Battelli and L. Magri have con- 
eluded their investigations of the oscillatory discharge of a 
condenser. Оле electrode of the electric machine was put to 
earth, while the other was joined to one of the armatures of 
the condenser by means of a wooden rod. A spark calori- 
meter and a metal coil calorimeter were inserted in the circuit 
through which the discharge passed, and after the discharge 
the remanent charge of the condenser was measured by means 
of a ballistic galvanometer. They found that the period of 
oscillation agrees with Thomson's formula, except at short 
periods of about 7 x 10 seconds, where the inductance cannot 
be accurately estimated. The resistance of a spark to slightly 
damped discharges of great quantity is very small, and is 
always less than 1 ohm with spark-gaps not more than 5mm. 
wide. In any case, it increases much less rapidly than the 
width of the gap. The resistance of a coiled wire is much 
greater than that of a straight one. The sum of the heats 
developed in the spark and the conductors is practically equal 
to the energy expended by tbe condenser. 
trodes yield more regular sparks than platinum electrodes, but 
the energies are the same, 

[BaTTELLI and Малаві, Phystkal. Zeitschr., December 15, 1902.) 


Theory of the Gramme Ring.—K. К. Johnson points out 
that the laws regulating the generation of а current in а 
Gramme ring do not constitute a special case of the usual alter- 
nate-current laws. The length of wire of the coil practically 
Contains an artificial waye equal in length to the length of 
the wire, and generally shorter than the natural wave-length. 
In consequence of the compulsion exercised by the rotation, 
this wave is propagated along the wire with a velocity equal 
to the rate of rotation, but in the opposite sense, so that, asa 
matter of fact, it is stationary. But if the gramme ring is 

iven such dimensions that tbe length of wire becomes equal 


o the wave-length corresponding to the rate of propagation и ' 


or eight times. 


Cadmium elec-: 


of the wire waves under the influence of the iron core, the 
current sueogth must reach a maximum and so must the 
potential, since the wave undergoes no compulsion by the 
length of tbe wire. In a case quoted, u is 1:5 x 10° cm. per 
second or more, and the length of wire required in the wind- 
ing for proper resonanse is 30,000 metres, or 667kg. of 1mm. 
wire. This may not be practicable, but it would yield а 
higher efficieucy if it were. 
LK. R. Jounson, Phystkal. Zeitschr., December 15, 1902.) 


Silver Negatives.—K. Schaum and V. Bellach have done 
some important microscopic work on photographic negatives 
which is of general interest. They find that during the pro- 
се+в of ** ripening the grain of silver bromide increases seven 
The mean area of the ripe grain is about 82, 
The thickness of layer of undeveloped negatives is about 
0-0165mm. for photomechanical and diapositive plates, 0:094mm. 
for in-tantaneous plates, and more for orthochromatic plates. 
The number of silver bromide grains in the richest upper layer 
of a Schleussner negative is 27 х 10* per mm’. The same 
negative, when developed and fixed, shows about one-third 
that number of grains. With the same time of development, 
the thickness o“ the layer of silver grains, the number of grains 
in the uppermost layer. and tbe number of grains per volume 
of film is constant, and only the size of the grains is propor- 
tional to the illumination. With constant illumination, the 
number of grains in the uppermost layer 18 constant, and the 
thickness of the Jayer, the number of grains per volume 
and the size of grain dependent upon the time tsken for 
development. 

[ScHAUM and BszLLACH, PAysikal. Zeitschr., December 15, 1902.] 


Dischargs of а Condenser.—H. Tallqvist has followed the 
usual formula governing the oscillatory discharge of a con- 
denser into the regions where the resistance becomes so great 
that the disobarge just begins to lose its oscillatory character, 
in order to determine whether theory and experiment agree in 
that region of transition. He finds that they do. In Kelvin's 
formula 

T= дт JLC 
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the denominator may as a ru'e be put=1. Bat the author 
has studied the case when this is no longer so, owing to the 
grentne:s of th» resistance. Tbe experimen'al work is made 
difficult by the fact that in a highly damped wave it is often 
only possible to trace half a wave, or at the most a whole 
wave. But the author succeed«d by means of a point-tracing 
of the current, as described in his work for the Fionish Scien- 
tific Society. The apparatus involves a pendulum interrupter. 
The greatest deviation from theory is 2:5 per cent. and the 


least 0-1 per cent. 
| (Н. TALLQVIST, Ann. der Physik, No. 15, 1902.] 


Spontaneous Deoꝛonisation.— If partly ozonised oxygen is left 
to itself, the proportion of ozooe decreases with the time. 
This phenomenon, known under the name of spoataneous 
deozonisation, may be due to a variety of causes. E. Warburg 
points out that since the amount of ozone at 200leg. in a 
state of equilibrium is inappreciab!e, such equilibrium can 
only be attained at ordinary temperatures by complete dis- 
sociation of the ozone. The factors bringing about this 
dissociation may be external, such as contact with foreign 
bodies or with the walls of the vessel. Or they may be 
internal and due to the collision of two molecules of ozone or 
of a molecule of ozone with a molecule of oxygen. The author 
formulates a mathematical theory of the process, and finds by 
suitable experiments that the internal effects ure almost 
altogether due to collisions between ozone molecules them- 
selves. This internal disintegration rises much more rapidly 
with heating than the external process, and becomes the chief 
agent at high temperatures. As regards moisture the author 
finds that it makes no difference to the stability of ozone at 
100deg. 

E. WABBUROG, Ann. der Physik., No. 12, 1902.) 
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THE BOURNEMOUTH CORPORATION TRAMWAYS. 


Particular interest attaches to the B»urnemouth Corpora- 
tion tramways owing to the fact that, except for the pioneer 
conduit tramways at Blackpool, they are the first public tram- 
ways on the slotted-conduit system to be opened, in this 
country. Moreover, another interesting feature is that parts 
of the line are on the overhead trolley system,.so that the cars 
are equipped with ploughs which can be lifted up out of the 
conduit when the car leaves the conduit portion of the track 
for the trolley sections. This system is, of course, not new; 
it has been employed in Paris, Brussels, Dresden and elsewhere 
on the Continent, as well as in the United States, but we 
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is seen in the figure, the flanges of the rails fit on to the tops 
of the yokes, and are held up by adjustable tie-bolts. Half- 
way between every four yokes, and therefore at 15ft. centres, 
are the insulators, seen clearly in one of the sections and in 
the photographic view, Fig. 2. They also resemble those 
which are being employed on the London County Council 
lines. Above is the cast-iron flange, which is bolted to the 
flange of the slot rail and the drip cap. Within the latter, 
set in Portland cement, is the insulator itself, which is single- 
lipped—with a good thick lip, and set within the insulator, 
also in Portland cement, is the iron bolt or pin. The surface . 
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Fic. 1.— DETAILS or THE CONDUIT. 


doubt not that our readers will welcome a fairly detailed | of the insulator, which is within the cap, as also the surface of 


description of the line, аз it may be considered to represent 
the most recent practice in this class of work. 

Commencing with the conduit construction aud the design 
of the plough, we may refer to Fig. 1, from which it із seen 
that the slot is a side and not а centre slot, in contradis- 
tinction to the system ‘employed by the London County 
Council (see T'he Electrician, Vol. XLIX., р 624). Otherwise 
the design of the two conduits is similar in many respects, 
and, indeed, the coatractors ace the same in the two cases 
viz., Messrs. J. G. White & Co. The slot, which is lin. wide 
and serves as one of the running rails, is formed of two rails, 


held in place by cast-iron yokes at 3ft. 9in, centres and 


embedded in 6 : 1 conerete, forming а eontinuous conduit. Аз 


the bolt within the insulator, is corrugated so that the cement 
obtains a good firm grip. Attached to the bolt are the two 
iron pieces in which the one side of the contact T-rail is 
inserted, and the distance of the latter from the centre of the 
bolt can be nicely adjusted by an eccentric washer which 
turns freely on the bolt and acts ав.а cam, and which can be 
gripped with a spanner. The T-rails are simply fastened by 
а pin, and the lengths are borfded. The track is paved with 
wood, and what may prove to be a disadvantage is that the 
insulators are not accessible without removing the paving 


blocks. At points and crossings, one or both conductors are 
HERD for 12ít. to 15ft. The points are by Messrs.. 
adfield, 
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We now come to the plough and its carrier shown in | horizontal—ensbling the plough, when lowered, to move freely 


Figs. 8, 4 and 5. Fig. 8 is the plough itself, which consists of | in a horizontal direction at right angles to the length of the 
a steel neck holding a double board of walnut to which the car. The travelling head on which the plough is suspended 
spring contacts are fastened on either side by clips. They are | can only move up and down, but, as soon as this head is in 


connected by flexible cables to the top of the carrier and thence 
to a switch—which is controlled from a small handle at the : 
side of the car—for switching either the trolley or the plough | 


on to the controller. The plough slides in two sets of guides . 
—one set vertical for raising and lowering it, the other ret 


——— 9 


Fig, 2,—INSULATOR IN POSITION. Fic, 3.—THE PLOUGH. 


Fic. 4.—Воовү or DouBLE-TRUCK CAR, SHOWING PLoUGH AND PLOUGH CARRIER. 
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its lowest position, the plough rests on the horizontal guides, 
and releases itself from the head, thus becoming free to move 
from the side to the centre of the car. At each point on the 
line at which the slot construc:ion stops and the overhead 
construction begins, the slot changes from side to centre slot, 
and the slot ends at a p'ough pit (Fig. 6). The two covers of 
the pit normally leave a space lin. wide between them, but 
they are attached by a single series of links to а lever outside 
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Fic. 5.—ANOTHER VIEW OF THE PLOUGH GEAR. 


the track in such a way that when the lever is pulled over the 
covers are slightly raised and pulled back so as to widen the 
slot considerably, as seen in Fig. 6. Two guides within this 
pit, and sloping down towards the contact rails, help to guide 
the plough down as it is lowered. The raising and lowering 
of the plough is effected by a chain roller mechanism seen in 
Figs. 4 and 5, and the plough when in its upper position is held 
by a catch. The whole arrangement embodies many parts, 


‘Fic. 6.—PLoucH Pit, Орах. 


but it is practically designed and works very smoothly. To 
wind the plough up and down, the crank of the controller is 
removed from the latter and used on the spindle of the chain 
gear above referred to. 

The conduit track is divided up into }-mile sections, and 
there are two feeder pillars at the end of each section. One of 
these contain throw-over switches arranged so that the polarity 
of the contact rails on either side can be reversed; in the 


other are fuses connecting the feeders to the reversing, switch 
pillar. 

There are at present an equivalent in single track of 3 miles 
conduit line and 15 miles of trolley line. Most of the line 
is double track, however, single track being employed chiefly 
in those cases in which it is necessary to return by side streets 
on account of the narrowness of the roads, although the gauge 
is only 3ft. біп. The work was commenced.in March last year 
and completed just before Christmas. The greater part of the 
lines were then put in operation, although the Board of Trade 
inspection only took place on Friday last. The overhead 
construction is chiefly with sin gle- bracket poles, but in some 
parts either double-bracket poles or span wires are employed. 
In several roads the arc lamps for street lighting are placed 
on the centre poles, and Fig. 7 shows the design of one of these. 


Fic. 7.— CENTRE BRACKET TROLLEY FOLE, WITH Lamp, 


The cars are partly single-truck and partly double-truck ; 
in the former case the plough carrier is held in between the 
framework of the truck, and in the latter case it is held by 
two plates fixed to the axle boxes of the pony wheels of one 
of the bogies. The cars have been provided by Messrs. Milnes, 
the single-truck cars having Peckham underframer, and the 
double-truck cars Brill underframes. The motors and controller 
equipment are by the British Westinghouse Company, and the 
ploughs by Messrs. J. G. White & Co., the latter firm having 
been responsible for the whole of the conduit, track and over- 
head work. At present only hand and electric brakes are 
provided, but either air brakes or track brakes will be added 
as there are one or two very sharp gradients—one of these 
being nearly 1 in 9 and with a sharp curve at the bottom. 
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The electrical equipment for the cars does not differ essen- | Nose suspension is used for the motors, in accordance with 
tially from the standard tramcar equipments of the Westing- | the standard practice of the British Westinghouse Company. 
house Company. Each equipment comprises two Westinghouse ' One of the principal features of the Westinghouse No. 90 con- 


Laas ent 


Fic. 9.—EwoGINE Room OF GENERATING STATION. 


No. 49s tramway motors, two Westinghouse No. 90 controllers, | troller is that in it the number of contact pieces has been 
one at each end of the oar, with combined automatic cut-out and | much redaced, without any reduction in the number of speed 
main switch, and diverters, &c , for electric “ service” braking. | stops. The control is of the usual series parallel type, there 
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being three steps for the series, and two steps for the parallel 
arrangement of the motors; in the braking position there are 
four resistance steps. The diverters through which the 
current from the motors acting as generators is passed, are iron- 
framed, fireproof resistance coils, with large external surfaces. 
The generating station of the Bournemouth Corporation 
supplies both the tramways and public lighting, the private 
lighting in Bournemouth being provided for by a company. 
In the station, which faces the car shed, are four 292kw. 
Belliss-B.T.-H. sets running at 860 revs. per min. The Belliss 
engines are three-crank triple expansion, with cylinders 12in., 
18jin. and 28in diameter by 12in. stroke, and there is on each 
а 66in. flywheel weighing 9,000lb. They govern on the 
throttle, and there is a by-pass, in connection with the 
governor, which lets live steam into the intermediate cylinder 
when the throttle is full open and the speed still below the 
normal, to deal with overloads. The dynamos are eight- 
polar, of the usual B.T.-H. traction type. Their fields are com- 
pound-wound for a constant pressure of 550 volts, when giving 
any current between 60 and 662 amperes, the series winding 
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supplied four boilers, which are of the Lancashire type, 80ft. 
ру 8ft. Gin. ; they are fitted with superheaters, and a 384-tube 
Green economiser. The boilers are fed either by two E. P. 
Hall feed pumps or two injectors. 

In addition to the generators already mentioned, the engine 
room contains a motor-generator, by Messrs. Siemens Bros. 
& Co., in order that the conduit portion of the track—which 
is run off different 'bus bars to the overhead portion, both 
poles of the conduit line being insulated—may yet be run 
from the same dynamo. This machine has a capacity of 
77kw., its motor is shunt-wound and its generator compound 
wound, and the speed is 550 revs. per min. The normal 
output of the generator is 140 amperes at 550 volts, but 
the machine is capable of giving an output of 140 amperes 
at 600 volts when running at about 600 revs. per min., 
and as an emergency load an output of 170 amperes at 550 
volts for 10 minutes at a time. The motor works at an 
E.M.F. of 550 volts, the rise in speed to enable the generator 
to give its higher output being obtained by inserting resistance 
in the motor field. Both motor and generator are of the four- 
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Fic. 10.— DIAGRAM OF SWITCHBOARD, SHOWING POSITION OF THE INSTRUMENTS AND THEIR CONNECTIONS. 


; Cut-Out ; Q, Switch ; X, Top Bar Voltmeter Switch ; Y, Bottom Bar Voltmeter Switch ; Z, Conduit Bar Voltmeter Switch ; L, Lightning Arrester. 


being arranged cn the negative side of the machine—that is 
say, between the negative brush and the negative ter- 
minals. The field rheostat for each generator is connected to 
& 30-way multiple contact switch on the switchboard, and is 
capable of reducing the voltage from 550 to 500 volts. These 
machines are specified to take 25 per cent. overload if necessary, 
and between no load and this overload the brushes are to run 
practically sparkless without being shifted. The specified tem- 
perature, after a six hours’ run at an output of 580 amperes and 
550 volts, is not to exceed 60°F. at any part of the machine. Two 
Belliss surface condensers are provided, each capable of con- 
densing 15, 000lb. of steam per hour, and giving a vacuum of 
29in. They are made up of iin. tubes at 1ft. 8in. centres, 
and each have an effective cooling surface of 1,500 sq. ft. The 
air апа circulating pumps of each condenser are driven from 
the same engine in each case, and the circulating pumps are 
centrifugal ; these engines of the two condensers are both 
alike—small Belliss compound two-crank engines. Sea water 
is used as circulating water at present, and the make-up 
feed is obtained from the water company. There is, however, 
a Klein cooling tower. Messrs. Edwin Danks of Oldbury have 


pole type, the field rings being deeply set in a common bed- 
plate in order to bring the centre of rotation as low as possible. 
Each armature is mounted on a separate shaft, provided with 
a half coupling for bolting to the central shaft carrying а 
cast-iron flywheel weighing about 14 tons, the arrangement 
permitting either armature to be removed without disturbing 
the flywheel. 

The switchboard (by Messrs. Statter & Co.) is arranged as 
shown in Fig. 10, and its connections are, to some extent, 
interesting owing to the fact that it has to supply three sets 
of feeders which are more or less independent—viz., those for 
the conduit line, the trolley line and the public lighting. The 
conduit line is run, as already stated, with both poles insu- 
lated, and the trolley line utilises a rail return as usual, while 
the public lighting is by 182 aro lamps, in circuits of 11 off 
the traction dynamos. Each dynamo panel has a throw-over 
switch which can connect it either to the trolley ’bus bars at 
the top or the conduit bus bars at the bottom. There is also 
a reversing switch by means of which the polarity of the 
conduit rails may be reversed. _ A water resistance is provided 
for testing purposes and burning out faults, and it can be 
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‘adjusted from a handle on the switchboard. 


and Vignoles, the B.T.-H. Oo., Elliott Bros. and Kelvin & 


White all being represented. Details of the switchboard 
connections can be ascertained from the diagram. The board 
is carried on a steel frame, supporting the slate slabs by means 


of malleable iron brackets thrown out from the steel frame in 
such a manner that the whole of the back of the slate work is 
left a continuous plane, equally free for mounting work upon 
with the front. This system of framing avoids the disadvan- 
tages of having angle or tee iron across the back of the board. 


The arc lighting distributing switchboard is separate, being 


below the gallery on which the main switchboard is placed. 
Messrs. Callender have provided and laid the cables. The 


There is the 
usual Board of Trade panel, and the usual B.T.-H. traction 
cut-outs are provided, the latter being on the positive poles of 
both dynamos and feeders. No boosters (either positive or 
negative) are employed, nor any battery. Various types of 
instruments are fitted on the switchboard, Messrs. Evershed 


feeders are lead-covered and paper insulated, laid in Jennings, 
Doulton and Sharp-Jones conduits embedded in cement, the 
ducts beiog in 2ft. Gin. lengths, with Sin. ways. The traction 
feeders are single cables, and the public lighting feeders con- 
centric. From the feeding points, the cables to the arc posts 
are single lead-covered, rubber-covered cable being used from 
the base of the pole to lamp. At the works, all the lead- 
covered cables terminate below the floor level, where they are 
connected to rubber-covered cables rising to the switchboard. 

Messrs. Lacey, Clirehugh and Sillar have acted as consult- 
ing electrical engineers for the Bournemouth Corporation, and 
the work has been carried out under the supervision of the 
borough engineer, Mr. F. W. Lacey, and Mr. Bulfin, the resident 
engineer. Our thanks are due to Mr. Hooper, Messrs. J. G. 
White & Co.'s superintendent at Bournemouth, for putting 
himself to considerable trouble and personal inconvenience to 
go over every detail of the tramway plant with us, and also 
to Mr. Bulfin, who showed us over the power house. 


THE ELECTRICITY WORKS OF THE CENTRAL ELECTRIC SUPPLY COMPANY. 


Many London electrical engineers, even, have not noticed 
the large electricity works which is being erected in Grove- 
road, St. John's Wood, although this will be, when completed, 


banquet, or even a benedictory speech, the first of the gene- 
rating sets was put into operation, and the works have been 
running continuously ever since and assisting the stations of 


Fic. 1.— VIEW ОЕ THE ENGINE Room, 


one of the largest of the number of stations supplying elec- 
trical energy in the metropolitan area. We refer to the works 
of the Central Electric Supply Co., which. are being built for 
the purpose of supplying the additional demand in the dis- 
tricts occupied by the St. James’ and Pall Mall and the West- 
minster Companies, for this demand has already far exceeded 
the capacity of the stations within these areas. Seven weeks 
ago, quietly and without any inaugural ceremony, official 


the two London companies already mentioned to deal with 
their winter load. While reserving our detailed description 
of the new works until they are actually completed, we have 
thought that a preliminary sketch of what is being done will 
be found of interest by many of our readers. ruens 

The Central works generate at 6,000 volts three-phase, this 
pressure being delivered at the terminals of the dynamoszand 
without the assistance of step-up transformers. The current 
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is led by three-core underground cables to 
the three stations of the Westminster Elec- 
tric Supply Co. and the Carnaby-street station 
of the St. James’ and Pall Mall Electric 
Lighting Co., where it is converted into 
continuous current at the voltage of the 
distributing network. So far the Davies- 
street station of the Westminster Company 
and the  Carnaby.street station of the 
St. James’ Company are the only two sub- 
stations which are taking a regular supply 
(supply to the Carnaby-s.reet station having 
only been commenced last week), but all 
the four stations mentioned are connected 
up and will eventually receive carrent from 
the Grove road station. The conversion to 
continuous current is also effected without 
the intermediary of transformers ; induction 
motors are employed taking current at 6,000 
volts, and these motors are directly coupled 
to the continuous-current generators, which 
are at 440 volts for the Westminster three- 
wire system and 220 volts for the St. James’ 
and Pall Mall two-wire network. 

The generators, seen in Fig. 1, are Wil- 
lans-Oerlikon sets. The one seen in the 
foreground of this figure is а 780kw. 
machine, and it is already fully loaded; 
the larger machine behind, which was run- 
ning while the photograph was being taken, 
generates 1,560kw. Behind the latter set is 
another of tha same size in course of erec- 
tion, and there is room for two more, and 
also two sets similar to the smaller one, in 
the second bay of the engine room, whose 
position is seen in Fig. 2. These two 750kw. 
machines have been installed since October, 


Fic. 3.—SoMF or THE Bo:rLers UNDER CONSTRUCTION. 


Fic, 2.— ANOTHER VIEW OF THE ENGINE Room, 
SHOWING SECOND BAY IN COURSE OF ERECTION, 


1901, at Eccleston-place, and supplying 
power to Davis-street and Millbank-street. 
They will be moved to Grove-road at the 
end of this winter. This brings the ulti- 
mate capacity of the works to 8,580kw. 
The 1,560kw. engine is the largest size 
which Messrs. Willans and Robinson build, .. 
and is precisely similar to the one ex- 
hibited by this firm at the Paris Exhibition. 
It is, of course, a triple-expansion three- 
crank engine, and is of the central-valve 
single-acting type, similar to all the machines 
built by this firm. For further particulars 
our readers may refer to the article on the 
engine in our series of articles on the Paris 
Exhibition two years ago. The engines run 
non-condensing, The generators are three- 
phase Oerlikon machines running at 184 and 
230 revs. per min. respectively, the faster 
speed being that of the smaller machine, and 
giving a frequency of 46 ~ per second. They 
are of the Oerlikon revolving field type, with 
exciters on the main shaft. 

The engines will receive steam at 20016, 
per square inch pressure from a battery of 
eight vertical “Climax boilers (Fig. 3); 
and the erection of the majority of these 
boilers being still in progress, it is possible 
to obtain a better view of their construction 
than it will be when they are completed, 
In the centre is a vertical steam and water 
drum, into which a number of circulating. 
tubes of horse-shoe shape are expanded, 
presenting the curious appearance seen 
in the figure. Outside these is the annular 
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furnace, which is fired from below, and the gases pass 
upwards around the circulating tubes. We propose to 
give some further partioulars concerning this boiler at 
an early date. Each of the boilers is rated to generate 
25,800lb. of steam per hour, but some of them have done 
85,0001b. The feed water is taken from the West Middlesex 
waterworks and is softened by an Archbutt-Deely (Mather and 
Platt) softening plant. 

In addition to the generating plant already mentioned, two 
large two-pole Siemens generators are provided, driven by 
240 нр. Willans engines. These machines generate con- 
tinuous current at 200 volts, which is used for lighting the 
buildings and for driving three 20-ton and one 10-ton Morris 
and Bastert travelling cranes, coal conveyors, &c. From the 
low-pressure switchboard devoted to these machines exciting 
current for the alternators can be taken should either of the 
alternator exciters fail at any time. In connection with these 
machines and switchboard there will also be a battery of Tudor 
cells. Another interesting piece of auxiliary plant is the 
motor-generator whose position is seen in Figs. 1 and 2. 
This consists of three machines on one shaft: an alternator 
or synchronous motor, a 200 volt continuous-current machine, 
and a booster for charging the batteries. The set is primarily 
employed for charging the mains before they are connected 
up to the alternators, the continuous-current machine being 
run as а motor for this purpose; current is taken from the 
small alternator terminals through a transformer, and the mains 
are run up to pressure. The small machine ia then synchro- 
nised with the large alternator and the main is switched on. 
Either machine of the set will generate 60kw., so that the 
alternator may be run as a motor and the continuous-current 
machine employed for lighting the works, or as an exciter. 

Only a temporary switchboard is utilised at present. Figs. 
4 and 6 show the framework of the large high-tension board 
which is under construction. This is being built by Messrs. 
Siemens Bros. & Co., and is of the Siemens and Halske high- 
tension type. The switches are of a six-plunger pattern, 
worked from a lever in front of the board, the break taking 
place at six vertical plungers supported on insulators behind 
the panels, The position of these plungers is seen in Fig. 5, 
and also the insulated clamp, which will hold the fuses in an 
inclined position. These fuses are glass cylinders divided into 
four partitions by paper or presspahn quadrants, in each of 
which is a fuse strip, the four strips being connected in 
parallel. There are in all 12 cables going out from the 
works, all three-core, 0°15 sq. in. in section. They are 
paper-insulated Callender cables, lead-covered, armoured with 
galvanised steel wires ,!;in. in diameter, and laid solid“ in 
iron ducts. 

The handsome buildings and the shaft are from designs by 
Mr. C. Stanley Peach. We are indebted to Dr. A. B. W. 
Kennedy and Mr. Sydney T. Dobson, consulting engineers to 
the Central Electric Supply Co., for permission to inspect the 
works and take photographs. | 


CONNECTIONS TO ELECTRICITY SUPPLY WOBKS. 


In accordance with our usual custom, we propose to give 

& few deductions which have been obtained from the large 
supplement table presented with this issue, relating to details 
of connections to electricity supply works of the United King- 
dom. Not only has the total number of connections increased, 
but the increase itself is greater than in any previous year. 
Although the motor load in the metropolis is still compara- 
lively small, yet it is unmistakably growing, while that in the 
provinces has assumed considerable proportions, the greater 
increase in the latter case being largely due to new tram- 
ways. Diagram 1 illustrates clearly the progress made by 
the different undertakings in London since the beginning 
of 1891, and it will be observed that the majority of 
the curves become steeper as time goes on. The Metro- 
[оп £an Electric Supply Co. made extraordinary progress 
urang 1902, and quite eclipsed all its previous records by an 


increase of over 83,000 8 c.p. lamps above its figures for last 
year. The Westminster Electric Supply Corporation and the 
City of London Company still keep very close together, the 
respective curves having crossed during the year. This occurred 
in the other direction in 1897, since when the City Company 
have held the lead, but now the Westminster Company have 
once more regained their position and come second ia Lon ion 
with regard to the number of connections. To the Charing 
Cross Company belongs the distinction of having made the 
largest increase in the 12 months, mush of which was pro- 
bably due to their City losd. Since January 1, 1902, they 
have had connected to their mains the equivalent of no fewer 
than 130,000 8 c.p. lamps. The London Electric Supply 
Co.’s carve does not denote any increase in the numbar of 
connections during the past year, and this is accounted for by 
the fact that the company no longer supply power to the 
Chelsea Company in bulk. 

It will be found that the connections in the provinces are 
still largely in excess of those in London, and that the yearly 
increase of the former over the latter exhibits a decided 
tendency towards expansion. Just as last year, this is 
undoubtedly due to the increased number of combined lighting 
and traction stations and the increased load on the combined 
stations already running. There is also the fact that motive 
power is being far more extensively used for domestic and 
industrial purposes than was the case a few years ago, and 
although the actual figures would probably not be very large, 
yet they will form no inconsiderable part of the total in 
future yeara. The increase in the total number of con- 
nections over last year, in both London and provinces, 
amounts to 108,000kw., while the connections to date in the 
equivalent of 8 c.p. lamps is equal to 17 millions. The con- 
nections to combined alternating and continuous-current 
stations have shown a substantial increase over last year’s 
figures, and there is ample evidence that the number of muni- 
cipal undertakings, both in London and the provinces, is being 
considerably augmented. Continuous current would still 
appear to hold the field as far as the total number of con- 
nections is concerned, but Table II. shows that the kilowatts 
connected to those London stations in which the system com- 
bines the advantages of continuous and alternating currents now 
exceed those connected to metropolitan continuous-current 
stations. Below are given, in tabular form, the figures from 
which the diagrams have been plotted. | 


Table I. Details of Connections in London and Provinces. 
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Table II.— Connections to Alternating and Continuous current 


Stations. 

— S | ^ - Totals. 
London ......... 70,385 w. 28,816kw. | 54,960kw. | 154,128kw. 
ресин oi 102,975kw. | 60,089kw. | 185,579kw. | 349,443kw. 

Totals ...... J74327kw. | 88,905kw. | 240,339kw. | 505,571kw. 


Table III. Municipal and Supply Companies. 


— | Municipal. | Company. Totals. 
London ......... | 30,409kw. |  125719kw. 154,128kw. 
Provinces ......... | 289,224k w. | 60,209k w. 349,443kw. 
Totals ...... | 319,643kw. |  185928kw. 503, 571kw. 


THE ELECTRICIAN, JANUARY 9, 1908. 471 
. Charing Cross Co. N mE 
Chelsea Co. S | 640 
City of London Co. (Clerkenwell. = x Я 


County of London and Brush Provincial Co. 
County of London and Brush Provincial Co, 
Crystal. Palace Co. (Wandsworth. 


* N 


§. Southwark Borough Council. BEN 
h. Hampstead Borough Council. 586 
i. Brompton and Kensington Co. | Н 
К. Islington Borough Council. [ YA " 
m. Kensington and Knightsbridge Co. , 
n. London Electric Supply Corporation. FEN 
О. Notting Hill Со. 7 “0 
р. Stepney Borough Council. "nr 
Р. St Pancras Borough Council. 520 
8. Westminster Electric Supply Corporation. | i/i 
U. 8t. James' and Pall Mall Co. 500 
V. Metropolitan co. | | [м 
W. Shoreditch Borough Council. 480 
X. Hammersmith Borough Council. HIT 
[у |], 
= | a 
AE Ta 
KEF ЕЕК И 
cl; 
/ 850 


8 


8 с.р. Lampe Connected (Thousands). 


2 
S 


8 


E. 

i an 

j NN 

- FR 

МОҢ 

NE BAN 
ДАТА а 
ТТИ 
AAV | | TAKIA 
ZEBBV WA И 
NWU Z 2747/0 
| ул VEA A i |. 
VEL AAI LAC A. 
PT APT ALEV ТАИ 
LU UL. 
CL Р к КЇ? |, 


DracraM 1.—Lamp Connections in London. 


DriíAGRAM 2, — Connections to Electricity Supply Mains 
in London and Provinces. 
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PATENT LAW AMENDMENT BILL. 


The following is the text of the Patent Law Amendment 
Act, 1902, which came into force at the beginning of this 
year :— 


1.—(1) Where an application fora patent has been made and a complete 
specification has been deposited by the applicant, the examiner shall forth- 
with, in addition to the inquiries which he is directed to make by the 
Patents, Designs and Trade Marks Act, 1883 (in tbis act referred to as the 
principal act), make a further investigation for the purpose of ascertaining 
whether the invention claimed has been wholly or in part claimed or 
described in any specification (other than a provisional specification not 
followed by а complete specification) published before the date of the 
application, and deposited pursuant to any application for a patent made in 
the United Kingdom within 50 y ears next before the dateof the application. 

(2) If on investigation it appears that the invention has been wholly or 
in part claimed or described in any such specification, the applicant shall 
be iuformed tbereof, and the applicant may, within sucb time as may 
prescribed, amend his specification, and the ameuded specification shall be 
investigated in like manner as the original specification. 

(5) The examiner shall report to the comptroller the result of his inves- 
tigations in such manner as the Board of Trade may direct. 

(4) The provisions of sub-sec. 5 of sec. 9 of the principal act, asamended 
by ару subsequent enactment, shall apply to reports under this section. 

(5) If the comptroller is satisfied that no objection exists to the specifi- 
cation on the ground that the invention claimed thereby has been wholly 
or in part claimed or described in a previous specification as before 
mentioned, he shall, in the absence of any other lawful ground of objection, 
accept the specification. 

(6) If the comptroller is not ro satisfied, he shall, after hearing the 
applicant, and unless the objection be removed by amending the specifica- 
tion to the satisfaction of the comptroller, determine whether a reference 
to any, and, if во, what, prior specifications ought to be made in the 
specification by way of notice to the public. 

(7) An appeal shall lie from the decision of the comptroller under this 
section to the law officer. 

(8) Sec. 8 of the principal act and sec. 3 of the Patents, Designs and 
Trade Marks (Amendment) Act, 1885 (which regulate the time for 
depositing a complete specification), shall have effect as if references 
0 to the period of nine months were references to the period of six 
months. 

(9) The investigations and reports required by this section shall not be 
held їп any way to guarantee the validity of any patent, and no liability 
shall be incurred by the Board of Trade or any officer thereof by reason of, 
or in connection with, any such investigation or report, or any proceeding 
consequent thereon. 

(10) The Board of Trade, with the sanction of the Treasury, may pre- 
scribe an additional fee not exceeding £1 in respect of the investi- 
tion mentioned in thie section, which shall be payable on the sealing of the 
patent. 

(11) Tbis section sball come into operation at such date as the Board of 
Trade may by order direct, and shall apply only to applications made after 
that date, and the order shall be laid before both Houses of Parliament. 

2. Au invention covered by any patent ted on an application to 
which sec. 1 of this act applies shall not be deemed to have been anti- 
cipated by reason only of its publication in a specification deposited pur- 
suant to an application made in the United Kingdom not less than 50 years 
before the date of the application for a patent therefor, or of its publica- 
tion in & provisional specification of any date not followed by a complete 
specification. 

5. Sec. 22 of the principal act (relating to the graut of compulsory 
licences by the Board of Trade) is hereby repealed, and the following 
provisions shall be substituted therefor :— 

(1) Any person interested may present a petition to the Board of Trade 
alleging that the reasonable requirements of the public with respect to & 
patented invention bave not been satisfied, and praying for the grant of a 
compulsory licence, or, in the alternative, for the revocation of the patent ; 

(2) The Board of Trade shall consider the petition, and if the parties do 
not come to an arrangement between themselves, the Board of Trade, if 
satisfied that a primd facie case has been made out, shall refer the petition 
to the Judicis] Committee of the Privy Council, and, if the Board are not 
во satisfied, they may dismiss the petition ; 

(3) Where any such petition is referred by the Board of Trade to che 
Judicial Committee, and it is proved to the satisfaction of the Judicial 
Committee that the reasonable requirements of the public with reference 
to the patented invention have not been satisfied, the patentee may be 
ordered by an Order in Council to grant licences on such terms as the said 
Committee may think just, or, if the Judical Committee are of opinion that 
the reasonable requirements of the public will not be satisfied by the grant 
of licences, the patent may be revoked by Order in Council ; 

Provided that no order of revocation shall be made before the expiration 
of three years from the dat : of the patent, or if the patentee gives satis- 
factory reasons for his default ; 

(4) On the hearing of any petition under this section the patentee, and 
any person claiming an interest in the patent as exclusive licensee or 
otherwise, shall be made parties to the proceeding, and the law officer, or 
md other counsel as he may appoint, shall be entitled to appear and be 

(5) If it is proved to the satisfaction of the Judicial Committee that the 
patent is worked, or that the patented article is manufactured exclusively 
or mainly outside the United Kingdom, then, unless the patentee can show 
that the reasonable requirements of the public have been satisfied, the 


petitioner shall be entitled either to an order for a compulsory licence or, 
subject to the above proviso, to an order for the revocation of the patent ; 

(6) For the purposes of this section the reasonable requirements of the 
public shall not be deemed to have been satisfied if, by reason of the default 
of the patentee to work his patent or to manufacture ‘the patented article 
in the United Kingdom to an adequate extent, or to grant licences on 
reasonable terms, (а) any existing industry or the establishment of any 
new industry is unfairly prejudiced, or (b) the demand for the patented 
article is not reasonably met; 

(7) An Order in Council directing the grant of any licence under this 
section shall, without prejudice to any other method of enforcement, 
operate as if it were embodied in a deed granting a licence and made 
between the parties to the proceeding ; 

(8) His Majesty in Council may make rules of procedure and practice for 
regulating proceedings before the Judicial Committee under this section, 
and, subject thereto, such proceedings shall be’ regulated according to the 
existing procedure and practice in patent matters. Any Order in Council 
or any order made by the Judicial Committee under this act may be 
enforced by the High Court as if it were an order of the High Court ; 

(9) The costs of and incidental to all proceedings under this section shall 
be in the diecretion of the Judicial Committee, but in awarding coste on any 
application for the grant of a licence the Judicial Committee may have 
regard to any previous request for, or offer of, a licence made either before 
or after theapplication to the Committee ; | . 

(10) For the purposes of this section three members of the Judicial 
Committee shall constitute а quorum ; 

(11) This section shall apply to patents granted before as well as after 
the commencement of this act. 

4. In sub-sec. 4 of вес. 82 of the principal act (which relates to the per- 
formance of the duties of the comptroller by other officers under the 
9 8 5 of the Board of Trade) the words in hie absence shall be 
repealed. 

5. This act may be cited as the Patents Act, 1902, and may be cited and 
к ries as one with the Patents, Designs and Trade Marks Acta, 

to 1901. 


THE FATAL ACQIDENT AT THE FULHAM BATHS. 


The adjourned inquiry into the deaths of W. A. Line, aged 38, and 
William Brown, aged 23, at the Fulham public baths on December 23rd, 
was held at the Town Hall on Saturday last. Mr. Hudson, instructed by 
the Town Clerk, appeared for the Fulham Borough Council ; Mr. Moyses 
and Mr. Appleton, for the relatives of the deceased; and Mr. Marriott 
represented the National Electric Wiring Co. Mr. G. Scott Ram, the 
electrical inspector to the Home Office, was also present. The Board of 
Trade. was not represented. The opening of the inquest was dealt with 
in our last issue, p. 427. 

Dr. М. J. WILLIAMS, recalled, said he had formed the theory that death 
took place at the moment the fuses were taken out, as then the shock would 
be at the maximum. The deaths of the two men must have taken place 
simultaneously. 

J. PARKINSON said he took charge of the baths while Line was being 
attended to, and it was about an hour afterwards that he heard of the 
death of Brown. He was certain that Brown did not enter the baths after 
he came on duty. In answer to Mr. Moyses, Witness said he received no 
complaints from other bathers as to their having received shocks. Every- 
one who came in after Line had been injured were distinctly warned not 
to touch any of the metal work in the baths. The electric lights were 
burning then. 

E. A. CHIVERS, recalled, said he removed the fuses, but replaced them : 
before the last witness came on duty. 

H. C. SAMPSON, a butler, said he was in bath No. 13 on the night 
of the accident. When the lights went out consequent on the removal of 
the fuses he remained in the bath. When the light came on again he got 
out and stood on the wooden top of the bath, and put both hands on the 
metal top of the partition to see what was the matter. He was not knocked 
back into the water, but something seemed to hold him fast. He remained 
on the premises for some 40 or 50 minutes after that, but Brown had not 
been discovered up to then. 

Н. J. BELL, а bookbinder, said that whilst dressing himself in his 
bath on the day of the accident he must have accidentally touched the top 
of the partition, and was quite under the impression that the person in the 
next bath had struck his hand. This was at about 1:50 p.m., when it was 
quite daylight. He had since come to the conclusion that he had received 
an electric shock. 

Mr. A. A. BAKER, superintendent of the baths, again gave evidence, and 
said that he had never received instructions from the Borough Council to 
warn bathers against touching the tops of the partitions, and nothing to 
this effect was to be found in the regulations posted in the baths. : 

Questioned by Mr. RAM, Witness said there was а double-pole switch, 
but this wae not turned off in the daytime because there were one or two 
lighte in the basement which were wanted. 

Mr. H. PEARSON, the architect for the public baths, said he had 
employed & Mr. Hilton Johnson to carry out the electrical installation. 
The pipes which contained the electric light wires ran half-way along the 
top of each partition between the baths, at which point there was а metal 
saddle which held two lamps, one for each bath. The metal top of the 
enamelled slate partition was of galvanised iron. The bottom of the parti- 
tion was embedded in concrete, the latter being laid over а floor covered 
with thin laths of expanded steel, but between this metal and the bottom 
of the slate partitions there were Qin. of concrete. The nozzles of the 
waste water pipes in the bottom of the baths were of gunmetal, the baths 
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themselves being of porcelain. The electric fittings were АП of metal, but 
porcelain tumbler switches were used and the ordinary lamps. 

Croes-examined by Mr. MOYSES : The idea of running the pipes con- 
taining the electric light wires along the tops of the partitions was his own; 
in fact, it was part of the design. He admitted that the metal saddles 
which supported the two lamps could now be easily moved hy the hand or 
а little shaking, although this ought not to have been so. The enamelled 
slate partitions were lin. in thickness, the doors being of the same material, 
with gunmetal hinges. There was no vertical framework in connection 
with the partitions, and the only other metal work about was a little metal 
strap half-way down from the top, which held the two balves of each parti- 
tion together. As a professional man, he maintained that the aystem of 
distribution of electricity in the baths was a perfectly satisfactory one, and 
his electrical expert (who was not present) had passed his specification. 
Witness was present when the teats were made, but agreed that this acci- 
dent must have been due to some defect in the wiring. He would use the 
same system again, and saw no reason for altering the specification he had 

pared in this case. The whole of the cables were carried in tubes. 

By Mr. RAM : He considered the form of wiring adopted was the safest 
for this type of building, where there would naturally be a good deal 
of rough usage. All the bends and elbows were easy ones. The wire was 
drawn into the tubes length by length, and not after the whole of the 
tubing had been fixed. The specification embodied the rules of the Phonix 
Fire Office, which provided that the tubing should be earthed. If this had 
been done no shock could have been received. He had left this in the 
hands of his consulting engineer, who had evidently departed from his 
specification, but the Borough Council officials bad accepted the installation 
as aatisfactory. 

Mr. F. H. MEDHURST, the oonsulting engineer for the Borough 
Council's electricity supply undertaking, said he was called in as an inde- 

dent expert, having had no connectiou with the installation at the 
ths. He had made an examination of the premises on December 24th in 
the presence of the Mayor, Town Clerk, Mr. Pearson and the Borough 
Surveyor, and came to the conclusion that tbe man undoubtedly received the 
shock by completing the circuit between the metal capping to the partition 
and earth, his body being partly immersed in water, and possibly in con- 
nection with the gunmetal cap to the waste pipe. He was thus iu the 
best conceivable position to offer а very low resistance to the current. It 
was an alternating · current system, in which one of the wires was earthed, 
to that a person getting into contact with the other wire, or even a piece 
of metal itself in contact with it, and making an earth, would, there being 
a leakage, complete the circuit. The deceased had received a shock of 
165 volte, according to his experiment, the E.M.F. at the lampe being 
205 volts. He could hardly agree with the doctor's evidence as to the 
moment of death, and it was a very open question as to the number of 
volts which would killa man. The leakage he had discovered to be in the 
connection between the wires and the lampholders, but in how many he 
could not say, although this was immaterial. The specification had not 
been carried out, inasmuch as the tubes containing the wires were not 
earthed. Generally the insulation was good, but in some instances in the 
lampholders it was not perfect. It was impossible to say how long the leak 
had existed, but it had probably developed since the opening of the baths. 
If earthing had been adopted it would have been impossible to receive even 
an inconvenient shock, ав the leakage would have burned out the fuse and 
put out all the lights on that circuit. 

By Mr. MOYSES: He should correct the system by connecting a paa 
of wire to a waste pipe or a water pipe, the cost of which would be about 
ls. The leak had been brought about by the fact that the lampholder 
wires in some instances had been very much bent about, and the vibration 
which no doubt existed, owing to the saddles not being properly fixed, had, 
in the course of time, rubbed the insulation off. | 

By the CORONER : The looseness of the saddles was not neoessarily bad 
workmanship, but it would have been better workmanship to have fixed 
them permanently. 

By Mr. MARRIOTT: He failed to aee that his evidence was an attempt 
to remove the blame from the Borough Council and place it on the wiring 
contractors. It was impoesible to sbift a thing which never existed. Con- 
tinuing, be gave it as his opinion that the wiring of these baths was in 
every way conducive to fire, but he had not examined them with this 
object in view, aud, therefore, did not know what quantity of combustible 
material they contained, The chief factor to this danger was the absence 
of TREO 

If I told you that 80 per cent. of the tubes were earthed would you con- 
tradict me 1—Not flatly, but I should say that it was а mere fortuitous 
circumstance. There are no deliberate earths. 

Does not the specification specify that the tubing should not be con- 
tinuous ?— Yes. 

Would not that impart an element of danger !—No. 

Did you ascertain that any insulation was rubbed off !—Yes, but I 
cannot say in how many cases, because all the lampholders have been taken 
off, and the damage to the insulation is not apparent to the eye. 

Then how did you know it was damaged i—Because that is the only way 
there could be a leakage. There was no leakage when the lampholders 
were taken off. ' 

Might not the vibration in the building be instrumental in bringing 
the live end of the wire on to the brass of the holder ї— There ought not 
to be any part of the wire uncovered which could coine into accidental 
contact with the metal of the holder. 

You know that there must be а very small piece of live wire uncovered. 

ould it be impossible! —To be permanent, yes. Assuming the work to 
have been carelessly done, vibration might cause an intermittent con- 
néction, but not à permanent one. 

Could not moisture getting into the lamp cause a connection !—No. 

You bave never heard of a leakage being caused by condensed inoisture ! 
—1 do not say I have never heard of it, but in the present circumstances 


it did not occur. In fact, it is impossible that it did occur in this case, 
because my tests prove that it did not. 

How did your tests prove tbis i— There was not sufficient uninsulated 
wire between the insulated and the uninsulated parts of the fittings for it to 
have been possible for any moisture to have bridged over the space bet ween 
the metal holder and the wire and make connection in this way. 

Do you regard this as a conclusive explanation 17— In this case I do. 
Moisture could not have caused such а contact which would last for so 
many days. I tested on December 24th and 31st, and if there had been 
any moisture 16 would have dried out in tbat time, as the baths were not 
working. 

Was the voltage on the galvanised cappiog the same on both occasions ?— 
Yes ; 165 volte. 

. By the CORONER: On the question of cost, it was immaterial to the 
wiring contractors whether they earthed the system or not, but earthing 
had а babit of showing up defects very quickly. | 

By Mr. КАМ: Did you test with a static or a wire voltmeter !—With 
a wire voltmeter. I got 205 volts at the lampe, which was the pressure at 
the sub-station, so that if the voltmeter was correct for the lamps it was 
correct for the eerth. 

But it does not follow that because you got 165 volts on the voltmeter 
that the men who received shocks did not get the full 200 volts 1—1 am 
afraid I cannot agree with you. 

If you had measured with a static voltmeter you would probably have 
measured 200 volts instead of 165 volta Thel voltmeter was correct. 
The difference would have been во small as to have been inappreciable. I 
cannot conceive that there would have been a difference of 35 volts. 

The fault was not a perfect connection !i—No. 

This being so, would it not rather point to the possibility of a connection 
being made by damp !—No ; because the voltage would have varied on the 
two days I tested, owing to the damp having dried up. I got a perfectly 
steady permanent reading. 

Mr. PEARSON, recalled, said a certificate was given by his consulting 
engineer. He had not given a final certificate yet, but this was not 
necessary before the current was turned on. The borough engineer had 
tested, after his consulting engineer, and given а certiticate for the purpose 
of his (the architect's) payment. The building was not insured in any fire 
office, but he specified the Phoenix rules. 

Mr. Е. A. MITCHELL, chief engineer to the National Electric Wiring 
Co., said the specification was conformed to with a few exceptions, which 
were acoepted by the consulting engineer. | 

Mr. PEARSON, the architect, interpoeed that the engineer had acted 
without his instructions. 

. Mr. MITCHELL, continuing, said the accepted alteration did not come 
within the scope of the inquest. After the baths had been open for some 
time, an official test of the insulation was made, and they were then 
handed over to the superintendent. Practically, the whole of the system 
was earthed, and all the saddles holding the lamps were rigidly fixed at 
first. He had made an examination of the building since then, and agreed 
with Mr. Medhuret that there was leakage, but considered it was due to 
moisture at the lamps, The earthing in some cases was in accordance with 
the specification. i 

Mr. HUDSON: Were tbe earth connections in accordance with the 
Phoenix fire rules ?—Sufficiently for the purpose. 

That was not my question 1—Well, yes. 

Have you any deliberate earths near bath No. 8 !—Nobody would have 
said that this installation was not in accordance with the specification as far 
as fire is concerned. 

Can you point out any deliberate earths i—Yes. In many cases the 
tubing is connected to the iron stanchions of the building, and to the hot 
water-pipes running round the building. 

If it was earthed, why was it that the fuse did not blow !—Owing to the 
iron being on the slate. 

Then, if it is insulated it is not earthed 1—I say it is earthed according 
to the specification, as far as fire is concerned. In the case of fire the fuse 
would have gone immediately. 

Did the consulting engineer ever consent to your not earthing these 
tubes — We have never been asked to do it, It is not in the specification. 

If this specification had been carried out would it have been safe !—No, 
it would have been the most inefficient system going. There are no iron 
fuse boxes. 

Is it not because of this that you ought to have earthed each section ? No. 

Mr. MOYSES : What were the alterations you proposed which were not 
accepted ?—ТҺе substitution of iron for wooden fuse boxes. 

You say that it is one of the most inefficient systems going. Do you 
mean with regard to design ?—No ; with regard to the fuse boxes. It 
aimply courted leakage. 

Would pendants have been safer than the saddles for holding the 
lampe !—They would have been more out of the way. 

Questioned by Mr. MARRIOTT, Witness maintained that the earthing was 
sufficient for the purpose, If his suggestions as to the fuse boxes had 
been accepted, this accident could not have occurred, as the whole of the 
tubing would then have been continuous and earthed. 

By Mr. RAM: No moisture was found inside the tubing when it was 
taken down, neither was any discovered їп the lampholders, Notbing was 
said about the tubing being continuous, because in one section of the 
specification it was distinctly stated that wooden fuse boxes should be used. 

Мг. G. SCOTT RAM next gave evidence. Не said he had made an exami- 
nation of the premises, and was of the opinion that the tubing was not 
properly earthed from an electrician’s point of view. He should not say that 
the system was earthed according to the Phœnix Fire Office rules. What 
earths did exist were accidental. The circumstances surrounding these 
unfortunate deaths were very exceptional, the conditions being favourable 
to receiving the greatest possible effect of the current, and he hoped that 
those present who had their houses lighted electrically would not now 
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turn their switches on and off in fear and trembling, as such a fatality was 
not likely to occur again. As to the precautions for precluding the possi- 
bility of a recurrence of such accidents, he said the tubing should always be 
in metallic continuance and earthed, and in cases where the public were 
allowed into buildings everything should also be put out of reach. If these 
fittings had been 10it. high there would have been no danger. 

By Mr. MARRIOTT: Hecould not say whether the rest of the building 
was sufficiently earthed or not. If the specification called for earthing, the 
inspecting engineer should certainly have seen that it was done. The 
fact that the system was not а continuous one was а greater reason for 
earthing. 

The CORONER, in summing up, pointed to the fact that Line, in 
jumping up instead of calling out for more water, was doing an unnecessary 
thing, апа in contravention of the rules, which should be borne in mind in 
the jury's consideration of laying the blame for this accident upon anyone. 
With regard to Brown it could only be surmised that he was anxious to 
find out the cause of Line's scream, and so reoeived а fatal shock. If they 
considered blame was attaching to anyone, they were at perfect liberty to 
make suggestions. | 

The jury after 20 minutes’ absence, returned the following verdict :— 
* Death is due to syncope caused by electric shock owing to faulty design 
and construction of the electric installation, but we are unable to say on 
whom the blame reste. We desire also to express sympathy with the 
families of the deceased." 

The CORONER: Your verdict then, gentlemen, practically amounts to 
one of accidental death. . 

Mr. HUDSON ssid that the Borough Council had instructed Mr. Medhurst 
to make a complete examination of the building, and to do whatever might 
be necessary, in the public interest, to make it safe in every way, 

Mr. MARRIOTT, on bebalf of the National Electric Wiring Co., expressed 
sympathy with the relatives of the deceased. 
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ES 
ELECTRICITY WORKS ACCOUNTS. 


Portsmouth Municipal Blectric Supply Works. 

With the fall in the cost of coal, this undertaking is now 
recovering its former good position in respect to financial 
results. At 1:114. per unit, however, the fuel item of 1901.2 
gives opportunity for а considerable further reduction in the 
costs. Our analysis shows clearly, that as far as possible, the 
high cost of fuel is neutralised by economy in other respects. 
All the other items of generating costs have been reduced from 
figures already low considering the output and load-factor. A 
slight rise may be noted in the collective managment and 
property charges, but the 0:884. of 1900-1 was remarkably 
low. Ав а net result, the total costs were just about the 
average of similar-sized concerns in the same period. This is 
saying а good deal when the position of Portsmouth for coal 
supply is considered. | 

The receipts for current were below the average, but, not- 
withstanding this fact, the percentage of working profit works 
out at the very satisfactory figure of 7:86 per cent. This 
enabled the adverse balance of the preceding year to be wiped 
out and £2,000 to be placed to reserve. | 


Cardiff Municipal Blectric Supply Works. 

A considerable and general improvement is noticeable in 
the costs of this undertaking. No doubt this is partly attri- 
butable to the improved load and increased economy in work- 
ing, as well as to the lower price of coal. As between 1900-1 
and 1901-2 the output rose from 688,549 to 1,005,768 units 
sold and the load-factor from 10:8 to 12 1 per cent. In rela- 
tion to these important conditions the works and total costs 
at 1:46d. and 1:97d. per unit respectively (after deducting 
costs of public lamps attendance and renewals) just about 


Ld 


represent the average figures of similar municipal concerns in 
the same period of working. Coneidering the history of this 
undertaking it is both surprising and gratifying to find that in 
relation to the output the mean capital expenditure was 
actually under the average. This feature, and the good average 
price of 3:514. per unit received from the sale of current, 
yielded the satisfactory result of a working profit of 6:17 per 
cent. of the mean capital. Of thie, 5:15 per cent. (on the 
capital) was paid in capital charges. The remaining £1,118, 
together with £1,658 balance of rate aid in the preceding year, 
was disposed of by £519 reing paid back to the rates and 
£2,256 carried forward. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Munfoipal)......Nov. 21, 1902,1 (Municipal) - Nov. 98, 1900 
Accrington (Municipal) ....July 25, 191 2 Kensi'gton & Knigbtebe'(Co.) Apr. 11, 1902 
Ayr )..... - Nov. 7, 1002 Kingston-upon-Hull ( Mun.) J 18, 1000 
Barking Town (Municipal) - Oct. 3, 1902 K -on- Thames (Mun.) June 20, 1902 
Barnsley (Muni .. . .. . . June 27, 1902| Lancaster (Municipal) . July 25, 1902 
Barrow-in-Furness (Mun.) .. Dec. 26, 1902 | Leeds (Municipal)... . June 27, 1902 
Bath (Municipal) =s.. 4 , 1900 Leicester (Municipal) ......Jan. 96, 1900 
Bediord (Municipal). Aug. 8, 1000 Leith (Municipal) .. .. Dec. 26, 1903 
E ah p EMI 

ж . 15, verpool (Company)) 
Blackburn pal. Ie 7, 1902| Liverpool (Municipal... .. April 4, 19(2 
Nov. 14, 1902| London Elec. Supply Corp. . Sept. 5, 1902 
Bournemouth (Company) .. April 18, 1902| Londonderry (Municipal) ..Feb. 16, 1900 
Bolton (Muni е = ое ~ DEC. 19, 1902] Lymington (Company)..... Oct. 10, 1902 
pP зш me Sop an Ж Из 
= = e. DOD etropo ec.Supply Co. Apr. 25, 1903 
Bristol (Mun 8, 1902| Morley (Municipal) ........July 95, 1962 


. May 16, strict (Co.) Oct. 6, 1899 
n(Co.)June 6, 1902| Newcastle-apon-Tyne(Co.) Dec. 13, 


ee 96 


u 
101 iv 
Bromley TEM 
3 i eustnglo 
ey (Munic ) 
pal) .... 


t. 
.... Oct. 26, 1900| Norwich (Company) 1 Bept. 19, 1908 
9 e Oct. 28, 1901 Notting eee 6, 1902 
Charing Cross (Compan cipal)....Oct. 24, 190 
Chelmsford (Company) ....Oct. . 
Chelsea (London) ern .. . April 11, 1902| Oxford (Company) . June 18, 1602 
Cheltenham (Municipal) 


Chester oen: >. = АОС. 22, 1902| Portamouth (Muni 
City of London (Company) .. April 25, 1902 Prescot Soman? = om as os еб. 

= = = o- Dec. 14, 1000 
pany) ... Dec. 5, 1002 


ome е U 8 е * 3 
ct (Oo.) Sept. 18, 1901 St. Helens орар ..Jan. 10, 102 
26, 1900 St. James & Pall Mall (Оо.).. Mar. 21, 1902 
. 16, 1901 | St. Pancras (London) (Моо \ Sept 5, 1902 
2, 1902 | Scarborough (Company) - Sept. 19, 1902 
6, 1901 | Sheffield M ree am .. Feb. 1, 1901 
Oct. 81, 1902 Shoreditoh (Munici . Jan. 81, 1902 
. 25, 1902 Smithfield Markets, Lond. (Co.) Mar. 8, 1901 
14, 1902| South London (Municipa . May 16, 190% 


. 21, 190: | South Shields (Municipal)..July 4, 1902 
.. cc. ДОК. 6, 1898 Southampton ( unicipal). Aug. 1, 1902 
Folkestone (Company) . May 2, 1002 Southpo 6 17, 1902 
Glasgow (Municipal) ...Sept. 12, 1902 Stafford (Municipal). . - Aug. 16, 1001 
Gloucester (Municipal) ....Aug. 80, 1901 Stepney (Municipal) Oct. 8,1 

Great Yarmouth (Mun. . „. Deo. 
Greenock (Municipal) ...... Aug. 80, 1901 Taunton (Municipal 


Harrow (Company) 

Herefor (Mun. 17, 1002 Woking (Co Deo. 22, 1899 

0 An. ` mpan ow% ceo tooo 

18, 1902 Wolverhampton umicipai) Jan. 24, 1903 

y 28, 1902| Woolwich (Company) - May 81, 1901 

„ July 4, 100? Worcester (Municipal) —- Apri 17 n 
— I vL. ; 


REMARKS TO TABLES. 


PORTSMOUTH.—a Lands £7,263. b Machinery £63,110, accumulators £4,399, 
ormers, motors, &c., £9,8/5, meters and fees £9,465, electrical instru. 
ments, &c., £106. c Engineer's commission £2,696. d Over-expended. e Buildings 
£122, plant 2349. F Of mains #133, transformers and apparatus on consumers 
premises £789. g Engineers’ department £929, accountant and clerical staff £290. 
Insurance £10, auditing £21, compensation £6. iTo public bodies 4d. j Incan- 
descent lamps (32 c.p.) £3. 5s. each per annum. k ds £7,263, l Machinery 
£69,862, accumulators £4,413, transformers, motors, &c., £10,254, meters and fees 
£10,823, electrical instruments £166. m Engineer's commission £3,046, stores £847. 
n Of buildings £40, of plant £876. o Of mains £120, of transformers and apparatus 
on consumers’ premises £1,262. p Attending and repairs, including materials. 
q Engineers’ department £997, clerical staff £305. + Insurances £30, auditing FAM 
* Relaying conduits for tramways £705, rents £71. t After carrying forward €1,25 
for new workshop and £191 for bad debts. 


CARDIPF.—a Lands £1,355. b Machinery £24,508, transformers, motors, &с., 
£7,823, meters and fees £2,855, electrical instruments £3,015. с Stores £6,154, 
engineers’ commission £2,240. d Over-expended. e Buildings £74, engines and 
boilers £192, other plant, including dynamos, £33. / Of mains £145, on consumers 
premises £119, at distributing stations £120. g Attendance and repairs. tit. 
Engineers’ department £520, clerical staff €342. i Law £3, insurances 461, certi 
cation of meters £30, management of stock and duty £43. j Maximum deman 
system, k Flat rate. 2 At £23. 168. 6d., £17. 178. 3d., £15. 104, 4/. 93. Uns 
£6. 188. 4d., £5. 79. Gd. and £2. 13s. 6d. per lamp. % Lands £1,355. n Machinery 
£30,427, transformers, motors, &c., £8,798, meters and fees £4,330, electrical 1 
ments £3,610. o Engineer's commission £2,240, stores £6,637. p Of buildings с! 
engines and boilers £379, dynamos and other plant £332. q Of mains £76, pe tent 
sumers’ premises +59, at distributing stations £54. 1 Engineers de ant n of 
£424, clerical staff £294, collector £131. s Law £67, insurances £64, certification 
meters £30, auditing £25, 


stem of Supply se 22222 oe | Alternate-current transformer sub-statione. 


P. RAD ee ан: 
YEAR ENDED 
QUANTITIES— 


Units generated m———— — . инн X A — шыш —À — 
uw MOI СОКО „ыыы em ipt com uio Oi a Cim dm 
n Bold for public lighting, 0 
We A —— 


Actual maximum supply demanded 
LM QEON ЕРЕС ИРЕР ы d Opis end Солар 
Number of public lamp 
Number of consumers s. 
Connections to mains in 8-c.p. lamps at end of year ... 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 


CAPITAL— 
c еы end n as a caía 
GG ——— 
Loan (Including Debenture charges) — — ——— 
(TOTAL) 


„„ „„ „„ Ч „ „„ 


Loan (including Debenture charges) ... == == 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) — — 
Share (unissued) 
Share (uncalled) 
Loan (including Debentures) 
REPAID (TOTAL) .........———— mm —— E 
RESERVE OR SINKING FUND... _. — ——— өзә 
5... FUND Leu am am iie nis Qua mer aum mb vim cus ium 
c s vii vas Om uin E n e oi 
. . cms cmi om, vas dm 
b T 


TOTAL „„ „„ „„ % „ „ | — — — — ee ee — — — ee I — — 
Revenue from supply 
" ПИЙ, QI. acs ce tes cari sed наа dod mob iim dung sun 
" ( am am ans 
* supply for traction 


= miscellaneous sources. 
EXPENDITURE OUT OF REVENUE— 
%% EE ao acs ve bao Sus bal toms ba — 
rr сыеры» irn eii dia atta hon go di — 
Generation of electricity . 
Fuel (including cartage, &.) „ 

Oil, waste, water, stores E мә ee ee ee ee 

WE RGN АЙ Q³̃⁵ om каа ы pium cric de — 
Repairs and maintenance at station 2 
Distribution of electricity, . ——— 
A сан эш — 
Repairs, renewals of mains, cke. 
1 ᷣ ... ͤT—„—¾ — dus ca 
со. A coh „ 


DIE VEMM vcd incr vga fade ae ccc 


CC тас 
Establishment charge 


FINANCIAL RESULTS— 


WORKING PROFIT FOR TRR 
Sum carried to Depreciation Fund 
Sum carried to Reserve Fund. oes 
Net interest on loans (incl. Debenture charges) 
Jub poft for tà yotib.a cuim set boni rin ыы noo Mn itn e ode 

BALANCE FROM LAST Ac Nr... oen om emn emn - 

BALANCE AVAILABLE FOR DISTRIBUTION, &c, ... ....... 

PPP 00 Cm ped ERR элй vani OS сөй Mn Hi an d 

ORDINARY DIVIDEND PAID „enu sus ll — 

PERCENTAGE OF TOTAL COSTS TO REVENUE nB 

Expenditure per mean kilowatt capacity .......— = = — 


REVENUE PER MEAN KILOWATT CAPACITY TTT. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN... .. 
Price charged for lighting, per univ 
Price charged for power, per uni 


Price charged for public lighting == | £18 per lamp рег ann. 


255252 pe unit for prias; Suppl x22 


E. Price. 


MAR. 31, 1901. 


TRU 


MAR. 31,1902, 


1,920,885 2,255,647 
1,584,821 1,847,790 
1,152,017 1,408,414 
432,804 439,576 
nil nil 
49,816 100,525 
224 287 
1,505 kilowatts 1,715 kilowatts 
12:077 12:577 
264 arc, 16 glow 264 arc, 106 glow 
1,800 Ё 
87,568 104,802 
1.986 2,136 
Per kllowat: Per 
Total. capacity, | Total ота 
£173,050 £871 [£228,050 | £107 
173,050 811 228,050 107 
159,975 80:6 159,975 74˙9 
159,975 80 6 159,975 74:9 
13,075 6:58 68,075 319 
13,075 6:58 68,075 31˙9 
1 0:062| 10,099 413 
19,359 9°75 19,163 8:97 
2,725 137 4,725 2:21 
179,131 901 198,376 92:9 
23,5494 11:9 26, 050 & 12˙2 
87,8655 412 95,518! 4477 
64,656 32:5 12,544 55:9 
5,066 1:54 4,265» 2:00 
– 19,159“ – 9:65 ! – 88,401“ - 180 
| Perunitof Per unit of 
Total. tota’ units Total. total units 
sol 1. sold. 
£27,131 | 4107d. | £32.185 4'180d. 
20,860 | 51604, 24,266 52504. 
990 01504. 1,202 0°156d. 
4,891 0°741d. 5,048 0°656d, 
172 0`0264. 1,0695 0:139d. 
£17,469 26464. | £17,352 2 253d. 
15,28? 2:313d. 14,453 1:876d. 
12,885 1:951, | 11,691 [:518d. 
9.671 14644, 8,555 1`1114, 
1,090 0 1654. 888 0 115d. 
1,221 0 185d. 1,332 0:178d. 
901* 0:1364. 916^ 0'119d, 
022 0:140d. 1,382 0:179d. 
922/ 0°1404. 1,582° 0:1794d. 
1,475 0.25 d. 1,381 0 179d. 
1,130? | 01714. 1,288» 0:1674. 
345 0`0524. 95 0`0124. 
2,187 0 331d. 2,899 0 376d. 
499 | 00764. 963 | 01254. 
1,688 0:256d. 1,936 0:25 td. 
1,5402 0.2054. 1,482 C:1934, 
66 0:010d. 125 0*0164d, 
245 0:037а. 295 0:038d, 
57" 0:006а. 54" 0 004d. 
o mean m 
тоа, pede Томь нош, 
£9,662 5:68% | £14833 786% 
= =e 2000 | 1067 
4,943 2'91% 5,268 279% 
5,587 5:287 5,251 278% 
24. — 2,508 122% 
nil -- ~ 867 - 0:46% 
nil — nil! — 


id. 
21d. to 14d. 
£18 per are per ann. 
49да. 


~ — 
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Undertaking Worked by 22222. Portsmouth Corporation. 
Date of Commencement of Supply mm == = == == == June 6, 1894. 


р, | 475 
CARDIFF. 
Cardiff Corporation. 
December, 1894. 
Alternate-current transformers sub-stations. 


А. Ellis. 


MAR. 51, 1 901 ^ 


917,005 
688,549 
544,576 


nil 


144,173 
450,055 


212 
729 kilowatts 


MAR. 51, 1902. 


1,287,795 
1,005,763 
845,940 
nil. 
159,823 
46,846 


951 kilowatts 


.1 ©, 


10:87 121% 
87arc,75glow(8to50c.p.)|84 arc, 22 (127 c.p.) glow 
587 559 


6s. 2d. | 
6d, (1 hour) to 3d/ 


tiep Google 


2 


| id. 
| £17. 17s. 3d. 
£23. 16s. 6d. 


427d. 


57,545 51,852 
1,010 1,340 
fedi, TERT ow Й MUN 
£96,137 £924 £296,137 £717 
96,137 92:4 96,137 717 
80,228 772 80,228 59:9 
80,228 77:2 80,228 59:9 
15.909 153 15,909 119 
15,909 153 | 15909 119 
646 0 621 1,140 0°85 
5,465 5:25 7,398 5:52 
101,286 97:4 119,566 9:2 
20,395 196 21,052 157 
38,201 ^ 867 47,165" 85:2 
51,860 80:6 39,943 29:8 
10,851 10:4 11,407? 8:51 
– 21,0584. -203 - 39,3384. -294 
Total, арыш Тш. | 
sold. sold. 
£11,554 4°025d. | £15,515 | 37703d. 
9,686 5 3764. 15,256 à'l64d 
213 0:074d. 322 0 077d 
1,655 0:5774. 1,937 0:462d 
= S ES dh. s 
£7,387 2575d. | £8,706 2:078d 
5,383 1:876d. 6,578 1:569d 
4 552 Ted. 5,868 I'$98d. 
2,528 0:8854. 2.809 0°670d. 
395 0˙1384. 695 0:1654. 
1,224 0:427d. 1,405 0°5554. 
300° | 01054. 786° | 01874. 
430 | 01504. 265 0°06 1d. 
r 37 | 00154. 37 | 00094. 
23937 01378. 218« | 0052da. 
| 401 | 01204. 460 0°1104. 
2419 | 00844. 8167 | 00754. 
160 0:056d. 144 00344. 
2,004 0:699d. 2,128 0:508d. 
54 0°0194. 167 0°0404. 
611 0:213d. 654 0: 156d. 
1,839 0°4674. 1,306 0:311d. 
887" | 073094, 848r | 0:2024. 
112 0-0394. 146 0:035d. 
203 0:071d. 126 0:030d. 
137: 0-C48d. 1868 0:044. 
to 
Total. а, | Total. а йы гу 
£4,166 445% 26,810 6177 
1,331 | 1424 2244 | 203% 
2,825 3:92% 3,448 312% 
10 0:117, 1,118 101% 
— 1,648 -1°76% 1,658 15075 
— -- 2,776 251% 
1,688 1575 NES == 
64% 5617. 
£7. 2s. Od £7. 6s, 5d. 
£11 2s. 0d £13. 0s. 108. 
2 6s. 11d 


7d. to 24.7 or 44d.4 


576d. 
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Vol IL Ву Dr. J. A. Fa. In preparation. 
THEORY. Vol. III. By Orry Heavies. Jn 


Illustrated. In preparation. 
Third Edition. 
Ву H. К. C. FisHER and J. С. H. DARBY. In preparation. 


— . —— —— 


SPECIAL NOTICE. 


— 


With this issue of “ THE ELECTRICIAN " is published the Large sheet 


Tables of ELECTRICITY SUPPLY UNDERTAKINGS OF THE UNITED 


KINGDOM, which all purchasers of the Paper should receive gratis. 


Complaints of non-receipt should be promptly made to THE PUBLISHER. 
——̃— el 


THE ACCIDENT AT THE FULHAM BATHS. 
The deplorable accident at the Fulham public baths two days 


before Christmas has aroused a universal feeling of uneasiness, 


and it is the duty of every electrical engineer to study carefully 
the causes of the fatality, and toexert himself to his utmost in his 


own sphere to eliminate all possibility of any similar occurrence. 


Fatal accidents such as these act more detrimentally than 


anything else сап possibly do to the electrical engineering 


industry. The death of au employé at an electricity works is 


one thing, the death of a member of the outside public another. 


So far as the general public—the “ man in the street "—is 


concerned, the former will only be noticed by the small section 
which is ever athirst for sensational narrative; the latter 
excites far greater attention and may tend to create & certain 
feeling of disteust in the minds of electricity users. We 
hasten to add, however, that accidents such as these are 


wholly preventible; no doubt need exist as to the causes of 
the present accident, and electrical engineers are fully pro- 


vided with the means of making a repetition of such an 


occurrence absolutely impossible. 

The facts of the case are briefly as follows :—The baths in 
question are owned by the Metropolitan Borough of Fulham, 
and are electrically lighted with current from the electricity 
works of the Fulham Borough Council. There is a long row 
of private baths, each bath being in а separate compartment 
opening into a corridor, and the partition between the com- 
partments and the corridor rises to about 6ft. 6ш. from the 
floor. The actual baths are against this partition, and it is 
possible to stand on the edge of the bath and look over into 
the corridor. The top of the partition is finished off by a 
metal bar running the whole length of the corridor, and this 
bar, unknown to the bath authorities, had become “ live,” pre- 
sumably through contact with the electric lighting system. A 
bather apparently wished to call one of the attendants, and 
stood up in his bath grasping the top of the partition with the 
intention of pulling himself up on to the edge of the bath. A 
current, therefore, passed from the metal top of the partition 
through the man’s body and the water in the bath to the 
water pipesandearth. Finding that he was unable to relax his 
hold of the charged metal, he cried for assistance, but when 
he was released from his position life was extinct. This was 
not the end of the chapter of accidents, however. The poor 
fellow's cries prompted a number of other bathers to look over 
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the partition in the same way. One of these also lost his life, 
while four others luckily escaped with slight shocks. The 
baths are of glazed porcelain or stoneware with a wooden 
casing round the upper edge, and it is probable that some 
of the other bathers were only saved by the fact of their 
scrambling on to this edge before touching the charged metal. 
A shock from a pressure of 200 volts, the voltage of the 
lighting installation at the baths, can obviously give a fatal 
shock when applied under the conditions of this unfortunate 
case. The bodies of the victims had been immersed for some 
time in hot water, their hands through which one contact was 
made were presumably moist, and they may have been pressing 
with the whole weight of the body on the charged bar. Their 
feet were immersed in warm water in contact with earth, so 
that a comparatively large current must have passed right 
through the body, for, as із well known, the chief resistance 
opposed by the human body to the passage of an electric 
current is that of the skin itself. It has been proved on pre- 
vious occasions that it is the current and not the voltage that 
kills, for under conditions favourable to the passage of the 
carrent, voltages even lower than 200 have been fatal. The 
only point remaining, therefore, is to examine how the metal 
top of the partition came in contact with the lighting wires of 
the building; or, rather, how it was that a fault should have 
occasioned contact with this metal bar instead of with earth. 
To settle this it is necessary to enquire into the system 
employed for wiring the building, and, from the detailed report 
of the expert evidence which we publish in another column, 
it will be seen that the cause is not far to seek. The wires are 
drawn into metal tubes, and if these tubes had been in 
continuous metallic connection, and earthed at one point, 
the accident could not have occurred. The tubes radiated 
from wooden and not metal fuse-boxes, however, and neither 
of these two conditions were fulfilled. The metal bar which 
delivered the fatal shocks must have been in contact either 
with some portion of this tubing or with a metal fitting, and a 
leakage to one of the latter from a lampholder or some other 
part of the installation would complete the requisite circuit. 
In this connection we wish to sound a note of warning with 
regard to a system of wiring in common use in which the 
wires are drawn into metal tubing covered both outside and 
inside with an insulating material. Even if the continuity of 
Buch tubing be not broken with non-conducting fittings as at 
the Fulham Baths, the joints between the lengths of tube 
may not be electrically continuous owing to the insulating 
property of the enamel, and such а system, unless particular 
precautions are taken to make each joint metallically and 
electrically continuous, is more dangerous, both as regards 
fire and life risk, than simple wiring in casing or plain iron pipes. 
The safest system of house wiring is that in which the wires 
are surrounded by an earthed metal tube or sheath which is 
absolutely continuous and is connected to the outside metal 
work of all the fittings in such a way that any fault, whether 
it be from wire, switch or lampholder, must create either а 
short circuit or an earth. Such а system should always be 
employed in damp buildings or in places, such as baths, in 
which condensation of moisture is liable to occur on the walls 
and fittings. Itis difficult to ensure that all fittings are water 
and steam-tight, but in these circumstances leakage from a 
fitting would be harmless until it was detected. In view of 
the publicity which has been given to this sad case, we need 
hardly add that the proprietors of all publio baths at which 
electricity is employed would do well to have their installa- 
tions thoroughly examined in order to see that they comply 
with the conditions for absolute safety mentioned above. In 
baths there is absolute risk of dangerous shock if such a 
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system is not adopted, but we do not wish to imply that in 
all other cases in which dampness may occur fatal shocks are 
to be anticipated if the wiring is carried out by a different 
method. All likelihood of shock, even of slight shock, should 
be avoided, however, and while almost any of the recognised 
methods of wiring now in vogue may be adopted without 
hesitation in ordinary circumstances, it should be borne in 
mind that the above precautiens are simple, inexpensive—and 


good engineering. 


CORRESPONDENCE. 
— ~ 
MR. SWINBUBNE AND ENTROPY. 
TO THE EDITORS OF THE ELEOTBIOIAN. 

Sms: Mr. Swinburne cannot surely be serious ; he objects 
to my thinking that there are some scientifio students among 
the hearers or readers of his address ; he objects to one's 
pointing out & grievous error in bis address. He is induced 
to reply because it is а note that I have criticised and not а 
statement in the address itself, for a presidential address is 
sacred from comment. I wish that, for any reason whatever, 
he had refrained from answering my remarks, just as I wish 
he had refrained from publishing his note on entropy. 

His enumeration of the names of his authorities on thermo- 
dynamics reminds me of the authorities quoted by one of 
Mark Twain’s pilgrims, who thus backed up his remarks on 
“the pillows of Hercüles." 

I wrote because I saw that Mr. Swinburne had somehow 
got possession of a notion as fundamentally wrong as that 
two and three do not make five. He quotes me now, and says, 
«І join issue at once; I say it is an incorrect statement.” It 
is qaite evident from his letter that he has not read me care- 
fully. My statement was [the typewriter, by mistake, used Q 
instead of the ¢ of my manuscript] “ dH is the heat entering 
a quantity of stuff which is at the absolute temperature Ө aud 
pressure p and volume v. If dH/0 be called d$, then ꝙ is a 
property of the stuff which returns to its old value when 0 and 
p and v return to their old values after any changes. This is 
the second law of thermodynamics.” Now, Mr. Swinburne 
does not seem to see why I introduced p and v at all into 
such a statement. It was because I wished to make it very 
definite that the stuff was all, at each instant, at the same Ө 
and p; that it was completely defined by three co-ordinates. 
To show how wrong my statement is, he cites the case of 
& perfect gas expanding into & vacuum. How can my state- 
ment be wrong, if in this case, during the process, part of 
the gas is in one state and part is in another? I do not 
know what authority he has for saying that its temperature is 
constant during the process, and that there is no heat exchange 
between its parts during the process, but I affirm that there 
must be temperature and heat cbanges. Not one of the 
writers or pedagogues whom he sneers at would err as he does 
in confusing what we know as to the temperature when the 
process is complete with what it is during the process itself. 
His fundamental mistake is in thinking that, because /d H = 0, 


therefore | 5 = 0. 


Again, he thinks that my statement may be applied to the 
whole stuff in the case of two mutually inert gases allowed to 
diffuse into one another. Surely it is absurd to imagine that 
at any instant such a changing mixture is completely defined 
as to state by its 0, p and v, the co-ordinates of which he is so 
fond of speaking. I beg to tell him that, in all the cases cited 
by him, he needs many more co-ordinates than three to define 
the state of his whole stuff. But even in these cases cited by 
him—in the most complex case imaginable—if we have a clear 
view of the physical change occurring, we can apply the 
principle which I have given by studying the changing 
entropy of each portion separately. If, through any means 
whatever, the whole stuff returns to its original state, its total 
entropy returns to its original value. When I consider the 
importance of the study of thermodynamics to the hearers and 
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readers of Mr. Swinburne’s address; when І consider the 
simplicity which the use of ¢ has introduced into all calcula- 
tions, especially in respect to the steam-water stuff in an 
engine cylinder; when I consider that a clear grasp of the 
MacFarlane-Gray diagram may enable a very non-mathe- 
matical man to work with accuracy quickly such problems as 
Rankine devoted many pages to—when I consider these 
things I feel very indignant at such unsettling statements as 
Mr, Swinburne’s being published. 

An ingenious boy makes the same sort of comments upon 
Euclid. He will not take Euclid's definition of a straight 
line: he takes a stretched string or a ray of light or a line 
drawn by a ruler on paper and proves to his own satisfaction 
that the sum of the squares on the sides of what he calls a 
right-angled triangle is greater than the square on the hypo- 
theneuse. He proves with strings and pulleys and weights 
that the law of the parallelogram of forces is wrong. It is 
even possible for him to juggle with two and three. making 
five, if he is ingenious enough. 

The writers of books cannot always be saying to their 
readers that when a simple principle is applied to a practical 
problem there is usually the need for common sense. 

In discussing what goes on in a cylinder of a steam engine, 
we assume all the steam-water stuff to be at the same 6 and р. 
This enables us to use the simple idea of the entropy of the 
whole of the stuff, and to draw a 0ф diagram. This assump- 
tion is certainly not quite true; but if experiment or study 


enables us to make a better assumption, we are able Ёо correct | 


our diagram. It is in the very same way that we make a 
principle like that of the parallelogram of forces useful in 
calculating the forces in the parts of a roof or bridge truss. I 
know men who deny the truth of the principle because they 
say that its application to the truss is absurd. 

When steam is being exhausted from the cylinder, we try 
still to apply our entropy principle, and we get а 04 diagram 
by making an assumption that is very easy to work with, and 
this is that the stuff is really kept at constant volume, but is 
lowered in temperature by heat being taken from it (my book 
on Steam, p. 864, and elsewhere). Of course, this is the 
part to which Mr. Swinburne has the greatest objection, but 
we who have used all methods of calculation for 30 years with 
thousands of young engineers, know how useful it is. The 
points on the diagram before release and after release are correst ; 
the points between cannot be very incorrectly placed whatever 
reasonable assumption be made as to the way in which release 
occurs.“ It would, I am afraid, be too much to expect Mr. 
Swinburne to read my own study (“ Steam,” pp. 626-7) of 
what probably occurs during release: it pleased the late Prof. 
FitzGerald. I do not expect the ordinary engineering student 
to take up such a difficult problem, and I do not think that 
Mr. Swinburne has ever contemplated its difficulty, else he 
would not attack the sufficiently correct, easy method usually 
adopted in 0$ diagrams. Nobody has ever dreamt that the 
usual 0$ diagram shows exactly what occurs in a steam-engine 
cylinder, but the diagram is & wonderful help in such study. 
Mr. Swinburne thinks it waste of time for me to accuse him 
of saying that two and three do not make five. Then let him 
not make statements that are just as much in error as this, 
and much more likely to be misleading. I do not accuse him 
of writing nonsense ; I accuse him of coming too carelessly to 
а conclusion on some scientific subject, and of using his 
undoubtedly great personal magnetism and power over an 
audience to make them believe his hastily-formed opinion to 
be correct.— Yours, &o., | JohN РЕввү, 

ап. 4, 1908. 


TO THE EDITORS OF THE ELEOTRICIAN. 


Sirs : When some of us were boys learning was made delight- 
fully easy by means of simple answers to plain questions. For 
example, we used to read: Q. What is Fuller's earth? А. 
An unctuous kind of marl. Or again: Q. What is fermen- 
tation? A. A working. | 


* My students have often compared the areas of the hypothetical pv 
and Өф diagrams ; either may be found greater than the other by perhaps 
5 ре mene I cannot imagine & better dieproof of Mr. Swinburne's 
contention. 


To-day we simple men and students still ask questions, but 
in a more enlightened century those to whom we are expected 
to look for guidance are grown too learned to give answers in 
intelligible language. Even so apparently simple a matter as 
the definition of entropy requires several columns of The 
Electrician, plentifully bespattered with integrals and differen- 
tials, for its elucidation; and somehow even then one looks 
in vain for au answer to the plain question at issue—namely, 
whether entropy is energy or whether it is only one of two 
factors of energy. 

I read what Mr. Swinbarne had to say about it in his 
address, hoping to find the matter made clear. I was destined 
to be disappointed. Freely paraphrased, the substance of 
what Mr. Swinburne says seems to be that only two persons 
in the world know what entropy is—himself and Lord 
Kelvin; and they are not going to tell. It was, then, with a 
sense of pleasant anticipation that I began to read Prof. Perry’s 
letter in your issue of December 26th. Now, surely, I was to 
be told. But no; Prof. Perry is too shocked, too scandalised, 
to do more than offer a few elementary examples worked out 
in our barbarous units, and urge Mr. Swinburne to repentance. 
And now in your pages this week we have two and a-half 
columns of explanation from Mr. Swinburne—and entropy is 
as vague and elusive as ever. 

In despair I venture to offer your readers the choice of the 
following definitions. My authorities are such books and 
journals аз I have by me at the moment. 


(а) Entropy is that portion of the intrinsic energy of a 
system which cannot be converted into work by even a perfect 
engine (Clausius). 

(5) Entropy is that portion of the intrinsic energy which 
can be converted into work by a perfect engine (Maxwell, 
following Tait). 

(c) Entropy is that portion of the intrinsic energy which is 
not converted into work by our imperfect engines (Swinburne). 

(d) Entropy (in а volume of gas) is that which remains 
constant when heat neither enters nor leaves the gas 
(W. Robinson). 


(в) Entropy may be called thermal weight,” temperature 
being thermal height (ibid.). 

(f) Entropy is one of the factors of heat, temperature being 
the other (Engineering). 

Obviously (а), (5) and (с) differ fundamentally from (4), (е) 
aud (f). The first three are agreed that entropy is energy, 
although they use the word in different senses. The last 
three deny that entropy is energy; they state or imply that 
heat energy may be divided into t wo factors. Of these one 
already has a name—temperature ; the other we are told to call 
entropy. | 

I set up these bald statements as so many Aunt Sallys, for 
anyone to shy at. Only let me beg those who have a shot 
to confine themselves in the first instance to the question 
whether their particular entropy is energy or not. It is 
useless to discuss the manipulation of thermodynamical prob- 
lems until we are agreed on that fundamental point. If 
entropy is energy, then what energy? The converted or the 
wasted? And if the wasted, then is it what a perfect engine 
must waste, or what any imperfect engine does waste? Let 
me suggest that if anyone can tell us in plain English what 
entropy is, your readera will gladly dispense with mathe- 
matical jargon. No doubt a great deal can be packed into a 
differential equation or an integral—for example, the equation 


"JSat = 0 conveys а profound truth to the mathematical 


and perhaps unduly pessimistic mind—but such things, 
being a species of shorthand, are rather out of place in this 
discussion. Pe 
Reference to a Greek dictionary suggesis another definition. 
Entropy* is the stigma which will attach to those who profess 
to be our guides if they fail to distinguish clearly between 
something which is energy and another thing which is not.— 
Yours, &o., SYDNEY EvEBsHED. | 


Streatley-on- Thames, Jan. 8. 


* ёутроті = shame, reproach. 
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TWO- PHASE TWIN“ CABLES. 
TO THE EDITORS OF THE ELEOTRIOIAN. 


Sirs: In your issue of December 5th, а correspondent (Mr. 
Н. F. Northcote) asked for the opinion of your readers on the 
above polyphase system, which is being employed in con- 
nection with several schemes in this country. With the 
exception of a short note fram Mr. McLean (referred to again 
below), no opinions have been given up to the present, which 
is hardly surprising. As Mr. Northcote referred to some 
published notes of mine regarding this particular system, and 
in view of the fact that the point in question is of far more 
importance than many people seem to think, I would like to 
make a few remarks on the matter. 

Although I was the first in this country to point out (in 
some general remarks on the connections of polyphase trans- 
formers) that, if the best results are desired in connection with 
two-phase systems, the two phases should be kept quite 
distinct, I have no doubt that this is well known to, and 
appreciated by, all engineers who have any considerable 
experience in the laying out and operation of polyphase 
systems. The point is that, with a two-phase three-wire 
system, loaded with an equal inductive load on each side (for 
instance, а low-tension distributing system from which a 
number of induction motors and lights are supplied), proper 
pressure regulation on the two sides is, under certain conditions, 
difficult of attainment. The energy load on each side of the 
system may be equal, but the two pressures will be unequal, 
in spite of the tendency of the motors to balance the circuits. 
The effect is due to the opening out of the phases pro- 
duced by the resistance of the common return, and by the 
indactive effects of the current in the two phases, and hence is 
negligible if the impedance of the conducting system is inap- 
preciable. It ів, of course, present with non-inductive (and 
equal) loads also, but, as a rule, the effect is in this case negli- 
gible; with a combined load of lights and motors (power- 
factor, say, 0'7) proper pressure regulation of the two phases 
will not be obtained if the impedance drop is considerable—that 
is, if the conductors are of any considerable length. Again, 
owing to the phase difference being greater than 90deg., and 
to the unequal pressures, the starting performance, &с., of the 
induction motors (especially if these have permanently short- 
circuited rotors) will be affected more or less ; it was, in fact, 
the actual performance of certain squirrel-cage motors (when 
supplied through about 100yds. of triple cable laid in a com- 
mon pipe), compared with the test room results, that first 
drew my attention to the whole matter. 

In the current edition of Mr. Steinmetz's standard work on 
* Alternating Current Phenomena," an elegant mathematical 
explanation of the above-mentioned effect will be found 
(p. 483), to which those interested in the matter might pro- 
fitably refer. Mr. Steinmetz's conclusions are as follows :— 

Even if in а quarter-phase system with common return, both branches 
or phases are loaded equally with a load of the same displacement, never- 
theless the system becomes unbalanced, and the two E.M.F.s at the end 
of the line are neither equal in magnitude nor in quadrature with each 
The two phases of a three-wire quarter-phase system 


are unsymmetrical, and the leading phase 1 reacts upon the lagging 
phase 2 in a different manner than 2 reacts upon 1. 


The equations of Mr. Steinmetz can be used as a basis for 
practical calculations of the magnitude of the effect in any 
particular case ; those who prefer to employ graphical methods 
can use the more simple vector diagrams already given by me 
for the same purpose. 

The three-wire two-phase system is not employed, as far as 
I know, in a single instance, either on the Continent or in the 
States, although, of course, very frequently three wires are 
taken from а step-down transformer supplying an isolated 
motor, for instance, worked from a two phase four-wire 
system. If there had been the slightest advantage in employ- 
ing the three-wire system, it is certain that it would have 
been used by Continental and American engineers; as a 
matter of fact, it is technically bad, not only in the above 
respect, but also from the point of view of copper economy— 
based upon the stress on the insulation, which is the important 
point in connection with power transmission work. The 
reasons for the adoption of this system in several instances 


in this country were, firstly, that it was a natural outcome of the 
single-phase system, with earthed outers with which our 
engineers were more familiar, and, secondly, (perhaps, 
principally), that high-tension three-phase systems were 
looked upon with suspicion in certain quarters, on account 
of the fact that in this case the earthing of an outer” 
is impossible. It is to be hoped that the craze for 
earthing high-tension polyphase systems will eventually die 
out in this country. It is not too much to say that had 
Continental and American engineers been handicapped in the 
same way, many of the very long-power transmission systems 
at present working perfeotly satisfactorily, would have been 
technically and commercially impossible, on account of the 
frequent interruptions to the supply, consequent on the break- 
down of the Jine insulation. 

Mr. Hardie McLean's note in your issue of December 19th 
ів, I consider, misleading. Unless I have been misinformed, 
the Midland Power Company’s cables are, on the one hand, 
exceedingly lightly loaded, while, on the other hand, what 
load there is consists of rotary converters. Taking into 
account the capacity of the cables, it may quite well happen 
that the effect is at present absent, seeing how small the impe- 
dance drop must be and the non-inductive character of the 
load ; on the other hand, the rotaries tend to balance the 
system both with regard to pressure and phase difference. No 
conclusions of any value could be drawn from the fact that no 
differences have been observed so far; it will be a different 
matter when the alternating current secondary distribution 
(assuming this to be laid out in the same way with a three- 
core cable) is heavily loaded with an inductive load. 

The South Lancashire Tramways Co. also employs a three- 
wire two-phase bigh-tension transmission, as does also the 
Metropolitan Company of London, and difficulties in these 
cases will not arise, because the load consists of motor- 
generators in each case—it is non-induotive and inherently 
balanced. For the cases of Fulham, County of London 
Leeds, &c., the bulk of the load is non-inductive. I do not 
know whether, in these cases, the low-tenrion distribution 
is ‘arranged in the same way. It is here that the effect 
would show itself, especially if the drops are high. 

In accordance with what has been said above, the worst 
possible case that could present itself would be а three-wire 
two-phase overhead transmission, where Ше lengths and 
currents are considerable. I doubt, however, whether, even 
in this country (where we have & sample of everything), we 
should ever get to this, but the corresponding underground 
case will be quite bad enough. 

In conclusion, I would like to express the hope, now that most 
of the important single-phase stations in England are being 
converted, that tAree-phase working will be adopted for all new 
work. Used in conjunction with present-day machinery and 
apparatus, pure three-phase systems, if laid out in a rational 
manner, wil fulfil all purposes thoroughly satisfactorily, 
except the operation of street tramways. Such a system (for 
а new scheme) is quite as flexible as any two-phase system, 
and does all that the latter can do quite as well and more 
economically.—Yours, &c., А. C. Esoratt. 


London, S. W., Jan. 5. 


THE HAND ВЕТ.” 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: А good name is much wanted for the movable com- 
bined transmitter and receiver now so much used, which is 


connected to the telephone call-box by cords. It has been 
called :— 

1. The receiver А 

2. The transmitter } (It is both.) 


8. The hand combination ! 
4. The micro-telephone ! ! ! 


and various other barbarous names. I would suggest The 
Converser,” being the apparatus with which the user converses 
with his distant correspondent.— Vours, &c., 


General Post Office, Melbourne, 
Nov. 24. 


Н. W. JasvEY. 


480 


THE ELECTRICIAN, JANUARY 9, 1903. 


MEASUREMENT OF MAGNETIC FLUX. 
ТО THE EDITORS OF THE ELECTRICIAN. 


Sims: In reference to Mr. Beattie's article on an electric 
t: Quantometer," may I point out that to measure the flux in 
any part of a large dynamo field magnet it is not necessary to 
use any special instrument other than a dead-beat moving- 
coil galvanometer. 

Increasing or decreasing the field current slowly by a liquid 
rheostat, the current induced in an exploring coil of one or two 
turns may be kept so steady that the galvanometer deflection 
can be noted every few seconds, and the mean deflection 
obtained over the total time of operation with an accuracy 
Mire 2 per cent. of а photographic or automatic recording 
method. 


Exciter 


The product of the mean reading and the total time is a 
measure of electrical quantity or of magnetic flux, according 
as the galvanometer reading is calibrated for current or voltage, 
since Q = fidt, and N — fedt. Mr. G. G. Stoney first suggested 
taking the readings in this way, and we found it in practice to 
work very well, the most important point being to move the 
slide in the liquid rheostat at a constant rate, starting and 
stopping slowly.—Yours, &c., W. M. Тновмтон. 


Newcastle-upon-Tyne, Deo. 80. 


DUST DESTRUCTORS AND ELECTRICITY WORKS. 


TO THE EDITORSOF THE ELECTRICIAN, 


. Bs: I notice in your is:ue of the 2nd inst. a further letter 
from Mr. H. Waring, the electrical engineer to Mexborough 
District Council, in which reference is made to a previous 
letter signed Destructor Manufacturer.” Your anonymous 
correspondent’s statement that the destructor was designed 
primarily for destroying the refuse without considering the 
question of steam supply to the electricity works, has lead me 
(as one who sent in a tender for this plant) to look up my 
records on the subject. I find that in the conditions to be 
observed by persons submitting tenders” signed by Mr. G. 
Fenwick Carter, engineer and surveyor to the Urban District 
Council of Mexborough, and dated March 23, 1900, it is 
distinctly stated :— 

1, That preference will be given to the system which utilises the heat to 
the best possible extent. 


2. That boilers for a working pressure of 1501Ь., with all usual fittings, 
must be provided. 


5. That the horse-power capacity for the boiler allowed for must be stated, 
and also the amount of steam per pound of refuse that the contractor is 
prepared to guarantee capable of being generated by the refute consumed 
in 


the cells erected by him. This guarantee will form one of the conditions 
of the contract. 


4. That before the plant is taken over the whole will be thoroughly 
tested, with special reference to the quantity of refuse burat, the tempe- 
rature of the cells, and the quantity of steam raised and maintained. 


It appears probable, therefore, that the Council, in accepting 
а certain tender, would be influenced by the steam-raising 
guarantee offered. It would be interesting to know— 

(1 What guarantee of steam-raising was given by the 
contractors, (2) Whether the tests referred to have yet taken 
place; and (8) Whether the guaranteed results were obtained. 
—Youra, &o., - АхотнЕв DESTRUCTOR MANUFACTURER. 

Jan, 7, 1908, | 


THE TRAMWAY ACCIDENT AT CHATHAM. 


Major Pringle has now sent in to the Board of Trade the report on his 
inquiry into the fatal accident which occurred on October 30th on the 
Chatham and District Light Railway. The report is as follows : — 

Tramcar No. 19 was proceediog down West ourt-street, Old Brompton, 
when it suddenly attained a dangerously high speed, with the result that it 
left the rails at the foot of the hill, and overturned. At the time there 
were from 60 to 70 passengers on the car, about 29 inside and 32 outeide. 
Of these one was killed on the spot, and three others have unfortunately 
succumbed to their iojuries. About 50 others suffered more or less serious 
results from the accident. The Chatham and District Light Railway is of 
the nature of a tramway line, and has been constructed and equipped for 
electric traction on the overhead trolley system. Tramcar No. 19 isa 
four-wheels double-decked car, fitted with wheel brakes actuated by hand, 
with the rheostatic electric brake, and with the usual track brake on both 
rails. These brakes appear to have been in good working order at the time 
of the accident. The morning in question was damp, the raile in а very 
greasy condition, and the car was the first to travel on the rails that day. 

Weatcourt-street connects tbe two parallel roads, High-street (Old 
Brompton) and Dock-road. It has a total length of about 220yds. and 
is laid with a double track. The gauge of the rails is 50. бір. Tramcesr 
No. 19 was travelling from Old Brompton to Dock-road when the accident 
occurred. In this direction all the gradients are falliog. From the spot 
at the top of Westeourt-road, where the car, after having been brought to 
a standstill, commenced its downward journey, the lengths of gradients, 
рон an actual survey made after the accident are approximately as 

ollows :— 


Yards. Gradient. Yarde. Gradient. 

O to e l in 24 E 5 1 in 11 

27 „ 60 1 % 13 1191 „ 14 - 1 „ 14 

60 М. II | 1904 „ 204 ............... 1 „ 22 
127 „161............1»„ 


For a distance of l6lyde. the double track is practically straight. A 
double junction then occurs, one pair of lines curviog westward and the 
other east «ard into Dock-road. These spurs with the pair of through lines 
along Dock.road itself form a triangle at the foot of Westcourt-street. 
The tramcar on its journey took the left-hand or westward curve, which 
was compounded as follows :— 

184yds. to 191yds. ................................ radius 36ft. 
191yde. ,, 204удв. ............................... 60%. 


On this curve the level of the outer or right-hand rail compared with the 
inner rail was as undermentioned :— 


At yarda 181... эзе entre roin ... QO'25in. lower. 
РА IJ (— 0°6 in. higher. 
h^ r . 025in. lower. 


The tramcar appears to have left the rails about yard 188, and to have 
fallen over to the right on to the northern footway of Dock-road. 

The Board of Trade Regulations for the conduct of the traffic down this 
route are as follows :— | 

Compulsory stop at the top of Westeourt-street. 

Compulsory stop at the botton of Westcourt-street. 

Speed throughout and on curves not to exceed 4 miles an hour. 


Car No. 19 is of the usual four-wheeled double deck type, affording seat- 
ing accommodation for 24 inside and 26 outside passengers. It has an overall 
length of about 27ft., a wheel base of 6ft., and weighs about 8 tons. 
Assuming the total number of persons on the car to have been 65, the 
load carried (at 12010, per man) would amount to about 33 tons. 

The cause of this lamentab!e accident was undoubtedly excessive speed 
on a steep gradient and sharp curve. The company, ia their rules and 
regulations for motermen, have fixed the maximum speed down West- 
court-street and round the curves into Dock-road at 3 miles an hour, with 
the object of impressing upon drivers the absolute necessity of keeping 
within the limit of 4 miles an hour, fixed by the Board of Trade. From 
the evidence it appears that the speed of the car 150yds from the starting 
point was from 10 to 12 miles an hour, and it ia probable it was as high as, 
if not more than, 16 miles an hour when the derailment took place. 

As a further check upon the action of drivers down this hill the company 
appear to have appointed two of their most competent drivers to act as 
pilotmen. Driver Pearce, who was in charge of car No. 19 when the 
accident occurred, admits that he was aware of the compeny's rule forbid- 
diog cars to be taken down the hill without a pilutman on board. Not- 
withstanding, although he saw pilotman Coffey near the bottom of the hill, 
he started down the hill without him. It is but fair to state that АП the 
evidence proves that Pearce did wait for four or five minutes before he 
stored down the hill It is unfortunate he did not wait longer, for the 
accident is unlikely to have happened with a more experienced driver on 
the car. 

The initial cause of the high speed attsined was, I think, the locking of 
the wheels by the unskilful application of the brake power, the rails being 
їп а very slippery condition, and the load a heavy one. The evidence of 
pilot Coffey on the position of the brakes after the accident is to the effect 
that the track brake was screwed down hard, the wheel brake was applied 
very tightly and held on by the pawl and ratchet, and there are three 
notches of electric brake on. Rule 13 (regulations for the use of brakes) 
states that the slipper and electric brakes alone аге to be used in going down 
Westcourt-street. Rule 8 states in going down a gradient with hand 
brake, if the wheele are at all liable to skid, hold the brake by the 
hand, hut do-not lock it by the ratchet and pawl” Rule 9 states “ Before 
putting on electric brake release hand brake as electric brake will not act 
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if, wheels are jambed. In all cases when using the electric brake use plenty 
of and." Driver Pearce, judging from the condition of the brakes after the 
A prn, appears to have acted contrary to all these rules. The statement 
of pilot Coffey, and evidence I heard at the coroner's inquest, prove in my 
Agam that there was no sand found on the rails after the first 20yds. or 
185 of tbe descent. 
come to the conclueion, therefore, that driver Pearce is responsible for 
this accident, in that, under searching conditions of load and rail, he failed 
to utilise the brake power at his disposal in an efficient manner. He is also 
clearly responsible for disobedience of the company's orders in leaving the 
stopping place at the top of Westcourt-street without a pilot man. Pearce 
bears an excellent character, and had been employed as motorman from 
the beginning of June. So far as the pilotman is concerned, I am of 
opinion that one most essential part of his duties (as described in his 
evidence) was the cleaning and sanding of the rails on this hill. The most 
important time of the day for the fulfilment of this duty was in the early 
morning, before the first car travelled down the hill. Coffey’s tour of duty, 
judging from his statement, commenced at 6:40 a.m., in which case it 
рз that the tour was not calculated so as to permit of bis performing 
is part of his duty when it was most urgently required, for the accident 
happened at about the time his duty commenced. 
he speed was so great on the occasion of this accident that а derail- 
пио: on the curve in question was, I think, inevitable, whatever the con- 
itions had been. But I wish to point out that instead of the provision 
ef super-elevation of the outer rail to the extent of from 1jin. to 2in., 
which is necessary for а speed of from 4 to 5 miles an hour, the outer rail 
is actually at the commencement and termination of the sharp curve a 
in. lower than the inner rail The question of super-elevation, also, 
ving in view the greater tendency of wide double-decked cars to over- 
turn on a narrower gauge, is of larger importance on a gauge of dit. біп, 
than of Aft. Bin. 

Ав regards the gradients on this road, I desire to point out to the Board 
of Trade the inaccu of the deposited plans, on which no steeper 
gradient than 1 in 11 is shown, whereas a portion of the hill from actual 
survey was found to be as steep as 1 in 9:5. Further, I understood from 
the representatives of the British Thomson-Houston Co. at the time I 
made my inspection, that the curve in question had throughout a radius 
of 60ft., whilst in reality a considerable length of it has a radius of 36ft. 

, have been informed by the company that there isa probability of their 
taining an easier approach from Old Brompton to Chatham than 
Westcourt-street, and that if their negotiations for this new route fall 
through, they will be able to increase the radius of the curve throughout 
to 60%, and provide the necessary super-elevation. Опе or other of these 
courses wil be necessary, and the Board will no doubt await further 
information from the company. In the meantime, the traffic in Westoourt- 
street has been stopped, and I concur in the advisability of this procedure. 
So far as I am in а position to judge, the com train their drivers on 
similar lines to those adopted elsewhere. It is difficult to understand 
the statement of driver Pearce that the use of reverse current was 
unknown to him in cases of emergency as a last resort to check high speed 
vhen a serious accident is imminent. It is true that the e rules 
9r brakes contain no mention of the use of reverse current, but I cannot 
believe that any man of ordinary intelligence could operate a tramcar 
for, nearly six months without being aware of the practical utility of 
reverse current as a possible means of avoiding an accident. It is no 
doubt difficult, and possibly dangerous, to train men practically to meet 
all emergencies ; but something more may, perhape, be done in this way 
than is done at present. I suggest that heavily ballasted cars should be 
üsed not only during the period of training, but also at intervals after the 
ent appointment of motormen, as а means of teeting their know- 
and efficiency—such tests to be conducted under the severest 
conditions compatible with safety. 
. The company’s cars provide seating accommodation for 50 passengers. 
In this case, the car being one of those run for dockyard workmen, there 
from 10 to 15 additional passengers ; five or six of these at the time 
of the accident were standing on the upper deck. Under ordinary circum- 
stances such an additional load is not likely to be the direct cause of an 
accident ; but it is possible to imagine circumstances in which any con- 
8 addition to the ordinary load may unduly diminish the margin 

. safety. The worst position for standing passengers to occupy is the 
upper deck. Not only do they here run greater risk of injury to them- 
selves in the event of an accident, but the additional weight at that eleva- 
tion increases any tendency to overturn which a car may have acquired 
owing to centrifugal force. 

It is clear from the evidence that the company have experienced great 
3 in preventing their cars from being occupied by a larger number 
ers than seating accommodation is provided for. This is, at all 
events, the case as regard the car service for dockyard employ ба, although 
the company have, I understand, quadrupled the extent of that service 
rendered obligatory by the light railway order. The result has been that 
Rule 6 of the company's regulations, so far as this particular service is con- 
cerned, may be said to have practically fallen into disuse, although special 
inspectors have been appointed to control the traffic as far as possible. That 
portion of Rule 6, however, which forbids outside passengers being allowed 
to stand on the roof should, at all events, be rigidly enforced. 


Andrew Carnegie Research Scholarships.—The secretary of 
thé Iron and Steel Institute sends us an intimation that appli- 
cations from candidates for the Andrew Carnegie Research 
1 must be received by him before February 28th. 
This will be the second award, and full particulars of the con- 
ditions will be found in Гле Electrician, Vol, XLVIII., р. 881. 
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THE PHOTOMETRY OF ELECTRIC LAMPS.* 
BY DB. J. A. FLEMING, M.A., F.R 8. 
(Continued from page 441.) 
II.—PHOTOMETRIC PROCESSES. 


A typical and simple form of photometer is the Ritchie wedge, in 
which two adjacent sides of a white prism inclined at equal angles to 
the incident rays serve as the two surfaces which are differently illu- 
minated. Whatever may be the exact nature of the arrangement for 
creating these two contiguous surfaces illuminated by difterent sources 
of light, it appears to be an essential condition for sensitivenees that 
they shall not be separated by any dark or bright space not illumi- 
nated wholly by one light or the other. For instance, the accuracy 
with which measurements can be made by the Ritchie wedge is greatly 
decreased if the edge of the wedge is blunt. If the eye has to travel 
far in going from one surfac to the other, then the power to make a 
correct judgment as to the equality in the brightness of the two sur- 
faces is greatly diminished. Another condition is, that the illumi- 
ше surfaces шч 0 сасуу white. А suitable white e: for 

otemetry can be obtained by compreesing esium carbonate or 

ium sulphate into slabs. In the Luis Brodin photometer 
such а white magnesia slab is illuminated on its two opposite sides 
by the twolights to be com (see Fig. 2). By the means of two 
totally reflecting prisms, Pi, Pi, the diffused light from the two sides 
is sent through a compoun los prism, PQ, consisting of two right- 
angle pee placed base to Dass One of these prisms has portions 
of its hypothenuse surface removed by sand blasting, so asto beata 
lower level than the rest, and the two right-angle prisms have their 
hypothenuse surfaces placed ther, being faced to come into optical 
contact where they touch. en such a prism is viewed by means 
of а telescope and an eyepiece in the proper position, we see the field 


в@ 


* Equality 


contrast 


Fic. 2.— LuwMznR-BRoDHUN PHOTOMATER. 


8, Magnesia Screen; P,P, Total Reflecting Prisms; QP, Lummer-Brodhun Prism $ 
T, Telescope. 


of view divided into two parta, one portion of which is illuminated 
by the diffused light scattered from one side of the esia slab and 
the other side by light scattered from the other. By adjusting tho dis- 
tanoes of the lights the brightness of these two portions of the field of 
view can be made toagree. If the lights are heterochromatic, then 
these two portions of the field of view have different colours as well 
as different brightness, and the observer has to make a judgment 
when the two patches agree in brightness without regard to their 
difference in tint,t The author has devised a modification of the 
Lummer-Brodhun photometer, in which the two lights, A and B, 
to be compared are placed one in front and one at the side of the 

гівш box. This form has some advantages for arc-lamp testing 
see Fig. 3). There are various methods for reducing the distraction 
caused by this colour difference in the lights compared. In the old 
form of Bunsen grease-spot photometry, the difficulty of making an 
accurate judgment as to the equality in brightness of the two surfaces 
to be compared was considerable, but it was obviated to some extent 
in the form known as the star diec, in which the simple grease spot 
of Bunsen was replaced by a sheet of tissue paper placed between 
two discs of thin white cardboard, in both of which a star-shaped 
opening had been punched out. 

Photometers are divided into three principal classes :—(A) Inten- 
5 by means of which a comparison is е between 
the luminous intensity of two sources of light. (B) Illumination 
photometers, by means of which we measure the illumination in any 


* Abstract of a Paper read before the Institution of Electrical Engineers 
on December 11, 1902. 

f See Lummer and Brodhun, Zeitschrift für Instrumentenkundc, 
Vol. IX., p. 23, 1889; also ibid., p. 461, 1889 ; also РМ. Mag., Vol. XLIX, 
p. 541, 1900, : | 
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locality in candle-feet or some similar units. (О) Spectrophotometers, 
in which selected rays from the spectra of two lights are compared 
in respect of luminous intensity. 

The intensity photometers may be classified according to the method 
adopted for producing two adjacent surfaces or comparing the ЕЕ 
ness of the two surfaces illuminated by the lights compared. Thus, 
we have photometers which operate by : — 


(a) Equalising the illumination of two portions of a semi-transparent or 
opaque screen formed of paper, porcelain or ground glass, the one portion 
illuminated by one AF and the other by a standard, the equalisation being 
effected by moving the sources of light to various distances. Examples : 
Bouguer, Foucault, Harcourt and Ritchie. 

(b) Equalising the two shadows of а rod made by two lights moving to 
different distances with or without optical dispersion of one light by a lens. 
Examples : Lambert (commonly called the Rumford), Abney, Ayrton and 
Р 


еггу. 

(су Equalising the illumination all over а screen one portion of which is 
semi-transparent and the rest opaque. Examples: Bunsen (grease spot), 
Leeson and Dibdin (star disc). 

(d) Equalising the illumination of two white surfaces inclined at equal 
or unequal angles, and placed in line between the lights to be compared. 
Examples : Ritchie, Bunsen and Roscoe, Trotter, Thompson and Starling. 
(e) Equalising the illumination of two portions of the field of view of a 
telescope by bringing light from two sources to each part separately by 
total reflection iu prisms. Examples : Swan, Lummer-Brodhum, Weber, 
Kriies, Fleming. 

_—. (f) Equalising two fields of light by weakening one by means of crossed 
N prisms. Examples: Arago, Zollner, Wild, Salomons, Picker ing, 
Nichols. 


4 


AB @ ЧА ————— 292 
Г 


Fic. 5.—TotaL REFLECTION PHOTOMETER (FLEMING). 


PQ, Right-angle Prisms; T, Eye Tube; 88, White MK Screens; AB Field of 
View— the two ports il uminated respectively by light A aud light B. 


(9) Equalising the illumination on two portions of a white surface by 
weakening one of the illuminations by interposing а rotating disc having & 
sector cut out of it which can be varied in magnitude. Examples. Fox- 
Talbot, Napoli, Guthrie, Abney. і 

(А) Equalising two fields of illumination. by the interposition of an 
&bsorbing wedge. Examples: Pritchard, Sabine and others.* 

The gas referees have recently adopted a modified form of Foucault 
photometer which is called & photo This consists of & small 
sheet of some trans t paper without watermark, which is fixed 


at the bottom of a short tube, having а diaphragm in it with a rec- 
tangular aperture. The dia can be moved nearer or farther 
from the paper. When two lights are placed not quite close together, 


and at different distances, they throw upon the paper two patches of 
light due to the light iog through the aperture. By moving the 
diaphragm, these patches of light can be made to touch. One of the 
lights can then be altered or moved until the illumination on the 


screen is uniform, and from their relative distances the relative illu- | 


minations are determined. The author's assistant, Mr. A. Blok, has 
found that a very effective diaphragm for this purpose can be made 
by using an ordinary gelatine photographic plate just as taken from 
а aei of unexposed ока те plates. | 

n numerous electrical laboratories or testing-rooms a wooden shelf 
is put up with black velvet curtains in front, and а box at each end 
to hold the standard lamp and the lamp to be tested, whilst the 
Bunsen disc or other photometer slides on a uated bar between 
the lamps. А photometer of this kind embodies almost every defect 
a photometer can have. The chief source of error in it is that reflec- 
tion of stray light from the neighbouring velvet or black wood 
surfaces causes the illumination on the photometer disc to vary not 
according to the law of the inverse equare of the distance from the 
source of light. A photometer consisting of a long box or narrow 
shelf invariably allows a good deal of light to be reflected at an 
oblique incidence even from black velveteen curtains. The whole 
principle on which intensity photometry is based is that no light 
must reach the photometer disc except that coming in straight lines 
from the two sources. In the next place, such a closed photometer, 
if used with a flame standard of any kind, iuvariably gives erroneous 


* For a discussion of illumination photometers and results obtained by 
them, the reader may with advantage consult a Paper by Mr. A. P. Trotter, 
“On the Measurement of Illumination,” Proc. Inst. Civil Engineers, 
Vol. CX., 1892. A number of interesting photometers, such as the diffu- 
sion photometera of Joly апа Eleter, are not included in the above 
classification. 


measurements because of imperfect ventilation. For this purpose it 
should be at least 8ft, wide, 8ft. or 9ft. high and 20ft. in length. 
Fresh air should be drawn in from the outside by means of а fan and 
circulated through the room, but with the avoidance of draughts. 
Also, the temperature of the room should be kept uniform, especially 
if electrical measurements are to be made in it. The arrangements of 
a suitable photometric room for glow lamp testing are аз follows :— 
The room being at least of the dimensions above stated, should be 

ainted dead black in its interior, well ventilated as described, and 

ept at a constant temperature. Down the centre should run a 
wooden railway, consisting of a pair of beams on which can travel 
easily wooden slabs or tables дош the lamp to be teeted, the 
stan and the photometer, the height being such as to bring the 
photometer telescope or tube to а level convenient for the eyes of 
ordinary persons when standing. 


For measuring the electrical quantities no instrument is so satis- 
factory as the direct.reading potentiometer. The only point to which 
attention need be drawn is that the temperature variation of the 
Clark cell being considerable, it is better to use a Weston cadmium 
cell or Helmholtz calomel cell in place of the Clark cell. The opera- 
tion of making measurements by means of the large bulb standard 
glow lamps is as follows :—A standard lamp is selected giving, say, 
16 candles at 96 volts in a certain direction. This standard lamp is 
placed in the testing socket with its axis upright, and set at a distance 
of 4ft. from the photometer disc. The distance of the comparison 
lamp is then varied uutil the photometric balance is obtained. The 
standard lamp is then removed from the testing socket and the lamp 
to be tested placed therein, and its distance varied until a photo- 
metric balance is again obtained. From the relative distances of the 
tested lamp and the standard the luminous intensity of the former is 
determined in terms of the Jatter. The railway bar can, of course, 
be calibrated to show at once candle-power. It will be seen that this 
process is a form of double weighing. It eliminates the effect of any 
want of symmetry in the photometer itself, 'The exact candle-power 
of the comparison lamp does not matter as long as it remains constant 
during the riment. In making a series of tests of incandescent 
lamps it is desirable to check the setting of the comparison lamp by 
means of a large bulb standard at intervals, just as the setting of the 

otentiometer 18 checked at intervals by means of the standard cell. 

n order to eliminate the variation in candle-power which exists in 
different horizontal directions when the axis of the tested lamp is 
vertical,a committee of the American Institute of Electrical Engineers 
recommended that the lamp under test should be revolved on its 
vertical axis. This is not difficult with stiff filaments, but with the 
long high-voltage filaments now used there is а risk of breaking the 
filament, or forcing it against the bulb of the lamp, if the speed of 
revolution exceeds about two per second, and this is hardly sufficient 
to eliminate all flickering. In апу case the maximum horizontal 
and minimum horizontal candle.power should be taken, and also the 
candle-power in the direction of the axis of the lamp. For certain 
рогрозве it may be necessary to take the mean spherical candle-power. 

he usual process is to be content with taking the maximum candle- 
power in а horizontal direction, but since by far the larger number 
of lamps are hung head downwards, in use this value alone does not 
give sufficient information as to the performance of the lamp, and 
the candle-power in the above-stated three directions should always 
be furnished. In the actual photometric measurements it is desirable 
to oscillate or move one of the lamps on a plan recommended by 
Sir W. de W. Abney. If the lamp under test is moved to and from 
the photometer in gradually diminishing arcs, it is easier to deter- 
mine the exact position of balance than if this is not done. One 
advantage of the above-described method is that the comparison lamp 
can be adjusted to work as nearly as possible at the same watts per 
candle as the lamps under test. This is especially desirable when 
using the Lummer-Brodhun photometer, as it is very sensitive to 
smali differences in the spectral quality of lights compared. 

Owing to the unsymmetrical distribution of light from an arc lamp, 
it is important to determine the luminous intensity in different direc- 
tions and to set these out in the form of a polar curve, the radii of 
which represent to scale luminous intensity. Various devices have 
been used for this purpose, but а convenient arrangement is as 
follows :-—On а suitable 1 555 is erected a wooden gallows about Oft. 
high and 3ft. wide. From the top of this the arc lamp to be investi- 
gated is suspended. In the two uprights of the gallows are two 
openings through which pass brass tubes or hollow bearings to which 
аге connected another rectangular frame, as shown in the diagram 
(see Fig. 4). The lamp is placed so that the arc A ie exactly in line 
with the axis of these hollow trunnions. On the outside of one of 
the uprights is & circular scale of degrees, and the swinging frame 
carries а pointer, by means of which its angular position relatively to 
the horizon is determined. The swinging frame also carries three 
plane mirrors, I,, I,, I,, which are set at angles of 45deg., and catch 
the ray from the arc lamp and reflect it down one of the hollow 
trunnions. The ray, therefore, emerges in the same direction, no 
matter what may be the angular position of the swinging frame. 
This frame can be so set as to catch a ray coming from the arc at any 
angle above or below the horizon. It is quite possible, by means of 
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а standard incandescent lamp, to determine the total and constant 

rcentage loes of light by the three mirrors at each of which the ray 
1s reflected at an incidence of 45deg., and hence to apply the neces- 
sary correction to the measured intensity of the selected ray. Ву 
employing a photometer and a standard glow lamp measurements 
can be made of the luminous intensity of the arc in any direction 
relatively to the horizontal plane through the arc. This direct 
measurement is often rendered difficult because the electric arc shifts 
its position continually, and there is, therefore, & periodic waxing 


Elevation 


Fic. 4.—Anc Lamp PHOTOMETER (FLEMING). 
A, Arc Lamp; HI. Hz. Ну. II. Ig, Їз, Mirrors; P, Photometer Disc; D, Fox-Talbot 
Sector Disc. 


and waning of the light in any direction. This difficulty, however, 
can be overcome by photometering the arc against itself, or, in other 
words, 1 the luminous intensity of the ray coming from the 
arc in any direction with that of the ray coming off in a horizontal 
direction. This is accomplished by fixing three other mirrors, 
H, Н», H, to reflect 5 the ray coming in a horizontal direction 
from the arc, and make it coincide in direction with the three time, 
reflected ray coming from off the arc at any angle above or below the 


Fic. 5.— Fux-TALBOT-ABNEY VARIABLE APERTURE Disc. 


horizon. In each case the ray suffers reflection at three mirrors 
placed at angles of 45deg., hence there is no difference in the loas by 
reflection, and both the rays are weakened in the same ratio.“ We 
have then to determine the ratio of the intensities of these two rays. 
One way by which it can be achieved is by employing the device 
much used by Sir W. de W. Abney— viz., a rotating metal disc having 


Many forms of arc lamp photometer have been devised, such as that of 
M. Rousseau, in which the ray is reflected from a mirror at various angles of 
incidence, but this requires a correction at every angle for loss by reflection, 


sectors cut out of it, the apertures in which can be more or less closed 
up whilst the disc is running* (see Fig. 5). If we inte such a 
rotating disc, with variable apertures in t, in the path of the brighter 
ray or in the paths of both rays, we can w«aken the stronger ray until 
the two are of the same intensity. By the use of a Foucault or 
Rumford photometer and a pair of such rotating discs, we can accord- 
ingly determine the ratio of the luminous intensity of the ray comin 
from the arc in any inclined direction to that emitted in a horizon 
direction. The question whether the Fox-Talbot sector disc reduces 
the intensity of a transmitted ray in the proportion of the total open 
sectorial angle to 360deg. has often been raised. Experiments made 
in the Pender Laboratory for the author by Mr. W.C. Clinton FUpport 
the affirmative conclusion generally accepted. An incandescence lamp 
was placed on a photometer bench and balanced against a comparison 
lamp by means of & Lummer-Brodhun photometer. Between the 
photometer and the comparison lamp a Fox-Talbot disc was inter- 
posed, and the balance between the two lamps was obtained for 
various illuminations by reducing the apertures of the rotating disc 
and by moving one lamp at the same time to various distances. 
Thus, the lamp being first placed at 80in. from the photometer, а 
balance was found when the disc apertures were 97 per cent. open. 
The lamp was then moved respectively to 190in., 160in. and 204in., 
and the photometer balance obtained by closing the disc apertures 
successively to 44, 24 and 15 per cent, of full aperture reckoned as 100. 
The illuminations produced on the photometer disc at these distances 
are, therefore, by the law of inverse squares, respectively— 


„ 
: Таа 256 416 


| or as percentages—100 : 444 : 25 : 15:4, and these figures are almost 


precisely in the ratio of the aperture of the disc in the several experi- 

ments—viz,, 97 : 44 : 24 : 15, since on reducing the above figures to 
percentages they become 100 :.45:3 : 24°75 : 155, and, with the 
exception of the recond, agree closely with the ratio deduced from 
the law of inverse squares. 


Fic. 6.—Anc LAMP. 


Polar Curve of Intensity and Horizontal 
Illumination Curve. 


A single observation, or, rather, the mean of a number of observa- 
tions, taken against а standard glow lamp will enable us to determine 
the mean absolute horizontal luminous intensity, and hence the polar 
curve of luminous intensity can be plotted out. In taking the abso- 
lute luminous intensity of the arc the most convenient standard to 
use is the glow lamp of the large bulb pattern, which is worked at an 
efficiency of 2:5 watts per candle. The geometrical polar curve of 
luminous intensity is constructed in the following manner :—Let А 
(see Fig 6) be an аге placed on a post, ХА, standing on a roadway, 
XY. It is required to determine the illumination at any point, P. 
Draw the line AP, and round A set off the polar curve of candle- 
power of the arc as determined experimentally. Let GEF be a semi- 
circle just touching this polar curve. On the other aide of the line 
XA and on the base FG describe a rectangle, KFGH, of which: the 
side KF is equal to the maximum radius vector of the polar curve. 
Draw the horizontal line through A, draw a line, BD, vertically through 
B, and through Q where AP intersects the semicircle draw QC hori- 
zontally, and produce it to L, setting off a length, CL, equal to AB. 
At P set up PM perpendicular to XY, and make PM equal to the 
quotient of BD divided by (АР?) This can be done at once by 
means of a slide rule. Then, if AB represent to any scale the 
luminous intensity of the arc in the direction AP, MP will repre 


* This method for weakening a ray of light, in а known ratio was origi- 
nated by Mr. Fox- Talbot, whose name is well known in connection with the 
development of photography. The use of a rotating disc with apertures 
which could be more or less closed, and through which the ray was sent, 
was described by him in the Philosophical Magazine for 1834, Vol. V., p. 331. 
See also Lord Rayleigh'a article, Wave Theory,” ‘‘ Encyclopaedia Britan- 
nice," 9th edition. | 
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sent the horizontal illumination on the roadway at P. If other radii 
of the polar curve are drawn and the eame construction followed out, 
then the extremities of all the lines similar to CL will define a curve, 
GLF, called the Rousseau curve, which has the property that its 
mean ordinate FN is the so-called “ mean spherical candle-power of 
the arc.”* Similarly, Ње upper extremities of all lines like PM define 
a curve, XMY, the ordinates of which define the illumination on a 
horizontal surface, The proof is easily given of these propositions. 
Let the angle DAB be denoted by 6. Let I be the luminous intensity 
of the arc in the direction of AB. HenceAB=CL=I. Let the radius 
of the semicircle AF be denoted by R. Then, if we consider O to 
increase by an increment do, the corresponding increment of the arc 
of the semicircle is Rue. If the whole figure revolves round AX as 
un axis, then the area of the zone swept out by this elementary arc 
is т Ё? сов ӨйӨ, and the whole quantity of light falling on the zone 
is 9*R?I сов Odo. If we call I, the mean spherical luminous inten- 
sity,” then I, is defined by the equation 


T 
47R?I, 27 R? f I сов odo, 


0 


х 
өг а, | Rd0 .cos 0 . I. 
0 


The right-hand side of the above equation denotes the area of the 
Rousseau curve GLF, and the left-hand denotes the area of the rect- 
angle NF, FG, where NF is the mean ordinate of the curve GLF. 
Hence, NF represents the mean spherical luminous intensity I,. 
Again, the illumination at P on the horizontal plane is equal to 
AB sin 6/AP?= BDJ(AP). 

Various photometers have been designed for determining by one 
observation what is commonly called the “ mean spherical candle- 

ower” of the arc. M. A. Blondel has devised several appliances 
or making а measurement of this description. Опе instrument, 
ealled by him the lumenmeter, collecta the total flux of the light 
from the arc, and concentrates it о a semi-transparent screen, 
which then forms a secondary focus, the luminous intensity of which 
is determined. Whilst this appliance is valuable in comparing 
together the luminous осер of different arcs, it does not obviate 
the necessity for determining the polar curve of luminous intensity, 
since this last curve, as shown above, affords the means of predetermi- 
ning the exact distribution of illumination. 


(To be continued.) 


CEE RS 


THE “ WRIGHT” SYSTEM AT BELFAST. 


In April, 1901, Mr. Victor A. Н. M'Cowen, electrical engineer to the City 
of Belfast, submitted a report to bis committee on the various m: thods of 
charging for electricity, and strongly advised them to refrain from the con- 
templated change from the “demand indicator ” to the “flat-rate " system. 
He produced statistica which showed clearly that the long-bour consumer 
at a low average price per unit brought far more profit to the undertaking 
hah the short-hour consumer at а high average price per unit, aud there- 
fore, he argued, the former ougbt to be encouraged by the retention of the 
„demand system. The committee adopted Mr. M‘Cowen’s suggest ions, 
and be has just submitted а further report, from wbich the following is au 
extract, embodying figures and results obtained at a later period :— 


Summary Showing Number of Units Sold for Lighting Purposes at. Various 
Average Prices. 
(To consumera connected over 9 months in year ending December 31, 1901.) 


i T Percentage Percentage 
Average prices per unit Number 
at wich ане аф sold. of units. of total. Money value. of total. 
Units. Money. 
Maximum rate of 6d. ... 60,530 | 81 £1,523 0 5 123 
Between 54d. and 6d.... 39,926 | 5:2 950 2 8 77 
„ ба. „ 524... 40,982 5:6 906 5 4, 7:5 
„ Ad. „ 5d. 74,917 10:0 1,474 2 4 11:9 
„ Ad. „ 44d... 112,928 150 2,007 10 8 16°2 
„ 934. „ Ad. .. 97,516 12˙9 1,520 12 8 12:3 
» od. „„ 55... 147,919 197 1,972 16 2 16:0 
Under 5d. ... | 176,566 25:5 2016 5 4 16:5 
шайы —— —— c1 c a үл ттт — — — — 
Total ............ 760,384 | 100 £12,370 15 7 100 


It will be observed from the above that the average price for about one 
quarter of the total current for lighting purposes was less than 3d. per 
unit, while only 8 per cent. realised 6d. Attached to the report were 
diagrams, which showed that the same capital expenditure was required to 
supply 20 units at “реак” as to supply 2,400 units spread over the whole 
24 hours, and that short-hour consumers were an actual loas to the under- 


* See La Lumiére Électrique, Vol. XXXVII., p. 415, 


taking, while long-hour users, paying the lowest price, were the most profit. 
able. Mr. McCowen concluded his report by a strong recommendation 
against the introduction of a general flat rate, but he thought that such a 
movement for domestic purposes might be worth consideration, as the 
maximum demand of private bouses occurs at a later hour than in the 
city. 

At а special meeting of the Gas and Electricity committee held on 
December 9th this report came under consideration, and the committee 
reeolved that they could not recommenda flat rate, as the demand indicator 
system seemed to be the more just. | 

On Friday last week the committee's report again came before the Counci), 

Councillor ANDREWS pointed out that the committee had reaffirmed 
their previous decision as to the continued adoption of the demand 
indicator rate. 

Councillor DEMPSEY said that electric supply ia Belfast was 
making no progress whatever on account of the complicated system of 
charging adopted. 

Councillor SHAW thought that many members were utterly in the dark 
as to the system of charging in vogue in Belfast. The system of charges 
was keeping back the success of the undertaking. The merchants of the 
city—the consumers—were not at all in favour of the demand indicator 
system. Many large consumers in Belfast felt it to be a great injustice 
that they should be compelled to pay 6d. per unit for the use of the light, 
while others had to pay а much lower rate. He, therefore, moved as an 
amendment, That the minutes be adopted, with the exception of that 
portion relating to cherges for current." 

Councillor CURLEY seconded the amendment, and drew attention to а 
paragraph of the report stating that 122 towns employed a flat rate; there 
was no reason to believe that with that majority Belfast should be right in 
the adoption of the demand indicator system. The flat ratesystem would 
bring а very much larger revenue to the Council. 

Councillor FORSYTHE said he did not think they should overcharge 
one consumer for the sake of another. It was not fair to the shops He 
supported the amendment. 

Alderman JOHN M'CORMICK eaid the principle of charge adopted by 
the committee was a perfectly intelligible one, but a bad and illogical 
principle. Would it not be a monstrous thing to say if he went into а 
certain shop in the morning, when it was practically deserted of customers, 
he should be compelled to pay three times the price which he would pay in 
the evening, when the shop would becrowded. The principle was the same 
as that which the committee sought to apply to their customers. The 
expenses were exactly the same in the morning as in the evening. He 
admitted that the large consumer was probably entitled to some considera- 
tion. But why not give him discount, as in the case of gas 

Councillor ANDREWS, in reply, said he regretted he did not think it 
would be advantageous to take the report back. They must have macbinery 
to supply the demands of every consumer who was connected with the 
mains, at à period of the greatest demand. The consequence was that a 
large amount of machinery lay idle for tbe larger portion of the year. That 
machinery cost money, and intere-t had to te earned. It had been stated 
that an hour of electric light in the middle of tbe day was of exactly the 
same value as an hour of electric light in the evening. They knew if it 
were во the whole question would be solved. Sbort-hour consumere, whose 
maximum demand generally occurred between half-past three and six 
o'clock in the darkest days of the winter, would not use one aingle unit 
more current if the light was supplied to them for nothing tban they did 
at present. Now, those very short-hour consumera were the people who 
caused so much machinery to be standing idle 90 per cent. of the year, and 
who really ran up the interest and charges on the whole undertaking, 
because the Corporation must supply them. The output of electricity for 
the year ending December 31, 1902, would give a sufficient refutation to 
the statement tbat consumers were not taking electric current from the 
Corporation. ТЬе output had increased by over 40 percent. Iu other 
words, the total output last year was 1,557,000 units, as against 1,100,000 
units for the previous year. Не did not think that those figures indicated 
that tbe demand for electric current was decreasing. He considered 
tbat the maximum demand system was inherently bad—but it was the 
only possible system tbat was known to charge consumers a fair price 
for the current consumed. It was a bad system, because it made a man 
consider why the system had been inaugurated at all It was a good 
system, because it enabled any company or corporation who sold electricity 
to actually gauge the respective merits of their consumers. Не asserted 
that there was not & single consumer who got his current at 6d. per hour 
who was not an absolute loss to the undertaking, and if be paid what he 
ought to pay the price would be 8d. or 9d., and in some cases would run up 
to 11d. per unit. The consumer who paid them an average price of 24d. 
to 544. per unit was profitable to the undertaking, and that claes numbered 
over 40 per cent. Such а consumer used his power on an average four 
hours per day throughout the year, and the whole cf the interest charged 
was covered in the first hour's demand, which was paid for at 6d. His subse- 
quent demands were sheer profit to thedepartment,because during theaverage 
of the year the unit of electricity did not nearly cost them 24. to produce 
after they had covered the standing charges. They even had consumers 
who paid them 1:44. for power purposes and were а source of profit. He 
asked the Corporation to confirm the decision of the committee, that the 
“ demand indicator" aystem, bad as it was, was the only possible system 
that they knew of whereby electric current could be sold to consumers, 
giving to cach consumer a perfectly fair and non-preferential treatment, 
A great difficulty was that some of the members of the committee did 
not give sufficient consideration to the question or refused to understand 
it properly. TUM 

Тһе LORD MAYOR : Some of my friends have electric light in their 
houses, and they say it is cheaper than gas. 

Councillor CURLEY : They must sit up late, 


* | The amendment was then put and carried. 
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acre SERERE 


A NOTE ON THE LIFE OF CREOSOTED TELEGRAPH 
POLES.* 


BY A. T KINSEY. 


Timber is used for p.les in preference to iron or steel, chiefly on 
account of its lower cost, which may be one-third of that of iron. 
Some means of рекон of the timber so as to render it capable 
of resieting the attacks of dry and wet rot are, however, necessary ; 
various treatments have been tried and abandoned, ereosoting being 
the vend method of апу practical value and the only one much in 
use to-day. 

One of the best timbers for poles is Norway red fir, but any timber 
that is used must be thoroughly seasoned and dried before treatment. 
The quantity of the preservative injected is 8lb. per cubic foot. It 
does not penetrate to the heart of the pole, but when the timber is 
very dense an inch or two inwards only. There is an unprotected 
portion—viz., the heart and the interior margin of the zone through 
which the creosote penetrates. It is in this unprotected zone that 
dry rot usually sets in, taking the creosoted zone and leaving the 
heart more or lees intact, with the outside skin of the pole unbroken 
or marked. But dry rot is comparatively rare. It is found that in 
the course of time the creosote sinks from the top to the butt of the 
pole, forming a thick crust on the surface of the latter, where it is 
most needed as a protection against wet rot, which attacks from 
without and proceeds inwards. 

In 1880, in England the life of treated poles was found to be 
30 years. Polestaken down in that year which had been planted in 
1849 and 1850 were found to be in all respecte as sound as when 
erected. Since that date creosote has deteriorated in quality owin 
to the increased value of some of its constituents, and the author h 
thougbt it time to investigate the matter again. He had traced the 
erection of ereosoted poles in Ireland as early as 1858, and again in 
1860-1, but the eme branding of the date of creoeoting upon 
the poles with & hot iron was not begun by the department until 
1873, and it is, therefore, impo:sible to identify with certainty 
poles creoroted before that date. But as a result of examination by 
percussion of the poles thus branded, at the butt and 24ft. up, he is 
able to state that they are still apparently quite as sound as when 
first erected ; and there is an unbroken series of poles branded from 
1873 to the present year. 

Poles dated in 1877 were being taken down in quantity and 
stacked, and would pay for re-erection, after a quarter of a century’s 
standing being apparently ав good as new. Не did not wish to be 
understood as stating that poles erected prior to the date named were 
not е паву good. Judged by appearance there were plenty of poles 
much older. 


LEGAL INTELLIGENCE. 


санаа анэ 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
! Borough Council 


ARBITRATION. . 

Mr. Fletcher Moulton continued his address to the Tribunal on behalf 
of the Marylebone Borough Council. : 

Mr. MOULTON: I intimated that I would now deal with the financial 
aspect of this inquiry. The more I go into this case the more I feel the 
onerous position of electric lighting companies, and above all of this company, 
with regard to the question of capital. [ have already said that an electric 
lighting company has to have effective plant for the maximum demand at 
any moment. This means plant protected by adequate spares. The 
effective plant is the installed plant less the spares — the spares are only 
protective plant. Supply companies create a kind of universal average, 
which they call а “ load-factor," and they work from total supply to requisite 
plant by means of this load-factor. It is a curious creation, only to be found in 
connection with the supply of electricity, because of the peculiar nature of 
the obligations. The consequence is, «x concessis, the condition of an 
electric lighting company throughout ths whole year, exceptiog one 
moment, is that it has idle plant, not spare, but idle effective plant. Now 
the way they measure it is this. They take the actual work that is done. 
They take the maximum, which is the effective piant they have got to 
supply, and they say, What is the ratio to the total work—the percentage 
of what we could have done if people wanted us to do it, but wanted us to 
do it uniformly. That factor they call the load-factor. The load-factor for 
lighting in this case is agreed at 12 per cent. Now, 8,760 are the number of 
hours in the year. 12 per cent. of 8,760 is 1,051, therefore a 12 per cent. 
load-factor is equivalent to the plant being fully loaded for 1.051 hours. A 
kilowatt, or 1,000 watts, will turn out 1,000 units in the year. The conse- 
quence is there must be a kilowatt of plant provided for every 120 units, 
because for 880 hours out of the 1,000 your plant is idle. The plant is 
working at its full load for only 120 hours out of 1,000. Even excentricities 
аге subject to average, and that is what the electrical engineer depends upon. 
He knows pretty well that unless there is & change in the nature of the supply 
his load-factor will be pretty uniform. Of course the kilowatt of plant 


* Abstract of a Paper read before the Dublin Local Section of the 
Institution of Electrical Engineers, December 12th. 


installed for 1,000 units could have supplied 8,760 if people would only burn 
their lights day and night, but, as a matter of fact, it supplies only 1,000. 
The consequence is, that when we are dealiog with supply we have to 
realise that there is required а capital charge sufficient to instal 1 kilo- 
watt of effective plant for every 1,000 unite, so that for so much revenue, 
when you have settled the price at which you will sell the unit, you have 
in the sum received for 1,000 units at that fixed price а capital charge 
equal to the installation of your effective kilowatt. Side by side with 
that you have to bave the protective plant for an effective kilowatt, which 
Mr. Hammond puts at 25 per cent. Mr. Wright also speaks of 25 per 
cent. But whether it is 25 or 20 matters little; there has to be 
protective plant in addition to the effective plant. I аш dealing with 
lighting only. If power has & different load-factor then the amount of 
capital for 1,000 units of power sold will be different. Now, how much 
does it cost to instal an effective kilowatt. The we have taken 
of £100 per 1,000 unite—£100 per kilowatt effectively installed plus 
its protective percentage—is within the mark and may be safely taken. 
I may say that I rely very much upon Mr. Wright's evidence in this 
case, Mr. Manville also practically supports this figure of £100 pe 
kilowatt, which he gives as the lowest figure that ought to be taken. Mr. 
Parshall, again, accepted this figure, and, in fact, worked it out to a higher 
rate, as he emphasised rather the tramway than the lighting rate of cost. 
Now, from the witnesses on the other side we get the idea that this cost 
is £70 per kilowatt. It was a spectral £70. We could not find who 
claimed that figure, the nearest approach to an adoption bemg Sir William 
Preece, who said he picked it up. Mr. Conacher had adopted it, with a 
protest that it was not his. Now, just think. Here is а figure which can 
be got at with substantial accuracy from the knowledge we possess of the 
expense of mains, dynamos and that sort of thing, and instead of doing 
it in that way they take an imaginary retrospect from 1931. But even 
that estimate has never beea produced, and who is responsible for it I do not 
know. I have made this examination of these figures because it isa figure of 
capital importance. It bears not only directly on the profits of the com- 
pany, but directly on the commercial value of the undertaking. When I 
come to power I at once admit that I must not rely upon the £100; 
the £100 I only apply to lighting. For power user I take a higher 
load-factor, the one we have taken throughout of 20 per cent. 
You must, of course, take the capital expenditure per 1,000 units 
sold for power, on that hypothesis, as 43ths of £100; that is, £60. 
That will be £100 as the capital charge for the 1,000 units sold for 
lighting, and £60 for the 1,000 unite sold for power. But when 
you consider what the corresponding revenue deduction on that capital 
outlay is, you will find it puts the most formidable obstacle in the way of 
the company ever making any profit from the supply of power. There is 
no will-o'-the-wisp more dangerous in considering the prospects of electric 
lighting companies than in imagining that power is a bye-product. You 
have got to provide for maximum demand, and the maximum demand of 
any substantial user of power may overlap the maximum demand for light. 
The congequence is you have to supply plant for power as well as for light, 
and the one will cost you £60 and the other £100 per 1,000 units sold. 
That completes my capital charges, and I now want to examine what 
is the actual cost at which power can be turned out. I will adopt 
the company’s own figures. The first thing is the allowance on 
revenue for the capital charge of £60 per 1,000 unite sold. The 
next item is the actual cost of production, including the proportion of the 
general expenses of the company. Why do I treat power separate from 
light? Because the supply of power is optional to a company—that is, а 
company may practically give no supply of power simply by not charging 
specially low prices for it. Therefore, my contention is that the supply of 
power is dependent on special prices, and therefore is optional. Mr. 
Conacher takes the price for power at 3d. per unit down to 1907, at 254. 
down to 1913, and at 2d. down to 1931. Mr. Swinburne takes it at 2d.. 
aod under. Mr. Ferranti suggests 14d. or 2d. Col. Crompton’s we never 
really got, although in 1921 it was 14d. Mr. Wright's figure is practically 
14d. to 1d. Mr. Manville told us that at Shoreditch the charge is 2d. a 
unit, reduced to large consumers to 14d. I have, then, established beyond 
contradiction that the company must charge special prices, and those 
prices must be 2d. and under. Now to estimate the cost of producing 
power, take the cost of running au engine to be absolutely independent of 
the hours run, but we say the coal is proportional to the energy produced, 
because you must burn your coal to get your energy. Neither of those 
propositions are rigorously true, because it does take more both in repair 
and їп oil, and even in wages, to run an engine long hours than short 
hours, so that we have done something which is in favour of the cost of 
power in this first proposition. But though for generating it requires just 
as much coal per unit generated, yet there are certain wastes in the way of 
banking your fires down which probably make the average cost per unit 
generated for long hours very slightly lower than the average cost of short 
hours. Mr. Wright says this is a very fair way of estimating it. 
May I take a supply of 12 per cent., and another of 24 per cent. factors. 
Suppose the cost of producing the unit із 2d.— Id. coal and 1d. other 
expenses, including wages and everything, for the one with a 12 per cent. 
load-factor, what would it be for the one with a 24 per cent. load factor ? 
The other expenses will be the same, but there are twice as many units to 
spread it over, therefore, the other expenses will be 4d. per unit, but the 
coal would the saine, 14., therefore the one with the double load-factor 
will cost 14d. and the others 2d. per unit. Now, taking the company’s 
figure for interest, 44 per cent. (we ray it should be 6 per cent.) and allow- 
ing their low figures for coal, if it is necessary, in order to get any demand 
for power, to sell it at 2d. and under, it would cost them more than that . 
to produce, and would so be a dead loss. The only prices at which it would 
be possible for them even to recoup themselves would give them no chance 
of selling current for power. You cannot make power profitable ,by 
imagining that it will increase your load.factor—you cannot make it 
profitable by mixing its accounts up with lighting. If the [production 
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of power does not bring back as much as it costs, it isa loss. Now as 
to demand for power. I quite agree that if there was a large demand 
for power which did overlap that would have to be considered separately. 

The UMPIRE: Overlap is not everything. For instance, take heating. 
No doubt heating and lighting would overlap to some extent, but it 
might be that the heating during the hours when there was no lighting 
would be so much in excess of the overlap that it would be an advantage 
to them to supply current. 

Mr. MOULTON : Suppose the load-factor of heating was 50 per cent., 
then you could calculate what the cost of heating was to you. There 
would be the same coal per unit. There would only be two-fifths of the 
other expenses. Your capital charges would only be $áths of 100. That 
would be £40 ; but when you have calculated that, you can tell exactly 
what heating costs you. І mean that in any case £40 must be put down 
for that heating. Therefore, for 1,000 units of heating there is the interest 
on £40, there is the coal for 1,000 units, and the proportion of expenses 


in wages. 

Tne UMPIRE: Suppose that, getting a certain number of customers for 
heating, that number so raised the peak that you required a further 
100kw. of plant, but that, although you only added 100kw., instead of 
merely getting a consumption increased by 100,000 your consumption was 
ncreased by 200,000 units, you get an improved load-factor upon the whole, 
and I do not see why it is any more inaccurate to take that as an improved 
load-factor of the whole than to deal separately with the number of units 
which went to heating and the number which went to lighting, and give 
two load-factors. 

Mr. MOULTON : Not if you are dealing with actual fi , but when 
you are calculating for the future and cannot look at what your actual 
combined load-factor is, That heating of 200,000 units has cost you the 
coal corresponding to 200,000 units. Wages are a proportion. 

The UMPIRE : Suppose, instead of its being heating it happened to be 
the opening of a large number of premises with basements which were 
lighted throughout the whole of the business hours, you might have 
exactly the same result. Are you to split up that portion of your lighting 
and treat that separately ? 

Mr. MOULTON: No, all I am saying is these are uses which you get by 
giving & special price. I fully realise you can alter your general load- 
factor for the whole thing by getting customers like the power customers, 
but I want to find whether I shall be giving them something at a lower 
price than it cost me. Would it pay me to take people on at 2d. for power 
in Marylebone? І say it would not. I want to consider what the demand 
for power would be. The very first thing introduced was lifts. Now, any 
person who introduces a lift customer to an electric lighting concern ought 
to be considered a deadly enemy. Mr. Parshall has told us that although 
the Central London Railway have 50 lifts working 18 hours a day, and 
working them, of course, continuously, they only get а load-factor of 10 per 
cent. [Mr. Moulton then referred briefly to the question of heating by elec- 
tricity, which he argued was a practically negligible quantity, owing to 
cost. Following to the subject of factories, counsel urged there was no 
likelihood of any demand under this head.] As to the supply of current 
for charging automobiles, I can see no reason to think they would 
get current for this purpose very cheap in Marylebone. If I am 
right in the allowance that you ought to make for capital charges, these 
alone, plus the coal, leaving out wages and everything of that kind, 
would come to practically Bd. and these automobile people would not 
charge their vehicles with electricity at 2d. per unit. So the private uee of 
automobiles, which Col. Crompton, the only witness in favour of it, says is 
the condition of their being largely used, is one for which there is not the 
elightest justification, and that practically ends what I have to say about 
power. . 

I propose now to return to the question of capital charges in connection 
with lighting. £100 for lighting and £60 for power per 1,000 units is a 
figure I am going to assume in my argument as what the capital charge 
must be. Now, what allowance out of revenue must you make in respect 
of those capital charges? My learned friends have proposed to take for the 
benefit of the present sbareholders the whole profits of the future of the 
concern. But the fact that an electric lighting undertaking has to have 
continuous and substantial fresh capital added to it right up to the end of 
the terminable concession, makes that proceeding very cballengeable. 
No one has suggested that an electric lighting undertaking like this can 
borrow its future capital. The utmost that has been suggested is that one- 
third of the capital to be added each year will be able to be borrowed on 
debentures at 5} per cent. I cannot help thinking 54 per cent. through- 
out the concession somewhat favourable for the company. But take it at 
33 per cent. for one-third ; what are you to do with the other two-thirds ? 
If you are going to meet the other two-thirds by the issue of shares, then 
the profits from and after that time do not go to the present shareholders, 
but to the future shareholders. I never heard in any claim for the valua- 
tion of a concern a claim for the profits on capital which you do not invest. 
If you can borrow, then I quite understand that there may be a claim based 
upon if not co-extensive with the difference between the trade profits and 
the cost of the hiring of the money. What profit would come, then, to the 
existing owners of the concern in respect of their being the possessors ! 
They could take the privilege of risking their money, that is all. The 
ehares now exist on terms that the people who take them will have the 
choice of taking all the future capital or profit iu their concern by the 
premium on the future capital. So that if you are goiug strictly to treat 
this question of future capital as it ought to be treated, it drives you back 
to the popular appreciation of the privilege of being a shareholder ; whether 
1t is ex pressed in the right to take shares at par, or whether it is expressed 
in the fact that the premium will go to the benefit of the people who are 

shareholders, it drives you back to the present price of shares. If you do 
not go to the question of what was at the time this act was passed sub- 
stantially the esteem of the shares by the public, you аге obliged to abandon 
this, which is the strict way of estimating the value of the concern, which 


has to get so much capital in the form of shares in the future, and you 
have to get something which will be substantially equivalent in order to 
ascertain how much of the future profite ought to be attributed to the 
present shareholders in view of the fact that nearly two-thirds of it will 
be then not borrowed money, but be money which itself will claim в share 
of the future profits. I say that, unlees you go to the value of the shares 
as measuring the value of this undertaking, you must try to getan equivalent 
one, and the first approach to an equivalent one which I can think of is the 
one we have put forward. It is this: What could you hire that two-thirds of 
capital for on terms that it did not benefit by the profite of the undertaking ? 
If I can get that which means the market equivalent of getting two-thirds 
to content itself without sharing profite, then I may get the share of the 
profits which may fairly be claimed as belonging to the present shareholders. 
First of all, this is а terminable concession, and a concession terminable on 
what I might call severe terms, purchasing without allowing for good will 
at all, simply at the then value of the plant, &c., which is in existence in 
1931, that plant being buildings—some with short leases—machinery 
which has n down 40 years, regularly increased, and neither in 
character nor condition in anything like prime value, and on the money 80 
obtained comes this firat debenture charge, which is to be increased by 
£600,000 during the remainder of the concession. The consequence 18 
they (the new investors) are in the position only of second mortagees. 
There is, therefore, & very considerable risk to be considered by those who 
are to furnish this hypothetical loan. You have got to have, therefore, not 
only а rate of interest that will tempt people to put their money ір, but 
you must put aside that which will counteract the heavy terminal drop. 
Then there is another risk. Should anything happen to the profitability 
of the concern, should their profits diminish either by the competition of 
gas or by the introduction of electric lights which require considerably less 
current for the same amount of light, causing а diminution of demand for 
electricity, anything, in fact, that seriously interferes with the profitability 
of the concern puts them in peril because there is not de facto shareholder 
capital behind them. The de facto shareholder capital behind them is 
represented by something not worth £200,000 at the present moment. In 
our tables we have taken 14 per cent. for terminal drop. In 50 years 13 per 
cent. set aside practically means you have allowed one-third for terminal 
drop. In doing thie I submit we have taken figures that bear no discount- 
ing. Now, passing from that, what rate per cent. would a person want who 
is going to put his money in under circumstances of this kind E Iam 
certain 5 per cent. is the lowest you could get the money at. Now, if you 
accept this 5 per cent. rate, then, in considering the value of the concern 
to the company, you must consider the profits debiting them wi th this cost 
of getting the money. Of course, the 14 per cent. must be put by on the 
whole of the invested capital in the future to protect the £600,000 deben- 
ture capital. So we take 34 per cent. on а third of the future capital, 
5 per cent. on two-thirds, which comes to an average of 4j per cent. all 
round. 44 per cent. interest on capital and 14 per cent. protection on 
capital for terminal drop represents 6 per cent. capital charge. In other 
words, for every 1,000 units sold you have a capital charge of £6 per year 
for lighting, and a capital charge of £3. 6s. for power, equal to 6 per cent. 
on the £100 and on the £60. Now, at Dec. 31, 1901, what was the effec- 
tive capital employed in the undertaking in Marylebone? First, we must 
regard the plant iu Marylebone as the embodiment of the sum of money 
which represents its value, Historically, it may have occasioned the expen- 
diture of a great deal more, but I am considering what is the capital of 
the concern at the date mentioned. £200,000 is the value of the plant 
employed in Marylebone. I am taking £200,000 only as an illustrative 
figure. But there is a much more difficult question—the plant outside 
Marylebone which is at this present moment the supplying plant for Mary- 
lebone. How are we to consider that? It does not represent articlee that 
are to be taken, but outside assistance to this undertaking. You have to 
get in some way or other a money equivalent for that assistance —a revenue 
charge which may in fairness be considered to pay for it. You have 
to value a business which depends on outside assistance not only now, but, 
on the scheme of adding capital that we have adopted, will do so for all 
future time. Extra capital has only been added necessary for increase 
and supply ; for the company have never faced adding the capitel to 
produce independence of Willesden. Of course, that outside assistance 
is in the shape of what, if there were no electricians present, 1 would 
call manufactured electricity—the manufactured article. I will allow 
for the cost of manufacture presently so far as it depends on work- 
ing cost ; but you cannot produce it without plant, and we must 
consider what allowance ought to be made iu respect of this. 
I take it as а figure that £200, of plant at Willesdent is require 1 at 
this moment to give that outside assistance. What is the fair price for me 
to pay for that? Well, we have debited the undertaking, in respect of Willes- 
den, with exactly the same as though we had taken it as capital raised like 
our future capital—that is, on the hypothesis that nothing but the bare, 
dead coat of the capital is to be debited to the concern, and the whole 
balance of trade profits is to inure to the benefit of the subscribers to the 
company. We have assumed that Willesden supplies Marylebone, and con- 
tinues to supply it through the whole period at dead net cost. We first 
estimate the Willesden capital and take it as being added to the Maryle- 
bone concern ; wherever it is put we will not trouble—we look upon it as 
exactly in the same position aa the capital in the future, capital that is 
hired but never becomes part of the concern, and is not taken over. We 
have to hire it by getting the money for it exactly in the same way as we 
did for our future capital. Now, it follows that I must take 6 per cent. 
upon the whole of that amount. I must then counteract the terminal drop 
on my £200,000 of Marylebone capital just as much as I must repaic the 
machines, I must as much counteract terminal drop on my Marylebone 
capital as on my borrowed capital before I can consider profits. | 
The UMPIRE: Before you go further, as I gather, the first calculation 
in the claimants’ Table 14, which deals with the plant required to assist 
the plant employed in Marylebone is that, if you added to the plant 
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already in Marylebone (represented by the sum of £118,773), you would 
have а complete equipment for generatiog the current required in Maryle- 
bone at the end of 1901. 

Mr. MOULTON : If that is the meaning of their figure, I should say it 
is incorrect and useless. 

The UMPIRE: Suppose the £118,773 represented accurately the outlay 
by which Marylebone could have obtained within itself а generating system 
equal to its demands on Dec. 31, 1901, taking into account what it had 
already there, then you would have had no criticism to offer! 

Mr. MOULTON : If that had been the question to be ascertained I 
should be disposed to answer, Yes and no. But that is not the figure you 
have to ascertain with regard to additional capital. 

Mr. RYDE: Is this your argument? You say Marylebone was not self- 
contained, but should have been. Mr. Cripps says so be it, and to make 
it self-contained requires £100,000, or whatever the figure is. Then you 
say that is not enough, because if you put that £100,000 worth of plant in 
Marylebone and work it as you were bound to do, still you would not have 
kept down the working cost at so low a figure as the actual working coat. 

Mr. MOULTON: Yes. The working cost and the capital which produce 
it are absolntely and inexorably linked together. Nothing is more common 
in the case of steam engines. You can work steam engines or dynamos to 
far more than their rated capacity, and you could say I could work with 
half the plant, but then your working costs go up. I say you must take 
the plant requisite for wise and judicious working in calculating the amount 
of additional capital which has to be paid for, and paid for at the rates I 
have dealt with. That is the system on which we have made out our figures 
on this point. 

The UMPIRE: This is a very important part of the case, and, the matter 
not having been reasoned out in the opening, we have not had the argument 
of the other side before us. The argument of the claimants is, We were 
entitled to work the whole as we per and in the manner we thought 
moet economical and most profitable, and if the Borough Council had no. 
intervened with this scheme of purchase we should have gone on doing that 
to the end of the concession, and the profits we should have earned must be 
estimated Le Garr into account that we should have worked in that 
manner. is is the point to which I invite attention. We could always 
meet the demand of Marylebone for a self-contained supply by saying— 
assuming £100,000 is what we would give—by saying in 1951, “ Here is 
your £100,000. Now you can complete your installation." It seems to 
me that that is tbe line involved in the way the case has been put. 

Mr. CRIPPS : It is absolutely right, except that the additional capital 
required at the end of the concession, or when you made it up, was 
calculated on the Willesden cost. 

Mr. MOULTON: I am very much obliged to you. In our tables we 
have taken the scheme of working from Willesden as they propose, although 
we say they could not have done it. They make their calculation on that, 
and they say these are our profits. Now, what is your actual capital? It 
must be your actual use of Willesden ; there is nothing hypothetical about 
this. The table we have put in is based on the assumption that the com- 
pany is not the subject of competition or competition prices, or compelled 
to have a self-contained system in Marylebone. There are certain criticisms 
we should make. They are quite wrong, for instance, in includiug only 
three-quarters of the cost of trunk mains. 

Mr. CRIPPS: You have taken the figure three-quarters throughout 
your tables. 

Mr. MOULTON : Well, so much for the сові of external capital. Now, 
internal capital. Their method of estimating and ours is exceedingly wide. 

Mr. CRIPPS : The actual difference bet wean us was much diminished by 
Mr. Wright’s table put in on this point. | 

Mr. MOULTON: Our table ia an actual valuation of the present value, 
and gives a grand total of £194,583, It is divided into plant suitable for 
outside purposes of supply and for inside purposes of supply, and indicates 
the extent to which the existing systems in Marylebone have been made 
dependent upon Willesden. With regard to the principle involved in the 
valuation of the buildings, this is a question of the valuation of the thing 
as it is there now, and it is not historic. 

Mr. CRIPPS: It is a valuation in situ as applied to an electric lighting 
concern. 

Mr. MOULTON: Yes. Supposing they had made several blunders, and 
built a thing and found it was not convenient, and had to alter it, that 
would historically go to increase the cost. What you have to consider is 
the building that is there. I have now done with this question for the 
present. I am now come to a most important and most difficult part of 
this inquiry—the future field for lighting in Marylebone. This is, both 
for the claimants and for the Borough Council, a point of great difficulty. 
It means a long look into the future, and is not one of those cases in 
which one is only repeating a process performed many times, and in which 
the accuracy, or the contrary, of methods of prophecy have been tested by 
results. Practically, all the electric lighting undertakings in England are 
quite early in their development, having only just completed tbe first 
quarter of their existence, so that we have no past experience as to what 
the growth of electric lighting will be in the future. That gives great 
latitude for difference of view, and it is not very surprising that on & point 
like this, which might be quite legitimately controversial, there should be а 
broad difference between those who look forward enthusiastically to the 
future and those who look forward critically. Мг. Conacher's tables are 
based, openly, confessedly, on what he calls past experience, and he draws 
conclusions as to the future of the undertaking from the history of its past 
years. Now, I join issue with him at once on that. I say that you can 
only draw conclusions as to the future growth of & concern from the paat 
if the past and the future are both examples of what I might call normal 
growth. Initial growth is no clue to normal growth. When you bring in 
a new article the demand for it at first is checked by its newness. But 
after it has become known the demand for it is measured by the unsatisfied 
want for that known article, and there comes а period when the demand 


entirely depends on how great the demand or want, long unsatisfied, because 
the article was not there, is When you have filled that which might be 
called a kind of vacuum then there comes the question of what the normal 
demand will be to keep up the supply toan already saturated field. There is 
non connection between the demand occasioned by want of satura- 
tion and the demand for the purpose of keeping up saturation, and that 


is eminently the case in electric lighting. So far as Marylebone was 
concerned the good shops took boldly of the electricity supply offered. 


They increased their initial installations, aod there has been a period 
with this company in which they have been having a rapidly increasing 
demand due to the fact that there was a completely unsaturated 
field, but before you can tel what the growth will be you have got 
to make up your mind subetantialy how much of that is due to what 
you may call normal growth of a satisfied want—normal increase of 
a satisfied want due to thelgrowth and changes of the community —and 
what is due to the fact that it was working on an unsaturated field sup- 
plying a want which had existed long before, but which, of course, could 
not be satisfied because there was nothing to satisfy it. You have got to 
separate the growth of this company due to the fact of this want existing, 
and having to be saturated, from anything you can call normal growth ; 
perhaps there is the unsaturated condition to be supplied, yeb you 
have got to find out from examination of the statistics, or from else- 
where what will be the nominal growth when the thing is saturated. 
That saturation will come in à very short number of years is certain. The 
claimants and my clients have followed two different lines in trying to 
solve this problem. The claimants have used a process which has been 
cursed by either an enthusiastic friend or an ingenious enemy by the name 
of “ extrapolation,” but unless you are quite sure there is a uniformity in 
circumstances, you may get the gravest errors from this process of extra- 
polation. The errors that must creep in if you prophesy from auch a pro- 
cess, which beyond controveray nobody can doubt, is very largely due to 
the process of saturation. How long the process of saturation will go on 
before it stops I do not know, but nobody can think that it can go on for 
many years. Before many years you would get to a state of equilibrium, 
if I might use such a phrase, equilibrium not excluding normal growth but 
excluding the idea of saturation. Now what is the method we have taken! 
We have said. Let us find what substantially is saturation.” Of course, 
that is a very difficult thing to arrive at, but it has this enormous advan- 
tage, it changes from “extrapolation ” to “interpolation.” One thing it is 
absolutely necessary to do is to get some idea of what the terminal value 
will be. That is what we have tried to do, and I think I can make a very 
good case for the substantial accuracy of our method of doing it. The way 
we do it ia this: We bavea knowledge of what saturation was in this com- 
munity so far as illumination is concerned in 1889, when this supply 
began. You are not, of course, going to take that as the saturation valuein 
1951, but it is enormously valuable as showing what satisfied a community 
in the way of illumination only some 15 or 14 years ago. Beyond question 
the illuminating agent commonly used in 1889 was gas. No doubt the 
very rich used candles, but they also used gas largely for other purposes, 
such as cooking. The poorer people used petroleum, bat these people who 
used petroleum then are nof a class that would take electric lighting in 
the future. So I might puf those on one side by common consent, and 
say that the saturation in 1889, so far as illumination was concerned, of 
the class which will take electric lighting was represented by the gas. 
That was about 8,000 cubic ft. per head, or roughly 16,000 candles ; 16,000 
candles represents 64,000 watte—that is, 64 units. That would make 
about 8,500,000 units for the 150,000 population. Would that amount of 
light satisfy them now ? I do not pretend it would. I think the appe- 
tive for light has increased. But I have got something to set against 
that which is far more than the increase of appetite for light. Gas 
has become six or seven times more formidable as а competitor. The 
company are only going to get a portion of the illumination of Marylebone. 
They are only going to replace a portion of this gas that used to be burnt, 
and I think Í shall be able to show you that gas has become so formidable 
a competitor that it is not at all unlikely that when the two come to 
clutches electric light will have to a certain extent to go back, and you 
have got to allow for an extremely formidable antagonist that will not 
allow the field that was occupied by gas to be taken by electric lighting. 
Well, Sir, compare {һе two methods of calculation of the probable future 
field. Ours is certainly free from all this inextricable error of the mixture 
of growths due to normal growth and growths due to the fact that you 
are starting an unoccupied area, and I submit that the sounder method is 
the one that we put before you, and that if you follow that you will get to 
а field which they may reasonably hope to attain to, but which they cannot 
largely exceed. 

The UMPIRE: I followed very closely the evidence as to the terminal 
quantity. What I failed to see at the time, and what I should like you to 
try and help me about, is the date when that quantity would be reached. 
I see no more reason why it should not be reached in 1931 than why it 
should not be reached in 1921 ог 1920. It makes a very important difference. 

Mr. MOULTON : I will deal with that point if I may postpone its con- 
sideration for a moment. I have given saturation as to illumination. Now, 
take cost. If illumination was very much cheaper, it is quite probuble 
people would indulge in it more luxuriously. But let us take the question 
of cost. I have taken it that 8,000 cubic ft. (about 24s.) per head satisfied 
in 1889, Now, what is the suggested cost we have allowed! 96 units per 
head, or about 100. Supposing you take that at Ad., we have then 
allowed the community to spend 36s. instead of 24>., which is certainly a 
very serious increase. But the company suggest 73s. per head, or three 
times what they spent in 1889—tbat the people who are going to 
have electric light will spend three times as much, not only as they 
spent, but as the whole community spent. Not £3. 15s. per person 
who takes electric light, but per head of the whole population. Let 
us contrast this with what we find in other districts. What is it in 
Berlin, where they have had the electric light much longer than we have 
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had it in England. I believe it is 11 units per head for light and power, 
Against over 200 units estimated for in Mr. Conacher’s tables. There аге 
2,000,000 people in Berlin. Brighton, by far the highest in the number of 
unite, is 27:2, and no town gives more per head than 8s. 

Tbe UMPIRE : Have you worked out the 1901 consumption of Mery- 
lebone? I make it 41:5 unite, equal to 15e. per head of the population. 

Mr. MOULTON : This startling distinction between Marylebone and all 
these other places works partly for me and partly against me. It shows 
the company is working on a saturated field. Nothing is clearer than that 
consumption follows price. In 1896 there is a large reduction to traders 
from 71d. to 6d., with a further reduction to 5d. on a consumption of 
five units per quarter. The coneequence was, not any large increase in the 
number of consumers, but a very large increase of the number of unita 
sold. In 1898, when there was & lowering of prices to private con- 
sumera, from 71d. to 6d., there was a great jump up of the number of 
users, showing that a large number of private consumers were tempted by 
the lowering of the price, whereas in the other case the chief temptation 
was to larger consumption by trading people, who indulged in a larger 
amount of light by reason of its being cheap. But you must not suppose, 
as Mr. Conacher does, that your average price per unit will drop only about 
0:033., which is the drop from the lowered price in 1898. How can you 
calculate from the number tbat were added each of these years, with 
reductions of price such as I have referred to, what is going to be in the 
future? The conclusion is, that they will go on increasing and increasing 
and increasing, just by the process of extrapolation which I bave been taik- 
ing about. I cannot see bow you could trust to those increases going on. 
The evidence that we callhd with regard to the competition of incandescent 
gas was very little challenged. "Then, again, the Nernst lamp is a lamp 
which will very probably be a serious difficulty to them in the future. It 
will not alter much the competition of incandescent gas, because the Nernst 
lamp is a lamp which always is a powerful lamp. In the lighting of 
private houses I do not think it will take any part, and ia the contest with 
incandescent it does not touch it in price. Mr. S winburne said there is 
double the amount of illumination to be obtained by the same amount of 
electricity from the Nernet lamp, and, therefore, 16 will probably lessen the 
profitableness of a good deal of the illumination that the company bave 
at present. So much for the future field for electric lighting as put 
forward by the compeny. I want to deal with tbe point which was 
raieed by the Umpire as to how we distributed the growth of this 
field. We have taken 52 as the sale in millions of units in 1902, 
and we have taken our terminal field at 125. We have diatributed 
the growth, putting it more rapid in the earlier part than in the later. 
We have to divide it fairly over the 29 years, and that is the way we sug- 
gest it should be done. As to the price at which energy is to be sold, 
there is very little difference here between the company's case and ours, 
excepting initially, because we take it that the company have more or 
less the right to fix the price. The whole question is the initial figure for 
our price. They have charged in their tables the average price they have 
obtained in Marylebone. We say they have been obtaining too high a 
price. We have taken our profit as uniform all over the system. This 
question of Marylebone or average prices is а very serious one, because, 
when you come to compare Marylebone and mid-London, you find that the 
tradere in mid-London are,on the average, at & far lower price than in 
Marylebone, aud I caunot help thinking that what we have done is the 
fairest method of meeting it. The next point is working expenses, and here 
once more І join issue absolutely with Mr. Conacher. He comes to a fall 
to 40 per cent., but I cannot imagine how they get that terminal figure. 
I submit that our method of calculation can be tested and will be found 
to bear examination. The best we could do was to get it down to 60 per 
cent., instead of 40. First Mr. Conacher claims that working costs have been 
abnormally high, and he claims to reduce coal to the average of the last 
10 years—that is, from 1:57d. per unit to 128d.— and then he makes 
other alleged economies. I submit that the first of these is not legitimate, 
for the reason that you cannot say that the price of coal in the future 
will remain the average of the past, but we allow а reduction ef 5 per 
cent. simply because that representa the actual price to-day. Their other 
economies are in connection with detartarisers and condensers. On the:e 
appliances they estimate to save 10 per cent. in coal from the condensers 
but we only get 2 per cent. So we take off 5 per cent. in the price of coal, 
74 per cent. for the conversion of one district to continuous current, and 
10 per cent. for economies in the use of coal. Adding these together makes 
24 per cent. Our deductions make a total cost per unit sold of about 2˙8d., 
or, if we slightly diminish generating expenses to the extent they suggest, 
2 We have taken that as being attained a little after 1903. Now, 
they do not show where they get their 40 per cent. from. "The lowest, 
with the exception of one year, that we get is 60 per cent., and they are 
going to drop their selling prices slightly. The terminal price we put at 
2:514. This is the estimate of Mr. Arthur Wright, and I do not know 
where we are to look for evidence to meet thisestimate. All I have is the 
40 per cent., which is utterly unsupported. It produces 1°8d., but they 
have not tried to justify 1:8d. Why not say 35 per cent. ог 20 per cent! 
Mr. Manville pute the terminal price a little lower than Mr. Wright. 

Mr. BALFOUR BROWNE: We asked at the end of our case if we were 
to put in a witness to justify it. The suggestion was objected to. 

Mr. MOULTON : There would have to be a good deal of cross-examina- 
tion before we should admit a thing like that. I repeat that 2514, is as 
nearly as you can get a fair estimate. The profit per unit gets to 2194. 
I have now dealt with the price they will get per unit, the cost per unit, and 
the profit per unit, and that gives me the total gross profit —that is, before 
you subtract the charges on the additional capital. I then have the total 
additional capital. As to this, I have established the capital outside in 
1902, and I add to that for the increased plant at the rate of £100 per 
1,000 units sold, Then I get the interest and depreciation on 

total added capital by taking 6 per cent. on the amount. Then I 
add deprecia tion on existing capital at 14 per cent. That will give 


me the total charges in respect of capital which have to be set against, 
profits; the subtraction gives me the net profits. And here lurke 
one thing which seems to me to have been touched upon by a remark 
of yours, Sir, when you a*ked me whether the price to be given was 
to be the value of these profits or what а person woald give for the 
permission to earn these profits. The value of the profits io the sense that 
I there use it means the arithmetical value of the profits, if I may 
put such a phrase.  Toat brings in a thing which goes to the root of 
the estimate of business profits. usiness profits are contingent on 
their being earned. Investment profits are not contingent on any act 
of the individual. He has not toearn them, he has to receive them. 
The fact that you are selling a business does not change business 
profits into investment profits. There is still the obligation to earn on 
the part of the purchaser, but the vendor gets rid of that obligation to earn. 
And here the ques'ion of competition is important. According to Mr. 
Wright, the total net profits would be £460,000 against £1,266,000 in the 
company's calculations—that is, in Mr. Wright's opinion the presence of 
actual competition would cut down the total profits to something like one- 
third. It would not cut down the value to one-third, because, of courte, 
the early years would be years in which the company would have an 
advantage—the advantage of a start. It would be only in the later years 
that the competition would very seriously affect it. Or, suppose we are 
entitled to mid-London prices, that alone would reduce the total to 
£705,000, against their £1,266,000. I only put this as indicative of the very 
substantial trade risks this undertaking is liable to. The value you will give 
this undertaking will bedetermined by your considering what the possibility, 
what the likelihood, of earning those profits is. We, say these are nothing 
like investment profits. They must be business profits at the beat. The 
claimant company has calculated its profits assuming everything for the best. 
They have taken 34 per cent., a firat-class investment rate, for their income 
all through the period of this terminable concession, because, they say, 
that rate is absolutely secure. Is it secure, under the liability to com- 
petition, &c., to which I have referred? What I want to impress upon 
this tribunal is that business profits have always got business risks. I 
submit, Sir, there is no justification for treating profits of а business like 
this—terminable, subject to possible competition, having large capital 
obligations — in the way suggested in the claimant company's tables. It is 
quite true, I believe, that this is one of the first cases in which the whole 
of an undertaking is to be sold. But bits of these undertakings are being 
sold every day in Ше market in the shape of shares. Those sales 
show the esteem that the public bas for this undertaking. If you 
look at the last three years, the only three years which can be 
dealt with in this way, because founders' shares existed down till that 
time, we get the rate of return per cent. upon the total shares and 
debentures at 518 December, 1901. That shows that the public were 
willing to pay a price which would return them 3°45, 4°25, and 422 per 
cent. respectively in those three years. These were really sales of little 
bits of this concern. The public bought on the earnings of the concern. 
I do not mean to say they bought merely on the earnings; they 
bought the future expectancies, but they got as a datum line for those 
future expectancie^ the published earning.. But this company had 
not been putting aside a proper sum for depreciation. They put 
aside £5,000, апа then £8,000, then 29,000, and then £13,000, and 
so on. There is no evidence that those figure: were able to keep the 
plant in such a condition that its value was unchanged. Oa the contrary, 
the value fell to something very, very small—ia fact а lot was scrapped, 
and I canrot find any evidence that that was written off in the way that 
it would be replaced by new plant of the same value. That ought to 
have been paid for out of depreciation. Now, if the public who bought 
the shares as I have indicated had known that, properly speaking, the com- 
pany's earnings were in reality lower than ths published accounts show —if, 
instead of £44,000 they really were £26,000, then the shares would have 
been lower ; not that it would have been a less esteemed investment, but 
the total value of it as a 3°86 per cent. investment would be very much 
lower. The public knew the nature of the concern, and were prepared to 
accept 3°86 per cent. in interest one year and 4:22 per cent. in another 
year. That із а very valuable indication of what the true multiplier із in 
this case of the shares of the company to give you its real value, and 
helps you in estimating the “esteemed ” value. It may be the enlightened 
esteemed value or it may bs the market esteemed value, but whatever the 
value, it will be, after all, a question of what would people give for this 
future. 

Mr. BALFOUR BROWNE: Do you remember the evidence which 
Mr. Moulton gave in regard to the Water Bills to show that repute an 
abuse values were no guide whatever? Your phrase then was that the 
repute value or abuse value of water shares was no guide whatever. 

Mr. MOULTON: I understand. Here the value of these shares is to 
pay 3°86 per cent. оп a spurious amount of income. That is an "abuse" 
value, because your earnings are swollen by no depreciation. In 
dealing with the question of depreciation, our accountants are supported 
by Mr. Hordern and Mr. Walker, both witnesses for the company, that you 
ought to put about д per cent. or 24 per cent. for depreciation. 

Mr. BALFOUR BROWNE: Mr. Walker distinctly says that was for 
depreciation and reserve, and Mr. Horden’s figures were also for deprecia- 
tion and reserve. 

Mr. MOULTON: Yes, but I do not rely on what a particalar company 
puts to reserve as being at all conclusive, but I do think, when you are con- 
eidering what are published as profits which have to be passed by the 
accountant, that accountant is entitled to say the amount of depreciation 
he would feel should be put aside before he could pass the amount available 
for dividend. I intend now, to leave the question of the total valuation, 
and to proceed to the points which remain. 


(To be continued.) 


THE ELECTRICIAN, 


JANUARY 9, 1903. 489 


Williams v. British Insulated Wire Co. (Ltd.). 

At the St. Helens County Court on Wedneaday, before Judge Shand, 
Enoch Williams sued the British Insulated Wire Co. for £250 com- 
pensation for injuries alleged to have been caused by defective machinery. 

Mr. BYRNE, for plaintitf, said that the claim was made on the ground 
that there bad been а breach of statutory duties imposed upon defendants 
by the Factory Acts in force at the time of the accident —Nov. 16, 1901. 
There was also а common law claim on the ground that defendants had not 
put their works and machinery into a position that they would be safe. 
Williams, a young mao, was employed by defendants at 18s. a week on a 
rolling machine, and had to guide wire into the machine. Не slipped, and 
his right hand was badly lacerated and injured. For this he now claimed 
compenration. He submitted the machine was not securely fenced аз 
required by law, and to put an inexperienced man to attend to such а 
ие was highly dangerous. Since the accident the machine had been 

enced. 

Defendants pleaded that plaintiff had agreed to accept eompensation 
under the Workmen’s Compensation Act. 

The JUDGE said plaintiff did not seem to understand this, and bad not 
entered into an agreement. Heawarded him £100 compensation and costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[Rs 


APPOINTMENTS VACANT AND FILLED. 


The Sanitary Commissioners of Gibraltar require the services of a 
senior electrical engineer. Salary £300 and other consideration. 
The duties, &c., of the appointment are set out in an advertisement 
on another page, and applications are to be sent in to Mr. Wallace 
Copland, secretary and engineer, Sanitary Commissioners offices, 
Gibraltar, by Jan. 20. 

Leicester Corporation require a general foreman of platelaying 
and bonding to superintend the platelaying and bonding of the 
straight and special track work for about 15 miles of tramways. 
Applications to borough engineer (Mr. E. Geo. Mawbey), Town Hall, 
Leicester, by Jan. 17. See advertisement. 


Brighton Corporation require а manager for their telephone 
exchange. Applications to town clerk (Mr. F. J. Tillstone), Town 
Hall, Brighton, by 10 a.m., Jan. 24. See advertisement, 


An electrical engineer is required by the Government of Malta as 
assistant in the electric lighting works. Engagement for three years, 
subject to extension. Salary £130, rising to £150 per annum. 
Applications to Crown Agents for Colonies, Downing sor London, 
S. W., up to Jan. 12. 


Mr. G. S. Wallace, late manager of the Tunbridge Wells muni- 
cipal telephone service, has been appointed manager of the National 
Telephone Co.'s exchange at Bradford. Mr. J. Tranter, the National 
Company's manager at Kendal, has been traneferred to the Blackpool 
and Fleetwood district ; Mr. W. Shea, Blackpool, goes to Stockport; 
and Mr. W. H. Walmsley, of Stockport, to St. Helens and Wigan. 


St. Helens Electric Lighting committee have selected their chief 
assistant engineer (Mr. E. M. Hollingswarth) for the position of 
borough electrical engineer, in succession to Mr. J, S. Highfield. 
The commencing salary ia to be £350 per annum. 


Morley Corporation have appointed Mr. John Ellis borough elec- 
trical engineer at a salary of £200 per annum. 


Burnley Electricity committee have appointed Mr. A. C. Johnson, 
of Chelsea, a junior assistant engineer. 


_ Arbroath.—The Board of Trade are urging the Council to put 
1 force the terms of their provisional electric lighting order, dated 

Australasia.—The Victorian Government have set apart £3,346 
for additions to the electric lightiv g plant at their railway stations, 
and £423 for an electrical staff system and block instruments. 

A bill bas been introduced into the Tasmanian Legislative Assembly 
to amend the Launceston Water and Light Act, the object being to 
authoriee the utilisation of the water at Arthur’s Lakes for generating 
electricity. 

Barnstaple.—Jan. 29 has been fixed for the opening of the 


electricity works, Already the premises of over 100 customers are 
connected, 


Bath.—The consulting engineer (Mr. E. Manville) has reported 
on the extensions necessary to meet the winter load of 1903, 
and the Council are recommended to expend £37,906 further in 
providing additional plant and laying maine, &c. This estimate 
may be increased by £5,320, should the Electric Lighting committee 
decide to build offices, stores, &c. 


Bexley.—4An inquiry was recently held into the application of the 
Council to borrow £15,423 for electric lighting. There was opposi- 
tion by ratepayers. 


.—On Tueaday the Council formally authorised the 
Tramways committee to consider and report upon any proposal they 
might receive from the City of Birmingham Tramways Co. and the 
Birmingham and Midland Tramways Co. with respect to the tramways 
within the city. 

The Chairman of the committee (Ald. Beale) said, in reference to the 
claims of adjoining local authorities to be represented in the management 
of the tramways, he was now prepared to waive his objection to such an 
arrangement. 

It is stated that the offer of the company is in the nature of a per- 
centage on the net receipts with a stipulated amount as a minimum. 
About £30,000 per annum is expected to be received under the 
arrangement. 


Buenos Ayres.—The Municipal Council have granted permission 
to the City of Buenos Ayres Tramway Co. to convert its lines to 
electric traction, the concession being for 99 years. The work is to 
be completed in four years. 


Cambridge.—The Council have decided to oppose the application 
of the Cambridge Electric Supply Co. for a provisional order to extend 
their area and to extend the period for the purchase of the under- 
taking by the Corporation by 10 years. | 

Oanada.—In his annual summary of the progress of electricity 
supply in Canada, Mr. Geo. Johnson states that the number of electric 
lighting companies has increased from 259 in 1898 and 306 in 1901 
to 312 in 1902, Arc lights increased from 10,389 in 1898 to 12,884 
in 1902, and incandescent lamps number 995,056, an increase of 
179,380 over 1901 ard 531,441 over 1898. Reckoning each are equal 
to 10 incandescenta, the use of electricity as a light-giver has deve- 
loped from 565,505 lamps in 1898 and 943,676 in 1901 to 1,123,896 
in 1902. Of the 312 electrical companies Ontario has 195. 


Cardiff.—An inquiry was held last week into the application of 
the Corporation to borrow, among other sums, £7,000 for electric 
lighting. 

Cheltenham-Stroud Electric Tramway.—This scheme has been 
sanctioned by Cheltenham Council. 


Colchester.—The Council recently received a report from their 
consulting engineers (Messrs. Burstall and Monkhouse) on the pro- 

al to construct electric tram ways. The report recommended the 
adoption of the overhead ad system, and the total cost was 
estimated at about £68,000. 'The report has been considered by 
the Tramways sub-committee, who have reduced this estimate to 
£63,414, and application has been made for sanction to the proposed 
scheme. 


Collection and Delivery of Foreign Telegrams by Telephone. 
—Glasgow Telephone committee are reported to have entered into 
an arrangement to collect and deliver foreign telegrams over the 
municipal telephone lines, the Postmaster-General stipulatiog for 
the following conditions: — (1) That the Corporation pay a royalty 
of 18. per annum in the case of each of the two cable companies (the 
Anglo-American and Commercial) over whose lines the telegrams 
would pass, and (2) that the cable companies concerned pay the 
Post Office at the inland rate for all telegrams dealt with in the way 
proposed. The cable companies are reported to have agreed to enter 
into the arrangement, and, we understand, the National Telephone 
Co. have the matter under consideration. 


Corea —The Corean Government own the telephone system of 
Seoul, the chief city, and the exchanges (two) were opened in Sep- 
tember, 1902. The subscription (in local currency) is $100 per 
annum, plus $15 installation fee, payable half-yearly in advance, the 
call office charge being 50 cents for five minutes’ conversation. 


Deal.—The application of the Kent Electrical Power Syndicate 
for a provisional order for electric lighting is to be opposed by the 
Council. 


Dorking.—An inquiry was held last week into the application of 
the Council to borrow £20,000 for electric lighting. 

Mr. Williams, for the Council, objected to Mr. Vesey Knox being heard 
in opposition for the Leatherhead and District Electricity Supply Co., 
which is applying for powers for Dorking. The inspector (Col. W. R. Slack) 
decided to hear him, but made a note of the objection. The local gas 
company also appeared in opposition. 

In support of the application, Мв. WILLIAMS said that, in consequence of 
friction with the local gas company in 1897 with regard to terms for 
lighting the town, the Council obtained a provisional order, but as soon 
as this was obtained the company entered into an agreement with the 
Council for public lighting for five years. In 1900 the Council advertised 
for tenders for the order, and received several applications, They entered 
into negotiations with Edmundsons' Electricity Corporation, and on April 8 
an agreement was signed. The company had to provide a suitable site for 
a station, to construct and equip works and tolay downan efficient distribution 
system. The company had to complete the works within nine months of the 
date of receiving sanction to the loan. The company were to pay all charges 
and costs of obtaining and carrying out the provisions of the order, and 
were to indemnify the Council against any loss which might arise. They 
were also to pay half-yearly to the Council a sum sufficient to pay interest 
on loan and for repayment of principal, во long as the total did not exceed 
6} per cent. per annum. The charges to be made were 7d. per unit for the 
first hour's maximum demand and 44. after for private lighting ; and 
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for power and heating dd. and 14d. per unit respectively, while for 
public lighting the charges were to be by agreement, and not to exceed 
24d. per unit. The agreement was to remain in force 25 years. Terms of 
purchase had been provided for. 'The company proposed to give security 
by depositing £3,000 debentures, which were equal to cash. 

The INSPECTOR inquired whether, in the event of the company being 
unable to complete their undertaking, the Council could claim the works. 

Mr. WiLLIAMS said No. Similar arrangements hai been made at Cromer 
and Surbiton. А site for a station had been conditionally acquired, and 
he thought the whole scheme was a good one. 

Evidence was also given by the clerk (Mr. Geo. Scales) and the consulting 
engineer (Mr. W. Н. Trentham). The latter handed in plans and estimates 
and said he considered the outlay of £20,000 was reasonable. Mr. F. E. 
Gripper supplied particulars of the financial position of Edmundsons' 
Electricity Corporation and the chairman of the Council (Mr. Е. Tebbe) 
supported the application. | 


Dover.—The ровова of the Corporation to acquire the under 
taking of the lo ише supply company, and to borrow 
£155,000 therefor, led to a lengthy discussion at a ratepayers’ 
meeting on Tuesday. There was considerable opposition, but a 
resolution in favour of the blll was carried. А poll was demanded, 


Ealing.—An inquiry was held last week into the application of 
the Council to borrow £17,881 for electric lighting extensions. The 
town clerk (Mr. W. Ruston) and the business er (Mr. Lewis 
gave evidence, The latter said that since April, 1901, 424 additiona 
consumers had been obtained. £10,000 of the loan was for general 
main extensions throughout the district, and £7,881 for high-tension 
mains, transformers, and two sub-stations. At the date of the last 
loan the capital expenditure per consumer was £149, which had now 
been reduced to £107. 


Edinburgh-Queensferry Tramways. —Midlothian County' Coun- 
cil have conditionally approved this scheme.  Linlithgow Council 
will oppose, . 

Electric Traction in California.—A company has been incor- 
porated in the United States to take over the undertaking of several 
tramway companies and to operate about 51 miles of street railway 
in Monterey (Cal.) "The system will be operated electrically on the 
overhead system. 


Engine Power for Wireless Telegraphy.—The Marconi Wire- 
less Telegraph Co. have put down an extensive installation of plant 
at Poldhu, Cornwall, in connection with their long-distance experi- 
ments, and for the fret trans-Atlantic work the power machinery 
was wholly supplied by Messrs. Robey & Co. of Lincoln, who, in 
the bref apace of three weeks, delivered and erected a 150 н.р. 
compound horizontal engine with trip valve gear, and corresponding 
boilera. There was some trouble a* Poldhu with the water supply, 
but this difficulty was overcome, and by the time the Canadian 
station was completed everything was in readiness at Poldhu. 


Bxeter.—The foundation stone of the new electricity works was 
laid on Thursday last. 


Glasgow.—The Tramway committee haveconsidered and approved 
a report of the general manager on the 40 applications received for 
the position of chief electrical engineer to the tramways department. 
. Mr. Young states that the most experienced applicants ask for а con- 
siderable advance on the salary offerei, aud of the others, there were none 
wich such experience as would, in his opinion, justify their being placed over 
their present mea in charge respectively of the generation and distribution 
of current. „Не, therefore, recommended that their two men referred to 
should not, in the meantime, be placed under a chief electrical engineer, 
but that they should continue to act in their present positioas, each 
being ‘held directly responsible to the general manager for his 
own work. Mr. James L. Graham, power station superintendent at 
Pinkston, was a first-class mechanical engineer, and had proved 
himself capable of satisfactorily managing the station. He started last 
April at £250 per year, and he recommended that his talary be now 
advanced to £300 per annum. Mr. E. T. Goslin, A. M I. E. E, was a 
thoroughly trained electrical engineer, and had special practical experience 
of their electrical work. Under Mr. Field he had, since July, 1900, taken 
actual charge of the distribution work, and he had the whole scheme and 
its operation a‘ his finger ende, He advised that Mr. Goslin's present 
salary of £250 per year be increased to £300. 


Goods Traffic on Blectric Tramways.—The scheme for the 
carriage of goods on the South Lancashire tramways isdeveloping, and 
negotiations are in progress between the Manchester, Bolton and 
nur Corporation . and other tramway owners 
in the South Lancashire district with a view to providing facilities 
for the carriage of goods. It is proposed to effect a junction of the 
Bolton and Bury systems, which would form a further link in a pro- 
spective connection with Yorkshire and provide a parcels service 
between Bolton and South Lancashire towns. 


Halesowen.— The Council are asking the Board of Trade for an 
extension of 12 months for carrying out the provisions of their light 
railway order, 


Heckmondwike.— The Council have decided to reduce the price 
of electric current for motive power to 2d. per unit for intermittent 
and ld. for constant use. At present the figures are 4d, per unit for 


Í the first hours maximum demand and 1d. afterwards, with the option 


of a flat rate of 22d. 


Itkeston.—The town clerk has been instructed to report on the 

roposal of the Coun:zil to take electricity in bulk from the Derby- 
shire and Nottinghamshire Electric Power Co. for the municipal 
tramways. 


Lancaster. — Тһе first two routes of the Council's electric tramway 
system were officially inspected on Tuesday. 


Leeds.—The tramway receipts for 1902 amounted to £255,694. 
Оз. 5d., compared with £211,661. lle. 3d. in 1901, an increase of 
£44,039. 9s. 2d. During the year the last of the old eteam cars 
disappeared. | 

Leicester.—The Council on Tuesday accepted various tenders (cet 
out in another colum») for generating plant, overhead equipment, 
cables, conduits, &c., for their electric tramways. Sites for generating 
station, car sheds and main car depot were selected, and it was 
decided to include the East Parkroute in the first section of the scheme. 


- Liverpool.—Application has been made by the Corporation for 
permission to borrow £210,000 for constructing the tramways autho- 
rised by their 1901 provisional order. The gross income of the 
tramways department for the past year was £506,626, or £38,213 
more than the previous year. After setting aside £100,000 for 
interest and sinking fund, there was a surplus of about £70,000. 

Londonderry.—The Corporation have received sanction to a loan 
of £35,000 for extending their electricity works to provide current 
for private lighting. 

ctr ara -A communication has been received by the 
Council from the Brush Company that owing to the difficulty of 
raising money for electrical enterprises at present they see no pro- 
spect of being able to give definite guarantees to start work in а 
combined electric light and tramway scheme in the immediate future. 
In view of the intimation that the Corporation must deal with the 
matter of electric lighting at once, they consider they must abandon 
the idea of merging ths two schemes, though it was doubtful whether 
either scheme could, from a commercial ү of view, stand by itself, 
The communication is being considered by a committee. 


Ludlow.— The Council are transferring their provisional electric 
lighting order to Mr. John Parker, of Hereford, for £225. 


Manchester.—A sub-committee has recently received the informal 
assent of the Electricity committee to reduce the charge for current 
for power from 144. to 1}d. per unit. At present there is sufficient 
power generated to meet requirements of the Tramways com- 
mittee and also for general lighting, and applicants for supply can 
be supplied to any extent. 

The gas engineer to Manchester саш has prepared a report 
for the Street Mains and Lighting sub-committee upon electrolytic 
action on gas mains and pipes. Two lengths of wrought-iron service 

ipes (says this report) were removed from Oxford-street in November 

owing to their being corroded. Оле of them had been laid only 

14 months, and the engineer is of opinion that the corrosion has been 
caused by electrolytic action set up by electric current. 

At the end of 1902 there were 4,413 consumers, representing an 
equivalent of 457,864 8 c.p. lamps connected, against 3,908 con- 
sumers and 399,018 lamps in 1901. "There are also 148 applicants, 
representing 50,366 8 c.p. lamps awaiting connection. 

The City Council on Wednesday considered the proposed bye- 
laws with regard to overhead wires, and recommendations by a 
special committee regarding telephone wires in particular. he 
recommendations include one giving the Council power to remove 
overhead wires in the streets where, in the opinion of the Council, 
such removal is advisable in the public interest. 


Melbourne (Australia).—The Commonwealth are the owners of 
the telephone service in this city and now po.sess 19 exchanges, for 
which there are nearly 7,000 subscribers, including 400 private lines, 
The subecription rate for private subscribers is £5 Ре annum for а 
line of 1 mile, and £1 extra per annum for each additional 4 mile. 
For public service £9 ‘per annum is charged for 1 mile, with an 
additional £1 for each further 4 mile. 


Mexican Government Cable.— The Financier describes in a recent 
issue “ the first cable made in the United States for foreign owners, 
and the first cableof any considerablelengthlaid by an American cable 
company from an American cable ship.” The cable is laid in the Gulf 
of Mexico, between Vera Cruz, Frontera and Campeche, a distance 
cf 472 nautical miles, and was manufactured at Bayonne, N.J. The 
cable described is evidently a rubber-insulated one. It consista of a 
strand of nine tinned copper wires—eight wires of the same віле 
spiraled about alarger central wire. The steamship “ Ydun" arrived 
at New York on Aug. 19, and the cable was on board by Sept. 2. 
The vessel sailed on Sept. 3 and arrived at Vera Cruz on Sapt. 13. 
The description continues :— 

On Sept. 18 the Ydun” picked up the sea end, spliced on the deep - 
sea cable, and began laying the cable toward Frontera, steering during 
that night by the bearings of the lighthouses in the neighbourhood. After 
completing the shore end of the Campeche section, by laying it out to sea 
for a distance of 8 miles from Frontera, the “ Ydun ” steamed directly to 
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Campeche in order to lay the cable from the port back toward Frontera. 
On Oct. 11 the buoy on the end of the heavy Frontera section was reached 
апа the final splice let go. This completed the laying of both cables 
within 38 days from leaving New York Bay. On proceeding to Vera Cruz 
the cable was taken over by the Mexican Federal Telegraph Department, 
and was found to operate at a satisfactory hand speed by Morse system 
over the 450 miles from Campeche to Vera Cruz. 


Municipal Telephony.—It wa: stated at a meeting of the Glasgow 
Telephone committee on Tuesday that there were now 7,500 lines 
working, that wires had been laid for over 8,000 additional, that 1,300 
subscribers wereawaiting connection,and that orders were still comin 
in at the rate of about 10 per day. £224,800 had been expended, aad 
as the borrowing powers of £220,000 were exhausted, the committee 
recommend the Corporation to apply for additional borrowing powers 
for the undertaking to the extent of £80,000. 

Oldham Corporation have now received the Postmaster-General’s 
licence for establishing a system of telephonic communication in 
Oldham, Middleton, Rayton, Chadderton, Shaw, Lee», Springhead 
and Saddleworth. 

Rochdale Corporation have adjourned sine die the farther considera- 
tion of the proposal to obtain a municipal telephone licence. 

Manchester Corporation decide l on Wednesday to include, in апу 

application for borrowing powers for a municipal telephone system, 
a sum (to be ascertained) for the Mutual Telephone Co. for expenses 
incurred by them in connection with their proposal t» establish a 
competitive telephone system in Manchester. 


Mysore (India).—Supply of electric current from the works of 
the Mysore Government from Canvery Falls to the Kolar Goldfields 
commenced in July last, and there is already а total connection 
equivalent to 4,152 н.р. out of the total plant capacity of 4,500 нр. 


Newquay.—Merere, Crompton & Co. having submitted certain 
terms for the erection of electricity works, but as there is & proba- 
bility of obtaining supply in bulk from the Cornwall Electric Power 
Co., the whole subject of electric lighting is to be considered at the 
nert meeting of the Council. 


Niagara Falls.— The extensive works of the Canadian Niagara 
Power Co., which were commenced in' September, 1901, are expected 
to be completed ready for the supply of power in June, 1904. Trans- 
mission will take place over a distance of 80 miles to Toronto and 
other points at 60,000 volts. The ultimate capacity of the gene. 
rating station will b3 100,000 нр, the plant now being installed 
representing 50,000 н р. The machines are of the General Electric 
Co.'s manufacture, with internalrevolving field. The cables are lead- 
covered, paper-wrapped, war-filled, three-pha:e, 19 wires in each 
phase, each cable having 4,000 н P. capacity at 11,000 volts. | 


Obituary.—We regret to record the death, on Sunday, of Mrs. 
Highfield, wife of Mr. J. 8. Highfield, late borough electrical engi- 
neer at St. Helens, who has just obtained the A pons of cbief 
ает to the Metropolitan Electric Supply Co. Mrs. Highfield 

only been married two years. 


Oswestry.—The local electric light and gas companies have been 
asked to submit tenders for public lighting for seven years. 


Paisley.—The ds ese зае between the Paisley Tramways Co. 
and Mr. W. M. Murphy as to the conversion of the lines to electric 
traction have been completed, and the plans of the proposed electric 
lines will shortly be submitted to the Council. 


Paris.—It is stated that the East and West Electric Tramway Com- 
panies are now losing about £2,000 a month on their undertakings 
and a discontinuance of the service is threatened unless the Municipal 
Council authorises an increase in the fares to cover working expenses. 
The Omnibus and Tramway committee of the Council recommend 
the Minister of Public Works to allow the companies to raise the 
fares sufficiently to cover working expenses and to pay 5 per cent. 
on capital on condition that all the lines included in the concession 
are completed. 


Personal.— Dr. Paul Hirsch, lately with the Allgemeine Elek- 
tricitiits Gesellschaft of Berlin, has joined the staff of the Lister 
Electric Mfg. Co. of Dursley as chief designer. 


Perth.—Mr. James More has been appointed consulting tramway 
engineer to the Council. 


Preston.— The offer of the National Electric Supply Со. to supply 
electric energy for the Council's proposed electric tramways has been 
үке and an independent power station will be erected by the 

uncil. 


Private Bi Legislation.—In the bill of the Wakefield and 
District Light Railway Co. powers are sought to construct 10 sections 
of tramways of an aggreg ite length of 7 miles 5 furlongs. The pro- 
jected tramways will form a continuous line from Dewsbury, through 
Ossett, to Wakefield, where a junction will be formed with the light 
railway authorised in 1901. From Ossett short lines will be laid to 
а junction with the light railway authorised in 1902, and another 
line about 2 miles in length in West and East Ardsley. The lines 
will be equipped on the overhead system, and the generating station 
1в to be at Ossett, The company desire the option of refusing to 


sell their undertaking unless all the local authorities agree to pur- 
chase, and the period after which this right may Ъз exercised is 
proposed to be 42 years, the terms of purchase to bs tha fair market 
value as a going concern. Power 1з also sought to raise £100,000 
additional capital, with the usual borrowing powers. 

The bill of the Plymouth Corporation seeks authority to construct 
13 additional lengths of electric tramways, within five years, and 
for running powers over the lines of the Plymouth, Stonehouse and 
Рехопрос, Tramways Co , &c. 

A bill is being promoted to authorise the transfer of the electricity 
undertaking of the Walker and Wallsend Union Gas Co. to the 
Newcastle upon-Tyne Electric Supply Co. (Ltd.). The considera- 
tion is to de the payment to the Walker Company of £2,500 in 
cash, 7,009 fully-paid ordinary sbares, and 7,009 fully-paid pref- 
erence shares of the Newcastle Company, each of the nominal value 
of £5, to be allotted to the holders of the shares in tho electricity 
capital of the Walker Gas Co. The standard rate of dividend is 
fixed at 5 per cent. Excess profits may be invested and form an 
insurance fund. Authority is sought for the company to enter into 
an sgrement with the North-Eastern Railway Co. to supply elec- 
trical energy in bulk. 

The South Shields omnibus bill is divided into five parts, and in 
Part I. authority is sought to corstruct about 8 miles of tramway, seven 
years being allowed for completing the work. "The Corporation is to 
have power to purchase by agreement tramways outside the borough 
which can be worked in connection with the municipal lines. In 
Part V. the Corporation seeks power to supply electrical energy in 
bulk within 1 mile of the borough boundary, and to supply electricity 
for traction, also power to deal 1n electric apparatus, to let motors on 
hire, &c. "The estimated cost of the tramways is £175,917. 

Tke London County Council are again promoting a bill which, if 

assed, will become “The Electric Lighting Companies (London) 

archase Act, 1903" It provides that local authorities shall be 
empowered to combine, and that the combined authorities, or the 
London County Couacil on their behalf, may purchase all electricity 
undertakings in the manner provided by the Electric Lighting Acta 
1882 and 1888, as if the whole of any undertaking were in one 
district. The local authorities must consent to purchase by resolu- 
tion, but if any authority whose area covered by а company is not 
more than a tenth of the rateable value of the company's whole area 
of supply, should dissent, the purchase can go on, but the dissenting 
authority can require the purchasers to sell so much of the under- 
taking as lies within their district, if notice be given within six 
months of the purchase. The amount to be paid by each body 
is to be determined by agreement or by arbitration. It is further 
provided that any one of the assenting authorities can demand 
the sale to them of the area in their district. The County Council 
can, at tbe request of the authorities, purchase, hold, carry 
on and sell the undertakings in sections if required to do so. The 
bill further proposes that bulk supply undertakings may be purchased 
under the same conditions, but in the case of any such undertaking 
authorised before the passing of this act the amount of purchase 
money and compensation shall be in accordance with the provisions of 
the Lands Clauses Act. It is, however, further provided that the 
undertakings of the Central Electric Supply Co. shall not be 
purchased under this act unless the local authority purchasing 
shall at the same time purchase the undertakings of the Westminster 
Electric Supply and the St. James’ and Pall Mall Electric Light Com- 
іез. Where a special act of any bulk company or authorised distri- 
utors prescribe no period for purchase, or any other period than that 
of 42 years from Aug. 26, 1889, the period of purchase will be the 
same, but the Board of Trade is to be authorised to vary the terms 
by provisional order upon whi:h the undertakings of bulk companies 
may be purchased by agreement. The Council also seeks power to 
eupply energy from their stations, but the bill expreesly excludes 
the purchase of any generating station belonging to a railway com- 
pany and used exclu:ively for generating electrical energy for power, 

In the Tramways and Improvements Bill of the London County 
Council authority is sought to construct over 14 miles of new 
tramway, and to raise for that and other purposes £1,234,000 on 
capital account. The new lines include one from Hampstead-road 
to the southern end of Tottenham Court-road, one from Hamp- 
stead to the Marble Arch, and others in Hammersmith, Streat- 
ham, Greenwich, Poplar, Charlton, and Woolwich, and one from 
the existing tramway in Westminster Bridge-road to the Savoy 
(Strand), terminating in the shallow subway authorised by the 
1902 Act. 

In another bill the Council seek powers to enable London Borough 
Councils to wire premises, to let electric motors and fittings on hire- 
purchase, &c. | 

A bill has been lodged for the construction of underground electric 
railways from the City to Tottenham, Southgate, Walthamstow, 
Epping Forest and Waltham Abbey. The railway is to commence 
under King William-street, E.C., and to run through Shoreditch, 
Tottenham, Southgate, Waltham Abbey and Leyton, terminating by 
a junction with a siding of the Great Eastern Railway at Temple 
Mille, The works are to be completed within five years. e 
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capital is £4,500,000, with usual borrowing powers. The maximum 
fares are to be 3d. per mile for first-class and 1d. per mile for third- 
class passengers, the third-class fare between London and Tottenham 
and between London and Walthamstow not to exceed 24. 


Bhyl —The adjourned inquiry into the application of the Council 
(о bo:row £11,800 to cover excess expenditure on electricity and 
refuse destructor works was held on Tuesday. At the first inquiry 
the inspector (Mr. R. Н. Bicknell, С.Е), condemned the action of 
the Council, and adjourned the inquiry on the ground that suffi-ient 
particulars were not forthcoming. 

The CLTRK (Mr. A. J. Rowlands) said the application was now for sanc- 
tion to a loan of £9,557 for electric lighting and £2,233 for refuse 
destructor. Although the works had been started only about 18 months 
ago the increase in the demand had been considerable. 

The Inspector asked Мг. W. Н. Trentbam, the consulting electrical engi- 
neer, whether he was aware, when he submitted to him the statement 
showing the cost of the electricity etation buildings at £2,000, of the 
alteration in the cost which Mr. Rowlands now asked should be mad? 

Mr. TRENTHAM said he was not, and he objected to it entirely. It was 
bolstering up the refuse destructor at the ccst of the electric light worke. 
Had the electricity «tation been built independently of the refuse destructor 
the buildings would not have cost more than £1,000. The proposed 
alteration was unfair and misleading altogether. 

The INSPECTOR asked for an account showing how the difference in the 
original estimate was explained. 

The Town Sorveror (Mr. Goodall) explained that the total cost of the 
buildings for the electric light and refuse destructor was £5,135. The 
original combined estimate of Mr. Trentham and himself was £1,860. The 
excess wai due to increase ia size of buildings, additional buildings, 
increase of price in material and labour, extra foundations, additional 
paving, condenser pit, wrought-iron sliding doors, &c. 

Mr. TRENTHAM explained the reasons why it had been necessary to spend 
more money upon plant, &c., compared withh his original eatimate. By 
his original scheme it was only proposed to lay 2,590yda. of cable, but the 
actual quantity laid was 6,189yds. 

The INSPECTOR said that he was satisfied with the figures supplied. 
Since the last inquiry he hai ascertained that the district auditor had 
called the attention of the Council to the manner in which cheir accounts 
were kept, апа һа1 reported much in the way that he had epoken at the 
last eittiog of the inquiry. 


Rotherham.— Two sections of the electric tramways are ready for 


official inspection, and the Electric Light and Tramways committee 
are to advertise for a tramways manager. 


Royal Warrants.—A list of tradesmen holding Royal Warrants of 
appointment which appears in the London Gazette includes the 
following :— 

From the Lord Steward — 
Edison and Swan United Electric Light Co. (Ltd.), London. 
Electrical Power Storage Co. (Ltd.), London. 
From the Keeper of the Privy Pursc— 
Daimler Motor Co. (Ltd.), Coventry. i 
T. J. Gawthorp, art metal worker, London. 
From the Lord Chamberlain — 

Merry weather & Sons (Ltd.), fire engine manufacturers, London. 

Perry & Co., lamp manufacturers, &c., London. 

В. Waygood & Co. (Ltd.), lift manufacturers, London. 

From the Lord Chamberlain to Queen Alexandra — 

City апа Suburban Electric Carriage Co., London. 

Authorised to style themselves by appointment to the late Queen Victoria— 

Tasker, Sons & Co., telephone and electric light engineers, Sheffield. 

St. Annes-on-the-Sea.—The Council Бат» agreed to supply 
el. ctrical energy for the Blackpool and Lytham Tramway at 2d. per 
unit up to 450,000 units per annum, and 144. per unit above this 
figure ; minimum supply 350,000 unite. Tne Council are applying 
for sanction toa further loan of £12,023 for additions to generating 
plant. 


Bt. Helens —Аа шавіу will be held on Tuesday into the appli- 
сол of the Corporation for sanction to borrow £7,600 for electricity 
supply. 

South Africa.—The British and South African Export Gaztte 
states that orders for generating plant for the Salisbury (Rhodesia) 
electiic lighting and tramway scheme will shortly be placed. 

A local syndicate has submitted proposals for establishing elec- 
tiicity works at Beaufort West (Cape Colony) and the matter is at. 
present under consideration by the Munisipal Council. 


Southampton.—The Council have decided to contribute £20 
towards the cost of an appeal to the House of Lords by Eastbourne 
Corporation on the question of stamp duty on the purchase of 
goods, &c., in connection with electric lighting. 

А claim for £300 made by the Harbour Board for damage alleged 
to have been caused to their electric cranes by high voltage has 
been referred to the Brighton borough electrical engineer (Mr. John 
Christie) for arbitration. 


Stepney (London).—On Wednesday the Borough Council autho- 
rised the expenditure of £750 for laying a distributing main, an arc 
dghting main and a spare dact for the lighting of Upper East 
Smith and of £713 for 13 arc lamps for St. George’s-street and 
Dock-stree 


Stockport.—Two new lengths of electric tramway have been 
opened tor traffic, permiting cars being гип from Manchester to 
Stockport. 


Stoke Newington.—Local discontents are making a canvas; of 
this district iu opposition to the introduction of electric lighting. 
The character of both the residential and business portions of the 
district is, however, eminently favourable to the introduction of 
electricity supply both for public and private lighting, and it is 
unlikely that the tactics of the opponents of electric lightiog will 

revail, It is an opinion frequently expressed that the time has 
ong since passed when such opposition should be allowed to interfere 
with a much-needed improvement in the lighting of Stoke New- 
ington. The adjacent districts of Islington and Hackney both own 
electricity works, and Stoke Newington is at present taking from 
п latter borough current for public lighting in a portion of the 
istrict. 


Sunderland —The British Thomson-Houston Co. bave delivered 
the electric locomotive ordered for the Hylton-road electricity works. 
Icis to be used for drawing coal wagons up to a gantry at the side of : 
the station, and from the gantry the coal is then tipped down to the 
mechanical stokers. Electric current for operating the locomotive is 
supplied on the overhead system. ; 


Sutton Coldfield.— Extensions of the electric lighting mains, 
estimated to cost about £420, have bzen authorised. Customers on 
the maximum demand system are in future to be charged 7d. per 
unit for the first hour and 3d. after, and places of worship at a flat 
rate of 41, per unit. 


Swansea.—The Tramways committee have protested against the 
proposal to adopt the Dolter surface-contact system of traction for 
the new tramways, as the company maintain at the time they agreed 
to take a lease of the existing lines it was not contemplated that any 
other form of traction but the overhead was to be employed. 


The New American Pacific Oable.— The laying of the new cable 
of the Commercial Pacific Cable Co., between San Francisco and 
Honolulu (Sandwich Islands), was completed on Jan. 2. Congra- 
tulatory messages were exchanged between President Roosevelt and 
Governor Dole of Hawaii. Public festivities at Honolulu heralded 
the completion of the cable. 


Todmorden.—4A canvass of ratepayers to ascertain the probable 
demand for current for lighting is to be made. A committee is pre- 
paring a report on the qués‘ion of constructing electric tram waye. 


Tramways in Scotland.—The following Scowh tramways pro- 
visional orders are being promoted : — | 
Glasgow Corporation are promoting a provisional order for authority to 
construct new and to acquire other tramways. The principal tramway 


.was authorised by the Clydebank Order, 1901, and the Corporation now 


seek power, under an agreement with the burgh of Clydebank, to con- 
struct and work it in connection with the city lines. Powers are also 
sought to construct seven short lengths of line ia various parta of the city. 
An increase of their borrowing powers for tramways is asked from 
£2,400,000 to £2,600,000. 

In their 1892 Order the Perth and District Tramways Co. were authorised 
to construct tramways within and beyond the burgh, but the Corporation 
were also entitled, after opening the tramways within the burgh, to 
exercise the powers of purchase given by the Tramways Act, 1870, of so 
much of the undertaking as was within their area. The Corporation, 
having resolved to acquire the undertaking, now seek power in a pro- 
visional order to work the tramways by mechanical or other power, and to 
borrow £60,000. 

The Hamilton, Motherwell und Wishaw Tramways Co. wish to make cer- 
tain tramwaya and tramroads (13 in all) in Cambuelang, Blantyre, Both- 
well, Hamilton and Motherwell, also to use electric energy supplied from 
any generating station belonging to the company for working the lines, 
and to change the name of the company to the Lanarkshire Tramways Co. 
£240,000 additional capital is to be raised. 


Tunbridge Wells Telephones.—At a meeting of Tunbridge 
Wells Council on Wednesday, 

Ald. PurLAND inquired how it was that, in spite of the transfer of the 
municipal telephone undertaking to the National Company, the Council 
was yet £600 in debt. He understood from the town clerk that the com- 
pany would take over all the plant, workings, assets and liabilities. Was 
this зо? 

Ald. DgLv£gs said the town had really made a good bargain with the 
company, and there would be very little loss, all things considered. 

It was (says a local journal) explained to Ald. Putland that the National 
Company would discharge the Council's liabilities, but the £600 referred 
to had been overloooked by the consulting engineer, and was really a 
Corporation liability. 

Wakefleld.—An unopposed application of the Corporation to 
borrow £15,000 for electric lighting extensions was inquired into on 
Friday last by Mr. J. C. Pottinger. 

Wolverhampton— Application has been made for a further loan 
of £15,000 for elestric lighting—£4,165 to cover excess expenditure 
already incurred and the balance for extensions. 

Social—The employés at the incandescent lamp works of the 
Sir Hiram Maxim Electrical and кеше Co. gave a social even- 
ing and dance on Friday last, at which Sir Hiram and Lady Maxim, 


THE ELECTRICIAN, JANUARY 9, 1908. 


498 


Mr. and Mrs. Jules de Meray, Mr. W. J. Wheatley, Mr. A. W. Hill 
and а number of leading electrical contractors were present. 

At Chelmsford last week the wives and children of the employés 
at Messrs. Crompton & Co. s extensive works were entertained to the 
annual tea and Christmas trees in the Corn Exchange. The funds 
were provided by the Works Club, aided by a substantial donation 
from the firm; 1,200 guests were entertained. The Mayor and 
Mayoress of Chelmsford were present, and Lieut.-Col. Crompton 
Mr. F. R. Reeves and Mr. B. Gibson represented the directorate. 
Mr. H. C. Hawkins and a committee were responsible for the 
organisation of the function, which was a great success. 

On Thursday evening last week, the employés of the Harrogate 
electricity department, with their wives, were entertained by Mr. 
and Mrs. George Wilkinson to dinner to celebrate their recent 
агава Covers were laid for 70, and the event proved a very 
enjoyable one. | 


TRADE NOTES AND NOTICES. 


[Notices for snsertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.) 


TENDERS INVITED. 


Atherton District Council invite tenders for supply, delivery and 
erection of extra high-tension and high-tension switchboards, trans- 
formers, transformer pillars and accessories and high and low-tension 
cables and accessories. Specifications, &., from the clerk to Council 
(Mr. Daniel Schofield), Town Hall, Atherton. Specifications and 

lans can also be seen at the offices of the consulting engineer 
Mr. Thos. L. Miller), 7, Tower-buildings N., Water-street, Liverpool, 

m whom further information cau be obtained. Tendera to Mr. 

Schofield by noon Jan. 23. See advertisement. 


_ Dundee Gas Commissioners invite tenders for the supply and erec- 
tion of switchboard, booster, balancers and switch gear. Specifica- 
tions, &c., from the city electrical engineer (Mr. Walter Н. Tittensor), 
and tenders to the clerk (Sir Thos. Thornton, LL.D.), City Chambers, 
Dundee, by Jan. 17. See also advertisement. 


Hull Corporation invite tenders for 15 double-deck single-truck 
cars, complete with electrical equipment and top covering. Specifi- 
catione, &c., from the city engineer (Mr. A. E. White) and tenders 
(addressed chairman of Tramways sub-commit'ee) to the town clerk 
before noon Jan. 21. See advertisement. 


Stoke-upon- Trent Corporation invite tenders for boiler house plant, 
steam dynamos, balancer, reversible boosters, switchboard, battery, 
atreet mains and accessories, travelling crane and workshop machinery. 
Tenders to town clerk by 5 p.m. Jan. 14. 


Wallasey Urban District Council invite tenders for (a) engine aud 

dynamo for traction purposes (b) Lancashire boiler, (c) condensing 

ant, and (d) water cooling tower. Tenders to clerk, Public offices, 
mont, by Jan. 15. 


West Ham Corporation invite tenders for accumulators. Specifi- 
cations, &c., from the borongh electrical engineer (Mr. James K. 
Bock), Abbey Mills, West Ham, after 10th inst. An advertisement 
contains further particulars. Tenders to town clerk (Mr. Fred. E. 
Hilleary) by 4 p.m. Jan. 27. 

West Ham Council alto invite tenders for the electrical equipment 
of 8 miles of tramway track. Specifications, &c., from the borough 
electrical пишет (Mr. James К. Bock). Tendera to town clerk 
(Mr. Fred Hilleary) by 4 p.m. Feb. 10. An advertisemement 
gives further particulars. 


Brighton Corporation require tenders for the supply, delivery and 
erection complete of the overhead trolley construction for tramways 
in Old Steyne, London-road, &c., Brighton. Specifications from the 
tramways engineer (Mr. Thos. B. Holliday), Lewes-road, Brighton. 
Tenders to town clerk (Mr. Francis J. Tillstone), Town Hall, Brighton, 
by 10 a.m. 26th inst. See advertisement. 


Bury (Lanca) Electricity committee invite tenders for accumu- 
lators tor the tramways and reversible booster. Specification, &c., 
from the engineer and manager (Mr. S. J. Watson). Tenders to town 
clerk (Mr. John Haslam) by noon Jan. 26. See advertisement. 


Newport (Mon.) Electric Light and Tramways commmittee invite 
tenders for the supply of telephones, street pillars and 30 station 
exchange boards for use on their tramway system. Particulars from 
the borough electrical engineer and tramways manager (Mr. H. 
Collings Bishop). Tenders to chairman, Town Hall, Newport, Mon., 
by Jan. 26. See advertisement. 

St. Annes-on-the-Sea Urban District Council invite tenders for the 
supply and erection of boilers and feed pumps, steam dynamo and 
switchboard. Specifications, &c., from the engineer (Mr. James H. 
Clothier), to whom tenders by Jan. 21. See advertisement. 


The Council of the Metropolitan Borough of Hackney invite tenders 
for the construction and erection of one 1,500kw. direst-current 


steam dynamo and accessories. Specification, &c., can be inspected 
at the office of the consulting engineer ( Mr. Robert Hammond), 61, 
Victoria-street, Westminster, S.W., and may be obtained after Jan. 15. 
Tenders to the town clerk (Mr. Geo. Grocott), Town Hall, Hackney, 
by 4 p.m. Feb. 19. An advertisement contains further particulars. 


Messrs. Preece and Cardew are authorised by the Sydney (N. S. V.) 
Municipal Council to invite tendera for the supply and erection of 
arc lamp pillars, brackets, are lamps, controlling gear, &c. Specifi- 
cations, &c., trom Messrs. Preece and Cardew, 8, Queen Aune's-gate, 
Westminster, S.W., to whom tenders by noon of Wednesday, Jan. 28. 
See also advertisement. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board invite tenders for electric tramcars, complete with trucks and 
electrical equipments, and tower repairing wagzons, overhead elec. 
trical equipment of lines and car shed». "Tenders by Feb. 2. 


The Board of Guardians of the parish of Fulham (London) invite 
tenders for two electric nger lifts. Tenders to clerk (Mr. 
rede J. Mott), 75, Fulham Palace road, London, W., by 4 p.m., 

an. 14. 

The Council of the Metropolitan Borough of Bermondsey invite 
tendera for cast-iron arc lamp columns, arc and incandescent lamps 
and switch pillars, &c. "Tenders to town clerk (Mr. Fredk. Ryall), 
Town Hall, Spa-road, Bermondsey, S E , by Jan. 18. 

Tynemouth Corporation require tenders for traction batteries and 
reversible booster. Tenders to town clerk (Mr. H. A Adamson) by 
Jan. 31. 

Stepney (London) Electrical committee invite tenders for a 500kw. 
combined steam engine and multipolar dynamo. Tenders to chairman 
of Electrical committee by noon Jan. 15. 


Stockport Tramways committee require rails and tie ara, &c. 
Tenders by 24th inst. 

Doncaster ‘Electricity committee require a Lancashire boiler. 
Tenders by 23rd inst. 

Oldham Corporation invite tenders for coal and ash elevators and 
conveyors. Tenders by Jan. 13. "E 

London County Council invite tenders for erection of steel and 
galvanised iron car shed at Peckham. Tenders by Jan. 20. 

Ipswich Corporation require tenders for electric tramcars and clean- 
ing, watering and sanding car. "Tenders by Jan. 23. 

Bradford Corporation require tenders for steel girder tramrails 
and 230 steel poles. Tenders by 24th inst. 

Rangoon Municipal committee invite tenders for carrying into 
effect a licence for the supply of electricity. Particulars from Ogilvy, 
Gillanders & Co. 67, Cornhill, London, E.C. Tenders to President 
by July 1. 

Tenders are invited until 22ad inet. by the French Post and Tele. 
graph Administration, Paris, for cables. Tenders to L> Sous-Secre- 
tariat d'Etat des Poates et des Télégraphes, Rue de Grenelle 103, Paris. 

The Direcção Geral do Ultramar, Lisbon, will receive from 11 a.m. 
to 4 p.m. of Jan. 12, tendera for the supply of certain telegraphic 
materials, including 32 tons of iron wire coated with zinc, for use in 
the Portuguese province of Angola. 


TENDBRS RECEIVED AND ACOEPTED. 


Leicester Corporation have accepted the following tenders in 
connection with their electric tramway scheme :— 


Dick, Kerr & Co., engines, generators, condensing plant, &c. £28,417 0 0 
R. W. Blackwell & Co., overheal W —0k k . . 25,194 12 2 
Ditto bolts, nuts and tie- bars. 1.921 5 0 
Yates and Thom, Lancashire boi leres .. 9,609 0 0 
W. T. Glover & Co., feeder cables, telephone and test wires 7,582 14 2 
Т. Wragg & Sons, stoneware pipes and conduits ............ 5,568 14 4 
Leicester Builders (Ltd.), chimney shaft ........................ 2,989 12 4 
Cooper Patent Anchor Rail Joint Co., supplying and rivet- 
ing anchor joints of rails (per joint) 12 3 


Willans and Robinson (Ltd.) have received an order from Messrs. 
Dorman, Long & Co., Middlesbro’, for a 600 н.р. engine for direct 
coupling to a Mather and Platt dynamo for electric power purposes. 
The same firm of engine builders have also received an extension order 
from Doncaster Corporation for a 360 H р. engine for direct coupling 
toa B.P. dynamo, and an order for three 75 Н.Р. steam dynamos for 
export to South Africa. 


The Stalybridge, Hyde, Mossley and Dukinfield Tramways and 
Electricity Board have accepted the following tenders :— 

Witting Bros., motor-generators, combined change-over and equalising 
switches, starting motors and transformers, combined boosting and 
balancing sets and air compressors. 

Tudor Accumulator Co., batteries of accumulators. 

Herbert Morris and Bastert, hand- travelling cranes 

Blackpool Corporation have accepted the tender of the St. Helens 
Cable Co. for tramway cable, that of the British Insulated and Helaby 
Cables for lighting cable, that of Messrs. Collier Bros. for trolley 
wire, that of Messrs. R. W. Blackwell & Co. for bonds, and that of 
Messra. J. G. White & Co. for standards, brackets and other iron 
fittings for the pillars for their tramways. 
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Newcastle Corporation have accepted the tender of Messrs. 
Vaughan and Dymond for erecting а new boiler house at the 
tramway power station at £2,000. 


Brighton Corporation have accepted the tender of Mr. E. Alcott 
for constructing the permanent way, &c., of the tram routes to encircle 
the Old Steyne and along London-road at £24,983. 193 91. 

Wakefield Guardians have accepted the tender of Messra G. H. 
Woods, Slack & Co. for wiring and fitting up the workhouse pre- 
mises for electric lighting at £1,580. 

A contract has been placed with Messrs. Easton & Co. for erecting 
19 electric lifts at the Midland Grand Не], Manchester. 

Dewsbury Corporation have accepted the tender of Messrs. Dick, 
Kerr & Co. for a steam dynamo. 

The tender of Messra. Stothert and Pitt has been accepted for the 
supply of a 50-ton electrical crane for the graving dock, Southampton. 


BUSINBSS NOTICES 


Messrs. J. K. Fahie & Son, consulting engineers and patent agents, 
Dublin, are retiring from business, and have made arrangements for 
the transfer of their official work to Mr. Н. S-fton-Jones, of W. P. 
Thompson & Co., 322, High Holborn, London, W.C. 


H. Birch and G. K. Spivey (trading as G. Spivey & Co.), electrical 
engineers, Clarence Worke, Bradford-road, Dewsbury, have dissolved 
partnership. Debts by Mr. Spivey. 


Messrs. Rowland Carr & Co., have opened a show room at their 
extensive premises, 6 and 8, Lime-street-equare, London, Е С, where 
goods of a varied character can be inspected, including cast-iron 
cable hangers ; cast-iron bases for traction polee, from 5ft, to 9ft. 
high ; a tramway ewitch pillar, with coat of arms, for use by local 
authorities ; arc-lamp pillara, conduit sections, roadway and pave- 
ment boxes; cutout, joint and network boxes, &c. There is also 
shown the well-known Trinidad bitumen and joint box compound for 
which Messrs. Rowland Carr & Co. have the sole agency. A large 

uantity of this material is now used in electricity supply stations in 

e United Kingdom. 


BANKBRUPTOIEBS, LIQUIDATIONS, &c. 

In the bankruptcy of Wm. Scholes (trading as Scholes & Son), 
electrical engineer and contractor, 49, Main-street, Failsworth, 85, 
Corporation-street, Manchester, and 10, Rochdale-roaj, Middleton, 
the first meeting of creditors will take place on 14th inst. at Byrom- 
street, Manchester, and the public examination on Feb. 9 at the 
Court House, Manchester. 

A. E. Pemberton, electrical engineer, Oik Dene, Barker’s-lane, 
Ashton-on-Mersey, has been adjudicated bankrupt. 

Creditors of the Electrical Copper Co. (01 ) must send particulars 
of their claims to Mr. С. Revert, 75, Graczchurch-street, London, 
E.C., by Feb. 4. 

Mr. R. Peters, receiver and liquidator in the failure of Millington, 
Everitt & Co. (Ltd.). manufacturing electricians, Cambridge, has just 
declared a first and final dividend of 1s. 2d. in the £. The state- 
ment of affairs in this failure shows that the amount estimated to 
rank was £1,386. 13s. 2d., and payment of the ahove-mentioned 
dividend will bə made to unsecured creditors for 21,353, 16s. 


Claims against Harry South & Co. (Ltd.). late of 10 and 12, 
Garrick. street, London. W.C., must be sent by 17ch inst. to Mr. J. Н. 
Hilton, 7, Lothbury, London, E.C. 


Claims against Calvert's Motor Co. (Ltd.) must be sent by Feb. 13 
to Mr. G. A. Pond, 23, Coleman-street, London, Е.С. 

The French Victoria Accumulator Co. (Ltd.) is being wound up 
voluntarily. Mr. J. van der Zee is liquidator. 

A meeting of the Simplex Electric Tramway Conduit Syndicate 
(Ltd.) will be held on Feb. 3 at 6, Castle-street, Liverpool, to receive 
an account of the winding-up. 


A meeting cf the British Motor Co. (Ltd.) will be held on Feb. 4 
at Chiswell House, London, E.C., to receive an account of the 
winding- up. 


Plant for Sale.—Dublin Corporation, being about to open their 
new electricity worke, are prepared to sell by private treaty gene- 
rating plant running in their existing works in Fleet-street, including 
five alternating-current dynamos of 50kw., 150kw. and 200kw. 
capacity, driven by slow-speed horizontal engines, three sets of Brush 
arc lighting sets, and sundry water tube and Lancashire boilers. 
Farther particulars in an advertisement, and a complete schedule of 
the plant with conditions, &c., can be obtained of the clerk to the 
Lighting committee (Mr. F. J. Allan) 3, Cork-hill, Dublin. The 
plant can be inspected by appointment with the city electrical 
engineer (Mr. Mark Ruddle) Tenders to chairman of Lighting 
committee by Jan. 24. 

„ Old Telegraph Stores for Sale.—The Postmaster-General 
invites tenders for the purchase of old telegraph stores, includin 
about 45 tons gutta-percha, 85 tons copper, metals, rubber-covere 


copper wire, tools, incandescent lamps, &c. Forms of tender from 
the Controller of Stores, G.P.O., 17-19, Bedford-stre»t, London, W.C. 
Tenders by 10 am. Jan. 21 at latest. See advertisement. 


Sulphuric Acid —Messrs Н N. Morris & Co, manufa-taring 
chemists, West Gorton, Manchester, sent away recently from the 
Midland Railway Co.’s goods station, Ardwick, a large consignment 
of sulphuric acid to Birkenhead, for the Meraey Railway Tunnel 
electric storage battery department. This is believed to be a record 
consignment of sulphuric acid, and consisted of 30 truck loads. 


Country House Lighting. —Mesers. R. J. Nicholson & Co., of 45, 
Hanging Ditch, Manchester, send us particulara of two country 
house installations of electric lighting and power re:en!ly com- 
рее. one at Nanthorpe, near Middlesbrough, and the second at 

urton-in-Lonedale, water power being utilised in the latter case. 


New Journal.—The St Brides Press, London, are about to issue 
а new weekly paper entitled Education, Primary, Sscondary and 
Technical. The new journal is to deal mainly with the work of the 
local authorities under the new Education Bill. 


“Magazine of Commerce.”— No. 3 (for Jan., 1903) is now 
ready, and contains a number of special articles on subjects of current 
interest, including “ Ап Alternative to the Tubes," “ Protection 
from Free Trade,” Markets of the Future,” Foreign Office 
Dilatoriness," &c. 

Oalendars.— The Willesden Paper and Canvas Worke, Willesden 
Junction, London, forward a hanging tear-off pad calendar, on tha 
face of which appears particulars of the various uses to which 
Willesden paper and canvas are applied. 

The Electric Supply Co., 59-61, Hatton-garden, London, E.C., 
issue a neat desk stand calendar for 1903 printed on white metal. 

Messers. W. Н. Willcox & Co., of 23, Southwark-street, London, 
S.E, have prepared a useful tear-off hanging sheet date remem- 
brancer for 1903, of which copies can be obtained by the trade. The 
variety of engincer’s stores and similar goods supplied by Mesars. 
Willcox & Co. find illustration on the sheets. 

The Liverpool Electric Cable Co., Vauxhall-road, Liverpool, issue 
а small and useful hanging calendar. 

From the Bullock Electric Mfg. Co., Cincinnati, U.S.A, we have 
received a well-executed group of 12 cards for the months of the 
year, and containing portraits and biographical notes relating to 
12 very notable scientists, including Hertz, Bansen, Lister, Huxley, 
Darwin, Tyndall, Joule, Stokes and Mr. Bernhard Arthur Behrend, 
the chief engineer of the company. 

Catalogues, &c.—The “ Stellite " distribution system is described 
in circular No. 21 issued by the Electric and Ordnance Accessories 


Co., Cheston-road, Aston, Birmingham. Copies of this list can be 
obtained on a plication. The varied combinations which can be 


arranged by this system are shown, and the pace per way 
is given, enabling intending buyers to see at a glance exactly what 
their requirements will cost. 


Electrical Trades Supply (Ltd) of Birmingham, are issuing a 
catalogue case to hold catalogue sheets and price lists. The case is 
5 to take any size of sheet up to large 4to, and is got up in 
good style. 

The General Electric Co. have ready a new circular (No. О 1015) 
treating of portable accumulators, hand lamps and electrical ac:es- 


Batten's Patent Rectifier. 


sories for motor care. The object of the list is to group all the 
numerous articles which the company manufactures suitable for 
various types of motor vehicles, and for cases where portable lights 
are required to be used. The pocket and portable accumulators 
listed have been carefully standardised. In connection with the 
charging of small accumulators, it may be pointed out that the diffi- 
culties in the way of charging these batteries have been met as far 
as possible by the introduction, of the “ Batten ” rectifier for use on 
alternating-current mains, and a small motor-generator for reducing 
pressure оп continuous-current mains There is also listed a small 
charging board suitable for use wherever continuous current is avail- - 
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able. We illustrate the “Batten” rectifier. The motor car accessories 
section shows a variety ot sparking plugs and ignition cells. The 
listed prices are, as usual, subject to satisfactory trade discounts. 

The General Electric Co. have also ready a new “ Robertson " lamp 
list, in which all the latest types of these lamps are listed. Special 
attention is directed to the * Sunshine" lamp and several forms of 
traction lamps. A tube seal form of bulb ie being introduced into 
the high voltage lamps, which the makers claim possesses consider- 
able advantages over the older form of ** Robertson " lamp. 

From Messra. Mather and Platt we have received а copy of a new 
catalogue dealing with double-acting two-cycle gas engines. Some 
excellent illustrations of theee machines are shown. 


Exports of Electrical Apparatus and Material.—The follow- 
ing паста official particulars of the rts of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Dec. 31, 1902, to Jan. 6, 1903, with 
the ports of destination :— 

Africa—Alexandria, £570 ; Beira, £28 ; Cape Town, £1,042 (including 
£446 telegraph material); Durban, £1,086 ; Forcados, £40; Port Eliza- 
beth, £1,260 ; Sekondi, £63. Argentina—Buenos Ayres, £822. Austra- 
lasia— Auckland, £18; Brisbane, £164; Fremantle, £544 ; Melbourne, 


£79; o, £530; Perth, £88; Rockhampton, £46; Sydney, £97; 
Wellington, £10. Canada, £100 (including telegraph cable) ; Halifax, 


£11. CRili— Valparaiso, £30. China—Shanghai, 4235. Germany— 
Nordenham, £3,067 (telegraph cable) Gibraltar, £30. Holland—Rot- 
terdam, £38. India—Bombay, £92; Calcutta, £1,198 (including £170 
telegraph cable); Madras, £18. Japan—Nagasaki, £16,201 (telegraph 
material); Yokohama, £144. North Atlantic, £16,560 (telegraph cable). 
Norway—Cbristiana, £156 (including £26 telegraph wire). Portugal 
Oporto, £6. Russia —Libau, £29. in—M £7. Straits Settle- 
ments— Singapore, £50. Total £44,239, against £15,214 in the corre- 
sponding week last year (Jan. 1 to 7). 

Imports of Electrical Goods.—The value of electrical goods 
imported into this country during December was £61,368, againat 
£54,417 in December, 1901, and £147,205 in December, 1900. The 
total value for the 12 months ended Dec. 31 last was £684,974, against 
£849,257 and £1,265,946 in 1901 and 1900 respectively. 


PATENT RECORD. 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mzssns. MEWBURN, ELLIS AND PRYOB, 


Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


" SPECIFICATIONS PUBLISHED. 
Norg.—All Specifications can be obtained at the uniform price of 8d, each 


1901. 
25,600. Dawson and SILVERMAN. Safety devices for fuses vent sealing 
tubes. 
26,237. BLANC. Accumulators for secondary batteries. 
‚285. PIEPER. Switches. 
26,558. Moy, Bastir, and EgNzsT F. Moy. Circuit breakers. 
26,600. МАїснв. Telegraphic and telephonic systems, (Date applied for, 


July 19, 1901.) 

. WALLWORK and WALLWOBK. Electric light brackets or pendants. 

1902. 

‚ JACOBS and NICHOLSON. Utilising two conductora and earth for 

transmitting a number of different electrical communications. 

. JOHNSON (Chemische Fabrik Griesheim-Elektron). Manufac- 

ture of metals of alkalies. 

. ABEL (Soc. Anon. des Anciens Etablissements Panbard et 

Levassor), Electrical ignition apparatus. 
. LAKE (Fabrik Elektrischer Zünder Gesellschaft mit Beschrünkter 
Haftung) Flash lights and electric igniters therefor. 

. BLoxAM (Firm of Couffinhal et ses Fils). Device for varying the 

speed of continuous-current motors. 

2,058 BLAuchanD. Rail bonds for electric railways. 

. ZIEGENBERG. Electro-dynamometers. 

999, HapriELD. Electric igniting plugs. 

. KiNc. Magnetic ore separators. z 

. BERGMANN. Igniter for explosion motors. 

. CEDERGREN. Signalling devices for telephone systems. 
applied for, Oct. 21, 1901.) 

6,485. CEDERGREN. Telephone systems. (Date applied for, Oct. 26, 1901.) 

8,794. McCarLUM. Mechanism for recessing trolley wires. 

10,152. Evans-Jackson DER Fonzsr WIRELESS TELEGRAPH Co. Wirelees 

telegraphy and means therefor. 

10,998. Denison. Perforating paper for use in telegraphic apparatus. 

11,102. Квовавв. Electric heaters and rheostats. 

11,508. Тномрзох (Akkumulatoren-und Elektricitäts-Werke A.G. vorm. 
W. A. Boere & Co.) Preparation of electrodes for secondary 
batteries. 

12,570. BiRNBAUM. Telephonic instruments. 

12,780. HaRpzGEN. Telephone installations. 

14,297. HzaTH. Electric time switches. 

14,506. WipwER. Fire, burglar, &c., alarm devices. 
Aug. 31, 1901.) 


(Date 


(Date applied for, 


PIERRE Louis EUGENE LEDERLIN, Electrolytic manufacture of 
chlorates and perchloratee. (Date applied for, Jan. 8, 1902.) 
14,847. HExxIx GAR. Machines for cleaning, straightening and re- insulating 
old wire. 
14,862. Oris ErgvATOR Co. Electrical controller for elevators. 
. Baupry. Electric systems. (Date applied for, Dec. 14, 1901.) 
ARTEMIRFF. Wearing apparel for protecting from high-voltage 
currents. | 
. HARE апа Hare. Electric signalling apparatus for railways. 
THoRIN. Regulating devices for arc lampe. 
. LAKE (G.E. Co.). Switches. 
. LAKE (G.E. Co.). Electromagnetic switches. 
. Marks (Crescent Novelty Co.). Adjusting lamp corde. 
. ADDENBROOKE and RoBINSON. Resistances and using same for 
measuremente. | 
. SHFEMAKER. Wireless telegraph systems. 
. BREWER (Taylor) Electric furnaces and production of chemicals 
iu such furnaces. 
. Ericsson. Portable or table telephone instruments. 
. Sıemens BROS. & Co. Framing of dynamo-electric machines and 
electrometers. 


14,286. 


16,845. BuTCHER. Clocks, particularly electric clocks. 

16,962. KENNEDY. Switches or cut-offs. 

16,979. Sismens Bros. & Co. (Siemens and Halske A. G.). Transmit ting 
movements of a primary compass card to a secondary card at a 
distance. 

16,981. NORDÉN and ANDERSSON. Combined sounding telegraph and 
telephone. | 

16,985. LAKE (Continuous Rail Joint Co of America) Rail connections 
for electric railways. 

17,094. Davies, Kent, STEWART and EwtNG. Coupling sockets. 

17,178. LosAp1. ‘Electrical station indicators. 


NEW COMPANIES, LIENS REGISTERED, &c. 


NEW COMPANIES. 

FOTHERGILL & CO. (LTD.)—Reg. Dec. 20, i pa £2,000 in £1 shares 
to carry on business of electrical, mechanical and sanitary engineers, con- 
tractors, manufacturers uf motor cars and electrical machinery, &c. Reg. 
office: 53, Victoria-street, London, S.W. 

METAL AND CHEMICAL CO. (LTD.)—Reg. Dec. 6, capital £7,500 in £1 
shares, to acquire patents and licences for treating metals, earths and other 
subetances by electric, electro-chemical, mechanical, chemical and other 
processes, and to carry on the busivess of electricians, chemists, mechanical 
engineers, metal workers, &c. 

'K.C. MOTORS (LTD.) —Reg. Dec. 5, capital £1,000 in £1 shares, to carry 
on business of motor car, vehicle and cycle manufacturers and dealers, 
electrical and general engiceers, &c. First directors A. W. and W. J. 
Peters and E. A. Rawlins. 

NEW AUTOMOBILE CO. (LTD.)—Reg. Dec. 24, capital £10,000 in £1 
shares, to carry on the business of motor car and vehicle manufacturers and 
dealers, electrical and general engineers, &c. 

STEWARTS AND LLOYDS (SOUTH AFRICA) (LIMITED.)— Reg. Dec. 15, 
capital £20,000 in £1 shares, to carry on the business of tube makers, 
mechanical engineers, boiler makers, metallurgist*, &c., and to take over 
the business carried on by A. and J. Stewart and Menzies and Lloyd and 
Lloyd in Cape Colony and elsewhere in South Africa. Reg. Office : 
41, Oswald street, Glasgow. 


STATUTORY RETURNS. 

BRITISH THOMSON-HOUSTON CO. (LTD.)—The return to Nov. 6 gives 
the capital as £800,000 in 40,000 ordinary and 40,000 preference shares of 
£10 each, of which 32,531 ordinary and 40,000 preference have been taken 
up. £10 рег sbare has been called up on 52,551 ordinary and 40,000 pre- 
ference, and £681,932, 10е. bas been received, leaving £43,577. 10s. in 
arrears. 7,469 ordinary shares considered as fully paid. Mortgages and 
charges, £200,000. 

BROCKIE-PELL ARO LAMP (LTD.)—In the return to Nov. 19 the capital 
is given as £80,000 in £1 shares, of which 79,751 have been taken up. 
2з. 6d. has been called up on each share, and 178. 6d. per share is credited 
as paid on 79,744. 221 shares (on which £12, 5з. 6d. has been paid) have 
been forfeited. No mortgages or charges. 


DICK, KERR & CO. (LTD.)—The annual return to Oct. 50, 1902, gives 
the capital as £650,000 in 70,000 preference and 60,000 ordinary shares of 
£5 each. 24,000 preference and 32,000 ordinary shares have been taken 
up. £5 per share has been called up on 24,000 preference and £120,000 
has been paid. £160,000 is considered as paid on 32,000 ordinary shares. 
Mortgages and charges £150,000. Since date of above return, 10,055 
preference shares have been allotted, considered ав fully paid. 

ELECTRIC LIGHT AND POWER CO. OF JAPAN (LTD.)—The return to 
Nov. 9 gives the capital as £3,000 in £1 shares, of which seven have been 
taken up. No calle, no mortgages or charger. 

BLECTRIC RAILWAY AND TRAMWAY CARRIAGE WORKS CO. (LTD.) — 
In the return to Oct. 9, 1902, the capital is £150,000 in 30,000 shares of 
£5 each, all of which have been taken up and paid for in fuil. Debenture 
stock, £50,000. 

MARCONI INTERNATIONAL MARINE COMMUNICATION СО. (LTD.)—In 
the return to Dec. 9 the capital is given as £350,000 in £1 shares, of 
which 204,056 have been taken up. 125 6d. per share bas been called up 
on 99,056 sbares, and £61,872. 17e. 6d. bas been paid. 105,000 shares are 
considered as fully paid, No mortgages or charges. 
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MATHER AND PLATT (LTD.)—The return to Aug. 20 gives the capital as 
£775,000 in 37,500 preference and 40,000 ordinary shares of £10 each, of 
which 32,505 preference and 40,000 ordinary have been taken up. £10 per 
share has been called upon 21,705 preference and 2,500 ordinary, and 
£212,050 bas been received. £485,000 considered ав paid on 10,800 
preference and 37,500 ordinary. Mortgages and charges, nil. 

MONTE VIDEO TELEPHONE CO. (LTD.)—The return to Nov. 13 gives 
the capital as £160,000 in 87,000 preference and 75,000 ordinary shares of 
£1 each, of which 86,492 preference and 72,680 ordinary have been taken 
up. £159,172 is considered as paid. No mortgages or charges. 

WITTING BROTHERS ELECTRICAL BNGINEBRS AND CONTRACTORS 
(LTD.) —In the return to Oct. 14, 1902, the capital is £40,000 in 1,150 “А” 
ordinary and 850 В” ordinary shares of £20 each, all of which have been 
taken up. £4 per share bas been called up on 850 B," aud £3,400 has 
been received. 1,150 “ A” shares are considered as fully рма. Mortgages 
and charges, nil. 


LIENS, &c., REGISTERED AND DISOHARGED. 

BRITISH MILLER SIGNAL SYNDICATE (LTD.)—Issue on Dec. 15 of 
a debenture for £125, and on Dec. 18 of debentures for £575, part of 
series created March 28, 1902, to secure £3,000, charged on company's 
undertaking and property, present and future, including uncalled capital. 
No trustees. Total amount previously issued of same series, £2,500. 

CORK ELECTRIC TRAMWAY AND LIGHTING CO. (LTD.)—Reg. Dec. 19 
for £1,000 debentures, part of £100,000. Amount previously issued, 
£96,400. Charged on certaia property situate in City of Cork. | 

INGLETON ELECTRIC LIGHTING AND POWER CO. (LTD.)—Issue on 
Dec. 25 of debenture for £100, part of series created Aug. 8, 1902, to 
secura £450, charged on company's undertaking and prop:rty, present 
and future, including uncalled capital, subject to £2,200 prior debentures. 
Holder: J. C. Walker, Glenbolme, Ingleton. No trustees. Total amount 
previously issued of same series, £200. 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—Iseue on Dec. 5 of £500 
debentures, part of series created Oct. 16, 1899, to secure £15,000, cbarged 
on company's undertaking and property, present and future, including 
uncalled capital. Trustees: G. Н. Verrall, Newmarket, and F. E. Gripper. 
'Total amount previously issued of same series, £12,800. 

NORTH BRITISH ELECTRICAL CO. (LTD.)—Debenture for £350, dated 
Dec. 22, 1902, and covering agreement dated Dec. 18, have been registered. 
Company's undertaking and property, except uncalled capital, are charged. 
Holder : G. Smith, of Eccles. | 

TRACTION CO. OF THE UNITED KINGCOM (LTD.)— Issue on Dec. 23 of 
£1,600 debentures, part of a series created rame date to secure £35,000, 
charged on £5,000 due from Traction Development Co. (Ltd.) and com- 
рапу в undertaking and property, present and future, including uncalled 
capital. Holders: Lloyd's Bank, No truetees. 


WILSON HARTNELL & CO. (LTD)—Reg. Dec. 25 for £2,500 deben- 
tures No trustees Charged on all property and asseta. 


CITY NOTES. 


[em — 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 223d. per oz. (Jan. 8). Consols (28 per cent.) 93,,—93,, for 
money, 958—934 for account; 24 per cent. 95{ —94} (Jan. 8). Consols 
Pay Day, Feb. 2; Stocks and Shares Continuation Days, Jan. 13 and 27; 
Ticket Days, Jan. 14 and 28; Pay Days, Jan. 15 and 29; Mining Share 
Carry-over Days, Jan. 12 and 26. 


BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LTD.) — This company bas entered into a provisional agreement t? acquire 
the undertaking of the Lewisham and District Ele:tric Supply Co. (Ltd.), 
and also the powera of the latter company to supply current in Lewisham, 
Greenwich, Camberwell, Penge and Beckenham, The purchase price is 
£10,725. The agreement is, of couree, subject to Parliamentary confir- 
mation, and the Blackheath and Greenwich Company are promoting a bill 
for this and other powera. 


BUENOS AYRES ELECT&IC TRAMWAYS CO. (1901), LTD.—During the 
week there has been offered for sale £185,000 5 per cent. debenture stock 
at par. 

DUBLIN UNITED TRAMWAYS CO. (LTD.)— Dividends for the half-year 
ended Dec. 51 at the rate of 6 per cent. per annum on the preference 
and ordinary shares are recommended. 

MUNICIPAL ISSUE.—Norwich Corporation are issuiog. £344,153 3 per 
cent, redeemable stock to purchase the undertaking of the Norwich Elec- 
tricity Co., &c. 

PEARSON FIRE ALARM SYSTEM (LTD.)—It has been announced iu the 
financial papers tbat the second ordinary general meetiog of this company 
was held in London at noon on Wednesday last week, when it was stated 
that Mr. Walter Chamberlaiu had consented to become chairman of a 
reconstructed company it ample working capital is provided. 

SOUTH WALES BLECTRICAL POWER DISTRIBUTION CO. (LTD.)—The 
capital of the compapy has been increased from £30,000 to £100,000 by 
the creation of 7,000 new shares of £10 each, and the directors are offering 
2,000 shares for subscription by existing shareholders at a premium of 
£2. 108. per share. 

STOCK EXOGANGE NOTICES.—The Stock Exchange committee have 
appointed Jan. 14 as special settling day for 314,016 £1 fully-paid 5 per cent 

cumulative preference and 314,016 £1 fully-paid deferred shares of the Metro- 
politan Electric Tramways (Ltd.), and the shares of the company, a8 well as 


66,462 £1 fully-paid vendors’ ordinary shares of the Power Gas Corporati 
(Ltd.), bave been ordered to be quoted. The commit tee has also been asked 
to allow a further issue of £110,000 44 per cent. first mortgage redeemable 
debenture stock of Callender's Cable and Construction Со. (Ltd.) to be 
quoted, and to appoint a especial settling-day in, and to grant a quota- 
tion to, the further issue of 75,000 £10 6 per cent. cumulative preference 
shares (issued at £2 premium and £5 paid, £3 being capital and £2 premium) 
of the British Electric Traction Co. (Ltd.). 

_WAYGOOD AND OTIS (LTD.)—The directora have de.lared an interim 
dividend of 6 per cent. 

WEST CUMBERLAND ELECTRIC TRAMWAYS CO.—A meeting will be 
held on 27th inst. to approve the bill for additional powers. : 

J. G. WHITE & CO. (LTD.)— Correction.—By a printer's error in the 
“City Note ” appearing on page 454 of our issue for Jau. 2, the aggregate 
amount of work recently secured by Messrs. J. G. White & Co., ia addition 
to contracts dealt with in the accounts submitted to the shareholders, is 
given as “ £660”; the figure should be “ £660,000.” 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


e | : 
— | Week B | ina | AGGREGATE. 
ended E or Dec. No of lac 
| (а) jweoks Amount. Dec. (a) 
| £ £ £ £ 
Aberdeen Corporation... Dec. 27 901/+ 253| 30 | 350,588 |+ 7,505 
Ayr Corporation ......... Jan. 5! 226,4  13| 35 : "a 
Barnsley .................. Dec. 26 2600 7| 1,213 ay 
Birmingham Tramways. Јаз. 3 | 5,081;+ 240] 26 130,390 |+ 7,940 
Blackburn Corporation. „ 2 831/+ 65| 41 | 33,110 |+ 4,272 
Blackpool Corporation... ,, 1 374/+ 88] 40 · 38189 |+ 578 
Blackpool and Fleetwood А 8 - iis € m 
Bolton Corporation ...... „ 4 2265|+ 213) 40 | 65,552 |+ 5,298 
Bournemouth Corporatnunn se js ies КР 
Bradford Corporation... Dec. 28 , 3,814 | 2,659 39 150,655 | - 87,678 
Brighton Corporation. Jau. 4 772 321 6, 4433 + 2,274 
Brisbane Tramways . . ... Nov.19 2,501!+ 165 21 | 49,089 + 7,400 
“Bristol Trams & Carriage Jan. 2 4,658 + 354 6 | 21,858 + 2,489 
Buenos Ayres & Belgrano Dec. 7 3,155 + 125 23 | 67,542 + 2,825 
Burnley Corporation .. Jan. 5 714 + 440) 14| 8,987  .. 
Calcutta Tramways Co... „ 5 831.623 -R7,839 1 |,R31,028 + R7,839 
Cardiff Corporation ...... „ 3 1,85| .. | 40 58,055 
Carlisle Tramways Co.. „ 3 197 ＋ 32 +55; 9,258 + 772 
Central London Railway „ 3 6,685 7 575 1 6,695 + 575 
Chatham & Dist. Lt.Rys| „ 1 447 28 15,557 ... 
City & South London Ry.“ „ 4 | 3,436 + 260 1 | 354356 + 260 
Cork Klee. Team- Co. {| 08 50, 360 f 75 50 | 30016 |+ 6,095 
„ 31 3604 73 
Devonport & Dist. Trams „ 26 467|+ 35 514 22,046 + 1,202 
Doncaster Corporation...|  .. e i к i T 
Dover Corporation 9 85 5 189|- 4 40 9114, — 25 
н Dec.51 | 151+ 29726 3, 022 1+ 1 
Dubli саш Riy... { Маа. 4 55— 14 f 55 — 14 
Dublin Southern Dist. .. T Dec. 51 476|- 28 826 | 25,497 + 5,540 
Dublin United. 44, 31 | 2,461 — 117 $26 10,5 ) : 
Dudley—Stourbridge ...| ,, 26 | 889,4 158 514) 38,896 |+ 4,891 
*Dundee Corporation.. „ 31 865 f 59 43, 137 T 418 
East Ham Council.. Jan. 3 4737 148 27 14,042 1+ 3,167 
Gateshead & Dist. Trams Dec. 26 | 1,041 + 354, 513 39,807 ＋ 8,516 
Glasgow Corporation .. Jan. 3 [14,188 .-1,172| 30 381,595 — 571 
Gravesend —Northfleet | Dec. 26 215| .. 21| 4,261 M 
Greenock & Port Glasgow| „ 26 455;+ 77 514| 25,558 |+13,532 
Hartlepool Tramways ..| ,, 26 «79+ 54 514} 12,952 + 1,501 
Hull Corporation ......... Jan. 3 1,772 6, 40 | 71,278 + 5, 165 
Isle of Thanet Co. ...... 5 258 — 43 1 258|- 43 
Kidderminster & Dist....| Dec. 25 129 , 9 514; 6.304 4+ 69 
Leeds Corporation ...... Jan. 3 4,748 4 545| 41 208,250 34, 717 
Liverpool Corporation.. . Dac. 27 10,576 | 1,452 52 505,554 738,61 
Liverpool Overhead Rly.| Jan. 4 | 1,496/+ 91 1, 1496 + 91 
Manchester Corporation. ,, 53, 42475, 955 81 289,191 iss 
Merthyr...-..-.-..—.- Dec. 26 | 274|- 17 514 10,222 — 1,797 
Middleton .... „ 26 | 206| .. 393 11,273 yes 
Newcastle-on-Tyne Corp| Jan. 3 | 3,239) .. - „ 
Oldham, Ashton & Hyde Dec. 25 561|+ 91 514, 27,411 + 1,724 
Perth (W. A.) Elec. Trams] Jan. 2 1, 4317 218 1 1,1531 + 218 
Poole & Dist........... ..| Dec. 26 318 7 87 513 13,216 T 122 
* Portsmouth Corporation] Jan. 5 | 1,516 | - 224! m d i 
Potteries ..................| Dec. 26 | 1,915 + 359 514 78,292 |+ 5,495 
Rothesay .................. „ 25 57|+ 10 181 1,988 |+ 643 
Salford Corporation .. Jan. 5 | 5,507 --1,104| 40 |109,554 sas 
*Sheffield Corporation. „ 4|4,509|+ 536 1 | 4,509 + 356 
Southampton Corp. „ 1 985|4 162 s -— 
Southend Corporation...|  ... sat ee Pe se : 
*Southport Tramways ...| Dec. 26 225 + 111, 514 15,141 |+ 4,855 
8. Staffordshire Trama... „ 20 890 —  32| 514 38,550 |- 1,625 
Sunderland Corporation. Jan. 4 | 1,217 — 60) ... is » 
Swansea Trams... Dec. 26 649 + 36, 514| 24,506 |+ 1,595 
Taunton Trams... -| , 26 66,- 14 514| 3,273 |- 376 
Tynemouth & Dist, = -| „ 20 251 + 69 514 14,915 |+ 2,204 
Weston-super-Mare....| „ 21 28' ... ! 334] 5,538 — 
Wigan Corporation .....|  ... D Tt is sue 
Wolverhampton District 26 | 467 ＋ 328 514| 11,812 |+ 7,757 


а) These comparisons are with the corres od last уам, 
* Partly trial t Minus 8 daye. t Minus? days. 4 270 days. $ Plus 2 days. 
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AxOUNT| LAST PREVIOUS Price Балти PER BUSINESS DONE 
ОР Divi- МАМЕ, Wrrk's PRICE, Wednesday, Скит. DIVIDEND DUX DURING WEEK 

AMOUNT. | SHARE | ринр, DEO. 31. Jan. 7. YIELDED. ENDING JAN. 7. 

ELECTRICITY SUPPLY. & s. d. Highest | Lowest 

100,000 1 8 an Grnw'ch D'stot ee la pd TN. в 8 3 4 = " ju 

£100,000 | Stock 4 Do. 4j 1st Deb. Stock Prv. Certs, (red. 2 con. 5 11) 13 110 1з 1 em m ans 
7,600 10 14/0 | Bourpemonth and Poole Elec. Supp! 12) 124 171 18 5858 i - "T 
7.590 10 4/6 Na. 4 per Cont. Cumulative oan 10 11 10 11 4 110 
7,500, 10 Do. 6% Cum, Second Pref... - 9 105 11j 10} 1$ а 117) 11 
S | Яі 64% 1v. че per Cent. Debenture Stock т^ xd] 03 16 108 16 4 41! 2s — " 
£50,000 * A Bromley (Кеш) Elec. Light And e рем. . : ioe 1103 pr^ p P 2 1033 1023 
30,000 8 ютошрьоһ & Kensington Elec. Supp abe ons — 
ire eee 19 14 | 10 19 | 8 6 8 eee |. а 
32,000 5 8/0 | Osloutta Elec. Supply Ord. а to 80,000) ...... - sse- 64 Ta d Tå 468 ee 72а 4 
10,000 5 1/8 Do. (30,001 to 40,000)..... .......... — 0 7i [| . as aes e^ 
£250,000 | Stock 4% | Central Electric Supply Co, 4% Guar, рер. Stock. 105 108 105 1(8 814 1 - — os 
50,000 5 4/0 | Charing Cross & Strand Elec, ap. a to 50 000) Ad #4 91 2} 91 5 2 7 | February and Auguat к= es 
20,000 b ... Do. (50, 001 to 70 ,000) COETIR edu 8 9 9 9a eae — =, 1 * 
70.000 5 2/3 Do. 4% por Cent. Preference 4 5 4 5 818 8 " Y JU " 
40,000 б 5/54 Do. City Undertaking 44% Cum. Pref. . xd 4 5 4 4 ull 5 ves 
£250,000| Stock | 4% Do. 49% Deb. Stock Red.. 103 165 M3 105 8 16 11 ка 104] — 
44,486 5 1/6 „Chelsea Elec.SupplyOrd. (Хов. 1- 14, ,0004:90,501- -60, 986) 5i 5} ti 61 2 12 7 March CoP One eee On ee өзө Bee t- s.. 
SI, % Stock ux Do, per Cent. Debenture Stock (red.) xd| 108 11 108 111 4 1 0 | June and December... - — 
70,595 10 10/0 | Oity of on Electric Lighting Ord. .......,...... 10} ll 10} 1t 4 11 0 | February and August 101? — 
40,000 10 6/0 $ per Cent. Oumulative Pref. ......... 13 14 18 4 4 5 9 | January and July 13, - 
£400,000 | Btock 5 * Do. Брег Gent. Debenture Stock (red.) xd) 122 127 121 127 318 9 | June and Decem on eo 
300,000 | Stock 4 Do, 44% 2nd Deb, Stock Certs. (all pd.) xd} 102 105 1c2 105 456 "it — ees 
40,000 10 4/0 | County of — and Brush Prov. Ordinary ..... 8j 9i 84 9j 443 x э it 
8),000 10 6/0 De. t. Oumulative Preference . 12 18 12 18 112 4 | March and September — - 
000,000 | Steck 44% фут» Dob. ob. Block (all pd. )(red.) ss . х] 107 110 107 10 4 110 x» 107 ^ 
10,000 5 2/0 Foikestons tricity Bupply Co. Ordinary — 8 64 6 5 0 0 = ма ук 
£50,000 | Stock ves Do, 43 1st Debenture s 8 ock (red.)... .. ...--.- 102 105 102 105 - — oe - 
11,000 П 3/6 Hove Electric ting Ordinary. . . . 74 8} 73 tà 414 2 е Ф SEA 
31,000 H 6/0 Kensington snd nightatridge Or Ordinary — l0 и 10 11 4 10 11 » — — 
10,000 5 6x Oent. 1 ві 63 63 ei 6i 4 8 11 ** July DLL өөө 0 
£90,000 | Stock 174 be i Deb, Stock (red.). I Bob. Stk k.(red.)| 101 104 101 104 8 16 11 = on 
£115,000 | Stock 4% | Kenstn.& Engtbg.Co. & Notting Hill Oo. б t. St 'n.) 47 10€ 107 104 107 874 9 ж SC em 
41115000 3 -» | London Blectric Барр! ply C Ordinary. sooo: 11 2 и 2 š. рон & 
49,840 5 2/6 Do, 6 per TEE L A tà b 5i 591 58 th 
£150,000 | Steck 4% Do. 4 eed Gent. Ist M Debentare . — t6 93 £6 93 4 010 | Mar. „June. Se b., Dec. 973 „ 

100,000 10 7/0 | Metropolitan Elec. Supply --| 15) 164 105 170 4 0 0 | April and October...... 17 4] 
£120,000 | Stock Y Do. por Cent. Deb. Stock Wires Mor ;exd| 107 112 107 112 4 0 8 |Junesnd December. | .. oe 
ry Stock % Do, й ет Oent. Mort, Deb. Pen (re > ха 98 101 (8 101 B10 8 ы * ein 

10,853 10 67 Notting HII ectric Ordner ser s> LIII 14 15 14 15 4 0 0 March $99 эзе бөө 999 „„ >., ... 
‚000 100 4% Do. 4 per Cent. Ist Mort. Deli, "на 101 104 101 104 317 1 e ЭХ - 
12,194 7 2/6 | Oxford Nleotrio Ordinary .. — 5 6 б 6 48 4 10 Fà 

£50,000 | Stock 1% Do. 4% Debenture Stock“ нен, 99 102 90 102 319 4 * к; 

300, 1 eoe Band Electric .. 13 7 H H i? see eee ee — 
£135,000 | Stock — River Plate Elect. Lt, & Traction 5% ist Mor. Be? 14 9 75 8) - January and July ... ee É 
£100,100 100 44% Royal Electric Oo. of Montreal 447 1st Mrt.Dbs, ..| 101 108 101 08 4 7 5 | April and October...... own 
40,000 * 5/0 St. James’sand Pall Mall Electric nes 144 158 Mà 16 413 7 | February and August - — 
20,000 — 8/6 Do. 7 per Oent. Preference. — 8è 9i Bg 94 8 13 8 " 1 к ess 
8150,000| Stock L^ y4 Do. Zz рег Cent. Debenture Stock red.) xc} 97 "00 97 100 819 0 EC * 24 
11,000 5 " Smithfield Markets Electric Supply a: а 2 id 2 24 T4 — и (e 

850,000 Stock 4x Do. 4% Debentures $etosct s^ 220097890 we 5006660 0006 B0 90 - 80 90 B 8 11 ө "ТЇ 

65,000 5 Routh London Electric Вар уос 2 . — 8 34 8 зё не * 32, 31 
80,000 b 1/8 Urban Electric Supply Or р ФТ 34 43 4 | NM eo 112 
80,000 5 1/8 Do. 6% Cum. Pref. .... — so: oe 31 44 4 5 2 5 
110,000 à 56 Westminster Electric Ruppiv v Ordinary сосы о 00009 11 12 11 12 411 8 | March and September lt} А 
28,141 6 1/8 Do. брег Cent. Cum. Pref. .........«.. - 6 е4 ei 6} 814 1 b E са 
£67,100; 108 4% еа Deb. (red,) xd| 98 102 96 100 9 
, "African Direct Telegraph 4% ) X 4 0 January and J РАА — 
2⁵ 10 ее Amazon pi ro *499» (2999. ерер COO: P 979 (TF P9 © n 2] 33 24 8] eo June aad Decem eea э 
4119,700 100 one Do, [1 per t. Debentures — oe- om UP өө» Pe t 70 80 70 80 - жг ... 
£T: 8,840 Btock 15/0 lo.American een pocos PQOPM- 0001666 09. 00.00.09 De & fet ce: 48 51 48 51 5 17 8 Feb,, May, Aug., Nov, 4*3 өөө 
£8,105,580 Btock 80/0 . Preferred..... оор. "999094 04009 99499 P9 во P» sse 89 91 90 92 Ü 11 2 52 " b 90 
£8,105,580 Btock 2/0 Do. Deferrod IDTDZIIILAIMI *- ee 8 "i 8 8j 1 3 6 " Г] t 8j 
818,888,800 8100 #2 Commercial Oable Capital Stock. xd & bonus] 170 180 170 180 6 2 2} Jan., Ape., July, Oct. 
1,841,209 | Stock 4 Do. b per Cent. Debenture Stor ees "MÓN OE 95 93 96 439 s £44 
16,000 10 4 Ouba Submarine Ordinary 5 6 5 в 6 13 4 | February and August = - 
6,000 10 10/0 Do. Preference 10 per беш. e 14 13 14 7 210 s ебе 
13,000 5 2/0 | Direct Spanish — Laud M 9 33 514 4 | April and October д it 
6,000 5 5/0 Do. 10 per Cent, ulative Preferenc: .. ... 7 8 7 8 6 5 10 б e 
£80,000 50 4j Do. 4% per Cont. Debentures ........... .. .. ss- 99% 108% 984 10:4 4 8 3 | January and July 1(0 e 
60,710 30 3 Direct United States Cable .... 91 10 91 10; 6 6 9 | Jan., Apr. July, Ос. | 101 T! 
£92,600! 100 49% | Direct West India Osble 4{ Bg. ‘Db. (within Nos. i| 98 101 98 101 4 9 1 | June and 4 > 

000,000 | Stock 25/0 | Bastern Ordinary. Ito 1,200) rea xd| 115 120 15 120 512 8 | Jan., reis mp Oct. | 118} 115$ 

1,855,565 Stock 17/6 Do. 8 per Cent. Preference Stock .. : 89 92 8) 92 816 1 | 8) s 
1,584,045 , Stock 4% |* Do. 4 por Оепі. Mort. Deb. Stock (red. y e| 10 {8 165 108 814 4 | May and November...) 106 m 

800,000 10 2/0 | Wastern Extension .... uada] ole. X 10 114 6 1 9 | Jan., Apr., July, Oct. | 17, 10j 

820,000 | Stock 4% Do. 4 per Cent. Debenture Stock ... . ....| 107 110 107 110 813 0 | February and August ө 
8300,000 100 4X |*Wastern and S. African 4% Mort. Deb. 1909 ....| 99 102 99 102 818 7 | Feb and August ! 
£200,000 M 4% Do. $ per Cent. Mauritius Sub.Thehe.'--i.. | 992 102% 99% 102% 318 b | Мау and November. 01 1002 

160,000 10 5/0 | @reat Northern of Оо „ өх coupon No, f 26 27 26 26 5 15 1 | January and July ...... 264 2) 

£ 66,300 100 43% Halifax Bermuda Cable 44ZletMort.bev.winnnros| 93 (1 98 101 4 9 1 | June and December... xx к 

17,000 2 12/6 | Іһдо-Епгорөап................. vere. [1 601,200) (red. xd} 89 43 28 42 5 19 1 | May and November .. эй 5 

£100,000 100 6% | London Platino-Brazilian 6 per Oent. Debs., 1904 101 105 101 105 514 8 | March and September ee he 
00,000] 100 4% | Pacific & European Tel. 4% Guar, Debs, (red) xd} 97 10 97 100 4 0 0 June and December. ie 
15,609 10 eee *West African is Shares поз вете cee een eee eee. 8 4 8 4 LIS eee | 8 өө 
80,008 1 ... „Wost чыр” о f America.. $994224009429904 09200 өзө. безе» * i i eee | eon ow 

£150,000 100 4x Do. ; per Cent. Debentur es . .. 20) 98 wl 6 £9 4 0 9 | January and July ...... 2 - 
88,321 10 — Wen India and Panama. eee ee e eo > T r e fe May and Novem ку — 
84,568 10 6/0 о. b per Cent. Ist Prei. ы Сй 4 H 4 bi us 6 ы v 5 nr. 

4,669 10 LIII Do. - per Cont. ind Prefarence Serene 10006 өе +m 8 4 3 4 - 

280,000 100 5X |. Do.  &perOent.Debentures .. .., xd| 18 101 (8 101 419 0 | January and July...) |. 

207,980 10 8/ теша тастар (ate Br i n Submarine)... 11 113 11 114 6 1 8 | Mar, June, Oct., Dec. 1'} Il fa 

275,000] 100 5% t. Debs. (and Series, 4806) xd| 100 103 100 108 417 1 June and December. m 
4400, Stock 4% Do: 4 per Cent. Deb. Stock (red... ., xd| #7 100 от vo 4 00 ‘is 905 zs 

44,000 * T TELEPHONES. ; н 
Ohili Telephone (fully paid) 1 4 4 4 5 11 1 | Angust.. — 500 s. 
224,850 10/0 8 Consolidated Telephone Con. and Manfz. .... . 10 2/0 10 2/0 15 0 0 | April and October...... е, — 
12,680 1 Monte Video Telephone Ordinary... à E 5 0 0 | November ............... see © 
86.492 1 1 Do. 5 per Cent. Preference 9919949940900 « вве. Bee ees 1 1 b 0 0 n .. eer 
£1,983,388 Stock National Co. Preferred Stock ee SOF „% tee ere set eererees: 94 £6 95 $7 6 4 1 eee £61 044 
£1,966,667 | Stock 44 Do, Deferred Stonk «creer сн ese 66 68 72 74 6 5 0 о DEP 69 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference 12} 133 123 18 4 511 | February and August 84 13} 
45,000 10 6/0 Do. брег Cent. Cumulative 2nd Preference. 1) 124 12 3 412 4 T " 12ү} 12g 
260,000 E 2/6 Do. брег Oent. Non-Cumulative 3rd Pret. f bg tà bà 418 0 1 > bj 
2,000, 000 Stock * * ро.  Debenture Stock $$ per Cent. (red.) xd| 93 98 t3 98 81211 | June and December ... f5 94} 
£600,000 | Stock 4 Do. ( per Cent. Debenture Stock (red.) хі] 99 103 $a 103 EA S 160 - 
171,504 1 0/6 Orlental эзге "38999-9409 999400090400:0900f CECE BOCES вабо. о анк. i 1 i 1 6 0 0 ме апа October,.... ere ese 
58,000 b 8/0 United River Plate SOSSSCO ST 2093092402 * 5949. 94 C Fe COE xd 41 52 b 5$ 6 13 0 July . 64 LII] 
5 2/6 Do. 5x Oumulative Pref. 6 COL eee bes Fete oe Bee xd 4t E} 4$ b b Ü 0 June and December ee. eo 
4 79,47 Steen 5x |° Do. 5 per Cent. Debenture Stock (red.)  xd| !(0 1403 100 108 41; 1 June and December. os 
| МАЧ 
FINANCIAL, INVESTMENT, &o. | ( 
19,990 5 8/0 | Electric and General Investment 6% Cum. Pref, xd b 53 51 51 5 4 4 : 
180,227 10 1/9 Globe ph and Trust |... 200000» 22^ ve . 5i 9 8 9 619 6 Jon. ДТО jy; el 
180,042 10 9/0 туо, per Cent. Preforeno$ ........„„„...-- os: se. 124 " 12 184 4 8 11 А T 
11,888 —— 8 = MO Ва tar... . f. f · . · : · 9 $09 999 „„ „„ "өзө, | 6 7 Ti. ч ч = 8 1 
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; ELECTRICAL COMPANIES’ SHARE LIST, 
PRs AMOUNT | LAST PREVIOUS Price БАТЕ PER BUSINESS DONE 
AMoUmr | or |Drvr НАМЕ! БЕ Parom, | Wedaesday, | Синт. DIVIDEND ров, DURING WEEK 
i DEND. DEC. 31, Jan. YIELDED, ENDING JAN, 7. 
Man , ELECTRIC RAILWAYS, TRAMWAYS, &o. ü ü a i 4 r 4. . * * 
' o-Argentine Shares (1 to 260, ——— 4 pril and Oc Pv 1 ў 
£230,000 | Stock 05 E C eb. 9 xd 125 130 125 10 412 4 КА S ete 
20,000 10 6/0 Barcelona Tramways ary saa * ШАТЫ 9 11 9 li 2 14 6 э е aso 
10,000 10 5/0 Do. 5% Cumulative Preference . . . XC 9 10 9 10 5 0 0 - — ove 
4148, 100 Stock 477 Do. x Debenture Stock (red.) sere | 95 100 95 100 410 2 ec eve — 
15,000 10 4/0 | Blackpool and Fleetwood Tramways. . . 11 13} 12} 31 416 4 — e - 
75,000 L — Brisbane Electric Trams, Investment Ord, .ss.s.ss- it 81 Bt 81 see — m oe 
75,000 . 5 2/6 Do, 5% Cum. Pref.. нане EERO TOR EE TIT PORTO: FOE вве нне на. 5 44 5 5 0 0 bend be өзө 
3 — d Do. 447 Deb, Prov. Certs. . . , Xd 101 121 101 104 4 | 5 З 24 4 з А 
, Bristol Tramways and Carriage О - ? 4 ebruary and August vee — 
25,000 10 ú Do. тенг бур! нй . ха 20 103 10 10i 8 15 11 - — 79 
£ 00,000 | "took 4 Do. &рег Оепі. Debentures . .. xd| 105 107 100 10) 818 4 | February and August -— - 
& 00,000 | Stock British Columbia Elec. Ry. Def. Ore. Stk. “ex lights © 72 17 у v ' ees ese 
£ K 0,000 Stock 5% Do. Pref. Ord. Stock wesa 00008 c & rights one #2 9/ 6 3 1 m" oe m 
£ 150,000 +) 517, Do. 449% Ist Mort. Debs. . =en €X rights IO 102% 100% 102% . » ese - 
182,068 10 6/0 British Electric Traction Medicine qi] ae 13 12 18 618 6 - 12] 111 
100, 000 10 9% Do. 6% Oum. Pref. вовни вове COR eee Oe Coe 000 вое еве 11 12} 11 12} 4 18 0 February and August 12$ 11 
45900,000| Stock 5% Do. б per Cont. Perpetual Debentures . . 124 197 1294 127 819 0 — 126 144 
100,000 5 yn Buenos Ayres & Belgrano Ordinary ‚өөө Toda 12 2 2 5 ese ore 27, 2$ 
40,000 5 8/0 Do, * “A” Oum, Pref, $64 Oe "hh ca ТТ 5 tà 5 5 5 9 1 "- 20 эге 
37,600 ù 3/0 Do, LIII ана d 5 bg 6 5% 5 9 1 s.. oes eee 
£320,000 | Stock 5% Do. Gent. Debenture E LECT OE ха! 108 106 104 107 4 13 10 с ese ove 
#120,000 | Stock 5 Do. Н 2nd Deb. 8t'k Prov. Carta. (all pd.) 4d 86 99 98 93 510 - zm 
‚10,000 b 6/0 | Calcutta Tramways (1 to 70,°0°) 5 63 7% ti [E: 428 — - - 
82,268 5 — Do. (fully paid) (70,001 to 102 268) . iv sid «essi? 4 4; 6$ 7 — - tee oe 
4850, 000 100 43 Do. lst Deb, Stock (Red) ГІЗ xd 105 108 105 108 4 3 1 eee 10% ... 
480,000 1 1/ Саре c Tramways Shares 553652 %%%%%çw1'ç 1d 24 2% 2} 2$ se Lll 28 — 
£1,8€0,014 | Stock 4 Central London Ordinary Stock . e 107 110 167 11) 813 0 |Juneand December...| 19097 1093 
£494,098 Stock 4 Do. 47 Preferred tock СРЕО ОЧ 105 108 105 108 8 14 1 ... ы mes 
£4904 ‚998 Btock 4 Do. Deferred Btock . Oe CPC CCR Eee "a^a FOR Cee 9*9 FOF edv Oe 10 8 ] 11 103 111 8 12 1 Lans еее 2 
£698,201 100 á Do. 4% Deb. ТИШТЕ . 116 119 116 119 8 7 2 Е * 0 өзә 
40,000 5 2/6 | City of Birmingham Trams. 5%! o — 41 51 41 5i 415 3 «s — - 
££800,000 100 4 . 4% 1st Mort. Debs. ansam MUT 205 101 10 8 16 10 ns. 1024 et 
£1,830,000 | Stock 8 Oity and South London DI Ба? 75% 76% 753 70] 8 8 5 | February and August 16% 75 
87,500 10 1 (60,001 . (Nos. 2 3 „%. eoe ы LII ГІ! i" LIII „ә 
10,000 10 0/1 Do. (00, 001 T 00) [III "4998 ^ 88008 e^ vat see , ), ve е 
150,000 | Stock 5% Do, 1 „| 180 138 180 133 8 15 2 р ча — - 
8200,000 Stock 5% Do, (i ) "эзсез SOL CHEER EEE MUI Im 128 131 128 18\ 8 16 2 see oes vee 
£150,000} Stock 5% Do. (1901) ....-. F ²⁰ m qubdiédpises]! “Lae 127 123 127 3 19 1 én ose — 
£446,463 | Stock ax Do. 4 per Oant. Perpetual Debontura 115 118 15 118 8 710 | May and November. 117 110i 
£120,000| Stock 32/10 | Colombo Elec, Trams & Ltg. 5% 1st Mt. Deb. (red) .. — 100 102 100 102 418 0 EN 104 e^ 
60,000 10 5/0 | Dublin United Tramways (1898) Ltd., Ordinary. . , 12 13 12 18 4 4 7 pe ove - 
59,987 10 6/0 Do. 6 per Cent. Preference.. 998599 *995240D4929 099 өөө ees | 144 153 14$ 153 8 17 5 eee eee өз 
8300,000 100 MX Do. per Cent, Mort. Debs, (red.) -- | 95 88 95 £8 811 5 иф өөө -" 
80,000 5 i Electric 21 Traction of Australia 67 Cum. ie" 8j ) 8i 44 613 4 БЫ von - 
£75,000 | Stock 5% Do. брег Cent. Debenture Stock (red.) 97 100 97 100 5.0 0 рр өө - 
78,000 10 /0 | Great Northern and City Railwy Pref, Ord, (496) 74 84 7i 81 810 7 ia 8% æ 
20,000 10 8 рерни p poro lg onal dho: —— ——— "| 234 ?4 24 244 217 2 | March and September — vee 
10,000 10 8 por Oent. Preference 6 % „„ „ „ „% 606% „% 909 „%%% : 132 183 184 181 4 7 34 э ' eee wee 
80,000 5 2/6 "ule of Thanet Elec. Trams and Light'g 5% Prot, > 4 44 4 44 5 11 1 FA 4 — 
wir ^ 000| Stock 47 Do. єй per Cent. SETET Nock ха 93 c? 91 y? 43 4 әй e.. pen 
87,600 10 1 Liverpool Overhead Railway mary. seese 6 6 5 5 114 1 | February and August ө - 
10,000 10 63 Do. ^, „жеў Oent. Preference 239699 s0090990 0060904948 *** 9 log y 10} 1 17 7 LT] ooe ~~ 
#125,000 Stock 4 Do. M t. Debenture POSTS Cee CRT HE COR EE. Oe 93 101 99 101 8 19 8 January and July е... ser * 
{51,501 10 5/0 | London Uni i Sree 5% Cum. Pref, ........ xd 111 11} 1! 114 4 4 8 a 1d .. 
80,999 10 4/2 DU." оа wed 49 — 11 11$ 418 ө = NN 
£655,841 | Stock 4% Do. 4% 1st Mortgage Debenture Stock . „ Xd 108 106 108 106 814 1 - ө ө 
£169,659 | Stock #84 Do, Prov. Certs - sé. de NU ^ 106 105 108 1(6 “е 600 on m 
$0,500,006 | 21,000 5% Milwaukee Elec. Rail, &Lt. Co. b. „Urt. Bonds. 112 117 119 117 4 5 7 ow - - 
850,000 100 [4 Montreal Str't Rl sp te хри a ae 104 106 104 106 414 8 - - — 
3110, 000 100 53 Do. Sterling 1 De bentures (1922) . .. 108 110 108 1120 1 2 2 ié 109} — 
24,000 6 New General Д= А, -— 606006000 40000000050€ 2 3 2 8 6 13 4 s eee — 
50,000 5 6/0 Do, 6 per Oent. Cumulative 24 84 24 3} 811 6 | Meg „„ - - 
£181,800 100 596 Do. 5 per Cent. Mort. Debs. (Reg.) .. . xd 93 £8 gt 96 642 * — — 
' £150,000 | Stock 5% | Perth(W.A.) Elec. Trams, Ltd, Ist Mrb, Deb, Stk xà 99 10! 99 103 417 1 sa 101} e 
18,834 10 8/0 Potteries Blectric Traction Ordinary — 00-08 > 84 9 B4 9$ 448 - 9 w 
£0,000 10 5/0 Do. Oent, Oumulative 10 11 10 11 41011 | February and August — - 
4320.000 | Stock tix Do. Cent, Debenture Stock 106 109 106 19 6 2 7 e eee — 
150,000 1 өгө Bouth Lancas Electric Traction & абы Ora... n = m - e — 
51,182 1 * Do. Hg Preference (18/0 — — — © е аа April and October..... — — 
50,000 1 e» Do. Preference (fully p ald) .. s.. 99 509 cee oos — - eee u r] Im ә, 
$00,000 | Stock id Do. éf% Debenture Stoch (09% 5 = January and Ju ss v 
£540,800] Stock 8% Waterloo and City Ordinary - —.—. DA b7 91 97 8 1 0 | June and December .. 97 914 
ELECTRI $ MANUFACTURING, & o. 
550 1 ва. Alliance Electrical Co. 15 8 Prei. Err A 1 } 0 18 4 eee eee өт» 
, 1 ... Aron Electrici Meter r inary ТОЛ Г a a ГЇ LL] eee е. ы 
125,000' 1 7 Do, ulative Preference .................. 4 i 12 Y March and September - - 
100,000 5 4/0 | British ted Wire Ordinary en een . 73 8 1% 8 512 6 July and TOM; а ows - 
100,000 5 8/0 Do. perOent. Proferenee ..... . 5% 6 54 6 5 vu 0 January and July... it ve 
£250,000 | Stock 4i * Do, Ha ist Mort. Deb. Red. xd 103 106 104 108 4 8 6 ex . — 
£250,000 Stock 84/5 Do, (1902 Issue) .... ...... "Por . xd 100 108 104 108 4 8 6 - one — 
200.00 5 3/0 | British Westinghouse 6% Preference xà t4 6 51 6 5 0 0 5 
£500,000; Stock 4% Do.  4percent. Mortgage Deb, Stock xd 101 103 10; 104 81311 ec 1034 1023 
106,781 1 Brush Electrical Engineering.. ые 11 1 14 e March . . . one ene . e — 
150, 000 3 өзө Do. брег ent. Pref, Non-Oum. ...... Cad 1 là 1 lg » March and Septem ber eee ТА 
£125,000 | Stock Do. @ per per Oent. Perpetual lst Deb, Bloch" 100 103 100 103 4 7 7 | March and барар A en 
£125,000 Stock Do. etual2nd Debenture Stock . .. xd 91 96 91 96 413 8 | January and July " 
85,000 5 6/0 ens Gable Construction Ord. . . 1 14 15 14 15 6 13 4 10 " 1 14% 
40,000 5 3/6 per Oent, Cumulative Preference... xd 53 6 53 6 43 4 8 „ 5i T 
£90,000 | Stock 47, per Oent. lst Mortgage Deb. (rod.) xd 108 112 108 112 4 0 3 | November and May .. sá vió 
450,000 1 071 бый -Kellner ler Alkali Oo. fully pala) мде 2и: 1 i 1 1:0. .0 Р = - 
£250,000 | Steck $17, Do, 447 First Mort. Deb. (red.). e 95 10) 95 190 410 7 ids 904 — 
60, 000 1 714. | Ohadburn’s jhi Telegraph Ordinary . жага 1 ! 1 1 9 20 | Maroh .......... 5» - - 
85,000 3 1/93 | Orompton and Oo. (Nos. 1 to 54,000) . . 2 3 3; 3 6 0 0 | January and July 2h 
4100, 000 100 5% + Do. 5 per Oent. First Mortgage Dod. (rcd. ха 1017 1067 100% 105% 415 3 " x ese - 
199,261 5 Re Edison & Swan United (“ A" Shares) (£3 paid, | à i ! 4 * February and August - - 
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Ws are publishing for the first time in this issue a new 
Supplement Table giving particulars concerning the large 
electric power distribution companies in this country working 
under Parliamentary powers. From the table it will be seen 
that the only one of these power companies which is in really 
active operation is the Newoastle-on-Tyne Electric Supply Co. 
Besides supplying electric light to a large part of Newcastle, 
this company is à power company in the true sense of the 
word, and is responsible for the driving of а number of large 
manufacturing works, as well as a line of tramways. The 
second company on our list, the Midland Electric Corporation for 
Power Distribution, has a finely-equipped works and an exten- 
give distribution system, and, as it is also in a most favourable 
‘position it will, we trust, soon be working with economy on а 
heavy load. The remaining power companies are either 
working under more or less temporary arrangements or 
are still in the earlier stages of their development. Some 
of these companies have a considerable field in “bulk” 
supply to local authorities holding provisional orders, for, as 
will have been seen in the Supplement Sheet of Electricity 
Supply Undertakings which we published with our last issue, 
several of these smaller local authorities are awaiting the 
development of the power companies in their neighbourhoods 
before establishing an electricity supply. 


INCIDENTALLY, we may call attention to the misuse of the 
title power distribution company by several small electricity 
undertakings. For instance, the station at Lewes, whose 
total connections are an equivalent of 4,392 8 с.р. lamps, is 


run by a company styling itself the County of Sussex Electrical 
Power Distribution Co.; and the County of Kent Electrical 
Power Distribution Co. appears to have done no more than 
erect a small isolated generating station at Sheerness, and to 
have obtained & provisional order for another in Sevenoaks, 
the population of these two places, which are about 80 miles 
apart, being 15,278 and 6,108 respectively, and neither 
appearing to offer а very extensive field for power distribution. 

Іх another column will be found an article by Dr. Амскго 
Baxtı, the editor of our contemporary /’Hlettricista, on a 
singular phenomenon observed by him with rotatory con- 
verters when set to charge a battery of accumulators. The 
charging current is then found to be highly pulsatory, though 
the same converter, working at the same actual power on the 
same supply at the same voltage, but delivering its output 
on а plain non-inductive resistance, gives a perfectly 
smooth continuous current. The investigation is worthy of 
the attention of all station engineers who use converters for 
battery charging. 


— 
. Tue Hewitt mercury vapour lamp, which was on view at 
the offices of the British Westinghouse Company on Friday 
evening, and of which an account will be found in another 
column of this issue, has an efficiency of less than half a watt 
per candle. Unfortunately, however, the rays which it emits 
are nearly all at the violet end of the spectrum, so that 
the lamp as it stands is practically useless for ordinary pur- 
poses of illumination. A few red rays may be produced 
by forcing the lamp, but these are merely due to heat- 
ing effects. The only way out of the difficulty appears 


to be by the use of red fluorescent screens or reflec- 


tors, which, when placed near the lamp would themselves 
appear of a brilliant red colour. By the light of the lamp 
itself, yellow appears green, and red becomes black ; the faces 
of those who attended the demonstration were a greenish blue 
relieved by purple, and the ordinary polished oak furniture 
was not improved by the brilliant green hue which it assumed. 
The only practical application to which the Hewitt lamp is 
immediately adaptable is probably for photographic purposes, 
and it certainly should receive the consideration of draughts- 
men and others when ferro-prussiate and ferro-gallic prints 
are required. If, however, some means can be found to 
remedy the colour difficulty, even by an addition of 100 per 
cent. to the inefficiency of the lamp, it will be a great advance 
in electric lighting. 
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Some of the facts and figures given by various speakers at 
the teachers’ conference, organised by the Technical Educa- 
tional Board of the London County Couneil which took plaee 
last Friday and Saturday, were both interesting and instruc- 
tive. Mr. Warp, who was chairman of ome of the meetings, 
said that out of every six American students who come to 
Europe for technical education no less than five go to Germany. 
It was- also suggested at the same meeting that the public 
schools are not keeping their curricula up to the present day 
demands, and perhaps this might equally well be said of the 
universities. Mr. Franx Caste said that of the first 12 
wranglers in the last Cambridge tripos only five came from 
Public Schools, the remaining seven from Grammar and Board 
Behools, and the senior wrangler held a London County 
Council intermediate scholarship ; and it appears that Public 
‘School boys are not only devoid of knowledge but devoid of the 
‘ knowledge of what they ought to know. As has frequently 
been insisted upon in these columns, the chief weakness of our 
technical educational systems is the insufficient training of 
those destined for leaders in our engineering industries, and it 
does not seem right that we should have to look to the Board 
Schools, rather than the Public Schools, for the primary educa- 
tion which will form the best foundation for an engineer's 
training. 
— 
Ат a meeting of the London Electrical Contractors’ Associa- 
tion, reported on another page, Mr. Б. TwETDT Ѕмітн gave a 


clear account of the proposals which the London County 


Council is making in the next Parliamentary session to give 
it further control of electricity supply in London. The Bill 
relating to the purchase of electricity undertakings at present 
owned by limited companies in London is practically a 
resuscitation of the unsuccessful measure brought forward 
last year. The passage of such a Bill would be a step towards 
an eventual acquisition by the London County Council of 
all the electricity works supplying the London area, and 
would, in our opinion, not be conducive to the good 
of the eleetrical industry. The second Bill referred to 
by Mr. Tweepy Бмітн is an omnibus Bill, in which 
two clauses are embodied giving the London Borough Councils 
power to issue regulations as to house wiring and to do 
house wiring themselves. The wiring firms which form the 
National Electrical Contractors’ Association are right in their 
desire to oppose this measure, but we think that sueh oppo- 
sition would be more effective if it came from a stronger body, 
such as the Council of the Institution of Electrical Engineers, 
who might fairly be requested to assist the more humble of 


‘their followers. 
p een) 


Tur Paper on “ Electric Automobiles” which was read 
before the Institution of Civil Engineers by Mr. H. Е. Jost 
on Tuesday, was interesting from many points of view. 
„Although the Paper contained little more than might have 
been said on the subject a year ago, yet, as it was the first of 
its kind, we must not be too critical, and Mr. Јов is, cer- 
. tainly to be congratulated on introducing s subject of which 
во little is really known, not only by the public but by those 
who are employed in the electrical industry itself. As is seen 
by the abstract published in another column, the author was 


optimistic in his views regarding the future of electrically- 
propelled vehicles, and laid particular emphasis on the fact 
that electricity isthe only motive power which can be obtained 
by the utilisation of the kinetic energy possessed by the car 
when running down hill, That the motor can act as a 
generator and return energy to the storage battery is, doubt- 
less, а favourable point; bui we believe that many makers of 
electric automobiles do not consider it as of great importance, 
owing to the almost insignificant amount which can be thus 
obtained. Many points of interest relating to batteries, sizes 
of wheels, &c., were also gone into. The discussion following. 
the Paper was short, but it will be resumed on Tuesday evening 
next. | 
— 

Ir was announced yesterday that the Underground Electric 
Railway Oo. of London intends to issue £2,000,000 of Great 
Northern, Picoadilly and Brompton Railway stock. This issue 
carries with it & guaranteed dividend of 4 per cent. out of the 
£5,000,000 capital of the Underground Electric Railway Co. 
of London, which, in its turn, is guaranteed by Messrs. Speyer 
Bros. It will probably be remembered that the arrangements 
between the Underground Electric Railway Co. of London 
and its affiliated companies is that each of the latter contri- 
butes а certain proportion towards the cost of the equipment 
of the Lots-road generating station, and, in addition, pur- 
chases its power from that station. The District Company, 
however, will be supplied with electric power at cost price. 


‚Тһе announcement of this new issue comes—perhaps 


designedly—at a favourable moment, inasmuch аз the 
closing prices for Central London deferred stock on Wednes- 
day evening were 109-112, which, we believe, is the highest 
figure yet reached, probably in anticipation of an increased 
dividend, and there is evidently an improvement in the pros. 
pects of the City and South London Railway Co. which has 
just declared a 34 per cent. dividend. 


— — — Oe жезл 


Motor Car Exhibition Tho first Stanley Automobile Exhi- 
bition will be opened to-day at Earl's Court, and will close on 
the 24th inst. Another automobile exhibition will commence 
at the Crystal Palace on the 30th inst. and remain open for & 
week. 


Abandonment of Electric Railway Projects.—It was stated 
in last night’s papers that both the London-Brighton mono- 
rail scheme and the City-Orystal Palace tube railway, for 
which Bills have been deposited for the next Parliamentary 
session, would be abandoned so far as the coming session of 
Parliament is concerned. 


Long Eaton Corporation Electricity Supply Works.—The 
electricity works which the Long Eaton Corporation has 
erected under its provisional electric lighting order granted 
in 1900, were formally put into operation on Thursday last 
week. Some particulars concerning the station will be found 
in the large sheet table of electricity supply works published 
with our last issue. 


“ Marconi Possibilities."—This is the title of an article in 
Wednesday’s Datly Mail. Our contemporary is informed by 
‘Can expert that Mr. Marconi “is still on the verge of his 
great invention and at any moment he may make discoveries 
which will fit wireless telegraphy for many unexpectéd pur- 
poses." We wonder if one of these will be the practical 
utilisation of wireless te'egraphy for the transmission of 
commercial messages across the Atlantic. 
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Standards for Electric Light and Power Cables.— It will be 
remembered that some time ago the Cable Makers’ Associa- 
tion, of which the majority of the British cable manufacturers 
are members, adopted a standard set of conditions and stan- 
dards for the sizes of the conductors of electric light and power 
cables. We learn on good authority that the Association hes 
for some time past been at work discussing а series of standard 
sizes for thicknesses of dielectric, lead-covering and armouring 
in underground mains, and a set of most usefal tables and 
standards will shortly be issued by the Association. 


New Cable Steamer.—The trial trip of the new c.s. 
“ Restorer,” built by Messrs. Armstrong, Whitworth & Co., 
on the Tyne for the Eastern Extension, Àustralasia and China 
Telegraph Co., took place on Thursday, Jan. 8th. In addition 
to accomplishing her full contract speed of 14 knots, when 
opened out by the builders on the measured mile off the Tyne 
the vessel accomplished 15:9 knots. She subsequently had a 
19 hours' spin in а heavy gale, and, we understand, behaved 
splendidly. The vessel leaves the Tyne for the south in a few 
days to complete her appointments and to take in her electrical 
equipment. 


Cable Interruptions and Repairs :— 


Dominica — Martiniqunůne . . . 

St. Lucia— Martinique Р May 9, 1902 
Guadeloupe—Martinique ............................ ~- May 9, 1902 
Puerto Plata— Martinique 2 July 10, 1902 
Anjer— Kali and. . Aug. 2, 1 
Guantanamo — Mole St. Nicholas. . Aug. 5,1908 
Cayenne— Pinheiros -.................................... Aug 13, 1902 
St. Lucia—St. Vincent ................................ Sept. 19, 1902 
Reissi-laea (Yemen)—Camaran..... .................. Oct. 22, 1 
Cadiz—Teneriffe ......................................... Nov. 3, 1902 
Falmouth— Bilbao Dec. 18, 1902 
Assab—Massowah ......................................._ Dec. 50, 1902 
Сар St. Jacques— Haiphong .......................... Jan. 5, 1903 


Metropolitan Electric Supply Co. and the London County 
Council: Arbitration. — This arbitration was continued on 
Thursday and Friday last week and on Monday, Sir W. H. 
Preece and Mr. S. Z. de Ferranti following Mr. Robert 
Hammond in the witness-chair. Part of Thursday and the 
whole of Friday were given to the examination of Mr. C. S. 
Peach, the architect to the Metropolitan E:ectric Supply Co., 
whose evidence was continued on Monday. Mr. Peach was 
followed by Mr. H. Riley, surveyor; Mr. W. Lawrence, 
builder and contractor; Mr. C. Reilly, architect; and 
Mr. L. R. Vigers, architect and surveyor. At the close of 
the proceedings on Monday, an adjournment was taken 
sine die. 


The Academie des Sciences Prizes.—The Hébert prize has 
been awarded to M. C. F. Guilbert for his work entitled 
“ Electricity Generators at the 1900 Exhibition”; the 
Saintour prize has been divided between M. Riquier, in recog- 
nition of his work in mathematics, and M. Adolphe Minet, for 
his researches on the electrolytic preparation of aluminiam ; 
the Gegner prize has been awarded to Madame Ourie for the 
continuation of her researches in connection with radio-active 
bodies ; the Wilde prize to M. Schulhof fur workin astronomy. 
A Hughes prize will be awarded for the first time this year, 
and the conditions to be observed by candidates for this and 
other priz-s are fully set forth in the Comptes Rendus for 
December 22, 1902. 


A Leeds Local Section of the Institution of Electrical 
Engineers.—An addition to the local sections of tue Insti- 
tution hes taken place in the formation of a Leeds centre, 
which will include the whole of the county of Yo'kshire with 
the exception of the Cleveland district. At a well-attended 
meeting held at tbe Yorksbire College on Wedne-day, at 
which it was stated that the Institution had sanctioned the 
proposal, the following officers were elected : Mr. Н. Dickinson 
(Chairman), Mr. A. L. C. Fell (Vice-Chairman), aud Mr. 
G. В. Blackburn (Hon, Secretary). Committee: Messrs. Т. S. 
Anderson, A. 5 Barnard, К. A. Chattook, E. Н. Crapper, 
c. J. Hall, A. B. Mountain, G. D. A. Parr, C. J. Spencer, 
G. Wilkinson, К, Н. Campion, S. W. Cuttriss and W. Emmott. 


The headquarters are to be at the Yorkshire College. 
next meeting will be held some ‘time in February, when the 
chairman intends to read an address. 


The 


The Electrical Equipment of the North-Eastern Railway.— 
A large contract for the electrical equipment of a section of 
the North-Eastern Railway has been placed with the British 
Thomson-Houston Co. This firm will supply the electrical 
equipment of 50 motor cars and 50 trailer cars on the 
multiple unit system, similar to that employed on the Great 
Northern and City, and Central London Railways, the railway 
company finding the coaches themselves. In addition to 
this, the British Thomson-Houston Co. will carry out the 
necessary alterations to the permanent уау —тіг., furnishing 
the collector rail and bonding the track—and they will also 
supply the locomotives for goods traffic. Further particulars 
of the scheme will be found in The Electrician, Vol. XLIX., 
pp. 712 and 721. 


The Watt Memorial.—The Watt anniversary lecture was 
delivered at Greenock on the evening of January 9th by Sir 
Wm. Ramsay, K.C.B., F.R.S. In his introductory remarks, 
Mr. A. R. Prentice, the chairman, referred to Dr. Carnegie’s 

enerous monetary gift towards the Watt memorial, and Sir 
Wm. Ramsay, when speaking on the same subject, said he 
would like to put a few considerations before them as to how 
the money ought to be spent. It appeared to him that the 
prosperity of & nation was best gained by the education of 
the masters, and not of the workmen. He did not wish 
tbem to think that he deprecated the idea of workmen being 
educated, but he thought that there was more to be gained by 
strengthening brains than sinews. He advised that money 
should be devoted to carrying out costly and important 
experiments rather than to the erection of buildings and 
statues, as he was sure that the former method would be just 
what James Watt himself would have welcomed. 


Obituary.—The Rev. Henry W. Watson, D. Sc., F.R.S., died 
at Brighton on the 11th inst. at the age of 76. He was a 
frequent contributor to the Philosophical Magazine on mathe- 
matical and electrical subjects, and amongst his writings may 
be mentioned his book, Electricity and Magnetism : (1) Elee- 
trostatics ; (2) Magnetism and Electrodynamics,” and the 
article on ‘‘ Molecule" in the “ Encyclopedia Britannica." 
He was elected a fellow of the Royal Society in 1881, and 
had been living in retirement since Augast last year. 

The death occurred on January 8th at Trieste (Austria) of 
Mr. Frank Bolton, who bad been the Eastern Telegraph Co ’s 
superintend. nt at Trieste since August, 1882, and the com. 
pany’s agent with the Austrian Government since 1891. Mr. 
Bolton was trained at Wharf-road, and entered the service of 
the predece-sors of the Eastern Telegraph Co. in 1869. in 
which year he went to Malta. His first appointment as 
superintendent was at Salonica in 1878. Mr. Bolton was in 
his 50th year, and was much esteemed. 


Rotherham Corporation Tramways.—Two sections of the 
Rotherham Corporation tramways are now ready for open- 
ing, and the Board of Trade inspection will shortly take 
place. Messrs. Kennedy and Jenkin are the consulting engi- 
neers to the scheme, which at present consists of 7} miles of 
single track with passing places authorised in a tramway bill 
passed in 190). The line is, of course, ou the troliey system, 
the overhead lines being carried on side poles with bracket 
arms, and span wires from poles or rosettes. The line voltage 
is 500. Fitteen cars have been ordered all of the single-truck 
type, but some are double deck and others single deck. The 
former have a seating capacity of 56 and the latter 28 pas- 
sengers, Th; rails are of the girder type weighing 801Ь, 
per yd. There are two motors on each car, se iss parallel 
control is employed, and the usual hand and electric brakes 
have been fitted. The tramways are part of a combined 
lighting 4nd traction undertaking, the former of which was 
put into operation in May, 1901. The power station contains 
five Lancashire boilers, six Allen engines (aggregating 
1,260 H P.), and four Allen two-pole dynamos, three Allen 
multipolar dynamos and a Siemens multipolar dynamo, having 
an aggregate capacity of 720kw. 
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Wireless Telegraphy.— A Reuter's telegram from New | works. With the consent of the deputy-chairman, the engineer has 


York states that at the request of Signor Marconi's repre- 
sentative, President Roosevelt has consented to prepare for 
transmission over his signature the first formal wireless 
message to be sent across the Atlantic Ocean after the opening 
of the Cape Cod Station. This station, says Reuter, will be 
open for public work in about ten days. The message will be 
addressed to King Edward, who is expected to reply by the 
same method of communication. Signor Marconi will him- 
self transmit the message.——A telegram from Aldershot 
announces that the head-quarters of the First Army Corps at 
Aldershot and the head-quarters of the Channel Squadron— 
i.e., the Vernon, torpedo school ship, off Whale Island, 
Portsmouth,—were brought into touch by a most successful 
wireless telegraph experiment on Monday, condacted by the 
Royal Engineers, in the Long Valley, Aldershot, and by the 
bluejackets at Portsmouth. The receiver at Aldershot was a 
small captive balloon, specially fitted with metallic ribbons, 
in charge of Col. J. L. B. Templer, Superintendent of the 
Balloon Factory. It is stated that continuous communica- 
tion was maintained, with the exception of a few breaks 
caused by the high wind. The detachment of operators pre- 
pared by the Royal Engineers for the Somaliland Expedition, 
which leave this week, were present at the experiments. 
According to the Datly Май the Great Northern Telegraph 
Co. has broken off negotiations with the Marconi Wireless 
Telegraph Co. for the establishment of wireless eommunica- 
tion between Iceland, the Faroe Islands, and the Shetland 
Islands owing to the price demanded by the Marconi Com- 
pany for establishing wireless stations being almost as much 
ás would be required for laying cables. The project for link- 
ing the islands together by wireless telegraphy has, therefore, 
been abandoned for the time being.— The following letter 
from Sir Norman Lockyer appeared in The Times on Wed- 
nesday :— | 

Some months ago l discussed with Mr. Shaw, the secretary of the 
Meteorological Council, the desirability of obtaining information regard- 
ing barometric pressures from еца crossing the Atlantic by utilising 
Marconi's marvellous system. I did not then carry the matter further, 
waiting for Mr. Marconi's return to England. Yesterday, however, in 
reply to an ethergram from him, I asked him to help us in this matter, 
and I àm glad to say that to-day I have received the following message :— 
“ By wireless telegraphy.—Thanks for suggestion. Hope to be able to do 
во soon. Big westerly gale here Monday.—Marconi.” Таш sure that all 
friends of science will be grateful to Mr. Marconi for such generous and 


invaluable assistance, which will undoubtedly be of enormous advantage 
to British meteorology. 


' Supply Interruption at Hull.— A serious interruption in the 
electric lighting supply at Hull occurred last Monday, and 
we give below the official announcement concerning it. The 
system used at Hull, we may remind our readers, is the high- 
tension continuous-current system, with rotary continuous- 
current transformers and automatic switches at sub-stations. 

The electrical engineer begs to report that on Monday afternoon, the 
12th inst., at 3:50 p.m., four large generators at these works were running, 
when they practically simultaneously broke down, extinguishing the light 
throughout the town. A slight preesure was maintained on the Old Town 
network by the storage battery at Dagger-lane till about 10 minutes pest 
four, when the two small dynamos were got to work and tbe pressure on 
that network was brought up to 180 volts. By five minutes past five one 
of the damaged machines was got to work again, and the pressure on the 
Dagger-lane network and at Earle's yard was brought up to the normal 
[290 volts] At 6.45 а second of the damaged machines was brought into 
use, and the pressure on the Sculcoates-lane network was brought up to 
200 volts and was raised to the normal pressure by about seven o'clock, 
after which time the pressure has been properly maintained. The theatres 
and other public buildings were, therefore, not inconvenienced at the 
evening performances. 

The cause of the breakdown appeara to be in the first instance a heavy 
short-circuit on the low-tension mains in Humber-street, possibly aggra- 
vated by a fault in High.street, neither of which faults were, however, dis- 
eovered until the following morning. The effect of this short-circuit was to 
operate the high-tension automatic switch controlling transformer No. 8, 
and, unfortunately, this switch operating with a heavy load, did not suc- 
cessfully break the circuit, but the arc from the switch flared across to the 
switch of the transformer No. 7, and created a short-circuit acroes the 
high-tension omnibus bars, This short circuit caused the four large gene- 
rators to flash at the commutatore, and on at least two of the machines 
the arc thus created struck across to the ironwork of the brush holders, 
causing further complications, The machines had to be shut down on the 
stop valve to be examined, and it was found that dynamos Nos. 6, 7 and 
8 could be got to work after cleaning up the commutators and repairing 
the bruch holders, but it was deemed advisable to remove the armature 
from dynamo No. 9, and put in the new armature which was lying at the 


instructed Мевага. Thomas Parker (Ltd.) to repair the armature of №. 9 
machine, and it will be forwarded to their works to-morrow [Thursday]. 

The effects of the breakdown were greatly aggravated by the time of the 
day at which it occurred, and also by the fact that no reserve plant was 
available to take the place of the damaged dynamos. Two dynamos of a 
slightly larger type than these machines have been on order for a period of 
about 16 months, and, as а matter of fact, the dynamos are ready for use, 
but the engines for driving them are not yet complete. The first of the 
two engines is practically erected, and only wants some details for com- 
pletion. Messrs. Browett, Lindley & Co. state that the second engine will 
be ready for test about the third week of February. With regard to the 
failure of the transformer automatic switch, the engineer is in consultation 
with the makers, Мезагв. Thomas Parker (Limited), as to improving the 
operation of the whole of these switches. 

The engineer also feels that he should mention the energetic and capable 
manner in which the whole of the staff at the works dealt with the emer- 
gency, though it is a matter of great regret that it was impossible to restore 
the supply in leas time than was occupied. The engineer himself was at 
the station at the time of the occurrence, and the assistant engineer was at 
one of the sub-stations. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, January 16th. 

INSTITUTION OF ELECTRICAL ENGINEERS : DUBLIN LOCAL SECTION. 

8 p.m. Ordinary Meeting at tbe Royal College of Science. Papers to 
be read : (1) “ Electric Lighting of Railway Carriages,” by J. Н. 
Dowling ; (2) “ Note on Electrical Time Service,” by Е. Hope- 
Jones, 

INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read: “ Cutting 
Angles of Tools for Metal Work, as Affecting Speed and Feed," 
by H. F. Donaldson. 

ROYAL INSTITUTION. 

9 p.m. Evening discourse on “Low Temperature Research,” by 

Prof. J. Dewar, F.R.S. 


INSTITUTION OF CivIL ENGINEERS: STUDENTS’ SECTION. 


8 p.m. Fifth Annual Lecture to Students by Prof. W. C. Unwin on 
“The Measurement of Water.” 


SATURDAY, January 17th. 
INSTITUTION OF ELECTRICAL ENGINEBRS : STUDENTS’ SECTION. 
10 a.m. Visit to the works of the Indiarubber, Gutta Percha and 
Telegraph Works Co. 


INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Visit to the Haggerston works (Whiston-street) of tbe Shore- 
ditch Borough Council. 


MONDAY, January 19th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SECTION. 
8 p.m. Meeting at Durham College of Science. Paper to be read : 
“ Methods of Supporting and Protecting Inside Conductors,” by 
O. L. Falconer. 


WEDNESDAY, January 21st. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. 
8:80 p.m. — Visit to the General Electric Co.’s works, Witton. 
7:80 p.m. Ordinary General Meeting in the University, when a Paper 
will be read on Gas Engines for Electric Lighting," by H. B. 
Graham. An exhibition will also be made of the Nodon electric 
“ Valve." 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 
7:80 p.m. Meeting at Owens College, when the Chairman, Mr. Н. A. 
Earle, will deliver his Address. 


RovaL METEOROLOGICAL SOCIBTY. 
7:45 p.m. Annual General Meeting at the Institution of Civil 
Engineers. 
INSTITUTION OF CivIL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be further discussed: Electric 
Automobiles," by H. F. Joel. 


RoyaL MicnRoscoPICAL SOCIETY. 
Meeting at 20, Hanover-equare, W. 


Society OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read : “The Metric System,” 
by А. Sonnenschein. 


THURSDAY, January 22nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting, when a discussion will take place 
place on the Metric System. Mr. Alex. Siemens will open in 
favour of the metric system, and Sir Frederick Bramwell, F.R.S., 
in favour of the British system. 


SATURDAY, January 24th. 
dLASdOowW TECHNICAL COLLEGE SCIENTIFIO Socirrr. 
7:30 p.m. Meeting at 58, Bath-street. Paper to be read: Application 
of Electricity to Mining,” by D. Burns. 


8 p.m. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р'Агвк.] 


Optic Resonance.—A selective reflection of electromagnetic 
waves may be obtained by means of a mirror composed of 
resonators of a certain length. J. Kossonogoff raises the 
question as to whether this process can be pushed forward 
indefinitely into regions of smaller and smaller wave-lengths, 
and brings evidence to show that it is possible to produce a 
similar resonance for wave-lengths belonging to the visible 
spectram. For this purpose the components of the mirror 
must be exceedingly minute. Last year R. Wood announced 
that he had made such mirrors by thermal, electrical and 
chemical processes. Kossonogoff describes two good methods 
of producing the resonant mirrors, one of them involving the 
projection of a spray of very dilute solution of the salt 
or metal upon a. hot surface, and the other consisting in 
cathode disintegration. The colour of the films varies accord- 
ing to the size of the grains and their distribution. It also 
varies with the temperature, and with immersion in other 
dielectrics. Gold, silver and copper mirrors may be obtained 
of any colour. · The grains of platinum are too small to reflect 
any visible light. But the author has obtained one platinum 
mirror at least which has a deep blue colour, and has also 
discovered optical resonance in lepidoptera. 

(J. Kossonocorr, PAysikal Zeitschr., January 1, 1903.] 


A Thermomagnetic Phenomenon in Gases. Some 15 years 
ago Nernst described a curious phenomenon which takes place 
when a heated metallic bar is introduced between the poles of 
an electromagnet. The temperature gradient in the air about 
the hot body is profoundly modified by exciting or unmaking 
the magnet. If a thermometer is placed beside the hot body, 
but not in the lines of force which pass through it, the mer- 
cury falls by 2deg. or 8deg. on exciting the magnet. No effect 
is observed, however, if the lines of force penetrating the hot 
body also penetrate the thermometer. E. Aschkinass attempts 
‘an explanation of this curious phenomenon. He uses a copper 
rod 250m. long and 6mm. wide, and places the axis of the 
electromagnet vertical. He finds that there is indeed а 
diminution of heat near the rod, but an increase further away, 
and thence concludes that the hot air is diverted by the mag- 
netic field. The phenomenon is connected with that described 
by Faraday, in which а current of hot air is driven through a 
tube into a magnetic field. It is due to the fact that hot 
oxygen is strongly diamagnetic with respect to the cold gases. 
The experiment fails with nitrogen or carbonic acid. The 
author obtained differences of temperature amounting to 
50deg. by putting the axis of the magnet vertical and driving 
the air through a hot tube. 

LE. AscHKINASS, Phystkal, Zeitschr., January 1, 1903.] 


Plant Growth in Ionised Sotl.—Agricultural experiments 
have been made on a large scale to determine whether the 
growth of seeds is influenced by the electric current. 
A. B. Plowman has made some very interesting investiga- 
tions on this subject at Harvard College, and concludes that 
a plant is electro-positive with respect to the soil in which it 
grows, and the difference of potential is a function of the 
physiological activity. The positive charge of the plant draws 
the negative ions of the soil towards the roots. Hence the 
circumstance that the soil constantly provides negative elec- 
trons to the plant appears to be a necessary condition of the 
plant’s life. Any circumstance, therefore, which affects the 
supply of negative electricity will also affect the growth and 
development of the plant. Ifa flower pot containing lupinus 
shoots is charged to +500 volts, the plants cease to grow 
and gradually die off. This is evidently due to the fact that 
the shoots acquire a negative charge and, therefore, are unable 
to attract negative electrons. If, on the other hand, the flower 
pot is charged negatively, the growth of the seedlings is 
stimulated. Roots growing in a feeble current through a 
solution turn towards the anode, since the tissue on that side 
is atrophied. | 

(A. B PLowMan, Physikal. Zeitschr., January 1, 1903.) 


Effect of Temperature on Hysteresis Loss —It has been known 
for some years that for soft iron the magnetic hysteresis, for 


| а given range of magnetic force, diminishes considerably as 
the temperature is raised. Kunz found that the curve showing 


the variation of hysteresis with temperature for a specimen of 
soft iron was practically a straight line, while the corre- 
sponding curves obtained by Morris for a specimen of iron 


show that the fall of hysteresis is much more rapid as the 


critical temperature is approached than during the earlier 
stages of heating. R. L. Wills gives the results of some 
experiments on the effect of temperature upon the hysteresis 
in iron and a tungsten alloy, the method being that devised by 
Searle, in which the energy dissipated in hysteresis i- determined 
by observing the throw produced in the movable coil of a 
seneitive electrodynamometer. The author's results show that 
the curves representing the hysteresis loss in iron are practi- 
cally straight lines until the critical temperature is reached, 


except that for the higher inductions the loss is slightly larger 


in proportion near the critical temperature. The rate of 
change in the permeability of iron as the temperature 
approaches very near to the critical temperature is so great 
that, throughout a range of several degrees in this region, 
only approximate values of the hysteresis could be obtained. 
Moreover, at such high temperatures the iron is in such 
a critical state that it was found that the process of 
demagnetising by reversals does not entirely wipe out all the 
effects of previous magnetism, although the residual effect is 
only noticeable in extremely weak fields. In the case of & 
specimen containing 4:5 per cent. tungsten, the passage from 
the megnetic to the non-magnetic condition is much more 
gradua!, and the demagnetising process, even at the highest 
temperatures, removed all trace of residual magnetism. The 
variation of hysteresis loss with temperature in the neighbour- 
hood of the critical temperature can, therefore, be much more 
satisfactorily examined with this alloy than with iron. As 
the temperature is raised the rate of fall of hysteresis increases, 
reaching а maximum at about 850°C. Then, as the tempera- 
ture is increased, the hysteresis decreases less rapidly. The 
carve for B = 2,000 shows that the rate of fall of hysteresis 
continues to decrease even when a temperature of 670°C. is 
reached, which is only about 10°C. below the critical 
temperature. 
LR. L. Миз, Phil, Mag., January, 1905.] 


Excited Radio-activity.-—-E. Rutherford shows that the pro- 
duction of excited radio-activity is one of the properties of the 
emanation from thorium and radium. Excited radio-activity 
produced by thorium and radium compounds is due to the 
deposition of radio-active matter, which is derived from 
the emanation given out by these bodies. Exoited radio- 
activity is transmitted by positively charged carriers, pro- 
duced from the emanation, which travel in an electric 
field with about the same velocity as the positive ions 
produced in air by Röntgen rays. This velocity (about 
for 18cm. per sec. for 1 volt per om.) is about the same 
the carriers of thorium and radium excited activity. These 
positively charged carriera are due to the expulsion of a nega- 
tively charged body from Ше molecule of the emanation. 
The author adduces evidence for the view that the easily 
absorbed and apparently non-deviable rays of radio-active 
substance are due to the expulsion of. charged bodies 
at a high velocity. The rays are thus analogous to 
the canal rays of Goldstein, which Wien has shown to be 
positively charged bodies projected at a great speed. In 
the case of the emanations, the expelled particles are for the 
most part negative in sign. In the case of radium, about 
5 per cent. of the carriers of excited activity are distributed 
on the anode in a strong electric field. The excited radiations 
from thorium, due to a short exposure in the presence of the 
emanation, increase, in the course of several hours after 
removal, to three or four times their initial value. The 
emanations and the matter which gives rise to excited activity 
are the result of a succession of chemical changes occurring 
in radio active matter. In thorium there is evidence of at 
least four distinct chemical changes. 

LE. Котнавғовр, FPRil. Aſug., January, 1903.] 
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THE ERITH ELECTRICITY WORKS. 


Although the electricity works owued by the Erith Urban 
District Council, and opened on Monday last, are of а small 
size, considerable interest attaches to them owing to the fact 
that they employ three-phase current for distribution. This 
practice, although common abroad, has hitherto not been 
adopted in this country, and where three-phase generators 
have been put in in England, rotary converters have 
almost invariably been used for converting it into con- 
tinuous current before distribution to the consumers. Mr. 
W. C. C. Hawtayne, the consulting engineer to the Erith 
Corporation, found that a system of high-pressure generation 


These lamps are supplied on a maintenance contract from The 
Electrical Company. In addition to this there are 18 15 ampere 
arc lamps, these being of the open type and by Mesars. Oliver 
& Co. Each of these aros is connected on to the secondary of 
a small transformer, contained in the base of the pillar together 
with switch, fuses, &c., the primary of which is connected to 
the low-tension distributing mains. The arrangement of this 
apparatus in the lower part of the lamp pillar is very neatly 
designed and carried out. 

The following is a complete list of the contractors and the 
chief sub-contractors :— 


was neces-ary on account of the scattered nature of the dis- 
trict, which will be seen by the position of the distributing 
mains shown in Fig. 1. He therefore decided to generate at 
8,000 volts presssure, and, as a considerable motor load made 
single-phase current out of the question, he adopted a three- 
phase system throughout. Distribution, however, is not on 
the three-wire three-phase system, but on the four-wire three- 
phage system, the secondaries of the transformers being joined 
up in star connection, and the fourth wire being ran from 


ERITH 
ELECTRIC SUPPLY SYSTEM. 
Route oy Low Pressure 
Distributing. Mains: 
Transformer Centres:......@ Т. 
Positions of Aro Lamps: x 


“The Electrician” 


Mesera. Spurr, Inman & Co., boilers, economiser, feed pumps, &c. 

Messrs Babcock and Wilcox, pipework, &с. 

Wheeler Condensing and Engineering Co., condensing plant. 

The International Electrical Engineering Co, steam alternators, 


exciters and switchboard, (Sul-contractors for engines, Messrs. W. Н. 
Allen, Son & Co.) 


Messrs. Csrrick and Ritchie, travelling crane. 
British Electric Transformer Mfg. Co., transformers and sub-stations. 
Callender’s Cable and Construction Co., mains, conduits, arc lamps and 


posts. (Sub-contractors for arc lampe, Messrs. Oliver & Co.) 


Messrs. H. Е. Keen & Co., station lighting. 


. 1000 2000 3000 4000 5000 
——: ee ee — — 


Fic. 1. - Mar sHOwiNG Route or Low-PRESSURE Mains, POSITIONS OF TRANSFORMER CBNTRES AND ARC. LAMPS. 


the middle point. Mr. Hawtayne estimates that he has saved 
copper by using this four-wire system, as having decided on 
200 volts as the declared pressure, he is able to use 200 volts 
between cach outer point and the centre of the star, which gives 
а pressure of 846 volts between any two outer points. The 
middle point of the star will presumably be earthed. In addi- 
tion to private lighting, there will be a considerable amount 
of public lighting with Nernst lamps. In fact, although only a 
few lamps are now connected оп to the mains, practically all 
tbe streets in the district shown in our map will eventually ba 
lighted by this m aas, when there will be 580 Nernst lamps 
partly quarter aud partly half ampere to displace the present oil 
lamps. They will be conuected ач to private lighting between 
the outers aud the centres of the transformer secondaries. 


The site chosen for the electricity works is on the Walnut 
Tree House Estate, close to the new Council offices and the 
railway station, being midway between the latter and the 
river. Asseen in the map, it is very central so far as the town 
of Erith proper is concerned, and there is ample space for 
extensions. The site can also accommodate a refuse destructor, 
if the Council decide to erect one, апа car sheds for the tram- 
ways which have already been proposed. The buildings have 
been erected то plans pr-pared by Mr. Harold Hind, the Council's 
surveyor, in conjunction with Mr. Hawtayne. They comprise 
a boiler house 64ft. long by 67ft. 6.n. wide, an engine house 
52ft. long by 82ft. wide, aad a small offics, test room and 
stores, The chimney is 110ft. high with an internal diameter 
of 6ft,, and is liued throughout with firebrick. Ор the site ів 
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Fig. 3.—SgectionaL ELEVATION OF ONE OF THE ALTERNATORS. | | Fic. 4. FRONT оғ SWITCHBOARD. 
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& well from which it is hoped there will be ап ample supply 
of water both for feed апа condensing purposes, bui in 
case the supply should not suffice, а connection has been made 

the water mains terminating in a ball.cock on a feed tank 


Which will keep the tank filled automatically to the proper 


level should the supply from the other source fail: 

The chief feature of interest in the generating station is 
undoubtedly the switchboard, but we may devote a few lines 
to the other plant there. There are two Lancashire boilers, 
each capable of evaporating 6,0001bs. of water per hour at 
200lbs. per square inch pressure. The working pressure will 
be 160lbs., however. These are fitted with a steam and an 
electrically-driven feed pump and an injector in each boiler. 
An economiser is fitted A ihe main flue. The engines, which 
are directly coupled to the dynamos, are of Messrs. W. Н. 
Allen, Son & Co.’s make, and are of the vertical compound 
type governing on the throttle. They are fed from a single 


. 
e egre == s 


at fall load is 1:8 per cent. of the full load current, and that 


the heating was well within the specification. Fig. 2 is a 


general view of the three sets. 

We now come to the switchboard, which differs considerably 
from the usual E nglish practice. The front of the board shown 
in Fig. 4 is of extreme simplicity, there being notbing on it 
but the handles of the high-pressure switches and the extra 
switches, and a few instruments and synchronising lamps. The 
general scheme of connections is shown diagrammatically in 
Fig. 5. At the bottom are the handles of the three pairs of exciter 
rheostats, one pair for each alternator. One of each of these 
paira of rheostats is in the main circuit of the alternator field, 
the other in the field circuit of the exciter. The three terminals 
of the alternator are connected through fuses (on the feeder 
board behind) to the main switch, which is seen at the top of 
the back of the board in Figs. 9, 10 and 11, this switch being 
worked by the lever seen in the front of the board. In one of 


Fic. 5.—GENERAL SOHEME OF CONNECTIONS 


steam range with isolating valves. The engines exhaust into 
a Wheeler surface condenser. There are three alternators, 
two of 125kw. each and one of 50kw., made by the Inter- 
national Electrical Engineering Co. of Liége. The particular 
feature of these alternators—the section of which, shown in 
Fig. 3, is taken from Mr. E. K. Scott’s recent Institution 
Paper—is that the coupling flange is part of the magnet cast- 
ing, so that the key holding the magnet wheel to the shaft is 
relieved of the greater part of the twisting stress. The poles 
are cast solid with the magnet wheel, the pole shoes being 
held on by screws. The exciter for each machine is mounted 
on an extension of the shaft beyond the main bearing, as seen 
in Fig. 8. The of the larger sets is 375 revs. per min., 
and that of the small set 500 revs. per min. They generate 
directly at 3,000 volts, the frequency being 50 ~ per second. 
The armature coils are star-connected. The tests made by 
the consulting engineer have shown that the exciting current 


the phases is an ammeter, or, rather, the primary of a trans- 
former, whose secondary is connected to a Johnson and 
Phillips (Hartmann and Braun) hot-wire ammeter, A record- 
ing wattmeter, made by Messrs. Elliott Bros. on the system 
devised by Mr. Heap, is connected in one of the other phases. 
The four instruments above these are the three exciter am- 
meters and a voltmeter, which can be connected to each exciter 
by the small switch seen in Fig. 4 on the right in а line with 
these four instruments. The upper row of instruments are the 
ammeter and voltmeter for each alternator. the voltmeters 
reading directly at the high voltage, but being connected 
through transformers. These voltmeters are double instru- 
ments, with two needles, one below the other, for synchro- 
nising. The upper pointer shows the pressure of the bus bars 
and the lower one pressure of the in-coming alternator while 
the switch is in its half-cock or synchronising position. 

We now come to the feeder board (Fig. 11) , which is imme- 
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diately behind the generator board, the free space between the | The fuse wire passes through the centre of what might be 
two being little over 8ft. wide. This board is as simple as | called a large porcelain bobbin, and it is surrounded by a 
the front of the main switchboard, and contains merely а tet | micanite tube, between the wire and the internal surface of 
of three fuses and edgewise ammeters for each of the four | the porcelain bobbin. The main switches, already referred to, 

have horn-tipped breaks, and the three poles are separated by 
glass partitions. These switches connect the alternators to 
the ’bus bars, which form a complete ring as sketched in Fig. 5. 
This ring can be broken by the connecting pieces along the 
top, the insulators carrying the contacts for these links serving 
also to support the bus bars. These links are seen only in 
end elevation (B) in Fig. 9, but they resemble the high- 


Fic. 7.— TRANSFORMER SEEN FROM ABOVE. _ 


Scale of Feet. 


Fic. 8.—GBNERAL ARRANGEMENT OF TRANSFORMER PITS 
AND THEIR FUüsE BOXES. 


high-pressure feeders, and between each set the three groups , pressure fuses in general appearance. Small fuses of the 
of three fases for the generators. The fuses are similar in | powder type are provided in the primary circuits of the instru- 
&ppearance to those usually employed for high-pressure work | ment transformers. 

on the Continent, resembling a Bates fuse without a handle. Although both boards consist of marble panels 2in. thick 
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carried on an iron framework, and contacts of the main 
gwitches cannot be reached without mounting the iron ladder 
provided at each end of the board, the passsge between the 
two contains a profusion of ‘ live” metal and a good deal of 
inflammable wire, and it is evident that considerablo care will 
have to be taken by the attendant who reads the feeder 
ammeters. To replace a fuse during working will be а deli- 
cate operation. We understand that an iron gate or door will 
be placed at each end of this 
passage, so that it will be inac- 
cessible to any other person than 
the authorised attendant. 

The works lighting is done 
through a transformer placed on 
one phase, between one of the 
outer dynamo terminals and the 
middle point of the dynamo 
winding. 

Callender high-pressure three- 
core paper-insulated cable leads 
from the works to the various 
sub-stations. This cable is lead- 
covered and armoured with steel 
wire and laid solid” in wooden 
troughing. The armouring is 
bonaed on to the iron cases of 
the transformers, which are 
earthed. These transformers are 
shown in Figs. 6, 7 and 8. 
Three transformers are used in 
each three-legged iron tank, 
which is placed underground in 
the streets in connection with 
fuse boxes, as shown in Fig. 8. 
These three transformerr are 
of the British Eleciric Trans- 
former Mfg. Co.’s usual pat- 
tern, the total capacity of each 
set being 50kw. They are con- 
nected with their primaries in 
mesh and their secondaries 
in star connection, and each 
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2,800 : 200 volts. Fifteen of T, 
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ihese sets have been provided, 
18 of which are being placed 
underground, as in Fig. 8; the 
other two will be overground in 
connection with switches and 
fuses on the wall. The fuse 
boxes seen in Fig. 8 are con- 
nected to the transformer tan k 
by short lengths of pipe through 
which the connecting leads run, 
and the whole job presents a 
good workmanlike appearance. 
No difficulty is anticipated with 
three single-phase transformers 
in place of three-phase trans- 
formers, and—especially when 
the reduced number of requisite 
“spares” is taken account of— 
we believe that comparison of 
cost was not unfavoursble to the 
former in this instance. 

The low-pressure circuits are 
on the four-wire system, as 
already explained. Twin and 
four-core vulcanised bitumen 
cables luid solid in wooden troughing are used for them. In 
addition to the public lighting and private lighting already 
referred to, there are already two large power consumers, and 
mere are expected. The smaller motors will be run off the 
three-phase lighting mains but the two large consumers (one 
of which is Messrs. Callender's cable work», about 14 miles dis- 
tant from the generating station), take 120 н.р. and 100 н.р. res- 
pectively, so that special high-pressure mains are run to them, 
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The price to be charged for electrical energy will be accord- 
ing to three different rates depending on whether electricity 
is used for lighting with ordinary meters or prepayment 
meters, or for power. With ordinary meters, for which а 
rental is charged, the tariff is 7d. for the first hour of maxi- 
mum demand and 84. afterwards on the Wright system. 
Supply through prepayment meters will be charged at a flat 
rate of 54d. per unit, which will include the rent of the meter. 
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A. High-pressure Switches. 
B. Links for Dividing up 'Bus-bars. 


C: Insulators for carrying the 
Instrument Shunts. 


D. High-pressure Fuses. 

7. Edgewise Hot-wire Ammeters. 
Е. Transformers for Phase Lamps. 
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For power, the charge is 8d. for the first 800 units consumed 

per month, and for all units consumed beyond the first 800 

according to the following scale :— 

For additional units from 300 up to 600 units per month, 284. per unit. 
O. О» 


Ро. а 600 up to 1,200 do. 21d. а 

Ро. до 1,200 up to 1,800 do. 24d. do. 
Do. do 1.800 up to 2400 do. 2d. do. 
Do. do 2, 400 up to 5,000 do. 18а do. 
Do. do. beyond 3, 000 do. 11d. do. 
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Our thanks are due to Mr. W. C. C. Hawtayne, the con- 
sulting engineer, tbe International Electrical Engineering 
Co., the British Electric Transformer Mfg. Co., and Mr. G. E. 
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Fic, 10. —BAck or GBNERATOR SWITCHBOARD. 


Heath, the resident engineer, for placing information and 
drawings at our disposal, and to the latter also for the courtesy 
shown us on our visit to the works and the facilities he gave 
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to our photographer. As has been seen by the above article, 
the combination of English and Continental practice on a 
small scale at Erith presents many features of interest, and 


Fic. ll.—FEEpRR BOARD AND Bick or GENERATOR BOARD. 


the little station is well worth a visit. Erith is only 14! miles 
from London, and can sometimes be reached in less than an 
hour by the South-Eastern Railway. - 


THE HEWITT MERCURY YAPOUR LAMP. 


An interesting demonstration of the mercury vapour lamp 
and rectifier invented by Mr. Peter Cooper Hewitt of New 
York was given last Friday evening at the offices of the 
British Westinghouse Co., when Lord Kelvin and many other 
well-known gentlemen were present. The mercury vapour 
lamp (Fig. 1) has already been fully d. scribed and illustrated 
in The Electrician, Vol. XLVIL, pp. 50, 934 and 916, Vol. 
XLVIIL, p. 748 and Vol. XLIX, p 393. It gives a steady 
brilliant light and the chief defect is its cold and almost ghastly 
colour, the light being apparently devoid of any red raye. Objects 
which appear yellow by daylight were converted into a bright 
green tint under the influence of the Hewitt lamp, and the 
effect of the light on the faces of those present was anything 
but pleasing. A rather higher voltage than that at which the 


‘trodes is raised and the resistance of the lamp overcome. 


lamp is usually run is required to start if, and this is obtained 
by breaking the circuit of an induction coil, which is in series 
with the lamp, round which current is flowing, so that the 
difference of potential between the positive and negative т 

Ө 
connections necessary for this operation are the same as those 
required for a similar function when using the Hewitt rectifier, 
and may be seen on reference to Fig. 8. 

The mercury vapour lamp, as its name implies, derives its 
light from the gas or vapour of mercury, which is raised to a 
high state of incandescence. The vapour being under а 
vacuum, there is absolutely no consumption of the hght- 
giving element, and the lamp, unlike all other illuminants of 
high power, requires no trimming or attention of any kind. 
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It is said that lampe bave been run continuously 200 days for 


10 hours per day, and that the efficiency is very high. 

Owing to the form in wbich the lamp is constructed aud 
the extreme diffusion of light obtained, it may be employed to 
great advantage for purposes where a considerable illumina- 
tion is required, and where, on account of its sharp and heavy 
shadow, the ordinary arc light is unsatisfactory. The candle- 
power per square inch is „pth that of the incandescent, and 
sooth that of the arc. In addition to the advantages of 
diffusion, the absence of red—well known as the colour most 
exciting and fatigning to the eye—makes the light an almost 
ideal one for work where an absolute comparison of true 
colour values is not required. 

One of the greatest fields of application of the lamp is for 
all sorts of photographic purposes. The illumination being 
во diffused and the light composed almost entirely of the 
so-called “actinic” or chemical rays, it furnishes for this 
work, where there has n- ver been a satisfactory illuminant, 
an almost perfect substitute for daylight. Á 

Experiments now being conducted seem to show that as a 
germicide in certain skia diseases the light has properties 
similar to the so-called Finsen rays. The colour of the light 
may be altered by the use of certain dye-stuffs in reflectors or 
screens, аз explained ia our previous articles, but so far 

nothing practical appears to have been done in this direction. 
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Fic. l.—HzwirT Mercury Vapour LAMPS. 


We are told that the life of the lamp is “ theoretically 
infinite.” Lamps used over 2000 hours show but a slight 
decrease in efficiency. It is usual, however, at the end of 
1,200 or 1.400 hours to or^n the tube and wash and re-ex aust, 
by which simple process the lamp is made for all purposes as 
good as new. The lamp may be made in any shape or size 
desired, from tin diameter and Sin. in length to gin. diameter 
and 12ft.in length. A range of illumination may be obtained 
varying from 16 candles to several thousand, according to the 
size of the tube. 

The lamps may be connected in series or parallel. They 
may be onerated on any continuous-current voltage between 
50 and 500 volis, and will allow a regulation of as much as 
10 per cent, variation. The current consumed may be varied 
from 0-2 to 20 amperes. The efficiency of the light is about 
4 watt per sph-rical candle power, and nnder favourable cir- 
cumstances as high ав 0:8 watt percandle-power. The lamps 


reach their full candle-power almost immediately on starting, 
and give an absolately steady light. There is almost no 
radiant heat, and the temperature of the glass is about that of 
an incandescent lamp globe. 

The Hewitt rectifier is doubtless an important discovery in 
relation to the general distribution of electric current for 
light and power purposes. It was evolved by Mr. Peter 
Cooper Hewitt from his observations of certain phenomena in 
connection with bis mercury vapour lamp, upon which its 
principles of operation are based. 

In its general construction Mr. Hewitt's rectifier somewhat 
resembles his vapour lamp, and it is even possible to combine 
{һе two, obtaining the brilliant mercury vapour light and also 


Fic. 2.—Hewitt Mercury VarounR RECTIFIER. 


continuous current for power. The invention may be described 
as follows :—A vacuum tube or bulb is supplied with a posi- 
tive electrode for each phase of the alternatiug current, which 
successively permits the positive alternations of the current to 
flow to а single nega ive electrode common to the several 
positives. Owing to tbe peculiar characteristics of the vapour 
column as a conductor, the current can pass in only one 
direction, and in con-equence the alternations on one side of 
the zero line only will traverse between the electrodes. The 
alternations of opposite sign are cut off, and become inert in 
that they absorb no power. The particular converter (see 
Figs. 2 and 8) by means of which the demonstration was given 
consisted of в large glass bulb with a small quantity of mer- 
согу (E, Fig 8) acting as the negative electrode. There were 
also four positive eleo:rodes, El, E,, E, and Ey. one for a start- 
ing continuous current and three for the respective phases 
of the alternating curreut. When the continuous current was 
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switched on a glo w appeared at one of the positive electrodes, 
and the bulb acted precisely as though it were an ordinary mer- 
соту vapour lamp. Then one phase of the alternating current 
was switched on and another electrode glowed, and when 
the switches. controlling the other two phases were. closed it 
was seen that all four electrodes were working. The con- 
tinuous current was switched off, and the converter continued 
to work with three-phase alternating current only. Imme- 
diately the voltage is allowed to fall below а “ critical point, 
however, the rectifier ceases to work, and will not re-commence 
until the necessary E.M.F. has been applied at the terminals. 
For this reason. it will not work on a single-phase system, as 
the pressure falls during the alternations and the initial 
resistance re-asserts itself. With a polyphase system the 
E.M.F. never falls to the ‘‘critical point,” and, therefore, the 
rectifier works continuously. 


Fic. 3.—ConNECTIONS FOR HEWITT Mercury VAPOUR RECTIFIER. 


А = 3-рһаяе alternator. 

T= „ transformer (20,000 to 500 volte). 

E = negative electrode. | 

El, Ke and ia. ацетона positive electrodes. Е, = continuous current starting 
electrode. 


The converter may be used on all voltages between 100 and 
1,000, and can, without further development, be made for all 
capacities up to 100 amperes. Several converters, properly 
arranged, can be operated in parallel. The efficiency is very 
high, the only loss in power being due to a constant drop of 
14 volts in the bulb. Consequently, at 140 volts the loss is 
10 per cent., at 700 it is 2 per cent., and at 1,000 only 
1-4 per cent. 


ELECTRICAL HAULAGE ON CANALS.* 
BY E. W. MARCHANT, D.8C. 


(Concluded from page 426.) 
TRACTORS RUNNING ON ORDINARY RAILS. 

There are several systems of this kind it use. The most inte- 
resting is, I think, that devised oy Herr Köttgen and made by 
Messrs. Siemens and Halske, which has been applied experimentally 
to the Finow Canal, and is now being further used for the Teltow 
Canal. The experimental line fitted by Herr Köttgen with his 
system was of a length of lkm., and since one of the conditions 
under which the experiments were made, was that the ordinary horse 
traffic should not be interfered with, the system had to be designed 
with this end in view. 

One conclusion arrived at by Herr Kottgen and by M. Gérard 
simultaneously was that the tractive effort required to start а barge 
was not so great as had been generally considered necessary, and 
that, therefore, it was not necessary. as had been at first anticipated, 
to use а racked rail to obtain the necessary starting effort. Experi- 
ments were made by Herr Köttgen on smooth rails, and were so 
satisfactory that all idea of using & rack was abandoned, and as 
nearly as possible at the same time M. Gérard made observations on 
the slowing down of barges when (starting at a certain speed) they 
were left to themselves, which led him to the same conclusions. 
I give in Table II. figures based on experi ments made in one or two 
cases. | 

The locomotive adopted by Herr Kóttgen is shown in the figures 
opposite, the most noteworthy feature being its asymmetry. The tractor 
is во designed that about four-fifths of the total weight fallson the one 
pair of wheels. These wheels run on a rail, the wheels having 


* Paper read before the Manchester Section of the Institution of 
Electrical Engineers, December 16, 1902. 


a double flange, во as to prevent side slip ; the other wheels are 
anged, and run either on the towpsth or on another very much 
lighter тай. The advantage of this system is that the necessary 
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KoTTGEN TRACTOR. 


ANOTBER Vizgw or KorrGEN TRACTOR. 
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Table II. 


Experiments on the Finow Canal. 
Weight of tractor, 4,500lb«. ; 35,6001be. on the driving axle. 
Haulage on а barge of 250 tons. 


Speed in | Tractive effort Watts Equivalent : 
miles on tow rope. expended on | tractive effort. Efficiency 

per hour. Ty. tractor. Tm. | TulTm. 
1:56 140 8860 | ао | 0158 
1:88 370 4,610 1.020 0:355 
25 | 545 4,740 1,080 0:241 
27 | 750 5,560 1,260 0:595 
2:8 870 6,570 1,440 0:617 

Tractor alone, 410 | 90 | 5Л6ну. 


47 


rail can be laid by the side of the track. withont interfering a great 
deal with the ordinary traffic. At the Finow Canal this rail is not 
laid on sleepers but on cement blocks, again with the object of leaving 
— —— —¼ẽẽ8 . —— —— — — A 


— m — — — — 


the ordinary track untouched. The weight of the locomotive used 
is 4,4(0lb., and with a speed of 2:8 miles per hour the tractive 
effort jound to be experimentally available was quarter the total 
weight of the locomotive. This locomotive is designed for drawing 
& barge ot about 150 tons weight; of course, with larger barges, such 
as those used in the French canals, of 300 tons weight, or, as in the 
newer German canals, up to 600 and 700 tons, the weight of the 
lccomotive would bave to be correspondingly increased. The motor 
used! wa: of 10 Н.Р. and could drive the locomotive when not 
attached to a barge at from 5 to 53 miles per hour. In this particular 
case direct current was used, and by employing a shunt resistance 
the speed could be increased to 73 miles per hour. | 

There are several points which had to be carefully considered in 
designing this gystem of haulage, which are more or less common to 


all. In order to facilitate the passing of empty barges lving by the 
sides of the canal, the tow rope has to be placed somewhat higher 
than would otherwise be necessary, and the towing masts are from 
15ft. to 20ft. in height. The track is raised at intervals for the 
same reason. Another point is the method to be adopted in passi 
one another. When both sides of the canal are laid with rails ant 
fitted with overhead equipment there is no trouble, one side being an 
up line and the other а down, but when the traffic is small it is as a 
rule advisable to lay the track on une side only, and then the method 
of peeing is for one tractor to exchange tow ropes with the other 
and then to proceed in the opposite direction as in the Gérard 
system. So that in actual practice one particular locomotive would 
puo a length of from ? to 3 miles going repeatedly backwards and 
orwards instead of travelling continuously in one direction. The 
usual beat for locomotives on a double track 1s from 12 to 18 miles. 
I am indebted to Herr Kóttgen for some drawings of locomotives 
which are in use on the Finow and Teltow Canals. Electrically they 
possess, I think, few features of special interest, though they may be 
of interest mechanically. The cost of equipping 1 mile of track with 
rails to both sides of the canal ie from £2 400 to £4.200 per mile, 
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TRACTOR USED ON THE HAVEL-SPREE CANAL. 


inclusive of the cost of erecting the necessary central station. The 
actual figure varies very much with the conditions under which the 
haulage is to be effected. "The cost of running is stated to be from 
0-024d. to 0*096d. (0 2pfg to O 8pfg ) per ton mile at 2 8 miles per hour. 

The system devised by M. Gérard differs from that described above 
in that the load on the two pairs of wheels is approximately equal 
on both sides; the actual rails used are light Vignoles tramway rails 
(201b. per yard) laid on the towpath. The gauge is about 3ft. 
(092 metres) and the cost of laying £320 per mile of single track, 
neglecting the cost of the overhead equipment. The actual tractors 
used are those devised by M. Gérard for running on the ordinary 
towpath, but which are fitted with special wheels tor running on the 
rails. The system is at present still in the experimental stage, but 
the desirability of using rails is, I think, clearly shown by the fact 
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that M. Gérard is now applying this to the canal at Charleroi in the 
place of the road-tractor system described above. This will be 
worked, like the other, by three-phase currents, and the tractors have 
all the fittings belonging to those already in use. 


Tractors RUNNING ON OVERHEAD RAILS. 


_ The systems designed on this principle have not proved satisfactory, 
and I will, therefore, not spend much time in describing them. The 
system devised by Lamb was experimented upon at the same time 
as the Köttgen system on the Finow Canal The locomotive runs 
on a steel rope supported on a number of stout masta placed along 
the sides of the canal, the motor used on this tractor was of 
5 H.P., and the total weight of the tractor was 2,000lb. The pull 
exerted at a speed of 21 miles per hour was from 140lb. to 500lb. 
The strain on the masts due to the.weight of the tractor and to the 
inclination of the tow rope to the steel line was, however, found 
to be so great that a very costly construction was entailed with 
elaborate systems of support, and even with these stays the passage 
of the tractor over the support at the mast, necessitating a reversal 
of pull on the mast, tended to shift the earth at the foot of the 
pole, so that the mast rocked, and rapidly became loosened. The 
steel rope, too, at the supports is severely strained (owing to its 
steep sagging as the tractor approaches the post) and was soon 
found to lose strength, so that for anything but very small loads 
his system is not successful Another system of a similar cha- 
racter devised by a Meesrs. Thwaite and Cawley was described by 
Mr. Allen ina Paper read before the British Association in 1898.* 
The tractor in this case was of very light weight, the necessary trac- 
tive force being obtained by letting it run on Z rails with the motor 
overhung. I have not been able to find whether this system has been 
applied anywhere, though it undoubtedly possesses advantages over 
t devised by Lamb. The supports, however, in this case must be 
aubjected to great strains (as the tractor passes them), which are depen- 
dent simply on the pull that the tractor is exerting, and which do not 
depend at all on its weight. In the system proposed two seta of rails 
were to be used on the same masts, one for the up-line and the other for 
the down-line tractors ; the current was to be supplied at 500 volta, 
and to be fed in by the usual trolley, the rails forming the return. The 
height of mast suggested was 9ft. and the maximum brake horse- 
power of the motor was to be 2 5, sufficient to draw a barge of 100 
tons at about 24 miles per hour. One feature of the system was that 
the power was to be transmitted from the motor to the driving wheels 
by means of worm gearing working in an oil bath, and having an 
efficiency of 90 per cent. The motor was to be controlled entirely 

from the barge. 

HAULAGE By Tus. 


This is а method of drawing barges with which everyone is 
familiar. Steam tugs are used fairly extensively in Germany, notably 
on the Rhine and its tributaries, where the tug picks up а chain laid 
along the stream bed, and hauls itself along by the aid of it. In most 
canals, however, tugs, driven by a screw are used, and for parts 
where the canal banks are much intercepted by quays and landing 
places they form an efficient means of haulage. It is essential to see 
that there are no large waves produced by the ecrew, but in practice 
it is found easier to prevent these than to prevent waves from the 
barges themselves. In the Charleroi Canal, to which I have already 
referred, elegant little boats are used on certain sections of 40ft. 
length and 5ft. beam. They are fitted with a 12 н.р. motor making 
800 reve. per min, the screw running at about 300 revs. per min. 
For smaller loads a boat 28ft. long and of 6ft. beam is employed 
fitted with a 5 н P. motor running at 600 revs. per min. 

The relative efficiencies of these three systems of transmission are 
shown in the Tables I., II., and III. 

It is impoesible to generalise on the question of economy, as the 
actual power required for towing per ton-mile depends on во many 
factors, notably on the section of the canal and the size of the гете. 
I give below а table showing approximately the efficiencies of the 
different systems of traction :— 

Н.Р. required Pounds of 


Efficiency. рег useful coal per 
H.P. useful Н.Р, 
Tractor on rails (Köttgen 065 ...... 134 .... 43 
Tractor on road (Gérard) ......... 045 ...... "p ST 6:2 
Electric tu: eese 032 ...... 1 76 
Steam tung . 93 ues S5. on 14:8 


The actual economy of any one system over any other will, of 
course, depend to а very large extent on the relative establish- 
ment charges. With steam tugs the actual expenditure is on the 
me alone, while in the other cases the cost of erecting the station 
and permanent way and overhead equipment has to be taken into 
account. Taking, as an example, the Gérard system, the cost of 
overhead equipment is about £500 per mile, including transformer 
stations, and the coet of the station £35 per kilowatt. The power 
required per mile of canal is approximately 10kw., with an annual 
traffic of 4,500,000 tons. The cost of upkeep of the track, overhead 
equipment, &c., is given at £65 per mile. With theabove traffic this 


* The Electrician, Vol, XLI., p. 851. 
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Table III. 
Experiments on the Charleroi Canal (small section). 
Electric tug, 24ft. long, 6ft. 6in. beam. 

Speed in А Watts А ЕВ. Screw at 
miles 1 кыы expended on ашке. { ciency | revs. 
per hour pe tractor. uis T, /Tm.| per min. 
1:86 224 4,500 1,020 0:218 | 300 
2:0 210 5,400 1,230 0:22 550 
Tug alone, 

40 5,800 865 i 500 
51 4,700 1.070 э» 550 


ves an average cost of 0°034. perton-mile. The usual figure given 


or horse haulage is 04084. per ton-mile, so that the economy of this 

arrangement is apparent. In this country, with power stations 
coming into existence so rapidly in all directions, I think the impor- 
tance of this method of haulage on canals should lead to its receiving 
a great deal more attention than it has attracted hitherto. 

I should like to say a few words on the relative advantage of 
theee-phase and direct current. Thesystem laid down by M. Gérard 
was of especial interest to me because it was one in which three- 
phase currents were used throughout. Considering the matter from 
the economical point of view, there is no doubt that the weight of 
copper required on a three-phase line for a given maximum R. M. S. 
voltage between the lines and for a given loss in transmission is leas 
than for cither a direct or a two-phase system. 

The relative figures are given ina Paper by Mr. Earle read before 
this section. In making the comparison it is necessary to leave out 
of account three-wire, five-wire, or, if you like, seven-wire and nine- 
wire systems, because with such systems the power is supplied not 
at the pressure between adjacent wires, but at the pressure between 
the outers ; the intermediate wires are devices (which need not be 
inserted at the point of supply) to split up the pressure after the 
power has been received. e same may be said of the three-phase 


star system, the neutral conductor is simply a pressure-dividing 
device. The actual figures are :— 
| Weight of copper 
System. for given transmission 
efficiency, 
Direct- current . 2. 10 
T wo-phase (three-wire) .......................... 1:5 
Three- Phase . qc e 0°75 


Where the power-factor is not unity, of course, the weight of 
copper neceseary is higher for the alternating-current systems. I 
have not taken account here either of the actual maximum P.D. 
because that is in my experience a highly variable quantity, the 
only machine, which 1з one out of some 20 or 30 on which I have 
experimented, which gave a close approximation to a sine wave 
with a maximum P. D. J x R. M. S. value was a Ferranti copper- 
решае 

en this economy is considered in conjunction with the fact 
that three-phase currents obviate the neceseity of sub-stations with 
revolving machinery, the advantages attaching to their use become 
at once apparent. | 

Time does not allow me to say more than a few words either on 
the subject of three-phase and two-phase induction motors, which 
are exceedingly useful for the class of work I have been considering 
this evening, in that the chance of a breakdown is very small. The 
manufacture of a motor with a large power-factor and large starting 
torque is merely a question of design, and in the newer motors, par- 
ticularly in those made by Ganz for their three-phase railway with 
concatenated motors, the behaviour at starting is not inferior to that 
of the best direct-current motors. In conclusion, I must express 
my indebtedness to M. Gérard, in the firet place for his kindness in 
letting me have all available information of his system, and, in the 
second place, for allowing me to make a thorough inspection of the 
stations at Oiequercq and of the tractors and tugs in use there; also 
to Herr Köttgen for his kindness in giving me drawings and a special 
description of the Kottgen and Lamb systems; and therewith to 
express the conviction that the application in some form of electric 
haulage will lead, in the near future, to the extensive utilisation of 
the system of canals at pioen existing in this country, and thus to 
the possibility of re-establishing manufacturing centres which (other- 
wise well placed) at present are in a parlous state owing to the heavy 
cost of carrying to them the necessary raw material. 


DISCUSSION. 

Mr. CLIREHUGH, who opened the discuasion, thought that owing to 
the generally awful state of English canal banke, narrow tow-paths and 
numerous foot-bridges, haulage by electric tractors was quite out of the 
question in England. Again, a great deal of the mileage of canals in the 
United Kingdom was owned by railway companies, who would do nothing 
to better the state of affairs. He therefore thought that if electrical 
haulage was taken up, it had better be by means of a self-propelling barge 
or by electric tugs. When large power stations came to be more numerous, 
current could bé obtained at very low rates, and sv he thought electric 
tugs had a great future before them. Referring to Dr. Marchant's figure 
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of 0°08d. per tow-mile being the cost of haulage by the horse, he thought 
it would be interesting to know how this figure was arrived at, as he had 
been told that the average value of the canal horse was £9 allve and £1 
dead, and the harness was worth something. Не also pointed out that on 
some canals, where there were many tunnels, the use of steam tugs 
was impossible, owing to the tunnels being entirely without ventilation. 
In such a case electric tugs would be useful, and with properly designed 
propellers the waves caused by the passsge of the tugs had no effect worth 
noticing on the canal banks. 

Mr. RHODES said that for his part he felt like putting the barge itself 
on to the eléctric tractor and running off with ‘it along a light railway. 
Canals were out of date; they were all right 100 years аро, but it was not 
much use trying to bring them up to date now. Не did not consider elec- 
tric haulage poesible on English canale, He had heard of an experimental 
line of about 1 mile in length having been tried at Guildford. If electric 
haulage was tried, he would certainly prefer the self-propelled barge by 
means of a screw propeller. In three-p working, he thought that the 
number of trolley heads required—vis., three— would be very objectionable, 
especially if they all fell off the wires at the same time, He might be 
pessimistic, but he thought the whole thing was not worth throwing 
money away on. 

Mr. THOMAS said he had to thank Dr. Marchant very much for his 
Paper, but he did not think with Mr. Rhodes that they ought to do away 
with all canals and turn them into light railways, as that would stop many 
mills which took their water supply from the canals, and the subsequent 
compensation would be heavy. 

Mr. GUNTON asked how they were to have overhead construction where 
there were so many very low bridges to deal with. Again, there was the 
question of locks to be dealt with, involving the question of different levels. 
He would like to know if there were many locks on the canals described 
by Dr. Marchant. . 

Mr. STEVENSON said that he thought the best way to make canals pay 
would be to increase the rate of traffic. He thought also that the questions 
of loading and unloading and the working of the lock.gates might be con- 
sidered with advantage if the canals were to be electrically equipped. As 
to the wave action on the banks, it was always possible to strengthen the 
banks. In some canals the supply of water was none too plentiful. It 
would be, therefore, not easy to increase the traffic in such cases. He 
thought that from an electrical point of view the frequent stopping and 
starting of barges to permit of exchange of tow-ropes and tractors was not 
good, and altogether he considered that haulage by means of tugs was 
much the best system, as owing to quays, &c., any other aystem would be 
very complicated. The tug system was a very flexible one, and he thought 
also that its depreciation would be less, As to the canals being owned by 
railway companies, about one-third of the total mileage was so owned, and 
he had ascertained that in one year the traffic on canals so owned had 
decreased by 2,000,000 tons, while on the other hand, the traffic on canals 
owned by private companies had increased by 5,000,000 tons. | 

Mr. POOLEY said it was easy {о see that the general feeling was in 
favour of tuge. One great point was that with the tug system there would 
be no capital expenditure for paths or tracks. As to the use of three. 
phase current, it was known that the use of direct current was absolutely 
the most economical. 

Mr. RITCHIE drew attention to the great difference between the long 
open ways of Belgium and the obstructed canals of the United Kingdom, 
and the great difference between the sizes of the bosts used in the two 
countries. He would like to ask Dr. Marcbant at what date the systems 
he had described were inaugurated? If they had only been in use, ray, 
one year, then they must wait for results ; but if, say, five years, why had 
they not extended if they had been found useful ! 

Among other remarks that were made was one that the tractive effort 
for a given load was less on water than on raile, this being an answer to 
Mr. Rhodes’ suggestion to give up canals and build light railways. Another 
speaker suggested tugs designed with two propellera, one ahead and the 
other astern, and shaped after the fashion of а torpedo, to be operated from 
the barge. The same speaker remarked that, owing to the shape of the 
barge, which was the best shape for carrying, it would be found impossible 
to get good results from propellera fixed to the barges themselves, as there 
would be no solid water for the propellers to work in. 

Mr. CLIREHUGH, replying to a speaker who said that if it was impos- 
sible to get a greater rate of speed than 4 miles an hour, there was no 
necessity to think of anything but the horse, said that he had no doubt 
there were express barges, but that the average speed of the horse-towed 
barge was 12 miles per hour. 

Mr. COWAN said he would like to ask Dr. Marchant if he did not think 
it possible to make the wheels of the tractors rather wider. The tractor 
would then be more like a road roller, keeping its own road in repair. 

Mr. FRITH suggested the use of batteries. 

Dr. MARCHANT, in replying to queries, said that owing to the bad 
state of the English towing paths he had pointed out that the tug system 
would probably work out best. He had obtained his figure of 0:084, for 
the horse tow-mile from a Paper read by Mr. Allan. In reply to Mr. 
Rhodes, the three trolleys did not come off altogether. In reply to Mr. 
Gunton, the difficulties of the bridges and locks were overcome by leaving 
the tractor and trolleys at one side of the bridge or lock and picking up 
another set the other side. While changing tractors and tow ropes the 
barges had a certain amount of way on them, and consequently did not 
stop. He did not know if loading or unloading was worked electrically on 
the canals he had described, but he had seen pumping so worked. Belgium 
was very flat, therefore there were very few locks. No one had taken up his 
remarks as to the possible increase of traffic through illumination of the 
canal at night time. In reply to Mr. Ritchie, the system in use on the 
Charleroi canal was inaugurated in 1898, and since that time it had 
doubled its mileage во equipped. In reply to Mr. Frith, batteries had not 
been tried for the very obvious reasons of great weight and upkeep. 


BOOKS RECEIVED. 


ое of the undermentioned works сап be had from ТАв Electrician office post 
‚ on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


“ Locomotives, Simple, Compound and Electric," by Н. C. Reagan. 
4th edition. (New York: John Wiley & Sons.) $2.50. 

* Municipal Trading." By the Hon. Vicary Gibbs. Paper read 
before the Industrial Freedom League on Nov. 19, 1902. (London : 
The Industrial Freedom League.) 64d. 

* Traité de Traction Electrique" Vol. I, By MM. L. Barbillion 
and G. J. Griffisch. (Paris: E. Bernard & Co.) 


ELECTRICITY WORKS ACCOUNTS. 


Newcastle-upon-Tyne Blectric Supply Co. (Ltd.). 

With the commencement of supply “in bulk" from their 
Wallsend station, this company’s total output has been more 
than doubled. This addition to the original load is largely 
for power purposes, and as а result the load-factor has been 
greatly improved. In 1900, the load-factor of the Newcastle 
or Pandon Dene station was only 10°8 per cent., in 1901 it 
was 11:8 per cent., whilst that of the Wallsend station was 
12-1 per cent. The units generated at Wallsend totalled 
1,589,936, and the number of units sold (under contract to 
the Walker and Wallsend Gas Co.) 1,156,779. 

Whilst a general and wholesale reduction in the costs is the 

chief feature of the accounts, the saving is naturally dis- 
counted in the financial results by reason of the low price of 
the“ bulk" supply. Thus the total receipts for current sold 
in 1900 was 4:07d. per unit, whilst in 1901 these receipts had 
fallen to 2:10d. 
. The cost figures shown are uniformly excellent, especially 
considering that the period was the first in which the Wallsend 
station was started in operation. Under such conditions the 
load-factor would, it is true, be rather misleading, but the 
average total costs of 19 or 20 company stations in 1901 of 
similar output and load-factor were about 2°7d. with which the 
Newcastle figure of 1:47d. compares very favourably. 

The company have strengthened their reserve fund by 
£82,000 from premiums, and, therefore, nothing in respect 
of depreciation was paid out of the working profit, and 
another ordinary dividend of 8 per cent. was paid. 


Dundee Municipal Electric Supply Works. 

An increase of about 79 per cent. in the output of this 
undertaking is chiefly to be put to the credit of the tramways 
department, which purchased a total of 968,882 units in 1901, 
as against 804,589 in 1900. The total receipts for current 
have, as a result, fallen from 2:85d. to 2 84d. per unit. It is 
very satisfactory, therefore, to find that, owing to a general 
reduction of expenses, the working profit relatively to the 
capital has been more than maintained, and the costs at 
present are quite 0°5@. per unit under what they might 
reasonably stand at considering the output and load-factor on 
which they were produced. 

The allocations out of the working profit were, as in 1900-1, 
quite adequate, and there was a small surplus of £218. A 
strong feature of this undertaking is that the capital expendi- 
ture is, relatively to the output, barely half the average of 
similar-sized concerns. 

REMARKS TO TABLEG. 

BNEWCASTLE.—a Lands £17,337. b Machinery £58,860, accumulators £7,531, 
transformers and motors £10,519, meters £6,821, instruments £1,565, public lamps 
£040. с Provisional order £1,417, stores £3,866. d Lands £49,524. е Machinery 
£152,455, accumulators £7,496, transformers, motors, &c., £12,871, meters £9,430 
instruments £14,474, public lamps £821. f Act 48, 958, stores £6,620, “ 
items" £38,047. g Proportion of salaries of engineers and officers £217. h Bu dings 
£69, engines and boilers £230, dynamos, exciters, transformers and motors £47, 
other plant £69, accumulaters £149. i Proportion of salaries £86. j Of mains £285, 
on consumers’ premises £54. k. Directors £263. 1 Auditing £100, law £99, insur- 
ances £130. m Proportion of salaries £911. n Buildings £61, engines and boilers 
£316, dynamos, exciters, transformers, motors, &c., £107, other machinery and 
plant £201, accumulators £244. o Proportion of salaries £70. р Of mains £1/4, on 
consumers’ premises £47. с Wayleaves £109. 7 Directors £263. 8 Auditing £107, 
law £129, urances £324. t After мик 21000, being ‘‘amount of general 
charges capitalised,” and £3,355 working charges paid by Walker and Wallsend 
Gas Co." u After educting £3,161 ‘‘ interest on capital expenditure reserved from 
Walker and Wallsend Gas Co.“ v Newcastle. то Wallsend. 

DUNDEE.-—a Buildings. b Machinery £18,163, accumulators £2,682, meters 
£5,339, instruments £145. с Stores £4,548. d Machinery £43,577, accumulators 
£2,682, meters £6,067, instruments £193. e Stores £4,681. f Of buildings £118, 
engines, dynamos, boilers, transformers, motors and other plant £377, accumulators 
£173. g Of mains £90, on consumers’ premises £13. Л Engineers’ department £513, 
clerical staff £261. i Insurance £104, loans expenses £65. j Subject to 5 per cent. 
discount. k Of buildings £28, machinery-and plant £913, accumulators £117. г ОЁ 
maius £174, on consumers’ premises £73. m Engineers’ department £457, clerical 
staff £432. n Insurances. о 3d. per unit over 10,000 units per annum, less 5 per 
cent. p Also for traction. AP 
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NEWCASTLE. 


Undertaking Worked bg ces 22 Newcastle-upon-Tyne Elec. Supply Co. (Ltd.). 


Date of Commencement of Supply s= s = == == == — | 1889, 
stem of Supply 


1 „| J. S. Watson (Gen. Man.). 


[with trans. in houses and sub-stat'ns. 
———— — — e — — — — — Á" Low: press. con.-curr. and high-press. alt-curr. 
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DUNDEE. 


Dundee Corporation. 

Mareh, 1893. 

ó-wire continuous-current with batteries. 
W. H. Tittensor. 


YEAR ENDED DEC. 31, 1900. DEC. 51, 1901. APRIL 30, 1901. | APRIL 20,1902. 
QUANTITIES— 
Units SONATE «cocoa ono cup um um cm) разна ньне anaes 1,752,518 5,619,160 1,220,559 2,115,251 
.. um om cn) ti us Um Gm Od 2,542,135 630,650 766,499 
u sold for public lighting, &. 20,248 106,561 124,562 
gp WOR у до. ...... i nil 304,589 968,882 
м mad on works... eec em em —— 26,778 578,242 51,756 05,565 
UNITS SOLD PER MEAN 8-C.P. LAMP CAPACITY ... 25'6 233 338 932 
Actual maximum supply demanded ma s.s sa s wu man axe =ar 1,165 kilowatts 1,415kw.” 1,094kw." 828 kilowatts 1,558 kilowatts 
Load factor We d 10:87 113% 1215" 14:47. 15:67 
Number of public lamps — сз = с=з —— чы эы o шшш ышы "не — 12 arc 2 arc 61 arc 67 arc 
ЖАЛАЛА ef ОВИ Luz be vis pos cim vim and tmv wes om cin d uus 986 — 579 782 
Oonnections to mains In 8-c.p. lamps at end of year 14,655 166,666 45,447 62,476 
OAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 1,370 5,670 1,283 2. 
Per kllowat Per kilowatt Per kilowatt 
.  OAPITAL— Total | eapadty, | Total | “capacity. || Total. 
AUTHORISED (TOTAL) „us sas w se ee men _. 12300,000 | £219 £300,000 £52:9 
S —— — em ea Rn RA — — — — — чт — ты эй MES — шышы — 300,000 219 500,000 52'9 
Loan (inclu Debenture  —— P c -— | * 
RECEIVED (TOTAL) ..... МЫТ 100 248% Bo 
. а 106 248,726 45°9 
Loan (including Debenture — — = — — — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ....| 154,763 113 51.274 9:04 
Bb (иной). eenenenenenenenenensmenenss| 104,020 | 781 1.505 0°23 — 
Loan (including Debentures) m = = was s nan ee ee na. — — — — ó 
REPAID (TOTAL) —— э эн еше иш) тиш иши 2 ——ů кына Pr ж куе A. | "x 9 
RESERVE OR SINKING FU no 2222 36,287 26 5 68,287 120 l 
. „ eo osi ui dee cand am din Gu Gm nk ED em in; 3,700 2°70 3,700 0°65 2° 
М 0 1 А Leon cm oin uite) um man ep dam mnémen| DEL URL 497,951 87:8 oT 
Lands and building 226, 772 19:5 97,6524 17:2 5` 16,3944 12 
Plan nce . eee | 627 197,547 54 8 26,320? 20 52,5194 228 
VB одадан ⁰˙·1Ü . арай аныны! ONES 89:8 148,652 26:2 36,071 | 281 
Per unit of | Per unit of Per unit of Per unit of 
Total. | total units Total. total units Total, total units Total. total units 
REVENUE— . . . К. y obo 
% Ä 8 £23,953 2:244d. || £12,661 | 2916. £18,529 2°391d. 
.. ИУ esq ammo sin nacaip quiu cm cius ct im 22,047 2°066а, 9,821 | 22604. 11,576 14954, 
" ШМЛОРӘ, ШО. Lone mcm cm om nan cu cm cnm oe 1,231 0°115d, — — = — 
» unde IB — ein pi dirum onn 437 0°041d, 936 0°216d. 1,082 0°140d. 
* supply for traction cen cee 222 nil — 1,804 0°439d. 5,870 0°758d. 
^ miscellaneous sources.... 239 00294. — = ^ = 
EXPENDITURE OUT OF REVENU 
TOTAL COSTS............. an oan oan sen oas oas oen oas oun us oco amn oen aos £15,800 14804, £8,454 1'948d. | £10,991 14194. 
Generation of electricity m эла m owe 10,706 I'008d, 5,637 1'298d. 6,911 0*892d. 
Fuel (including cartage, &с.) mas s= sas san mee mmn we oe oe 5,082 0°476d. 5,556 0:819d. 5,751 | 04844, 
ОП, waste, water, store 983 0:092d. 466 01074, 467 0:060d, 
VM NM. ылыы Ie Ie m неа eo 5,712» 0.8484. 924 | 0213d. | 1,545 | 01994. 
Repairs and maintenance at statlon sn san san „o. 929» | 00874, 6687 0154da. 1,058“ 01574 
Distribution of electricity us sa sa mes san nan wee man eee mms man ee oo 347 0:033d, 125 0:0294. 483 0:0624. 
ages, &c. Bot eot —ů ů 222 — тиши — — — — 126? 0:0124d. 22 0°005d. 237 00514. 
Re , renewals of mains, &c, assem am un an om om oo. | 221” 0`0214. 1052 0°0244. 2461 0°032d. 
FUN MER: ерде Sips de iad ЧОЧКОГО Qus li de 191 00424. T 0 011d. 277 Od. 363 00474. 
аннан ) 191 | 0022. 17 | 000114. 277 | 00644. 353 | 00474. 
MANAGEMENT AND PROPERTY CHARGES „m nm nas m >o. 9187 0`699д, 4100 | 03844. 2,415 0:556d. 3,233 04174. 
Net rents = oms can oan oan san man san — 2 aan тише — эне ees 38 | O0OO0ISàd. 2694 0"025d. 123 0*028d. 589 O Od. 
e and 1664 472. | 0'108d. 536 O Od. 1,009 02324. 1,187 0'153d. 
Management 222222 2.666 | 05824. 3,826 0:358d. 1,283 0:296d. 1,507 0:195d. 
Salaries—.— a man mas man | 1,552 0340 d. 1,830" | 01714, 774" | 01780. 689"| 01154, 
. dm ied mca iab asso ишана бла 455 0:0994. 993 0:098а. 154 0 0354. 157 0"018а, 
Establishment charge 255 0056d. 587 0°0564. 186 0°0454. 585 0 050а, 
mean to mean X to mean X to mean 
FINANCIAL RESULTS— Total. eib erpnded| Total. ci exp'ndea аўды Toa ершн 
WOREING PROFIT FOR YEAR |... 222 29,018 6097 | £12508' 374% £4,207 677% | £7,538 | 7:04% 
Sum carried to Depreciation Fund -- — — — 1,000 1617 1,702 1:59 % 
Sum carried to Reserve Fund. — — — — 1.336 2'15% 1,680 1'57% 
Net interest on loans (incl. Debenture charges) .. 66) 0:444% 1,082" 0:3237 2,412 5'88% 4,026 5.75% 
Net profit for the year Cn cem DB 5:617; 11,426 | 341% 2 Mee 150 0:121% 
BALANCE FROM LAST ACCOUNT ............... — AGUS 1:22% 2,388 07147; 628 1017 87 00817; 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 10196 6:867, 13814 | 413% 87 0147 218 0'204% 
Ps a TTA ETRE СН P TE кай ннер Me) даны; — —- — — = = = нај 
ORDINARY DIVIDEND Fa 8% — б 1 — = 
PERCENTAGE OF TOTAL COSTS TO REVENUE ......... 5407 66:07; 66:8% 5937; 
Expenditure per mean kilowatt capacity. £7. 14s. 104. £1. 12s. 11d. £8. 11s. 2d. £6. 2s. 10d. 
REVENUE PER MEAN KILOWATT CAPACITY „u £14. 6з. 10d. £6. 18s. 0d. £12. 16s. 5d. £10. 6s. 10d. 
REVENUE PER 8-0.Р. LAMP CONNECTED MEAN...... 5s. 8d. 4s. 0 | 6s. 2d. 6s. 10d. 
Price charged for lighting, per unit 41d. 44d. | 4d. to 847 Ad. to 5d. 
Price charged for power, per uni 3d. 14d. to 1d. i 2d./ lann. Id.“ (ann. 
Price charged for public lighting = — | £16, 10s. per lamp per | £15. 10s. per lamp per 
Receipts per unit for private supply mm == me ll 4*09d. 2:084. 5'744, е $634. : 
LL] " pub ligh E — шаш кыш шын шын шз ee 5:18d. 579d, | 1484. Ере. Ш 1 994. 
tractlo ы 1-50aDigitized Ted. 
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for binding. Price 2s., post free, 2s. 3d. 
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LOCALISATION OF FAULTS IN ELECTRIO LIGHT MAINS, By F. C. 
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A HANDBOOK POR THE ELECTRICAL TESTING ROOM AND LABORATORY 
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ELECTRICITY IN HORTICULTURE.—By Prof. S. Тшмвтвбм, of Helsingfors. 
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With this issue of “THE ELECTRICIAN” is published an illustrated 
Sheet Table of the ELECTRIC POWER UNDERTAKINGS OF THE UNITED 
KINGDOM. АП purchasers of the Paper should receive this Supplement 
gratis. Complaints of non-receipt to be promptly made to THE 
PUBLISHER. 


THE DESIGN OF SMALL DYNAMOS. 


In another part of this issue will be found а full report of 
the discussion on Mr. Н. A. Mavor’s inaugural address to the 
Glasgow section of the Institution of Electrical Engineers. 
In drawing attention to the importance of the problems 
involved in the design of small continuous-current dynamos 
and motors, Mr. Mavon has done useful service to the elec- 
trical industry of this country. He justifies his choice of 
subject by adducing the low average size of machine—viz., 
85kw.—arrived at from the United States output of 1900. 
This result ought to be considerably discounted, as the figures 
presumably include a very large number of traction motors, 
and the design of these lies outside the scope of the Paper ; but 
the fact remains, nevertheless, that the relative importance to 
the electrical manufacturing industry, a3 a whole, of the small 
machine tends to increase every year with the extension of 
motor driving in factories and power distribution schemes. 
It must also be admitted that of recent years, owing to the 
rapid development of larger units for central station work, 
much closer attention has been paid to problems of general 
dynamo design as applied to larger generators thaa to the 
special conditions which should control the economical design 
of small machines of, say, 15kw. and lesser rating. 

In these matters finality is not to be expected, for from 
time to time new departures will be followed up, such as the 
universal adoption in recent years of the slotted armature in 
place of the old smooth core, involving a re-casting of all the 
old canons of design. At the same time it must be remem- 
Бегей, as pointed out in the discussion by Mr. M. В. Ектор, 
that the design of a dynamo is always a matter of compromise. 
In fact, the very readiness with which the subject lends itself 
to simple algebraic formule may easily become a source of 
much error to the inexperienced in such matters, who are apt 
to forget that the design of a commercially successful dynamo 
is at least as much a matter of skilful art as of rigid calculation. 
The designer has always to depend on his judgment as to how 
much of any particular advantage he must sacrifice in order 
not to suffer too much in another direction, whilst still 
keeping within the limitations of cost that competition 
lays upon him. Some remarks made by Mr. Автнов 
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Ккв in the discussion illustrated the pitfalls which may 
be met by depending too much on formule. which, from 
their nature, must, to a great extent, be empirical. The 
author had introduced into one of his expressions a term for 
the eddy-current loss in the armature core whose value varied 
directly with the speed (instead of its square). No doubt, in 
most cases, where these eddies are small, the simplification, in 
order to throw the eddies and hysteresis into one term, is 
justifiable; but the speaker gave a case from his recent 
experience where this eddy loss was actually in excess of the 
hysteresis 1088; and in such circumstances (brought about by 
high speed) there is no doubt that the accuracy of Mr. 
Mavor’s formula would be seriously vitiated. Similar diffi- 
culties in accepting Mr. Mavon's method of treating the 
amount of heat radiated and carried away by convection from 
& ventilated armature, and of the energy dissipated by 
hysteresis, were pointed out in the discussion, as well as in 
our Correspondence columns; and it is evident that accurate 
data on the latter subject, when very high inductions are 
concerned, are still lacking. | 

The lesson the author of the Paper wished to enforce 
was, in his own words, that it is necessary in small machines 
to consider the speed at which the machine has to be run 
and the depth of slot, with special reference to the iron losses ; 
heating, indeed, he maintained is the only limitation, for, 
in these small machines, commutation and efficiency may 
generally be left to take care of themselves.” Insisting, as 
Mr. Mavor does, on heating as the sole limitation of output 
in these cases, one would not expect him to favour the 
enclosed motor. Still, it is none the less interesting to 
find a manufacturer of motors who has the courage to state 
his entire disbelief in the justification for the present demand 
for this type. There is little doubt that in engineering matters 
the mysterious force of “ fashion " is often almost as potent 
as in dress, but with far less excuse. We would not, of course, 
wish to say that complete enclosure is never justified ; but we 
agree with Mr. Mavor ко far as to believe that complete enclo- 
sure (as opposed to mere protection from mechanical injury) 
should always be looked upon as an evil rather than as a merit 
in itself—a necessary evil in some cases, no doubt, but still 
an evil whose disadvantages have to be set against the advan- 
tages to be gained in the particular case. In this matter 
however, the manufacturer must, to a great extent, be con- 
trolled by the customer, and, whether the enclosed type be 
demanded or no, the designer will do well to study the question 
of depth of slot in relation to speed from Mr. Mavor’s point 
of view, and assure himself that, under the particular limita- 
tions imposed, he is somewhere near the best solution. To 
what extent he will adopt the author’s actual formule is a 
secondary matter, and will depend on his judgment and the 
degree in which his experienco coincides with or differs from 
Mr. MAvon's. | 


BEHAVIOUR OF ROTATORY CONVERTERS IN TRAC- 
TION INSTALLATIONS WITH STATIONARY 
AOCUMULATORS. 


BY DH. ANGELO BANTI. 


In installations for electric railway or tramway work with 
continuous currents, when the energy is supplied by a trans- 
mission by alternating currents, it is usual to transform this 
energy into continuous current at a pressure of 500 to 700 
volts. For this service it is usual to instal, in the sub- 
atations which feed the distributing network, either alternating 
motors which drive continuous-current generators, or else 


rotatory converters which effect the required transformation 
of current, but which must themselves be supplied with the 
alternating current at an appropriate pressure, necessitating 
the intermediation of step-down transformers. These rotatory 
converters are substantially simply shunt dynamos the arma- 
tures of which are furnished at one end with the usual 
Pacinotti commutator, from which the continuous currents are 
collected, and at the other end with two (or three) metallic 
rings, connected suitably to two (or three) points of the 
winding of the armature, to receive the alternating monophase 
(or three-phase) current to be converted. 

It is, perhaps, superfluous to add that in such installations 
it is almost indispensable to instal in the sub-station a battery 
of accumulators which act in parallel with the converters. 

Referring to the particular case of the station of the electric 
tramways of Rome, belonging to the Anglo-Roman Company, 
where amongst other machines there are four rotatory con- 
verters, I had occasion to operate these converters either in 
parallel with the accumulators or on non-inductive resistances, 
and in each of these cases I noted the singular behaviour 
which I think of interest to describe. 

The converter experimented with, which was constructed 
by Messrs. Ganz & Oo., is a monophase apparatus and is rated 
at 60kw. Its construction presents the following peculiarity :— 
It is an 8-pole machine with field-windings in shunt, excited, 
however, by the accumulator battery. The form of the pole 
cores is shown in Fig. 1, in which a section of the field-magnet 
is represented. From a circular yoke ab, of laminated soft 
iron, there extend branches, of a distorted U-shape, m, n, o, p, 
arranged so that two contiguous limbs, as о, p', m, n, are sur- 
rounded by one field coil. 


Fia. 1. 


The armature is a series-wound drum. At one end the 
windings communicate with the 189 segments of the Pacinotti 
commutator ; at the other end they are connected at two deter- 
mined points, distant from one another by 72 turns, to two 
slip-rings, by which the alternating monophase current is 
received. The windings do not lie exactly along the gene- 
rating lines of the cylindrical core but are inclined at about 
8cm. therewith. The alternating-current enters by the rings 
at a potential of about 410 volts, and leaves the commutator 
transformed into continuous current at a potential of about 
580 volts. 

The battery of accumulators, with which I made the experi- 
ments I am about to relate, is composed of 804 cells of Tudor 
type, of a capacity of about 1,000 ampere-hours with a discharge 
of three hours. Each cell contains 20 positive and 21 nega- 
tive plates, each of the former having а surface of 18 x 2 square 
decimetres, and a weight of 18kg., and each of the latter 
(the negative) having an equal surface and a weight of 
11:8kg. The battery, as we have said, works alone or in 
parallel upon the tramway lines, and has also the duty of fur- 
nishing the current to excite the field magnets of the con- 
verters, which exciting current was maintained at a constant 
strength in all the series of experiments. 

These points about the machine being premised, let me now 
relate the singular behaviour which the converter displayed 
according to the kind of service to which it was devoted. I 
was surprised to find that, although in order to cause the 
machine to give to the battery (limited to a number of from 
259 to 277 cells) a continuous current of 90 amperes at 550 
volts, it was necessary to supply an alternating current of 
124 amperes at 408 volts, yet, in order to cause the converter 
to produce the same continuous current at the same voltage, 
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Table I.— When Charging the Accumulators. 

Alternating current aupplied. Continuous current given out. | a 8 $ 

el | E E КЕ | Eficieney. | 25 È 

Volta. | Amp. | Kv.xA. Kw Сов d. input. | Volts. | Amp Kv.xA. Kw. output. | Cos фз. | = S L. 
405 35 , 1414 378 Е 5-04 664 185 | 1032 " 086 Ä P 
406 42 17:05 16:80 0980 ' 18:06 560 29:0 | 16°20 140 0 86 0770 157 
406 65 | 2639 260 0980 | 27% 560 444 24 86 214 087 0784 | 161 
406 84 54-60 53°81 0:977 | 35:07 558 55:5 29°74 250 0:86 07712 190 
% | 100 | 4060 | 3990 0982. 4116 554 7056 590 35:5 087 0815 | 160 
404 116 46:86 46:0 0:960 47:26 851 82˙9 45°67 597 0:86 0:840 150 
403 124 4997 , 49°14 0:986 — 50°40 6848 899 4925 42°75 0:86 0:847 105 
403 135 53:60 51:87 0:970 63°23 548 96°0 | 52:60 45°7 0°86 0:860 150 
402 150 | 60:30 56:96 0944 , 5822 E45 105:0 57:22 498 0:87 0:855 150 

Table II.— When Running on Ohmic Resistance. 

Alternating current supplied. Continuous current given out. 8 8 = 

| | Efficiency. 8 

Volte. | Amp. | Kv.xA. Kw. Cos . 1 Volta Amp. Kv.x А. | Kw, output. | Cos “. E a 
410 64 | 2214 | 2050 H 21776 565 | 313 1768 16-0 00 0740, | 105 
410 68 2188 270 0:965 28°26 559 45:2 24-14 22:2 0:92 07787 8:8 
409 | 84 34:36 54:0 0:989 45:26 555 531 29:47 214 2'92 07760 72 
408 100 40°80 40:50 0:99 41°76 552 64:2 5544 550 0:935 07700 T4 
406 115 4669 45°78 0:978 4704 550 79:5 43 61 41:5 0:97 0 882 50 
404 128 5171 50°60 0:978 51:86 547 82˙2 44-96 42:5 0:94 0:820 58 
403 142 57:22 55:65 0 972 56:91 544 899 4890 470 0:96 0:826 40 


it was necessary, when working on a non-induotive resistance, 
to supply to the machine a much larger number of alternating 
amperes, amounting, precisely, to 142 amperes at 403 volts. 
The voltage and the strength of the current, both alternating 
and continuous, were measured with hot-wire instruments. 
To explain this fact there were two hypotheses—either the 
phase of the alternating current did not maintain itself the 
game in the two cases, or else tha same number of continuous 
volt-amperes did not represent in the two cases the same effec- 
tive amount of electric energy. To investigate which of these 


two hypotheses was the correct one, I instituted several series 


of experiments. When the converter was charging the accu- 


mulators, I took readings of the volts, amperes and watts of 


the alternating supply, of the volts, amperes and watts of the 
continuous output, and of the amperes used in exciting the 
field. From one series of these readings Table I. has been 
compiled. | 

In this table, beside the data directly read off, there are 
given some which are calculated, such as the kilovolt-amperes, 
whether alternating ог continuous; the values of the power- 
factor cos¢, of the alternating current; the total kilowatts 
supplied to the converter, obtained by adding to the alternating 
kilowatts the power spent on the field, which was found to be 
equal to 1,260 watts; and the efficiency of the converter, &c. 

From the data of this table, it may be deduced that the 
retardation of phase of the alternating current was very small. 
Exoluding the first period of the starting of the converter, the 
value of cos ¢, varied from а maximum of 0:98 to а minimum 
of 0:94 ; во that the alternating volt-amperes measured almost 
exactly the power supplied to the machine. On the other 
hand, examining the data in the same table which refer to the 
continuous current going into the accumulators, from the 
converter, it is seen that there exists a most pronounced 
difference between the kilovolt-amperes calculated and the 
kilowatts measured. This fact shows that the current 
furnished by the machine, which would industrially be oon- 
sidered as a continuous current is nothing of the sort, but 
exhibits the properties of a current which is decidedly pulsa- 
ting in one direction, by reason of which the simple product 
of volts and amperes does not indicate the effective output of 
power. Assuming that we may consider this current by 
applying the same criteria as one applies to an alternating 
current, and denoting by cos ф, the apparent power-factor, it 
is seen that the values of the latter are much smaller, and are 
maintained constant and equal to 0:86 or 0:87. 

I repeated the same experiments when the converter was 
caused to operate upon a simple (non-inductive) ohmic resis- 
tance, which enabled me to compile Table II. upon the same 
basis as the former one. Again, in this case jt is demon- 


strated that the alternating volt-amperes are not much greater 
than the watts; that the alternating current supplied has a 
small lag (cos $' varied from a maximum of 0:99 toa minimum 
of 0:96) nearly equal to that established in the previous 
measurements. But what is much more important to note in 
this experiment is the much closer concordance between the 
volt-amperes and the watts given out by the converter, cos “ 
being in the mean equal to 0 95 ; for this proves that the 
current produced has a much smaller pulsation than that 
produced when the machine was charging the battery of accu- 
mulators, since the product of the voltage and current remained 
only slightly inferior to the power effectively generated. 

Desiring to calculate in percentages by how much the appa- 
rent power given out by the converter under consideration falls 
short of the effective power, it was found that when the con- 
verter acted on the inductionless resistance this percentage 
might be put, on the average, at 5 per cent. at full load, 
while when the converter was charging the aocumulatora the 
percentage might be stated at 15 per cent. 

These experimental! results have enabled me to give an 
explanation of the varying behaviour of converters according 
to the use to which they are devoted. Thus, when a converter 
charges a battery of accumulators, furnishing to the battery a 
certain number of amperes at a given potential, the product of 
current and potential does not represent the power effectively 
given to the battery. This power is always less, and to it 
there corresponds a certain value, v, of alternating power 
supplied. When, on the other hand, the converter acts on 
ohmic resistances, the same produot of volts and amperes 
approximates more nearly to the effective power delivered, 
and, therefore, to the same number of volt-amperes there 
corresponds an amount of alternating power having a value, y, 
greater than 2. 

This different behaviour cannot be explained by any different 
displacement of phase of the two alternating currents, since 
these keep practically in phase, as appears from the figures 
in the preceding tables. To explain the fact that in charging 
the battery the power deduced from the volt-amperes is greater 
than the effective power, and is relatively greater than when 
the converter acts on non-inductive re:istances, it is sufficient 
to admit that, during the said charging of the battery, the 
current generated must acquire a markedly greater pulsation. 
The values of cos ф,, which are much less than those of cos ф", 
give a proof of this ; but to make the phenomenon still more 
clearly evident, it was thought opportune to adopt the following 
disposition :— 

I placed in series with one of the conductors of the con 
tinuous current of the converter, while charging the battery, 
the primary of a transformer with open magnetic oirouit, 
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Table III.— Battery. Table IV.— Resistance. 


— — — A ———— H— d — n — n—— 


Primary | Secondary | Primary. Secondary. 
Volts. | Amperes. | Amperes Volts. | Amperes. Amperes 
20 | 140 29 34 20 00 
32 20:0 40 577 35 012 
50 30:3 6:0 6:5 59 0:12 
6:8 400 7:5 92 50 012 
8:5 50:0 96 
iis 58:0 100 


having a transformation ratio of 1:2. From the secondary 
of this transformer, closed upon a very small resistance, I was 
able to obtain в considerable current. Then, taking readings 
of the secondary current in this transformer, with increasing 
strengths of the current traversing the primary cirouit, I 
obtained the data set out in Table IIL, which show that the 
current generated by the converter was decidedly pulsatory. 
Having repeated the same experiment with the converter 
acting upon ohmic resistances, I obtained only the feeblest 
current from the secondary of the transformer, as appears from 
Table IV., showing that the pulsations were very slight. 

I might, then, bave concluded at once that the difference 
in the behaviour of the converter when working, now upon 
accumulators, now upon ohmio resistances, depended on the 
fact that the slightly pulsating current generated by it aug- 
mented in the first cage the pulsations observed. But, to have 
overwhelming proof, I wished to record the march of the 
current by means of a magneto-optic method of my own. The 
result of this attempt was to obtain a nearly straight line 
when the converter acted on a resistance, but an undulating 
line (Fig. 2) when I was charging the acoumulators. 


> 
~ 
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Finally, it remains to indicate the cause of this difference of 
bebaviour under the two systems of operation. Ав] have said 
above, to explain this difference in the behaviour, it suffices 
to assume that the current generated by the converter when 
it charges the battery must acquire a notably greater pulsa- 
tion than that which it possesses when it acts on ohmio 
resistances ; greater, that is, than it can itself bring about, 
inasmuch as the battery of accumulators, by offering a 
counter-E M.F., produces in effect on the current a greater 
pulsation than that due to the E.M.F. developed in the 
converter itself. In this order of ideas I wished to examine 
whether an ordinary continuous-current dynamo also pre- 
sented, or at least indicated, the aforesaid phenomenon 
during the charging of a battery of accumulators. Even a 
continuous-current dynamo farnishes of itself a more or less 
undulating current. The undulations of the current of the 
dynamo, though insignificant in the case of a supply of light, 
might appear manifestly during the charging of a battery of 
accumulators. The result of my researches showed itself, 
however, always negative, although I had pushed the inquiry 
according to the three preceding methods; first, by the com- 
parison of the readings of the various instruments ; secondly, 
by the test with the transformer ; thirdly, by the photographs 
of the wave form of the current furnished in the two cases by 
the dynamo. I always obtained in my magneto-optic analyser 
a straight line whether the dynamo were charging the battery, 
or whether it was acting on resistances. The primary of the 
transformer, being inserted in series with the dynamo when 
the accumulators were being charged, even with currents of 
considerable strength, I obtained no indication of current in 
the secondary. Having measured, with hot-wire instruments, 
and also with instruments of Weston’s type, the volt-amperes 
furnished by the dynamo to the battery, I obtained a complete 
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agreement between their indications; all of which things 
evidently prove that the current of the dynamo, even when it 
charges the battery, manifests no appreciable pulsations. 

In the special case of rotatory converters, these pulsations 
during the charging of the battery show themselves, as we 
have demonstrated, in a pronounced way, so that I thought 
that the battery of accumulators must be acting as a capacity 
which had the effect of producing a greater difference of phase 
between the current and the voltage of the charging current, 
as, indeed, occurs in the known effects of capacity in circuits 
traversed by alternating or pulsating currents. 

We have, in truth, а similar example in the application of 
the so-called electrolytic condensers which serve for the start- 
ing of motors. It is to be noted that these electrolytic 
capacities involve a very slight polarisation of the electrodes ; 
but such an analogy is, however, admissible, inasmuch as an 
accumulator with electrodes of lead, when it is not charged, 
as happened during my experiments, offers a rather greater 
increase of potential. 

Whatever may be the causes here suggested by me, which 
severally and simultaneously concur in the production of the 
phenomenon, now for the first time described by me, I 
thought that it would be advisable, in order to eliminate 
this inconvenience, to introduce in some way in series with 
one of the conductors of the continuous current a certain 
inductive resistance. The converter then remained no longer 
in phase; however, by gradually diminishing it I succeeded 
in finding an amount of inductive resistance such that the 
converter, when charging the battery of accumulators, behaved 
almost as though it were acting on a purely ohmic resistance. 
In the special case of the converter and battery used in my 
experiments, this resistance had an inductance of 0:085 henry, 
and, when it was traversed by 90 amperes, absorbed between 
its terminals a potential of 1:8 volts. 

The phenomenon I have observed has much importance in 
the industry, where rotatory converters are ever gaining new 
applications. 

In the operation of these machines in parallel with batteries 
of accumulators, it is needful to ascertain the amount of dis- 
agreement between the values of the power as given by the 
product of volts and amperes and as measured by the watt- 
meter. Ifit is not wished to take account of this disagreement 
in the station records, it will suffice to adopt the remedy sug- 
gested, all that is needed being to introduce in series with the 
conductors of the machine an inductance as described—a 
remedy which does not interfere with the service nor involves 
any sensible waste of energy. 

So we may conclude :— 

1. When a rotatory converter operates upon а non-inductive 
resistance, it furnishes a continuous current with slight pulsa- 
tions. It would be an error to caloulate the power generated 
from the product of voltage and current if these are measured 
by hot-wire instraments. The effective power measured by a 
wattmeter is found to be less than the apparent power, and in 
the case considered about 5 per cent. : 

2. When the converter operates on a battery of acoumulators, 
the said pulsations increase in amplitude, and the continuous 
current becomes markedly pulsatory. The effective power 
generated by the machine is much less than the apparent 
power obtained as the product of volts and amperes measured 
by hot-wire instruments, being, in the case considered, about 
15 per cent. less. 

8. To obviate this inconvenience, or, rather, to cause the 
converter to operate in an identical manner whether on 
accumulators or on ohmic resistances, it suffices to insert 
into the circuit a suitable inductance, to be regulated step 
by step: this inductance absorbing in itself a very small 
amount of energy. 


The Tramways and Light Railways Association and 
Electrolysis.—A proposal has been made whereby the Tram- 
ways and Light Railways Association will contribute towards 
the cost of such researches on electrolysis as the National 
Physical Laboratory may institute. 
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NORTH-WESTERN ELECTRICITY AND POWER GAS 
SCHEME. 


Among the bills which will come before Parliament next 
session more than ordinary interest attaches to the proposal 
of the North-Western Electricity and Power Gas Syndicate 
seeking to obtain Parliamentary powers for the supply of 
electricity in bulk throughout the whole of the county 
of Chester and portions of Staffordshire, Derbyahire, Flint- 
shire and Denbighshire. In addition, however, the bill seeks 
powers authorising the supply of producer gas for the purposes 
of motive power and heating within this area, which, by the 
way, lies between, and joins up with, the boundaries of the 
Lanoashire, Yorkshire, and Derbyshire and Notts Electric 
Power Companies, as well as the South Staffordshire Mond 
Gas (Power and Heating) Oo. The syndicate’s proposed 
sphere of operations has an area of some 2,000 square miles, 
in which are four county boroughs, i4 boroughs, 48 urban 
districts and 31 rural districts, the whole having a population 
of some 14 millions. The prospectus of the syndicate, which 
has now been issued, specifies the towns in which an electric 
supply is at present given, and also gives a list of places where 
it is stated that the company will have full scope, there being 
no supply. Included in this latter list, however, we notice 
such towns as Stoke-upon-Trent, Hyde, Denton, Dukinfield, 
Stalybridge and Glossop. As а matter of fact, the provisional 
order granted to the Denton Urban District Council has 
been transferred to the Manchester Corporation, and doubt- 
less will be operative shortly, while a reference to our large 
sheet supplement of electric supply undertakings published 
last week will show that the supply stations of the Urban 
Electric Supply Co. at Glossop and of the Stoke-upon-Trent 
Corporation are nearly in running order., Finally, Hyde, Dukin- 
field and Stalybridge are partners in a joint electric lighting 
traction undertaking now under construction. The company 
has, nevertheless, a large field for its operations. Moreover, 
the bill does not endeavour to encroach in any way upon the 
power of the local authorities to deal with the local distribu- 
tion of the electrical energy, neither electricity nor power gas 
being supplied otherwise than “in bulk." At the same time, 
the company retains the right to apply for provisional orders 
under the Electric Lighting Acts. 

With regard to the portion of the bill relating to the supply 
of power gas, it is claimed that, owing to the introduction of 
Mond gas, gas engines can now be obtained in all sizes up to 
2,500 m.r., with throttle governing, giving as little variation 
ав in the best steam engines. That the company shall not com- 
pete with the existing gas lighting interests, the quality of 
the power gas is specified, and it is distinctly stated that it 
must not be used for lighting purposes. | 

Land is scheduled in the bill for four generating stations, 
one each at Rancorn, Ruabon, Bollington and Stone. 

The systems of charging proposed in the bill are as fol- 
lows :—-A standard charge for service at the rate of 103. per 
electrical horse-power, for the supply of which the company 
is required to make provision, plus a charge for current as 
determined by meter, after transforming, varying from 8d. per 
unit down to 2d. per unit according to the quantity supplied ; 
or 4d, per unit for any quantity not exceeding the equivalent 
of 100 hours of supply at the maximum power which has 
been demanded, varying down to 1d. per unit for anything 
over 200 hours’ maximum supply. 

The price for power gas is fixed at 8d. per 1,000 cubic ft. if 
not less than 4,000,000 cubic ft. per quarter are taken, and 
4d. per unit for smaller quantities. Provision is made, how- 
ever, for an increase of the price should the price per ton of 
slack delivered at the company's works exceed 63., the Board 
of Trade being the controlling authority. 

The syndicate does not anticipate any serious or costly 
opposition to its bill in Parliament, especially in view of the 
fact that the opposition to power schemes has diminished as 
the number has increased. 

The capital of the proposed company is £1,500,000 in £10 
shares, with power to issue debentures for £500,000. But 
the synditate which will promote thé bill in Parliament has 


issued a prospectus inviting applications for £10,000 in £100 
shares, of which £25 is payable on application. 

Messrs. Lacey, Clirehugh and Billar are consulting engi- 
neers to the scheme, together with Mr. H. A. Humphrey, and 
the directors are T. O. Callender, John Hy. Darby, John 
Henry Gartside, John Harding, Robert Heath, Alfred Seymour- 
Jones, Frank Rigby, Emile Schweich and Thomas W. Twyford. 


PROPOSED BYE-LAWS FOR OVERHEAD WIRES IN 
MANCHESTER. 


Subject to the approval of the Board of Trade, it is proposed 
to issue the following bye-laws in relation to overhead wires 
in Manchester :— 


I.—In these bye-laws the expression “ wire ” extends to and includes any 
wire, tube, or any other appliance or apparatus stretched or placed over, 
across, or in any street (whether before or after the commencement of these 
bye-laws) for the purpoee of any telegraph, telephone, railway signalling, or 
for any other purpose. 

II. No wire shall be or continue to be stretched or placed over, across, 
or In any street without a licence from the Corporation ; and any such 
licence may (if the Corporation 8o determine) be granted on such terms 
and conditions for prevention of danger or obstruction to the public as to 
the Corporation may seem fit. Every licence shall have effect from the 
date of issue until January lst next ensuing, but may be renewed. 

III. Every application for а licence or renewed licence shall contain the 
following particulars :— 

(a) The name and address of the owner of the wire intended to be 
stretched or placed or to be continued to be stretched or placed ; 

(5) The use or intended use of the wire, and the points between which 
it is intended to afford communication : 

(c) The nature and positions of the supporta or intended supporte, and 
the length of span between the same ; 

(d) The facilities provided for examination under these bye-laws. 

Such application shall be signed by the owner of the wire, and shall be 
sent to the Town Clerk, in the case of & wire already erected but not 
licensed, within six months from the commencement of these bye-laws. 
Applications for the renewal of licenses shall be sent within one month 
before the expiration of the licence sought to be renewed ; and in the case 
of a wire intended to be erected, not less than one month before the date 
of the intended erection. | 

IV.—Every wire which bas been or may hereafter be stretched or pl 
over, across, ог in any street must be stretched and placed, and if already 
stretched or placed must (if necessary) be altered, in conformity with the 
following rules :— 

]. Every wire must be stretched or placed so as to cross the street at 
right angles to the direction of the street or as nearly во as practicable, and 
so as not to be at any point at a less height above the street than 
30ft. where it croeges the street, except with the consent in writing of the 
Corporation. 

Provided that where а wire is stretched or placed along а bridge which 
is carried over any street, it may be stretched or placed at a less height 
than as atove mentioned, so that it dots not project beyond the structure 
of the bridge. 

2. Every wira mus’ be of adequate quality and strength, and be securely 
attached to, and terminated at, adequate supports of durable material and 
construction, to the satisfaction of the city surveyor. Such supports mus} 
be situate at distances of not more than S5yde. apart, except in any саве 
where the Corporation consent in writing to an increased length of span. 

5. Every support must be efficiently secured to the satisfaction of the 
city surveyor aginst forces or strains due to wind- pressure, change of 
direction of wires, unequal lengths of span, and other causes. 

4. Every wire attached to a chimney, wall or o.her part of a building 
must be effi :ient]ly supported by angle plates of iron, or other device, to 
the satisfaction of the city surveyor. 

5. Every wire must be so stretched, placed and maintained, and every 
support, appliance, insulator and other apparatus used in connection with 
such wire must be so constructed and maintained, as not to be dangerous 
or to cause obstruction to the public. 

V. On 24 hours’ notice being given by the Corporation to the owner of 
any wire, or to the owner, lessee or occupier of any property over or upon 
which the wire is stretched or placed, or (in any case of emergency) without 
such notice, acceas at all reasonable times for the purpose of the inspection 
and examination of such wire, and every support and other appliance or 
apparatus used in connection therewith, shall be given by any such owner, 
lessee or occupier to the Corporation, their officers and servants. 

VI. If an electric tramway bas been constructed in any street over, 
across, or in which any wire exists, or if the Corporation are authorised to 
construct an electric tramway in any street over, across, or in which any 
wire exists, and the Corpcration give two months’ notice in thie behalf to 
the owner of such wire, such owner shall, in manner expressed in such 
notice, place the wire underground (in accordance with a plan, specifica- 
tion, and conditions to be attached to such notice). 

VII. If any wire shall at any time be in contravention of these bye-laws, 
or any of them, or of the terms and conditions of any licence granted by 
the Corporation after notice of the contravention from the Corporation, or 
shal) exist, or be without а liconce under these bye-laws, it shall be lawful 
for the Corporation tò cause the dame tb rembvell without incurring 
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any liability for damages to the owner of such wire, or to any other person, 
provided tbat no wire erected before the commencement of these bye-laws 
shall d so removed until these bye-laws have been in operation for six 
months. 

VIII. Any person who offends agaiost, or neglects to comply with, these 
bye-laws, or any of them, shall be liable to a penalty not exceeding £5 for 
each offence, and to a daily penalty not exceeding 40s. for every day during 
which such offence is continued after written notice thereof from the 
Corporation. 

IX. Nothing in these bye-laws sball extend — 

(a) To any wire the property of His Majesty's Postmaster-General ; or 

(b) To any wire belonging to any railway or canal company, or which 
shall be used by them in connection with their business, and which is now 
or shall hereafter be fixed or placed in, upon, along, over or across any 
street, provided it does not project or is not stretched or placed beyond 
such railway or canal over or across such street. 

(c) To any wire which is or shall be under any street, except as provided 
by bye-law No. VI. 

X. These bye-laws shall commence immediately after the expiration of 
one month from and after the confirmation thereof by the Board of Trade. 


THE DESIGN OF CONTINUOUS-CURRENT DYNAMOS. 


The following is an abstract of the discussion which took 
lace on Mr. Н. A. Mavor's inaugural address to the Glasgow 
Local Section of the Institution of Electrical Engineers on 
November 12th. The address was reprinted in our issue of 
November 14th :— 


Mr. M. B. FIELD (member) considered that the most important fact 
brought out by Mr. Mavor was that, given a certain carcase comprising 
field magnet and armature, the latter without a winding, there would be 
one particular speed at which the output of the dynamo or motor isa 
maximum provided they were limited to a definite temperature rise. He 
understood Mr. Mavor to say that there were standard motors on the 
market to-day, built by standard makers, which were not adjusted to run 
at this particular speed of maximum output, although this speed might be 
quite a practical ope. This alone, he thought, should be a basis for very 
careful consideration on the part of such makers. Mr. Mavor had pointed 
out in his Congress Paper that the ergs per sec. per em.“ per unit velocity 
in unit field of the active belt was very nearly constant for most dynamos. 
As soon as Mr. Field saw this expression it struck him that ergs per sec. 

cm.* per unit velocity in field of unit intensity was a physical quantity 
of the same dimensions as current-density, and Dr. Thompson elaborated 
on this somewhat їп his diecussion of the Congress Paper. Referring to 
tbis latter Paper again, the speaker pointed out that :— 


The dimensions of erg (unit of work) are MLIT—2 
Ditto velocity LT-! 
Ditto magnetic field MiL-iT-: 
Ditto current (electromagnetic) MILIT-!; 


hence erga рег вес. per em.“ per unit velocity in field of unit intensity is a 
quantity with the dimensions (ML3T-?) (T—!) (L3) (L-!T) (M-3LiT) 
= MIL iT-i But current-density is (MILI T—1) (L3) = МТ, 

Looking at this in another light, Mr. Field continued, one conductor on 
the periphery of the armature moviog in field of unit intensity at unit 
velocity has unit E. M. F. induced in it per unit length. If L be the length 
of the conductor in the field, mG the total number of conductors on the 
armature (taking Mr. Mavor's symbols), if A be the area per wire and 6 
the current density, then the power manifested in the active belt will 
be ómGAL, or д x volume of copper in active belt. If y=(volume of copper 
in active belt)/(volume of active belt), we may write the watts manifested 
‚ in active belt as уду x volume of active belt, hence Mr. Mavor tells us that 
xo is practically a constant for all dy namos. Let us look at equation for 
W on p. 147. I puzzled for a considerable time before I saw the meaning of 
this equation, probably because I was too lazy to read through appendix III. 
In any case this formula does not agree with that in appendix ШІ., for 
combining the two we should get ^10—! = x, which is absurd. This formula 
simply says W= EC, in a rather involved manner. W current per turn 
x E.M.F. per turn x number of turos, and this is independent of whether 
the armature is series or parallel wound. C=current per turn, R = resis- 
tance per turn, C^Emg = Aj or 


C= V Asi V ngo М ( 21 . 22) x 10~, 


P JQS8y 
or E.M.F. per turn =2 x TDLB;xn10-*. 
. W. VA Ss x тњо 


Y 2L 4-10 
I think the usual procedure in designing a dynamo is to fix on a current- 
- density (determined by previous experience) and by trial and error deter- 
mine the number of turns per coil and wires per elot, this being to a large 
extent settled by the permissible reactance per voltage per slot, and from that 
basis to arrive at the number and shape of slot, Mr. Mavor rather indi- 
cates the reverse procedure: be considers а given carcase. At each speed 
only a definite number of watts may be dissipated in the armature pro- 
vided the temperature rise of the same is limited. Now determine the 
total iron losses at the particular speed, deduct these from the total per- 
missible loss, and the result is the permissible copper loss. This settles, 
then, the output of the generator. I do not think that this can form а 


good basis of calculation because one cannot calculate а macbine from one 
point of view alone. The best machine from one point of view may be the 
worst from others. The design of such a machive is always a compromise 
between different conflicting requirements, We must consider at the same 
time heating of the armature due to itself and due to the neighbourhood 
of the field coils, the reactance voltage, total reaction, total copper on the 
field magnet, mechanical] considerations, &c. It seems to me that in 
designing a small machine the dimensions of the slot to а large extent 
settle themselves automaticaly. The turns per coil cannot be very 
smoothly graduated—we shall have, say, four, кіх or eight. We prefer to 
choose a number which has convenient sub-multiples so that the windings 
may be put on in parallel for sub-multiples of the volrage. If four turns 
were unsuitable we should take a jump straightway of 50 per cent. and go 
up six turne, or of 100 per cent. and go to eight turos. Which of these 
coils we adopt will be largely determined by the react«nce volt ge allowed 
(i. e., commutation troubles). The arrangement of the wires in the slot 
will be largely settled by the convenience of winding the coils ; the wire is 
round, and thus the dimensions of the slot gradually take shape. I do not 
say that no choice is left ; it is possible to group more or less coils in one 
slot, and then to vary the number of turns per coil and number of slots ; 
but I do say that there are, as a rule, not many alternatives open to us. 
We can only go in jumps, and it is usually either one thing or the other. 

Mr. Mavor draws attention to the question of space factor. It is obvious 
that if we can get 50 per cent. more area of copper еп а given armature 
without altering the iron dimensions, we can take 24 per cent. more load 
from the machine with the same temperature rise. The space factor, or 
what Mr. Mavor has called Q, is а very important one. By grouping the 
coils together iu one slot we naturally save room iv insulation and increase 
this factor. 'The old line of traction motors deeigned by the General 
Electric Co. compared with the newer ty pes are interesting : — 


Old Line. New Line. 
G.E. 800 27. P. 105 slots G.E. 52 #7н.р. 29 slots. 
С.Е. 1,000 35n.p. 95 slots О.Е. 58 57н.р. 55 slots. 
G.E. 57 37n.». 33 slots. 
G.E. 51 808 P. 37 slots. 
С.Е. 67 40н.р. 51 slote. 


I want now to say a few words re the curves Mr. Mavor has published. 
He tells us in the first place that the heat which can te radiated from an 


armature is directly proportional to 4/7 and in his curves he has apparently 
applied this empirical formula throughout the whole range of speed ; in fact, 
down to n=0. Of course, if n=0, one can still sbeorb quite an appreciable 
amount of power in the armature without the temp-rature rising above 
the given limit (say, 70°F. rise). I would suggest that his formula be more 
accurately expressed as at B N 7, а being the permi-sible lors if the arma- 
ture be stationary, and В a/n the permissible excess loss due to the cooling 
effects of the rotation. Again, Mr. Mavor takes the hysteresis and eddy 
current logs in the body of the core as Ап and in the teeth as Ann + Aun? 
Eddy-current loss is always proportional to the +quare, and hysteresis to 
the first power of the frequency. Now the eddy-current loes is propor- 
tional to the weight of iron and the square of the induction ; hence it 
seems to me that the eddy loss in the bo ty of the core is equally important 
to that in the teeth unless anything special occurs in the teeth. If the 
formula given by Mr. Mavor really agree with practice, it seems as if some- 
thing special in the way of eddy currents must occur in the teeth, and 
I suggest that this may occur in the top and side surfaces of the teeth. 
Perhaps Mr. Mavor will give us further information on this point: does 
he turn the outside periphery, file the slote, and afterwards pull the plates 
apart, take off the burrs and anneal the plates, or what is the procedure ? 

With regard to the curves of maximum output, it is evident that if the 
armature be open-circuited and the speed of the generator be gradually 
increased, а point will be reached where the iron Іова alone equals the per- 
missible armature loss, and this will be the upper liwit of speed, the output 
being zero. This speed is determined by the equation 


а+В у y= Ап + Вл?, 


provided the permissible loss can be expressed by the expression on the 
left, and that on the right representa total iron loss. Again, if the armature 
be short-circuited at a certain speed very nearly zero, the C?R loss will be 
equal to a, and this may be taken as the lower limit, the output again 
being zero. Between these limits the output rises to a maximum and then 
decreases thus :— 


But it does not pass through zero. The iron loss and radiation curves 
should again be as I have shown, not as in Mr. Mavor's diagram. І 
Lastly, as to the question of enclosed motors. I am very glad this has 
come up. Two ort years ago some of the leading firms were stan- 
dardising enclosed motors. What they did was this. They took, say, a 
20 H.P. open motor, and rated it as a 10 н.р. or 15 H. P. enclosed, without 


а 
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any attempt to modify the design. This, of course, was absurd, as the 
proportion of iron to copper losses could not be the best in each case. 


If VC input of motor 
с —fixed losses due to iron, friction, excitation, &c., 
тС? = variable losses. 


_VC-o0-7C?_, с 3C 
Thon, neg voy 
d» с т А : . dn _ 
and dc VOR Y The efficiency will be a maximum when k 0, 


or when c = 7C? or the fixed and variable losses are equal in amount. This, 
of course, is well known. 

Now, if a 20 н.р. be designed for highest efficiency at full load, it will 
be manifestly very poor policy to turn it into an enclosed motor and rate 
it down. By re-designing it, decreasing the iron losses, and increasing the 
С?В we could get much better efficiency as an enclosed motor. In the 
same way, if опе designs a transformer for natural cooling, and then applies 
an air blast and rates it up, one does not get the best results unless one 
actually re-designs it. This whole problem is very interesting: if one wants 
to sell à macbine cheap, one should make the maximum efficiency at full 
load, because the full load loss will be smaller than if the maximum 
efficiency occurred at any.other load, and hence, for given heating, full 
load can be rated high. It does not follow, however, that this will be the 
best motor from the consumers’ point of view. It may have to run for a 
large part of the time light, in which case it would have been better to 
have had a motor that had smaller losses or maximum efficiency at some- 
thing lees than full load. In such а case the heating effect at full load 
would be higher, and if the same specification were abided by, it would 
mean & larger motor, but the consumer's current bill would be lees. 

Mr. W. ARTHUR KER, a visitor, stated that it was the practice of his 
company and several others to enclose their ordinary open type machine 
and run it at а lower rating and at a lower speed. This was the simplest 
way of obtaining the result desired by Mr. Field. At the first glance one 
would say that by doing this one would reduce the core losses slightly on 
account of the lower speed, but that the reduction would not be com- 
parable to that of the copper loes due to the lower rating. The benefit of 
the lower speed, however, was much more than this The output of a 
machine, except in very small sizes, was usually limited by the reactance 
voltage. By reducing the speed from, say, 1,000 revs. as an open motor to 
900 revs. as an enclosed motor, the periodicity was reduced sufficiently to 
permit (taking account of the smaller current) an addition of at least one 
armature turn to each commutator section with the same reactance voltage. 
This meant that the total length of copper on the armature was increased 
while the cross-section was reduced and the copper watts became approxi- 
mately equal to the core losses. This appeared to be quite the simplest 
method of meeting the case, and from tests on a large number of machines, 
made both open and enclosed and using the same carcase, the efficiency 
of the enclosed machines was within 2 per cent. of that of the open type, 
This was a very small penalty to pay for the advantage of having a machine 
which was protected by solid iron cases from any chance of injury due to 
falling objects, damp and dust. In a well designed motor ample access was 
given to the commutator and brushes in order to remove the carbon and 
copper dust which in the course of time accumulated upon them. The 
speaker, therefore, could not agree with the author in his condemnation of 
enclosed machines, He was of opinion, however, that the enclosed venti- 
lated motor which had lately become fashionable was most objectionable. 
If it really complied with its name and ventilated efficiently it drew all 
the dust and moisture laden air in the neighbourhood over its windings 
and commutator, the moisture being evaporated and the dust remaining 
behind. The latter was practically impossible to remove without dismant- 
ling the machine. 

The author stated that it was customary to treat the eddy currents in 
the core as being proportional to the periodicity. This was not the 
speaker’s experience, as he could see no reason for treating the eddy current 
losses in the core differently from those in the teeth. Usually these losses 
were very small, but not always. The speaker had recently had the design 
of a machine through his hands, running at 5,000 revs. per min., in which 
the eddy currents were considerably in excess of the hysteresis losses. 
The author stated that the radiation of heat from the armature is taken 
as proportional to the square root of the speed," and gave a diagram 
showing the radiation curve starting from the origiu at zero speed. This 
did not appear to be the case. The cooling of the armature was caused by 
(1) radiation, (2) convection air currents, and (3) air currents caused by the 
fanning action of the core. When the machine was standing still, a certain 
amount of heat was dissipated by radiation and convection currents, The 
curve should therefore begin at a point above the origin. What appeared 
to be really the cause was that the heat dissipated was equal to a constant 
multiplied ty an expression which was directly proportional to the peri- 
pheral speed. 

In appendix II. the author gave a formula for the watts radiated from 
the core surface, which, he states, was equal to the surface of the core x a 
constant x square гоог of the peripheral speed ; but this did not appear 
to be the care. In an ordinary centrifugal fan, the air discharged was 
directly proportional to the peripheral speed, and an armature (especially 
if fitted with ventilating ducts) should follow the same natural law. In 
that case the heat dissipated by air currents should be proportional to the 
air discharged—i.e., proportional to the peripheral speed. The speaker 
believed that this was true. Не had used for a considerable time with very 
accurate results a formula put forward by Mr. Kapp. It was given by 
Mr. Карр in the form of temperature rise for а giyen surface, watta dissi- 
pated and peripheral speed, and had been altered to give watts dissipated 
and English unit«, and was as follows :— Watts dissipated at 70°F. tempe- 
rature rise = 000025 x surface of core (1,970 + peripheral speed in feet per 
minute) It was, of course, empirical; but for small and moderate-sized 


machines had proved reliable. For large machines the rise in temperature was 
generally so small that the opportunity of verifying the formula in these 
cases had not been afforded. The meeting might be surprised at English 
units being used in dynamo calculations at the present day ; but the speaker 
was of opinion that a judicious blending of English and C.G.S. units was 
of great assistance in gettiog out designs. He was in the habit of expres- 
sing all areas and volumes in centimetres and all lengths in inches, the 
reason being that the ampere-turns per inch length in air was (very 
approximately) equal to twice the number of C.G.S. lines per square 
centimetre. By adopting this method, and having books printed giving 
the various formule required in their regular sequence, spaces being left 
for the insertion of figures and noting results, there was no reasonable 
chance of error, and a great deal of time was saved. The author stated 
that the tooth inductance commonly used was а maxinum of 20,000 to 
22,000 lines per square centimetre. That appeared to be rather high, 
the ampere-turns required to force the flux through the teeth being 
excessive, and probably a density of 18,000 was more generally satisfactory. 
Many designers were abandoning the high densities in the teeth, as they 
were of opinion that a sufficiently “ stiff ” field could be obtained without 
this. A low-reactance voltage was evidently the most important require- 
ment for sparkless commutation, and with the small polar angles which 
were taken by many designers at present (quite unnecessarily in the 
speaker's opinion) a very stiff field was not required. He had occasion the 
other day to make some tests оп a motor which had a very “ strong " arma- 
ture, the cross ampere-turns under the pole being equal to the ampere-turns 
on the field required to force the flux through the air space. By means of 
а resistance in the shunt and by reducing the load, the ampere-turns in the 
field were reduced to one-fifth of the normal, while the armature current 
was kept constant. Even under these conditions there was no sparking at 
the brushes, which had not been moved. The polar angle was 72deg. (four- 
pole motor), but why the machine was so insensitive the speaker could not 
say. The experiment, however, indicated that very heavy inductions were 
not necessary to ensure sparkless running if the reactance voltage were kept 
low. The experiment was one of several on different machines, all with much 
the same result. In this connection he would be glad if the author would 
inform the meeting how he arrived at the areaof the air space. Glancing 
through the formul in the appendices the speaker could not see that one 
included, though the density of the air space was ueed in the formula for 
obtaining the density in the core and from the value of the symbol (which 
was included in the same formula) the area of the air space appeared to be 
taken as that of the poles. This could not be the real air space area, and it 
would be of help if the author would give the formula he used. In the 
formula in appendix III. for obtaining the length of end wiring, no allow- 
ance was made for different numbers of slots. Ав а matter of fact, the 
necessary length was very much affected by the number of slots and the 
ratio of slot width to width of tooth. In machines with two or more coil 
per slot (in which direction modern design for small machines tended 
—and the Paper dealt with small machines only) the end winding could]be 
much shorter than with machines having one coil per slot, as practically 
the same thickness of insulation served for two coils in place of one, and 
the angle of the double helical formed coils could be much acuter. The 
depth available for the outer ends of the coils also affected the length 
necessary, but no provision was made for this in the formula. 

The author expressed the opinion that '' ventilation of the cores of small 
machines is an expensive and, on very small machines, an impracticable 
expedient.” This the speaker considered to be only partially correct. If 
the author was in the habit of milling the alots in the core, the ventilating 
ducts must prove a difficulty; but if the slots were notched in a stamping 
prees, the extra cost of stamping air ducts in the plates of small machines 
(in large machines the spider was provided with longitudinal ducts) was 
very slight, and, in fact, the stampers who supplied the trade did not 
charge extra for this. The coat of distance-pieces to keep the plates apart 
was only a matter of a few pence per machine. The gain by having ducts 
was во great, increasing the cooling surface by an amount equal to the area 
of each side of each duct, that the cost of the ducts was covered many 
times over by the extra output obtainable with the same temperature rise. 
The speaker used air ducts in all armatures from 7in. diameter upwards ; 
under 7in. diameter it was impossible to find space for the longitudinal 
ducts. He had listened with much pleasure to the Paper, and the impres- 
sion he had gained was that the trend of it was this: If you havea fast- 
running machine it is best te have a shallow slot and keep the iron losses 
down, and this is possible because a high speed requires few armature con- 
ductors ; therefore less slot volume is required for copper and insulation. 
Wtth a low speed a deep slot must be used, as many armature conductors 
and much insulation is required. 


December 9th. 


Mr. W. В. HIRD said that his name had been mentioned in connection 
with certain of the formule in the Paper, more especially in connection 
with Mr. Field’s remarks regarding them. There were two points which 
Mr. Field had criticised. The first was that the formula, watts radiated 
= а In, should be a-- 8 n. Mr. Hird contended that, both formule being 
empirical and the value of the constants having to be determined as the 
average of а number of experimental results, it was possible within ordi- 
nary limits of speed (say, 1,000 to 300 revs.) to find a value of a, which 
in the first formula gave results quite as nearly in agreement as did any 
values for а and В in the second formula, whilst the simplifylng of the 
equations was greatly in favour of the first formula. It was, of courae, 
quite true that for speeds either above or below a certain limit, the first 
formula did not represent the facts. Mr. Kerr wished to substitute п 
for the Vn in the formula а+ В Vn. In Mr. Hird's experience this would 
give calculated values of radiation at high speeds much in excess of the 
truth. The second point raised was that eddies in the core should vary as 
n?, not аз n ; certainly, eddies vary as the square of the speed, but except 
at very high speeds, the eddies in the core are unimportant compared to 
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hysteresis and teeth losses, and therefore the error caused by treating the 
core eddies as а percentage of the core hysteresis is only small. On the 
other hand, the high complexity of the flux distribution in the core makes 
it very difficult to estimate the value of the coefficient if the eddies are 
treated as, strictly speaking, they should be, equal to aW:B?n?. Mr. 
Field pointed out that the ergs per cubic centimetre of active belt at unit 
speed and with unit magnetic flux is equal to current density per square 
centimetre of belt area, and said that it was, therefore, not remarkable 
that the егде should work out approximately equal in different desigas, 
as this only meent that different designers worked at about the same current- 
density. It was, however, not the current-density in the copper which must 
be kept the same, but the current-density in the copper multiplied by Q, 
and it was somwhat remarkable that, as the value of Q was altered, the 
current-density in the copper should alter in inverse ratio so as to keep the 
product constant. But his chief object was to point out that the value of 
the Paper appeared to him to be quite independent of these questions. 
The curves given in plate 2 seemed to him to be the important thing ; 
the principle that this graphical method should be adopted for determining 
the best speed at which а machine should be run, or if the speed were 
fixed the best depth of slot to be used was entirely independent of the 

icular form of formule used. Every designer must have some formulz, 
some method of determining the iron losses and the watts radiated. If a 
designer preferred hie owh formule to those given in the Paper, let him 
use them in the manner indicated, and, instead of merely kaowing in a 
vague way that, if the speed gets very high, the iron losses will equal the 
possible radiation, and the permissible copper loss will become zero, and he 
will therefore get no output, let him plot the curves shown, using his own 
formule, and find out exactly at what speed this happens. It was, of 
course, perfectly true, as Mr. Field had pointed out, that this did not com- 
pletely design the dynamo. It did not enable them to get а round wire 
into a square slot which it would not fit to any advantage, and they still had 
to begin by finding a suitable slot and wire to fit one another. But the 
curves were a valuable indication of the direction in which they should 
work in looking for a suitable slot. 

Mr. W. McWHIRTER said that it was quite refreshing to see that 
there was still something worth discussing in the design of continuous- 
current dynamos. Some years ago à member of the Institution had stated 
that a cow of average intelligence was capable of designing such a machine, 
as it simply consisted of two bearings, а shaft aud a pulley, yet there had 
been many excellent Papers on the subject since then. Although they 
had often heard that the continuous-current dynamo, or, in fact, any type 
of commutating machine cught to be relegated to the scrap heap, still, in 
his opinion, the time for this relegation, instead of being within sight, was 
receding into the dim and distant future. Therefore, every suggestion for 
the improvement of continuous. current machines should be heartily 
welcomed. Mr. McWhirter continued: Mr. Mavor says that in his Con- 
gress Paper on dynamo designing he “suggested that the essential part of 
the dynamo is the region occupied by the armature conductors in the 
magnetic field." If my memory is not at fault, this suggestion has been 
before tbe Institution for many years. Almost every Paper on dynamo 
designing during the last 50 years has been imbued with the idea, and no 
end of formule have been proposed giving the output of dynamos in terms 
of the dimensions of this part of the machiae. In this Paper no mention 
is made of any part of the dynamo outside the armature, The Paper is 
unique in this respect. Another striking poiut is that the question of 
commutating ie hardly referred to, and we ought all to rejoice that 
on this subject has been found unnecessary. This further discussion has 
certainly been the greatest improvement made in recent years in dynamo 
construction. I once had under my care one of the largest continuous- 
current dynamos which had then been made, the brushes for which alone 
cost over 10s. per week, whereas now we have similar machines running which 
do not cost 80 many pence per annum. Most of the so-called inventions in 
connection with special windings and pole pieces on dynamos were made not 
only to improve the commutation, but to give a position where the brushes 
might be absolutely fixed, and practically independent of any change in 
output. Iam afraid these proposals were not always successful, and the 
large amount of energy, time and money spent upon the attempts iu this 
direction has certainly not been repaid. The simple adaptation, however, 
of the carbon brush properly applied has brought about more improvement 
in this respect than all the attempts referred to, and we ought to give 
more credit for the great improvement due to this simple innovation. 
Mr. Mavor's aim seems to be a proposal for further improvement in the 
dynamo, thereby increasing the efficiency by reducing the losses set forth as 
items 1 to 6 on page 146, Generally speaking, there is not much difficulty 
in arriving at the temperature of the dynamo winding at any moment by 
the simple plan of noting the falling off in the shunt current (of course, 
maintaining a constant voltage, or correcting for variation), and this would 
certainly give a more reliable result than the application of thermometers 
to the outside of windings, &c. The temperature found by the increased 
resistance would approximately give the mean temperature, whereas the 
thermometer has usually to be supplied to what is in reality the coolest 
part of the machine. The Paper is evidently an attempt to settle the 
question of the best dimensions for the armature slots, or, to put it other- 
wise, deep versus “shallow” slots. There certainly must be one 
dimension of slot which is the beat for a certain output at а given speed 
and a given voltage; but the best slot dimensions must vary both with 
the voltage and the speed, as insulation of conductor and slots bears a large 
proportion to the copper section, and as the voltage increases, more care is 
necessary to maintain the insulation between the conductors themselves 
and between the conductors and the core. I am not clear upon the curves 

iven by Mr. Mavor, more especially Plate 1, and, as the symbols he uses 
orthe various losses would require so much time to check his figures 
properly, I have not һай any inducement to look further into the matter. 
I wish it were possible for writers on dynamo designing to use a common set 
of symbols, a thing which would make such Papers far more easily intelli- 


gible. I aleo think that Mr. Mavor might have spoken of revolutions per 
minute instead of per second. 

Prof. MAGNUS MACLEAN only wished to draw attention to one or 
two points that Mr. Mavor might elucidate in. his reply. In the appendix 


the hysteresis loes in the teeth was taken to be proportional to B; ^ whereas 


eddy currents in the teeth were taken to be proportional to Bj. Why! It 
was, he thought, pretty well established by experiment that the hysteresis 
losses reached à maximum at a flux density of about 16,000 C.G.S. lines 
per square centimetre, and that for higher flux densities the hysteresis loss 
diminished asymptotically. Still, further experiments were necessary to 
elucidate this subject. Mr. Mavor very pertinently remarked that the 
“ story is not yet told of all that takes place in a piece of iron under chang- 
ing maguetisation." He (Dr. Maclean) had had in view for some time to 
rotate a disc of copper and a disc of iron in a calorimeter placed be- 
tween the poles of an electromagnet. If disce of different thicknesses were 
rotated at different constant speeds and in different constant strengths of 
fielda, he believed very useful information could be obtained as to the 
hysteresis and eddy current losses that took place in the armature cores 
of dynamos and motors. It was pointed out by Mr. Field that the con- 
stant К, Mr. Mavor introduced—viz., erga per second per unit volume at 
unit velocity in unit field was equivalent to current per unit area. 
Mr. Field did во by substituting for each factor its dimensional expression 
in terin3 of length, mass and time. He was a grea‘ believer in dimensional 
expressions, and he was of the firm opinion that electrical engineera did 
not devote the attention to that important subject that it deserved. But 
in the present case the equivalence could be arrived at quits simply, 


activity 
E volume X veluciry x flux’ 
current x electromotive force 
area x length x velocity x flux 
current 
= area 


Prof. Maclean then illustrated on the blackboard the use and importance 
of dimensional expressions by applying that criterion to some equations 
in the appendix to the Paper. 

Mr. H. A. MAVOR, in reply, thanked Mr. Field for his c mtribution to 
the discussion and for the correction of certain typographical errora in the 
proof of the Paper. Mr. Field had rightly underatood the position adopted 
by the writer of the Paper—viz., that it was necessary in small machines 
to consider the speed at which the machine has to be гип with special 
reference to the iron losses, Mr. Field stated that the usual procedure in 
designing the dynamo was to fix on & current-density determined by pre- 
vious experience, aud by trial and error determine the number of turns per 
coil and wires per slot, thia being to a large extent settled by the permis- 
sible reactance voltage per slot, and from that basis to arrive at the num- 
ber and shape of the slots. Не agreed with Mr. Field that it is impossible 
to design a machine from one point of view alone and that the design was 
always a compromise bet ween different conflicting requirements. If, how- 
ever, you began by requiring an impossibility from the machine, there was 
not much use in going into other details. His method was to plot out the 
watts radiated at ea:h speed with the iron losses and to deduce the 
curves described in the Paper, assuming, for preliminary purposes, 
unity as the value of the ratio between copper area and slot area 
—that is, assuming that the copper fills the slot. Reference to the 
formule in Appendix IIL would show that the watts output derived 
from this assumption must be multiplied by the square root of 
the actual value of this ratio to obtain the actual output of the 
machine. This ratio was determined by the considerations mentioned 
by Mr. Field—viz., the consideration of reactance voltage and other prac- 
tical requirements. But the slot width being determined by the length of 
the air-space, and the necessity for avoiding heating of the pole tips by 
eddy currente, the beat slot depth was ascertained from the curves plotted 
as described in the Paper, aud it would be seen that there was not much 
room for choice in the other points which required to be considered, so that 
the actual output of the machine was fixed ata maximum which it was the 
aim of the designer to obtain as nearly as possible. Мг. Field’s reading of 
the value of the constant used for energy generated in the active belt was 
quite correct, but it was not in any sense at variance with any of the 
arguments of the Paper. It was only another way of saying the same 
thing. It was necessary to point out that the assumption of value for 
current-density iu the conductor as & first approximation of the deeign of 
the machine exactly gave away the whole case. This quantity was among 
the very last to be determined. The current-density in the conductors 
was of comparatively little importance in small machines; in fact, it 
would be seen from the efficiency formula that the efficiency of the machine 
might be reduced by reducing the current-density in the conductors. Mr. 
Field's point with regard to the watts radiated was worthy of attention, 
and it would probably be better to plot the curves as he suggested. On the 
other hand, the radiation curve, being derived entirely from ехрегі- 
mental results, applied only to the range of these records, and thie 
was from n=8 to n=20 or thereabouts. It could be extended to 
wider limite if need be, but for ordinary standard machines it was not 
neceasary to calculate the curve below n=8, and, properly speaking, it 
ought not to have been drawn below this point. The line of argu- 
ment of the Paper was that there were several speeds at which 
а machine carcase would give the same output, and that one of 
these speeds was the best. A-vproximate curves of the outputs obtainable 
from a 10in. machine were shown, and are added to the appendix of the 
Paper. It was pointed out that in the case of the machine in question, 
the curves of which are plotted for an assumed unit value of Q—the space 
factor—the output of a machine wound with a 2cm. slut was very different 
from а Зс. slot at the assumed speed of n= 16 per second, and that if any 
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circumstance arose to increase the temperature rise, either from variation 
of the quality of the iron in the core or otherwise, the use of а 3cm. slot 
on this machine would be very dangerous. The use of а 2cm. slot, on the 
other hand, gave ap increaged margin of output in the ratio of 6 to 10, as 
indicated by the points marked A and B respectively on the curves for the 
Зс. and the 2cm. slots. The envelope of the curves drawn for each slot 
depth gave the maximum value for the output of the machine, and, having 
determined the speed at which it was to гир, the slot which gave the best 
output at that epeed without any tendency to fall away from a straight 
line on the curve for the slot chosen, was the best slot to use for the 
machine. In the case under consideration a 2cm. slot would be approxi- 
mately the best for a speed of n=16. Replying to Mr. Kerr's remarks, 
the arguments of this Paper were commended to the further consideration 
of the members, because if they were borne out by the facts they 
showed that each machine ought to be differently wound for each speed 
and output, and that a simple reduction of the speed of an open motor, во 
as to obtain a satisfactory enclosed machine, was not the right way to solve 
the problem. On the other hand, the lines of design indicated by Mr. 
Kerr's remarks were quite in accordance with the ordinary modern prac- 
tice, bnt the speaker's contention was that this practice was not sound. 
He thanked Mr. Hird for his defence of the formul:e used in the appendix, 
but pointed out that the correctness or otherwise of these formule had 
nothing to do with the argument of the Paper, his contention being that 
it was necessary to examine all formulz for determining the iron losses on 
the lines indicated in the Paper, во as to obtain а comprehensive grasp of 
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the conditions and avoid elaborate calculations with regard to the possible 
windings for à machine which left out of account altgether the principal 
factor of primary importance in laying out the design. The author agreed 
with Mr. McWhirter in the continued importance of continuous-current 
machinery, but pointed out that his Paper had reference to small machines 
only. He pointed out that the long expression referred to by Dr. Maclean 
was not used for a calculation of the area of each conductor, but was a 
symbolic expreesion of the quantities on which this area depends. The 
formule given for this purpose would be found convenient in attacking 
dynamo design from this point of view. The author claimed for his Paper 
that it was not a treatise on the whole subject, and did not take up all the 
points necessary to be considered, but he wished further to commend a 
study of the subject on the lines indicated, having no desire to maguify the 
results already obtained. He ventured to think that such study would 
lead to very considerable modifications along the line of improvement in 
the design of small machines. 
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ELECTRIC AUTOMOBILES.* 


BY Н F. JOEL 


The author stated that, in London alone, there were over 16,000 
licensed horse-carriages, apart from private vehicles, tradesmen's 
vans, &c., and it was estimated that over 200,000 horses were 
stabled each night in London, necessitating the daily removal of 
more than 5,000 tons of manure and refuse, in addition to what was 
distributed over the roads, and found its way into the residences of 
the people. The growth of London and other large cities made the 
problem of substituting motor cars for horse-traction one of the first 
importance, and the object of the Paper was to describe one form, 
possibly the most pracucal, and certainly the most interesting of all 
forms of motor car, the electric automobile. These had now become 


* Abstract of a Paper read before the Institution" "EE - 
January 15, 1905, | stitution ef Civil Engineers on 


the application of which gave rise to no noise or sm 


thoroughly practical vehicles, journeys of over 100 miles on one 
charge, and tours of over 1,000 miles (from London to Glasgow 
and back) having been 1 accomplished. Electrical 
energy was power in an economical and readily applied form, 
made no 
„and was convenient. It also afforded facilities for E 
power and recuperation of energy which were not obtained wit 

cther sources of energy. The earlier experiences with various types 


of cars, &c., were first described, the information being tabulated as 


far as possible, and the historical side of the subject being briefly 
dealt upon. It was only since the passing of the Locomotives on 
Highways Act, 1896, that the problem of motor cars has been 
seriously attacked in this country. In Germany, France, Austria, 
America, Italy, Spain, Belgium and many other countries, earnest 
attention was being given to the manufacture and the perfection of 


electric vehicles, and in most of these countries inventors and 


designers were assisted у Mia governments directly by subsidies, 
by official trials, as in lin, or otherwise. In England it had 
been left entirely to the enterprise of the private individual to com- 
pete with the foreigner for a share at least in this new and important 
industry, which even now gave employment to some 10,000 men in 
this country. Tabulated examples of recent long-distance runs of 
carriages propelled by one charge were given, and these records were 
analysed for comparison, elevations and plans of the carriages being 
shown to scale, and the disposition of the batteries indicated. As 
these were all special designs and not merely adaptations of carriages, 
they were instructive as examples. The author then considered 
briefly, in turn, the leading points in connection wiih the various 
parts of an electric automobile—namely, the storage batteries or 
accumulators, motors and gearing controllers and circuits ; under- 
frames, types of vehicles, deeign and construction of carriage and 
proportion of power to load; as well as the comparative costs of 
electric and other motor cars. | 

Some very careful testa to determine the durability of storage 
batteries had been made by the Automobile Club of France in 1889, 
extending over six months, the results of which were given in the 
Paper. The tests had been made under conditions analogous to 
those that would occur in the carriages in practical use. "The sets of 
batteries had been equally charged with 24 amperes at 2 5 volts per 
cell, but had been discharged at rates varying from 20 to 100 amperes, 
with intermediate periods of rest, and whilst being discharged they 
had been subjected to artificial vibrations, to give the effect of road 
vibrations, and this treatment had been continued until the cells had 
shown signs of failure. 

The ratio of weight of vehicle to weight of storage battery was next 
considered. Generally speaking, as the ratio of the battery to the 
vehicle increased, sothe distance the vehicle could be run on one charge 
was increased. But of greater importance, from a practical point of 
view, was the load-carrying capacity, and ratio of the weight of 
useful load to the weight of the battery and vehicle. А battery of 
accumulators weighing 6 cwt. would give 10 н.р, hours, or 67:81. 
weight of battery tor 1 H P. hour, taking the efficiency of the motor 
and gear at 75 per cent. Assuming an output of 15 watt-hours 
for lib. of complete battery, such a battery would convey itself 
against a tractive resistance of 50ib. per ton (or 1/45), at the rate 
of 12 miles per hour, for a total distance of 250 miles.. If the 
vehicle to convey this battery weighed 6 cwt., the distance that 
could be run with vehicle and battery would be 125 miles; and 
with а load of 3 cwt. (driver and passenger) the distance would, 
under the same conditions, be reduced to 100 miles, equal to 75 
ton-miles. With twice the load, or 6 cwt., the distance of the run 
would be reduced to 83:8 miles, but the ton-mileage would be the 
same; and with three times the load—namely, 9 cwt.—the distance 
would be still further reduced to 71 4, also equal to 75 ton-miles. 
The cost of carrying the useful load would be: For the 3 cwt. load, 
at the rate of 1:84. per ton-mile ; for the 6 cwt. load, 1714. per ton- 
mile; and for the 9 cwt. load, 091. per ton-mile. The conclusion 
would be that, as the load was increased, the cost of conveying the 
useful load per ton-mile was reduced : this was so, but the limit was 
soon reached when the vehicle must be made stronger and heavier to 
carry the increased load. and the running cost of the whole would 
be increased, as well as the first cost and the consequent allowance 
for depreciation and interest, Curves were given in the Paper 
showing the ton-mileage, in conjunction with the ratio of weight 
of battery to the total weight ; the ratio of useful load to the total 
weight, the cost of electric energy per ton-mile of useful load, the 
coat of electric energy for running the car and battery without load, 
and also the relative weights and costs of cars. In America batteries 
were made which gave a very great output with a comparatively 
shortened life of the positive plates, and as these batteries were of 
comparatively small cost they could be entirely renewed, say, each 
year, and this had been stated to result in economy. The author 
considered that potentialities of electric propulsion of carriages on 
common roads were very great. England had been late in taki 
up the motor car, and France, America, ey ana other countries 
were far ahead, but it was to be hoped that England would now take 
its place in the world with this new industry, as it had done in the 
past with the steam locomotive. 
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THE ELECTRICAL POWERS SOUGHT BY THE 
LONDON COUNTY COUNCIL. 


At a meeting of the London Electrical Contractora' Association on 
Tuesday, Mr. R. Tweedy Smith read a Paper in which he criticised 
the electrical powers sought by the London County Council in the 
coming session of Parliament. : 

The County Council is promoting two bills. One is a general 
powers bill which contains two clauses vital to the interests of elec- 
Стіва] contractora, and the other relates to the purchase of electrical 
undertakings by local authorities in the administrative County of 
London, and with respect to the supply of energy from stations of 
the London County Council, aud for other pu А 

The procedure in conuection with the general powers bill of sand- 
wiching two electrical clauses in the middle of it, Mr. Smith charac- 
terised as beyond comprehension, and the only explanations he could 
imagine were either that the committee of the County Couucil deal- 
ing with the matter had the electric supply bill drafted and deposited, 
aud that at the last moment thought it E to apply for powera 
for the metropolitan boroughs to undertake wiring and fitting, and 
the supplying of electrical apparatus; or, on the other hand, that 
some one or some committee thought that the clauses would go 
through with other powers without any opposition if hidden in the 
way described. There was every reason from a draughtsman’s point 
of view why the two clauses mentioned should have been included 
in the bill relating to electric supply, and the beginning of clause 63 
made this clear :—‘‘ It shall be lawful for the council in any metro- 
politan borough being authorised to supply and supplying electrical 
energy, to expend money upon the wiring and fitting and apparatus 
of their consumera.” · 

In order to understand what the position of electrical contractors 
would be in relation to these two bills, he dealt with them in detail. 
The bill relating to the purchase of electrical undertakings in 
London was, he maintained, an effort to get over a difficulty created 
by the London Government Act, 1899—viz., the inconvenience of any 
London borough council purchasing part of the undertaking of auy 
supply company, which it would be forced to do owing to the re- 
arrangement of the London electric supply areas, and also owing to 
the fact that a number of the London electric supply companies hed 
their generating stations outeide the area of supply. The bill of the 
County Council proposed to get over this difficulty as follows :—In 
cases where the distributing companies supplied the districts of several 
borough councils, such councils should be allowed to combine and 
purchase the particular undertaking. Should any one council 
decline to combine, and the rateable value of such dissentient 
borough ba less than one-tenth of the rateable value of the whole 
of such area of supply, the dissentient borough council was 
practically forced into the combination. The purchase money for 
the undertaking had to be contributed by the combined councils in 
such proportion (failing agreement) as might be fixed by arbitration. 
The County Council could, at the reque:t of local authorities, pur- 
chase any undertaking iu the county ot London, but borough councils 
had the right to purchase from the County Council such portion of 
the undertaking as might be within their borough. 

With respect to companies which supplied electricity ia bulk, it 
was proposed that either the borough councils or the County 
Council could hase the rame. Provision was, however, made 
that the undertaking of the Central Electric Supply Co. should 
not be purchased unless the undertakings of the Westminster and 
St. James’ and Pall Mall Companies were also bought at the same 
time, The purchase of any bulk company was to be exercised at the 
time mentioned in the special acts creating such bulk companies, or 
if no time was mentioned, then after the expiration of 42 years from 
August 26, 1889, or every 10 years thereafter. The object of this 
provision was to secure that, in the event of a purchase, the whole 
electric lighting concerns of the перо might be acquired at one 
and the same time. Of courae, this would not prevent the acquisition 
by the borough councils of any undertaking whose provisional order 
gave the local authorities power to purchase within 21 years, or for 
апу less period such as occurred in the County of London (East) 
Electric Lighting Order, 1897,8ec. 65, where the period of seven years 

was substituted, or to the Blackheath and Greenwich District Elec- 
tric Lighting Order, 1897, sec. 65, where special terms were arranged 
and Ww in their provisional order regarding time for purchase, 
price, &c. К. 

But there was one difficulty which the author thought would arise 
from the way in which the bill is drawn. There was no provision 
for the purchase of bulk companies outside the administrative County 
of London, and probably the tendency would be for such companies 
to erect their works outside the county in order to get out of the 
jurisdiction of the County Council. The bill, however, contained a 
clause which it would appear was framed to get over the difficulty 
to a certain degree. It made provision for the London County 
Council to supply electric ene in bulk from any generating 
station already belonging, or which might hereafter belong, to it. 


It was not, however, at all clear as to whether the County Council 
had power to erect a generating station outside the administrative 
County of London. In his аро they could not do so without 
another Act of Parliament. However this might be, bulk com- 
panies outside the administrative County of London were placed in 
a difficult and anomalous position by the bill. Whilst either the 
borough councile, singly or in combination, or the London County 
Council, could purchase any undertakings within the county, they 
could not without special powers purchase undertakings outside the 
county. Thus bulk companies outside the county aud supplying 
distributing companies inside the county might find themselves at 
the mercy of the county and municipal couucils within the county. 
If their retail customers—the distributing companies— were bought 
out within the County of London, апа the bulk companies did not 
care to sell their undertaking at the price offered by the Council or 
borough councils, they would be left without customers, and 
receive no compensation whatever. 


If the bill passed, he anticipated a serious fall in the market price 
of shares of such “ bulk” compania In discussing what this bill 
might have usefully accomplished, Mr. Smith thought it might have 
brought about uniformity in the wiring rules, &c, of all local 
authorities, supply companies, and fire insurance offices. As this had 
not been attempted, he suggested the appointment of a committee 
by the Electrical Contractors’ Association, to make suggestions on 
such points, and to send a copy of them to the Board of Trade, and 
also to the County Council. Further, the Association might combine 
with othera in opposing the bill, or to tender evidence to those who 
were opposing it, with a view of getting additions or amendments 
made, Several of the large supply companies were certain to oppose 
the bill, and he strongly urged such a course of action. 


Coming to the bill relating to the spending ot money on wiring, 
fittings aud apparatus by borough councils, he said that this could be 
stopped at present by legal proceedings by any ratepayera in the 
borough. As honorary solicitors to the Association, it would be 
remembered that his firm gave notice to a certain council threatening 
steps if they did not discontinue such a trade. A couple of years or 
80 back the Beckenham Council borrowed, with the sanction of the 
Local Government Board, a sum of £7,000, and within 18 months 
they spent it in wiring houses, and in the supply of fittings. After- 
wards applications were made to the Local Government Board for 
sanction for further loans for similar purposes, but sanction was with- 
held, on the ground that counsel had advised that the Local Govern- 
ment Board had no powers to sanction loans for such purposes. His 
opinion was thus confirmed by high authority. 

The bill, however, proposed to get over this legal hindrance to 
carrying on the trade of electral contractors in most of its branches, 
and proposed to make use of the ratepayers’ money for purposes 
which had never been attempted before. Not only was power 
sought to expend money for the wiring and fitting of the premises 
of their consumers, but the clause, as drafted, gave a definite right 
to expend money on the premises of ** prospective consumers." The 
result of this would be that every speculative builder would be 
willing to have his house wired at the expense of the local authori- 
ties, because it would save him 80 much expense on capital account. 
If the house was a loss, the inevitable mortgagee, who financed the 
builder, would have the first charge, and would be able to claim the 
wiring and fittings, ог, at least, to prevent their removal. Thus 
the loss would fall upon the ratepayers, of which electrical contractors 
form a part. Further, was it fair that the rateable value of electrical 
contractors’ premises, with those of other ratepayers, should be used 
for the purpose of enabling a local authority to borrow money to 
start a rival business? hat would other concerns say to such 
revolutionary proposals? If the finances of local authorities were to 
be utilised in all trades there would be an end to private enterprise 
altogether. | 

At the end of claute 63 of the general powers bill were three 
ambiguous lines which could be read in many different ways, and 
meaut many different things. They empowered metropolitan 
borough councils *to enter into and carry into effect agreements 
and 5 with respect thereto, and make such charges 
therefor whether directly or otherwise as they may think fit.“ These 
words would cover agreements with consumers of electricity as to 
the payment for the use of wires, fittings and apparatus, or agree- 
ments with owners of property concerning the same, but in neither 
case would such agreements operate against the right of a mortgagee 
who had lent money on the property, and ‘who could: prevent the 
wiring being taken away. The words “directly or otherwise " would 
rather indicate that the councils should have power to enter into 
arrangements with electrical contractors for the wiring of houses, and 
the supply of fittings and apparatus. 

No doubt these words would be used by supporters of the bill to 
detach individual electrical contractors from loyally combining in 
opposing the measure by possibilities of trade with particular councils. 

onsiderations of this sort, however, should be set aside by every 
level-headed cóntractor who read the first two linés of the clause 
giving the councils definite authority to expend money upon wiring, 

ttings and apparatus to consumers or prospective consumers. 
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CORRESPONDENCE. 


— — 
MR. SWINBURNE AND ENTROPY. 
TO THE EDITORS OF THE ELEOTRICIAN. 


Sms: Dealing with the thermodynamical, and not the 
ersonal part of Prof, Perry’s letter, there is no restriction in 
his statement as to the values of 0, p and v during the changes. 
The words are when “0 and p and v return to their old values 
after any changes." I choose an irreversible change and 
show that the statement is wrong. I did not say there is no 
heat exchange between the parts; there may be, but they have 
nothing to do withdH. This differential is the ‘‘ heat entering 
the stuff "—that is to say, it is the loss of heat of the reservoir, 
or whatever furnishes it, with the sign reversed. І до not say 
the temperature is constant during the actual change, but that 
at the end of the expansion the temperature is Ө, and the real 
entropy is increased while dH is still zero; if the gas is then 
compressed reversibly, dH becomes negative, and the real 
entropy returns to zero. In а gas expanding into vacuum, 
there may be kinetic energy and difference of р and 0 in the 
body of the gas. The equalisation of 0 causes increase of 
entropy, but this increase is too small to account for the total 
increase of entropy. Prof. Perry says I think that because 
/4Н = O, /4Н/0 —0. І do not think so, and never said во. 

As to the diffusion of two gases, I did not say the state 
of the mixture was completely defined by 0, p and v. I took it as 
а case in which 6 is constant, and there is no exchange or 
production of heat anywhere. Any further co-ordinates are 
p's and vs. It is a case where there is no change or transfer 
of heat internally or externally, and yet the entropy increases, 

Prof. Perry goes on to say that “If, through any means 
whatever, the whole stuff returns to its original state, its total 
entropy returns to its original value.” I have told Prof. 
Perry this more than once. But if the stuff has been through 
a partly irreversible cycle /4H/0 із not zero. That is the real 
point between us ; not whether the entropy returns to zero, we 
agree on that, but whether /4H/0 is the entropy or not. Prof. 
Perry says /dH/0 is the entropy, I say the entropy is greater 
in an irreversible change. 

Clausius, the introducer of the theory and the coiner of the 
term entropy, says that 


dH S649, 


the sign of equality referring {о a reversible change, and of 
inequality to irreversible ; Prof. Perry says 

dH = d, 
and maintains the statement in dealing with irreversible 
changes. I suggest that Prof. Perry is wrong. 

As to the 0ф diagram, I do not deny that it is some use 
now, but if ¢ is defined as /dH/0 it is wrong, and there is no 
use in working with an incorrect when а correct diagram is at 
hand. It is not a question of mere convenience of thought, 
like the parallellogram of forces, or frictionless mechanisms ; 
it is a fundamentally wrong idea of entropy I wrote to con- 
demn. The question of the accuracy of the 0$ diagram 
hangs on the definition of entropy ; let us, therefore, settle 
that first. Prof. Perry defines entropy so that its value is 
constant when the substance has no exchange of heat with the 
outside, even in irreversible changes. I say the entropy can 
increase without any passage of heat from outside not only 
on the whole but during any part of the change. One of us 
is wrong, let us settle which. 

I hope Prof. Perry has no objection to my republishing this 
correspondence collected from the several journals; it may be 
convenient for those interested in the subject to have it 
all together. 

Mr. Evershed’s first definition (a) of entropy, that it isa 
portion of the intrinsic energy is wrong,and cannot have been 
written by Clausius. 


His (b) from Maxwell, where it is another portion of the 


intringio energy, is also wrong, and was corrected in the later 
editions. 

His (c), where it is still another portion of energy is also 
wrong. Не credits (c) to me, Neither I nor anyone else 
define entropy as energy ; it is not any kind of energy at all. 


His (4), that entropy only changes when heat is taken in or 
put out, is wrong, because it would only be true of reversible 
changes. It is a very common definition, and the definition 
to which I object. 

His (е), or ** thermal weight" definition, is wrong even of 
reversible processes, because, for example, a perfect gas 
expanding isothermally and reversibly increases its entropy 
at constant temperature without increasing its heat or its 
energy. 

His (f), or “ entropy is а factor of heat,” is wrong for the 
game reason. If at constant temperature the product 6% can 
alter without limit, without any change in the heat of the sub- 
stance, 0 and ¢ cannot be factors of the heat of the substance. 

I have tried, I fear without success, to give an idea of what 
entropy, as defined by Olausius, is in the Electrical Review of 
January 9th. 


Mr. Evershed’s integral “J Sdt — O expresses a great truth, 


0 
but is liable to cause further confusion, because J, S and t are 
often used for Joule’s equivalent, entropy, and temperature, 
and if discussed on those lines will lead to much regrettable 
correspondence.— Yours, &o., J. SWINBURNE, 


London, Jan. 11. 


TO THE EDITORS OF THE ELECTRICIAN, 

Sms: It was a great pleasure to me to read Mr. Swinburne's 
presidential address, and also to note in your current issue 
that Prof. Perry now speaks of ‘' assumptions" in applying the 
(Op) diagram. I confess I must confirm Mr. Swinburne's 
statements when I say that most text books lead one to believe 
that in applying the (%) diagram it gives absolutely correct 
results in all cases. І can only congratulate Mr. Swinburne 
in pointing out that simple and glib assumptions are generally 
dangerous things to work with. This “glibness” is the 
ruination of 99 students out of 100. 

Roof truss diagrams, continuous girder theory, deflections 
of beams, &c., are merely а fruitful source of waste of valu- 
able time. There is also too much simple eine curve, 
constant permeability, invariable coefficients of self-induction, 
and cosines of angle of lag which can be made equal to unity. 
Until a student casts off these simple and elegant conceptions, 
he does not make much headway in practical work. Many 
cannot do this, because these things are dinned into them in 
college and become fixtures: Simple assumptions are the 
pane of scientifio work, and divert the student’s mind from 
facts. Having been taught in а northern school, I was always 
instructed, when studying a particular subject, never to seek 
for information in a 7s. 6d. treatise, but to refer to the original 
Paper, or treatise. I carry out this principle, and find it 
works in practice, and I recommend it to others.—Yours, &0., 

An Unrresupicep Scot. 


— 


TWO. PHASE “TWIN” CABLES. 
TO THE EDITORS OF THE ELECTRICIAN. | 

Sins: In reply to Mr. Eborall's letter in your issue of the 
9th inst., I should like to point out that one would conclude 
from the description of the Midland power scheme in your 
issues of October 3 and October 10, 1902, that the greater part 
of the load will be motors and lighting, for even at the present 
stage of the 8,100kw. installed at Ocker Hill only 500kw. is 
used for rotaries—:.e., 16 per cent. of the total; the rest, one 
concludes, is to be used for two-phase motors and lighting on 
the consumers’ premises. It would beinteresting to hear why 
two-phase rather than three-phase was chosen as the system. 
Several schemes are using three-phase transmission at 5,000 
or 6,000 volts, and, therefore, one would imagine it was more 
for the sake of balancing a combined motor and lighting load 
than the earthing question. Has it been demonstrated that 
when a two-phase system becomes unbalanced the effect on 
the motors and lamps is less serious than with a three-phase 
unbalanced system? The three-phase motor being the more 
symmetrical will be less unequally heated than a two-phase 
motor, and will tend to automatically balance the system 
better. Also, cannot lighting circuits be conveniently taken 
off a three-phase system to give an approximately equal load 1 
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One important question remains. Will the voltage regu- 
lation be more difficult to effect on the three-phase alternator 
in the power house when the load gets unbalanced than with 
the two-phase alternator ? The fact of the star connection in 
the winding, which allows a flow of current between each 
phase would probably enable the load to adjust itself more 
easily than with two totally distinct windings. I should 
like to hear the opinions of your correspondents on this 
matter.— Yours, &о., Henry F. М№овтнсоте. 

Rugby, Jan. 9. . 


EXPERIMENTS ON SELECTIVE WIRELESS 
TELEGRAPHY. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: From an editorial note on page 412 in Ths Electrician 
of January 2nd, I have noticed that my article under the above 
title has given occasion for some misunderstanding. I there- 
fore beg you to permit me to make some remarks in reply. 
It is stated in the note that the discs joining the selective 
device must not only revolve isochronously, but also syn- 
chronously with one another,” and, further, that the speed 
of the instruments must be “absolutely constant ” ; such is, 
however, not the case. Firstly, concerning synchronism, the 
transmitter (disperser) may make N, and the receiver (collector) 
п revolutions per second when the angular distances between 
the contact devices of the disperser is greater in the proportion 
N/n. And even isochronism is not necessarily absolute; the 
system allows, indeed, great variation of speed, as I shall 
endeavour to prove by the following: — By adjusting the 
springs 28 (Fig. 1, p. 419) of the contact devices 22 and 84 
one can regulate the duration of contact ad lib. Suppose each 
contact to last ¢ second and the normal duration of the com- 
p geries to be T second; also that the collector could 

e made to rotate at absolutely constant speed; it is then 
clear that any alteration of the disperser’s normal speed will 
cause the simultaneous contact of the collector’s five contact 
devices to be shortened. Nevertheless a simultaneous contact 
will take place as long as the duration of the series can be 
kept within the limits T — and T +t second. In other words, 
the speed of the disperser may be allowed to vary + 100¢/T 
per cent. without the simultaneous contact of the five contact 
devices being thereby interfered with. But as the collector 
also varies its speed, the allowable variation of speed for each 
of the instruments will be but half—viz., + 100¢/2T per cent. 
It i8 necessary, however, in order to make the Morse apparatus 
work, that the simultaneous contact at the collector should 
last a certain period /', and the definite expression is, con- 


sequently, 


Allowable variation of speed = + l t-t 


2 100 per cent. 


Suppose, for instance, .= 0-01 second, Т -- 0:15 second, and 
Ё = 0:004 second, then the variation of speed may be + 2:0 per 
cent. Besides, the system has, compared to others also 
demanding isochronous working (Hughes, Baudot, &c.), the 
great advantage of wanting no correction of the speed. From 
this it is evident that one can, with the same ease, work a 
great or small number of stations. It certainly is desirable 
that the variation of speed should be the smallest possible, in 
order that ¢ may be small, and distinct tuning be obtainable. 
Considering that the variation of speed is easily kept within 
the limits of + 0:2 per cent., there will be no difficulty in this 
respect, and the experiments showed that there was no trouble 
whatever in securing a sufficient degree of isochronism. 

Lastly, concerning the speed of transmission, this can be 
increased considerably by allowing the diso 6 to rotate faster. 
The reason why I choose such a small speed was that the 
interrupter used was most primitive, being constructed only 
as a heavy current relay. 

I wish to add that the system bas been demonstrated to the 
Norwegian military and telegraph authorities, on which 
occasions very long despatches were transferred without 
failure. On December 2nd last it was demonstrated with 
complete success at the meeting of the Christiania Poly- 
teknisk Forening,” to about 800 persons.— Yours, &o., 


Ohristiania, Jan. 7, ANDERS Burr. 
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LEGAL INTELLIGENCE. 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough OounciL 


ARBITRATION. 


Mr. MOULTON, in concluding his address to the Court, said : I wish 
now to put before you just the actual figures on which I say your total 
valuation will turn. First, as-to the claim for severance, This claim is, by 
admission, a purely hypothetical one. It is that no claim for severance can 
can be made if the company are bound to have & self-contained aystem. I 
eay, therefore, there is, of course, no claim at all. The claim for severance 
divides itself into three parts: (1) The cost of works required to enable 
the Marylebone portion to be severed from the remaining portion of the 
undertaking. 

The UMPIRE: Are we to take it finally that the parties have not come 
E =a arrangement in regard to the matters dealt with by Sir Edward 
Clarke ? 

Mr. BALFOUR BROWNE: I am told the suggestion was made that 
they should reconvey to us the trunk mains. 

Mr. MOULTON : With regard toone matter, I accept the claimant com. 
peny's figure, and it is only а matter of principle. With regard to meters, 
another point in dispute here, we propose that we should read the meters 
supplied and allow for loss. I am perfectly satisfied that on an electrical 
question like that the parties would . With regard to purchasing 
6,700yds. of 0:25in. cable at 78. (£2, 545) I think, probably, that might be 
part of the bargain, but ae I have not got Mr. Wright here I do not quite 
like to accept. 

The UMPIRE: A proposition was made on October 22, and we are now 
nearly two months from that time. The thing must be gone into at once. 

Mr. MOULTON : Yes, and I have no doubt the question of metering 
instead of the separation for the purpose of metering will be agreed to, but 
I do not like to accept it myself. 

Mr. BALFOUR BROWNE: We will have а memorandum on these 
points printed and submitted to the other side to-morrow. 

Mr. MOULTON : Then an arrangement proposed by Mr. Moon that, as 
the company has the power to have trunk mains from Marylebone under 
their act, these trunk connections should be made ; we have accepted that, 
and therefore it seems to me that is outside the Arbitration. 

Mr. MOON : It is hardly outside the Arbitration. It will have to be 
one of the conditions which the Umpire will have to annex to his award. 

The UMPIRE : It will have to appear in the award. 

Mr. MOULTON: The other matters are questions of alleged loss 
through severance. Some of these we do not dispute, others we have dealt 
with in our evidence. We are only partly agreed, for instance, as to the 
telephones. 

The UMPIRE: I should have thought the telephones, being in trunk 
line pipes, would have been covered by the arrangement about the trunks. 

Mr. MOULTON: Very well. Now I come to the main claim for sever- 
ance. Mr. Wright has prepared an estimate of the total present value of 
severance. He did not put it in, but I will do so. Then there is the ques- 
tion of valuation, and I would refer to the outside electrical evidence in 
this regard. І think Mr. Conacher, in a very complete manner, and in a 
very courageous manner, put befora you a valuation which was capable of 
criticism, and the grounds of which were fully expressed in his tables. I 
am satisfied from the work that this case has given me that that must 
have been the work of months, and it was explained in а way which makes 
me feel glad that there are professions which keep some intelligent men 
out of the Bar, because, although these tables are really difficult to under- 
stand, Mr. Conacher in his evidence, put without flinching and in a perfectly 
clear way their meaning. But, in addition to these tables, the com- 
pany called Mr. Hordern and Mr. Walker, but I think they epeak with 
no authority. There were Mr. Swinburne, Col. Crompton, Mr. Ferranti, 
Mr. Hammond and Sir William Preece. I do not think either Mr. Hammond 
or Sir William Preece really added anything substantial to the evidence 
before you, but I shall have to refer to some suggestions of Mr. Hammond as 
to the future of power when I come to consider the evidence of Col. Crompton. 
Mr. Swinburne gave evidence in a way во contrastiog with the evidence 
that one is accustomed to hear from Mr. Swinburne in the witness box, 
that it was to me, Sir, amusing, I do not for one moment say that Mr. 
Swinburne, on that or any other occasion, gave any evidence which he did 
not sincerely believe, but the contrast between the sharp, clear-cut, scien- 
tific evidence that one is accustomed to hear from him and the vague 
generalisations that he put before you, Sir, was very startling. For 
instance, speaking of the field of electricity in the future, when I asked 
him as to price, he said: Oh, I have not thought of the price.” Now, 
think of a practical human being talking about field independently of price ! 
But you are not going to value according to Mr. Swinburne's anticipations. 
If that were so, one could get evidence on one side or the other according 
to the special morbid condition in which persons were. Purchasing authori- 
ties would advertise for experts suffering from liver complaint ; claimants 
would advertise for experts suffering from some of those diseases that are 
marked in very early stages by excessive hilarity and brilliant anticipations of 
the future. I think Mr. Swinburne was in a highly philosophical mood, and 
treated this matter quite abetractedly. So much for Mr. Swinburne. Now for 
Col. Crompton. I want to deal with Col. Crompton because Mr. Ferranti 
was a distant echo. With regard to Col. Crompton, his is probably, I thiuk, 
the evidence which I want most to comment upon, because it is just, in 
my humble opinion, what evidence in a case like this ought not to be. 
The learned counsel then went through some of Col. Crompton’s figures, 
and criticised them when compared with the figures of Mr. Conacher. 
Continuing, he said: I am just showing that if you take Col. Crompton 
as a witness it destroys the whole of Mr. Conacher's tables. Let 
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me take one matter that I have referred to, and I will leave Col. 
Crompton. Col. Crompton says that а man would be very rash to say 
that less than 90 per cent. of Marylebone would be supplied by electric 
light in 1931. What possible justification can there be for that? You have 
got a light which is about one-fourth the cost, and you have got large dis- 
tricts like the northern district of Paddington, which even the company 
expect to supply to ao little an extent that they do not propose to change 
it Кош the ordinary house transformere, and he says that there is going to 
be 90 per cent. supplied by electricity. Of course, when you are consider- 
ing such evidence you are obliged to say of а man who says such a thing as 
that, is he a man you ought to take as your practicaladviser? I think the 
best thing I can do is to leave it there. I can tee no one fact tkat 
Col. Crompton has contributed here which justifies any weight being put 
upon his opinion, but what I can see is thie, that the wildest anticipations 
of the future are taken by him as if they were serious, solid things. It is 
evidence which simply, if any attention is to be paid to it, shows that the 
whole matter is a question of guess, and even if it is a question of guess, 
my argument comes in that, instead of 5 and 74 per cent., you ought to 
take 16 or 20 when you are discounting the future, because you know 
nothing at all about it. Nobody knows. 

Now, Mr. Ferranti distinguished himself by saying: Any electric 
lighting estimates have generally come out lower than reality ! Never was 
a man во intimately associated with the unrealised dreams of electric Jight- 
ing as Mr. Ferranti, with probably Col. Crompton next. Mr. Ferranti 
came with that absolutely untameable and undiminishable youth that 
characterises him, and is a very. beautiful feature in his character. He comes 
and is the same cheerful,confident, extremely moderate and cautious witness 
that he was when he gave evidence that the London Electric Supply Co. 
would swallow up all its rivals. Mr. Ferranti has my great respect, but 
still I feel that I should treat him as the heathen philosopher proposed to 
treat his gods—respect them, but keep them at a distance. No man has 
ever shown himself more unreliable asa judge. I qui'e admit his ability. 
Everyone would feel that he is a man of great original power, but his judg- 
ment as to the future, judged by kis past, would be judged probably to be 
the worst. Well, Sir, what I want now to do is to put before you the 
figures which I say are the right figures for your award. First as to the 
estimate of present value of profits. Over all this hangs a cloud of the 
most absolute uncertainty. Then comes the present value of the terminal 
value of the plant, Next comes the buildings and sites. Then comes the 
question of severance. These items of severance all depend on principle, 
and I have dealt with the figures in all excepting one case, where I admit 
the figure if the principle is granted. There is no question here of any 
extra percentage, because this is an arranged price ; it is not the compulsory 
purchase. It is an expression used as “an arrangement between the 
parties." 'The Lands Clauses Consolidation Act is only the machinery by 
which it is carried out. Then comes the question of costs. With regard 
to these, Sir, I submit you have to carry out the principle of the Lands 
Clauses Consolidation Act, and you must consider the fact that we have 
had no particulars whatever of this concern. 

The UMPIRE: Have we got anything to do with costs? "There is no 
special reference to costs in the act. I take it that they follow the ordinary 
rule under the Lands Clauses Consolidation Act. 

Mr. BALFOUR BROWNE: Yes. "There has been no offer. 

Mr. MOULTON : We had no opportunity of making а sealed offer. 

Mr. BALFOUR BROWNE: And there been none made. 

Mr. MOULTON : We are under the provisions of the Lands Clauses Act, 
and we have had no opportunity of making an offer. I think I have gone 
through the whole of the items of claim. With regard to the date of pur- 
chase, it seems to me that that is fixed now by the parties, and, as I con- 
tend, in accordance with the act it is to be Dec. 31, 1901, and I presume 
that from that date there must be interest as against profits. 

The UMPIRE : That is not & matter for the award. 

Mr. MOON: The date of purcbase is not the date of completion of 
purchase, which is the date of valuation. 

The UMPIRE: Although there are the words Mr. Moon refers to, they 
occur in a position that makes their meaning rather obscure. 


Mr. CRIPPS then replied for the Metropolitau Company, the claimant 
in the arbitration, and said: My t'me is limited, and I have to deal with 
certain matters raised by my learned friend as regards questions of principle, 
but I am afraid I shall have to be dull and respectable and sound in what 1 
say, and [shall not be able to follow my learned friend into the curious 
fallacies which he called theories of hypothetical analysis. The real thing 
here is the value of an undertaking compulsorily purchased under the 
Lands Clauses Act. That it is compulsory there can be no doubt. Now, the 
words '' To estimate the value of an undertaking under the Lands Clauses 
Act” is no longer really subject matter of controversy as far as the prin- 
ciple is concerned. On the principle I should have thought we had all 
long ago gone out of the region of controversy and settled down upon 
what I call a dull, respectable and well-worn pathway. In this case the 
concession is for a limited time – 50 years. You may purchase an annuity 
in perpetuity if you go to the Income-tax Commissioners, or an annuity 
for 50 yeara, Of course you give a different sum in the two cases apart 
from that which is, after all, à mechanical arithmetical matter. hen 
you bave once arrived at the proper table to apply, there is no differeace in 
principle whether what you are purchasing is in perpetuity or for a limited 
number of years. There may possibly be an element of novelty ia tke 
particular matter which is referred to this tribunal (which I admit 
is pleasing) in the fact that at the end of the period of concession the 
plant has to be taken over at its then value. The last point, also a familiar 
point, is the question of severance. Му learned friend sometimes got near 
the question of severance, and then jibbed quickly, but at the end, after a 
Powerful speech of 10 or 11 days, a better spirit came over him, the prin. 
ciple is admitted, and a figure (£48,570) is giver, which shows that, as far 


as principle is concerned, we are not apart, but only in the ascertainment 
of the figure which should be awarded. , 

The UMPIRE : Mr. Moulton did not recede from the position you were 
not entitled to severance. He only put it in as being the figure if the 
tribunal should be against him on that point. 

Mr. CRIPPS: I assume my learned friend recedes from nothing and 
admits nothing. I may sometimes use an unfortunate expreesion as to 
admission, but that is what I mean. Now, the only pure question of pre- 
judice which my learned friend descended to that Р heard was when he 
discussed righteousness. But we were here to discuss the law. 

Mr. MOULTON : I only used the phrase “righteous” once, and all I 
meant was doing it in the right way. I did not mean righteousness in that 
tense which is supposed to repeal the moral law. 

Mr. CRIPPS: I thought my learned friend used it in & technical sense, 
and feeling myself quite unequal in a technical way to deal with the point, 
I was going to ask for one of my learned friends to be allowed to address 
the tribunal upon it. My learned friend having disclaimed any descent 
into the regions of higher moral righteousness, we will come back to law 
andequity. My learned friend has suggested that there are two matters 
which at any rate ought to influence you, Sir, more or less, in dealing with 
the figures to which we say we are entitled in this arbitration. One is 
what has been called the undue preference point. The other is the question 
of the self-contained system. There isa third point perhaps you will allow 
me to deal with, once for all, before I come to any question of figures, also 
of importance in this case, that is, how far there was a probability of com- 
petition within the Marylebone area, and how far such a probability would 
affect the true value of their concession to the Metropolitan Electric Co. 
Now, undue preference is partly a question of fact and partly a question 
of law. The clause in the agreement which provides for the scale of charges 
is not a clause which the Vestry ever took any steps upon until in sub- 
stance the present contest bas arisen between them and the company. 
Then, certain steps were taken, and as part of the terms under which the 
purchasing act was obtained there was a clause, to which reference bas been 
made more than once, that all questions the subject of present litigation 
were to be treated as if both parties were perfectly sati:fied. I bave no 
doubt that that included this particular litigation, but I have a far stronger 
point than that, and it is that assuming, for the sake of argument, which 
is negatived by the evidence, that a better scale of prices was being charged 
in mid-London than їп] ө Marylebone district, it would have bern open to 
Marylebone to commence proceedings against the company, and to have 
enforced equality of charges in the two areas or districts. It is a point we 
are very familiar with under the undue preference clause in railway legis- 
lation. It was open to the company, if they bad been found in the wrong 
— that is, putting it at the highest against myeelf—either to have altered 
the low charges in mid-London, or to have reduced the charge in Магу- 
lebone, and up to that time, as has been decided in the House of Lords, no 
ques:ion of illegality of charge would arise. We were absolutely entitled 
to do that, and even if we were found wrong on the question of fact, it 
would not have affected one iota the prices we were charging in the Mary- 
lebone district. That is familiar to you in another field of inquiry. 

The UMPIRE: Level up or level down. 

Mr. CRIPPS : Yes, that is beyond the reach of argument, it was decided 
in the House of Lords. As Mr. Balfour Browne reminds me, no action lies 
in the nature of an overcharge. If you make an illegal charge an action 
does lie, but there is no illegality in the charge till undue preference bas been 
established, and then you may correct it in one way or the other. I appeal 
to anyone on the question of dealing with rates, tolls and charges that there is 
no general scheme under what is called here the scale of prices —equivalent 
to the scale of charges in railway companies—where, when looking into 
de‘ails on a matter of this kind, you will not find that a small percentage 
of cases have crept in outside the general principle which have been dealt 
with on the basis of de minimus non curat lex. It was from that point 
of view tbat our books were put at the disposal of the accountants on the 
other side, But Mr. Conacher's evidence, tested as it was by an exhaus- 
tive examination of the books, shows that such differences as existed were 
due to different conditions, and that the only outstanding cases were abso- 
lutely infinitesimal and cannot affect a great question like this at all. I 
say that, even on the other assumption, we might have levelled up or down, 
and at this stage nothing substant/al arises upon this clause at all. I say 
that, regarded as a matter of principle, it does not affect this compensation 
case ; regarded as a matter of fact, we have established a similarity of scale 
of prices aubject to a comparatively few number of cases which you will 
always find when you consider the similarity between tolls and charges 
made Ъу any big company probably not brought to headquarters, with 
which we are so familiar in the Railway Commission. 

The next point is the self-contained system. This depends principally 
upon the terms of the agreement of Oct. 1, 1889, but it is not immaterial 
what was done in a future Act of Parliament. That our obligation under 
that clause in the agreement has been fulfilled in the sense that the Rath- 
bone-place and South-mews stations were established, that the supply 
provided for was given from them, and that the stations themselves were 
uscd up to their maximum practical capacity, I think I may say is not 
seriou:ly contested. We cannot deal with an agreement of this kind with- 
out looking also at sec. 4, and sec. 4 I think is conclusive. Sec. 4 impoees 
an obligation upon the company '' that if from any cause the electricity 
generated at tbe said stations, or either of them, ig insufficient, they will 
forthwith and continuously keep the said system of mains supplied with . 
an adequate current from some other station or stations." Supposing 
Marylebone Vestry had said : You are not keeping the said system of mains 
supplied with an adequate current, would it have been an answer on our 
part: We have only to produce a self-contained system, and we cannot 
find a suitable place for a station in Marylebone? It would have been no 
answer, and it would have been said: You are not limited in that way. 
The zaid system of mains шау be supplied from some other station or 
stations—that is to say, аз regards those station or stations there is no 
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limitation on the locality in which they are to be placed. Nobody can 
limit these words “other station or stations." They are an obligation 
upon us, and it is because of that obligation upon us that we undertook а 
duty which has turned out, of course, satisfactory, but wbich was an 
enormous risk to the company at that date—namely, the purchase of land 
and construction of the Willesden works. It is all very well, when that 
has turned up trumps, and we find the generation and distribution from 
Willesden is a success, to take the attitude suggested by the Council, but 
that never was their attitude, and it is not the attitude which they are 
entitled to take under the terms of this agreement. I have not the 
smallest doubt, as regards the legal position, Willesden is exactly what 
sec. 4 contemplated. 

The UMPIRE: Whatever you chose to do at Willesden did not lessen 
the obligation Mr. Moulton contended you had within the Marylebone 
area. He eays you muat have within Marylebone generating stations suffi- 
cient for the wants of the borough, and contends that he is entitled to 
complain that they are insufficient. 

Mr. CRIPPS: The answer to that is that it is inconsistent with our 
reading of the terms of sec. 4. Our view is that “station or stations " are 
perfectly general words, and enable us to supply a stand-by inside or out- 
side Marylebone, so long as these two specified stations are constructed, 
worked and used, or constructed and capable of being used, up to the 
atandard, in reference to which there is no dispute between us. 

Mr. RYDE: I thought Mr, Moulton admitted what you are now 

utting. 

: Mr. CRIPPS : I think the true answer to this point is sec. 4 read in con- 
nection with sec. 1. You must take 1 and 4 together ; you cannot separate 
the two. One must remember the condition of the signs of the time when 
this agreement was entered into. There was the contest going on between 
“outside " and “inside” supply. There was Mr. Ferranti, the pioneer of 
that date, whose opinions have been ultimately justified ; tbere were those 
who advocated outside supply and engineers who eaid there was so much 
difficulty and leakage and danger ia dealing with high voltage that you 
must have an inside supply. It seems to me this agreement says you must 
insure & certain amount of inside supply, but give the proper supply, and 
if the inside supply is not sufficient, that is not to exonerate you from the 
obligation of giving it to us from some station. The other interpretation 
was not suggested or brought forward till the question was ripe for dis- 
cussion as regards purchase, and then what was an obligation upon the 
company was sought to be utilised as а term in an agreement which would 
depreciate the amount of compensation, which, apart from this term, we 
should have been entitled to. We feel so strongly we are right upon this 
point—and it is not a point ia respect of which, in our opinion, thera 
ought to be any diminution as regards the sum which we think we sre 
entitled to under this agreement. This matter is referred to in а subse- 
quent act which, to my mind, is of importance, because it can only be 
understood upon the basis of the construction which I have put before you. 
The Metropolitan Electric Supply Co.’s Act, 1898, begins with certain 
recitals of their powers tinder the Metropolitan Lighting Act of 1889, and the 
Metropolitan Electric Supply Co.’s West London Lighting Order, and then 
goes on tosay : “Whereas the demand for the supply of electric current within 
the areas supplied and authorised to be supplied by the company bas increased, 
and is increasing very rapidly, and in order to enable the company to meet 
this demand the company have found it practically impoesible to provide 
adequate station accommodation within the said areas." It was known at 
this time that it was necessary, owing to the conditions wbich are stated 
here, to have an outside station as is indicated in the recital for the pur- 
pose of supplying within the area of supply. I put that in general terme. 
The chief point where the company were weak was Marylebone, and 
that is known at the time, and Willesden station was constructed, mainly, 
and in the first instance, with the view of supplying within the Maryle- 
bone area. The Marylebone Vestry assented to the main principle of 
Willesden and put in a saving clause (13). A saving clauee of that kind, 
if it had the operation which my learned friends contend, would have been 
absolutely inconsistent with the preamble and with the main purposes of 
the act. What would have been the use of Willesden as regards assisting 
Marylebone if their view was right that under the saving clause they could 
have got an injunction to prevent any supply without it was from a station 
within the self-contained area? 

The UMPIRE: I have not heard any suggestion of that sort. 

Mr. CRIPPS: Then I fail to see, except in the way of attrition, what 
use my learned friend makes of this section. I say we were not only 
entitled, but that there was an obligation to supply from Willesden. The 
only way the point can be used against us is that there was an obligation 
to put up a further station in Marylebone. Then we can test the capital 
point, and the question of what the capital would be nece:sary to allow 
Marylebone to be put in that position. That would be the test of the 
capital which would have to be considered in dealing with the transfer of 
the concession from the company to Marylebone, and we have admitted all 
through, in asking to be compensated on the basis of income, that you must 
put the purchasing body in a position as regards capital, or plant, to earn that 
income. Now as to competition. There is no such thing under any statutory 
concession in this country as monopoly. It is always open, if Parliament 
think right, to allow a competitor to come in. The only monopoly known 
in this country is a patent monopoly; there is no other. The position 
subetantially is that, so long as а company does its duty,it is not likely 
to be interfered with. It is, of course, an immense disadvantage to a 
company to have a limited concession—such a disadvantage that by the 
early Electric Lighting Acta electrical development was strangled in this 
country ; yet there is this advantage, that, as the period of concession of 
а company narrows, as in this case, so do the possibilities of competition 
become less, because no ‘concession would be given except to terminate at 
the same period of time as the existing concession. In this case there are 
only two possible competitors in electric lighting—an outside company 
and the Vestry. Now, as to a company coming in. The so-called Maryle- 


bone Electric Supply Co. sought to get the assistance and support of the 
old Vestry to becoming an assenting body to their application for powers. 
They were unsuccessful The Vestry said, No, if anyone comes in, we 
intend to purchase ourselves. The Vestry introduced a bill, which passed 
through its formal stages, and, on the true principle that we will not let in 
ratspaying competition, which is nothing more than absolute confiscation 
of the property of the company, the most direct and malicious form of com- 
petition that could be suggested, the bill was thrown out. Then the matter 
їз brought forward again, and the claimant company finally say : 16 is 
trying for us as а company to be harassed year after year in this way; if 
you will meet us and give us the terms of the Lands Clauses Act, although 
we want to maintain our system, and although we are in an inchoate stage 
when purchase is not satisfactory to us, yet we will meet you on that basis, 
and on that basis the act was passed with the compensation clause of the 
Lands Clauses Act in it. For the Vestry there is only one attitude, which 
is purcbase, and that is the position we are engaged upon now. Here is a 
company whose existing income is not likely to be affected by the intro- 
duction of a competitive factor. 

Mr. RYDE: Was there no purchase clause in the Vestry's bill which 
was thrown out ? | 

Mr. CRIPPS: No, that was competition. Now, I have dealt with the 
competition point, the self-contained point, and the question of scale of 
prices. I now want to вау that I can find nothing in this case which 
need have delayed us beyond the customary two or three days except 
the question of amount, which is а big thing. I may refer here to the 
question of the calculation of future profits, Whereas in electric light- 
ing you have the element of concessions as regards time, the tendency 
as regards gas and water bas been a limitation as regards capital—that is, 
you have only been allowed to sell your future capital on what is called 
auction terms, and have only been allowed to have a maximum dividend of 
7 or 10 per cent, or & maximum dividend which may be altered by the 
sliding scale arrangement. Directly you come to those questions and you 
have the maximum dividend, the most that the shareholders can be entitled 
to divide is their own profits, and the question of future profits no longer 
becomes important. Whatever may be the future of the company, if 
under the terms of the concession you can only[divide £100,000, there is an 
end of it, although it may make the £100,000 very well secured. Here 
we have no limitation as to the amount to be divided, but only a 
Umited time within which you аге to have the advantage of the division. 
The first question here is, how are you to approach the question of good- 
will—that is, the possible profit which we are entitled to for a period of 
80 years ? Secondly comes the question of future estimate of profit. Now, 
although we perfectly admit the point of valuation is the end of 1901, 
there does seem to be а dispute as to how to ascertain the original figure 
at that date, Between the end of 1901 and the year 1904 there is a very 
large outlay initiated and going on, because we are not in the position of а 
stereotyped company. It does not matter how we deal with this large capital 
outlay going on. We have said that, as regards this capital (I think it is 
about £140,000 roughly), it has been and is being expended in connection 
with the development of a better system of supply. This £140,000 spent by 
us after 1901 is not а sum we are asking you torepay us. We are asking you 
in the terms of purchase to suppose that we have been put to that expendi- 
ture on the one side, and that in respect of that expenditure you, when you 
come in, will reap the benefit. 1904 is taken as the first date when the benefite 
in respect of the capital are really realised. There is an important point 
in respect of this expenditure—that there will be economies introduced 
consequent on that expenditure. We must be paid back this capital outlay. 
Now, as to future expectations. We should always be entitled to the 
terms of our concession when we gave them up at the end of 50 years—in 
other words, the valuation of plant. On principle, there may bea difference 
between us, but the valuation of plant is in one sense an advantage to the 
company who are concessionaires. Of course, it is a disadvantage not to 
have it in perpetuity, but they get this advantage—they get a market for 
the plant in the sense that the local authority have to take the plant, 
and have to take it on terms. There has been a suggestion here that, as 
regsrds plant not entirely up to date, or no longer of value having regard 
to the conditions under which the industry may be carried on in the 
future, that we are not entitled toa valuation of suchitems. That is quite 
inconsistent with the principle of the purchase clause. I may give an 
illustration under the Tramways Act. Suppose you are taking over a horse 
tramway, and it is part of the case that immediately it is taken over it 
is going to be transformed into an electric tramway, which is common 
practice, so that the great maes of what is going to be taken over from the 
old company must be treated as scrap, because it is not applicable to electric 
tramways—that does not affect the value to which the company are 
entitled. I lay it down as а general principle that it is not whether the 
Marylebone Council would have proceeded on some different system, it 
does not matter two straws if they adopted an entirely different system, or 
if they scrap everything immediately after purchase. You have to value 
the plant in situ used in connection with an electricity undertaking. Now, 
having got those various figures (call them x, y and z for this argument), 
we have to consider what has been called the 10 per cent. consideration. 
I have never asked for 10 per cent., and do not suggest it. I suggest 5 per 
cent. or something like that, in order to make certain that the indemnity 
is an indemnity which comes in the form of severance into the pockets of 
our shareholders. Then as to severance, this is nob a matter in reference 
to which the 10 per cent. due ever arises in our compensation practice. 
The Council suggest that if there is to be any severance claim, it should be 
£48,750. Our figure is roughly £240,000. You, Sir, will have to decide 
which figure is right. In these matters you must apply the ame principles, 
whether it is ld. or £10,000,000. I shall point out that on our figures 
there has been an extraordinarily small amount of real criticism. That 
does not necessarily establish them, because it would be a superhuman 
effort on the part of Mr. Conacher if there were no weak points in his 
armou after a criticism of 50 days. mM 
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Learned counsel then went into a detailed criticism and comparisons of 
the various tables presented by the parties. 


account, &c. 


Mr. CRIPPS: The most curious thing that is done here by Mr. Walker 
is that he takes the value of the plant, mains and fixtures at £194,588. He 
took 44 per cent. as regards their value, and claims to deduct a sum of 
£8,756. Now, what he is dealing with here is entirely what, up to this 


point, we should deal with as an unascertained figure. We are not dealing 


with futureestimate, and on the question whetheryou take depreciated capital 
as regards the future or not, Mr. Walker disallows any future. He takes 
a valuation of our plant, mains and fixtures of £194,588 and takes 44 per 


cent. upon that. Now what pcssible justification is there for that? He 
must have had in his mind an ordinary compeosation case, a business com- 
pensation case, where the business is not purchased but the man is 
disturbed in the course of his business, and the question is, what 
compensation he ought to be allowed. Now, under these circumstances, 
the outgoing man who is compensated takes away with him, subject 
to the fixtures which have to be taken over by the incoming !company, 
all the capital of his concern, every penny of it. It is not purchased, 
as you know, it is only a question of injuriously affecting and 
consequential damage. He walks out with hiscapital. It is not a question 
of purchase of the concern, lock, stock and barrel, but he walks out with 
the capital whatever that may be, and the only issue is consequential 


damage, You only consider the profit he is making after deducting a fair 


interest allowance as far as capital is concerned, because he has his capital, 
which he may put into railway stock to-morrow. In dealing with the con- 
sequential injury to an owner whose premises are taken in which the 
business is being carried on, it is right to consider that you only dieturb 


him to the extent that his profit exceeds what I may call the normal 
Now, see the 


interest and capital, and that is the proper deduction. 
difference of position here, which is, that the Council buy the business and 
take the capital. According to Mr. Walker's theory, suppose the London 
and North-Western Railway were being taken over and had an income of 
£X a year, and supposs they had £100,000,000 worth of capital to be 
taken by the purcbase, their profits are to be diminished by the 44 on the 


£100,000,000 of capital. That is unthinkable. It is exactly that, whether 


in the shape of interest of profit (you can hardly separate the two), that 
you are purchasing, you are purchasing the entire income derived from the 
investment and use of this capital, and you are actually taking the capital 
itself, because you are taking the plant in which it has been invested. The 
business brought in the case I have referred to can be set up again next 
door. You are not taking his business, you are not touching his capital, 
except ғо far as you purchase the fixtures and premises. 

The UMPIRE: You ara criticising this in the way you underatood it, 
but I understood Mr. Walker's point of view to be quite different. He 
said : Here is a company which has a capital of £194,588; by means of that 
capital it is earning £X per annum. Owing to the fact that it cannot, if you 
give it the value of its capital, go and establish another business elsewhere 
by means of which it earns £X or any other sum, the problem I have to 
look at is how am I to put it in the same position as it was before I inter- 
fered with it. If I giveit back the £194,588, though it cannot establish 
а similar business eleewhere, it can make 44 per cent. on that by investing 
it, and all I need do is to give it the amount of the capital and the differ- 
ence between £X and 44 рег cent. on that capital. 

Mr. CRIPPS: I do not quarrel with the way of putting it, but it shows 
auch a misconception of the problem that I wonder anybody of Mr. Walker’s 
eminence falling into it. Suppose, for instance, I had a capital of £10,000, 
Mr Walker would вау: I compensate you for your business if I give you 
back £10,000, and assume you are making 44 per cent. That takes away 
the whole question of principle of compensation, which is the interest or 
profit you are making in respect of the capital embarked in it, which may 
be 20 per cent. or 30 per cent. or nothing. Not only is that initial matter 
an entire fallacy, but it is an additional fallacy here, because here you 
have the peculiar conditions of the act itself, namely 50 yeara' goodwill in 
the ordinary way, and then you are to ascertain what the value of the 
plant snd ко on may come to under the conditions of the act. Let me 
put thie, because it is a crucial point here: there is no difference bet ween 
50 years and perpetuity, except you have got to discount as between the 
two properly. 

The UMPIRE: I thought the problem Mr. Walker seems to have dealt 
with is this: A man bas a capital of £1,000 ; as a matter of fact, he is 
making 20 per cent.—£200 a year. Now, I am going to turn him out of 
the position in which he is going to make £200, and take bis plant and his 
capital, There is no question of any future income. It is £1,000 and 
2200 а year. Now, Mr. Walker says: If I give him £1,000, and if 44 per 
cent. is what he will be able to get by that £1,000 in future, I take it he 
will be able to make £45 per annum. All I have to do to compensate 
him completely is to compensate him for the loss of £155 per annum. 
The question is, has Mr. Walker faced the real problem in this case. 

Mr. CRIPPS : That exactly shows he has not faced the problem, or has 
not faced the problem in any case when you are purcbasing an income, and 
where you are purchasing the thing lock, stock and barrel. Suppose a 
man has £200 а year and suppose you capitalise that on a particular table, 
it does not matter which, eay 5 per cent. table, if you cut that £200 а year 
Into points under different heads, and capitalise it up till you get £200, 
there is no difference between that and capitalising the £200 as а lump 
sum—you get the same arithmetical result; but as regards principle it 
would be absolutely wrong. Suppose I have an income of £10,000, for 
which I am to be compeneated in perpetuity, and have so many millions of 
capital involved in it. According to Mr. Walker's principle, 80 far as the 
income is concerned, you delete 16 altogether. I should have no ground 
for getting my capital back under the circumstances, I have £10,000 a 


In the course of his review 
the learned counsel referred to a table put in by Mr. Samuel Walker as to 
the basis of calculation for the valuation of the company’s future profit 
and the payments to be made by the purchasing authority on capital 


year in perpetuity. That brings in the element of capital, which I have 
not. I claim to be repaid this. Under the present circumstances, instead of 
getting the £10,000 а year capitslised, I should have to pay to the other 
side. All my capital would be gone, and I should not get my £10,000 year 
capitalised. What Mr. Walker has done is what you would do if 1 & 
business in & compensation case, and then his method would be right. 
That is а mere transfer from one to the other; but directly you take the 
statutory business, as you are here, you may arrive at the same result 
whatever the false principle you apply, but to attempt to apply that prin- 
ciple where a business is taken lock, stock and barrel, plant, capital and 
everything else, is а perfect fallacy, and it does not matter as regards that 
business, or the value of it, whether the £10,000,000 you have got in it can 
be invested elsewhere at 100 per cent. or nothing. It is not yours, you 
are going out, and all you are entitled to is the £10,000 а year you are 
making. 

Mr. RYDE : Assuming Mr. Walker's figures are correct as figures 
and the £194,588 is right, you agree that that must be discounted at the 
end. 

Mr. CRIPPS: Ves. The only point is they must be discounted pro- 
perly. Here you are dealing with agentleman who, as regards the future, 
says there is no future. Mr. Walker doe: not allow for future profite. He 
says we shall have none. Learned counsel then further criticised the valua- 
tion tables prepared by Mr. A. R. Stenning, and the principles upon which 
they had been prepared. Continuing Mr. Cripps said : These various tables 
cannot be intended to be the basis of fair settlement between the parties. 
They are undoubtedly put in with a kind of underlying suggestion that 
we have asked too much, and as a discount upon the basis on 
which we have run our case. I do not think that that is putting our 
position at all too high against the Marylebone Borough Council ia this 
case, I say it is going too far for a corporate body, whatever may be their 
view as regards undue expectations in the future— whatever may be theic 
view as regards putting cost too low, aud therefore profit too higb, what- 
ever may be their view as regards capital in the future required, I say it 
їз going outside any legitimate principle of discussion to introduce these 
matters, which are wrong in principle, and have been accepted as wrong in 
principle, in dealing with those cases where statutory undertakings are 
purchased by corporate or other bodies. I never heard these notions sug- 
gested in tramway, water or gas companies, It is not that there are not 
many points on wbich they might fairly meet us, those I will deal with ; 
but they put forward things which cannot help the tribunal as a matter of 
prejudice or for the purpose of attrition. 

Now t5 our own tables, I hope iu dealing with these to give due weight 
to any point were we seem to have been fairly criticised, or where any 
matter of principle has been wrongly stat:d. I may first refer to the case 
of Dover. Here you have an inchoate company with а capital expenditure 
to date of purchase of £85,551, which, if you were dealing with it in the 
way we are dealing with it here, you would have to discount—in that 
there are only six years gone bet ween the 42 yeara and the six years—for 
56 yeara, which would make this expenditure about £30,000 as the capital 
expenditure which these people would have been strictly ent:tled to have 
got back at the end of the period of concession. Well, they got £142,000. 
If you take £30,000 from £142,000 you get £112,000 roughly. I should 
like to know how many years’ purchase that is of the gross profit earned 
for the year of purchase (£3,386). It is about 36, What you had to con- 
sider in that case was that these people expended capital of tver £85,000 
which they were entitled to have discounted for 36 years, and having an 
income of £3,386, that gives 26 years’ purchase. Learned counsel then 
proceeded to review the other tables put in by the claimants. 


(То be continued.) 


Powell v. Bristol Corporation. 


At the Bristol County Court on Tuesday, before Judge Austin, plaintiff 
sued Bristol Corporation for the recovery of damages alleged to have been 
caused through breach of contract to give а supply of electricity. 

Mr. COCHRANE, for plaintiff, said his client traded as A. J. H. 
Hutchings & Co, malt viaegar brewers, and to the alleged breach of con- 
tract plaintiff attributed the loss of half point of acetic acid per gallon on 
1,250 gallons at 2d. per point, amounting to 85. 4s. 2d. The question 
involved was one of liability. Prior to May 31, 1901, when the contract 
was entered into, the motive power at plaintiff's works was steam, and it 
was then arranged to substitute electric motors, and that defendants should 
give a continuous supply of electricity. Ia the process of brewiog vinegar 
it was necessary during one portion of the prozess that there should be 
continuous motive power for keeping the wort in constant motion while the 
process of fermentation took place. The contract provided that the con- 
sumer should at all reasonable times permit the officers of the Corporation 
to come upon the premises to test the apparatue. Several times Corpora- 
tion officials called to say it was necessary to interrupt supply, but on 
Oct. 25, 1902, the brewer, having received no intimation that supply would 
be interfered with, left the premises about 11 o'clock at night, and left the 
acetifer at work. The electric current was cut off,and the motive power 
being lost, the work was stopped, and the points referred toin the claim 
were lost. 

Defendents submitted they were under no obligation to notify their 
customers of any casual interruption. 

Mr. G. F. POWELL deposed that the object of substituting electric 
power instead of steam was to obviate the presence of a man at work all 
night. This was pointed out when the contract was made, and they were 
assured they could have a continuous snpply. 

Mr. CLARK, plaintiff's brewer, said if he had received notice that defen- 
dants were going to stop supply he could have made arrangements to avoid 


logs. 
Mr. WEATHERLY taid there was nothing about notice in the contract 
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or in the Electric Lighting Acts, and giving notice was an act of courtesy. 


He submitted that the point to decide was whether the interruption was 
excusable, 


Mr. H. FARADAY PROCTOR, city electrical engineer, gave evidence as 


to the conditions under which supply was stopped at about 7:30 on Sunday 


morning, anda man was sent round to the various premises served by the 


same circuit to give them notice. "There was no liability to give notice, 


but to obviate inconvenience they endeavoured to give an intimation to 
their customers. Не considered such a motor as plaintiff uted required 


an attendant. In his opinion every motor needed a constant attendant. 
Mr. H. H. COUZENS, assistant electrical engineer, had no recollection 


of Mr. Powell telling him that the motor must be one which could be 


untended. 


Mr. POLAND, station superintendent, deposed that Mr. Powell did not 


гау the motor would be worked without an attendant. The motor installed 
in plaintiffs worke required an attendant. 

Mr. WEATHERLY submitted that under the powers given to defen- 
dante under the acts they had no power to promise a continuous supply, 


because they could not regard the demands of any one customer to the 
prejudice of other customers. He urged that they were not bound to give 


notice. 


Mr. COCHRANE argued that due notice should have been given. 


Defendants had recognised this liability on all previous occasions. 

Judge AUSTIN said it appeared to 
to supply а reasonably continuous supply, having regard to all the circum- 
stances of the case. If that was the proper reading of the contract what 
was the result! The Corporation desired to add another customer to the 
circuit, and on the particular morning in question they stopped supply. 
Before doing so they should have given reasonable notice to persons from 
whom supply was to be cut off. In his opinion there was а breach of con- 
tract in not giving reasonable notification to the persons on the circuit when, 
on Sunday, Oct. 26, they were going to stop supply altogether. The 


result was that plaintiff's vinegar was injured to the extent of £7. It 


seemed to him the Corporation officials knew the motor was to work 
machinery used in vinegar brewing, and that Mr. Powell told them it was 
wanted to work untended. Judgment must be for plaintiff for the amount 
claimed, and costs on scale C. 


Isaacson and Anothor v. New Grand (Olapham Junction), Ltd. 


А Divisional Court (composed of the Lord Chief Justice, Wills and 
Channell, JJ.) on Wednesday heard this appeal of the plaintiffs from a 
decision of Judge Woodfall at Westminster (London) County Court, dis- 
missing an action under the Employers’ Liability Act and Lord Campbell's 
Act on the ground that there was по evidence of negligence to go to the 
jury. The case has been fully reported in The Electrician (Dec. 20, 1901, 
and April 11 and June 27, 1902). 

Mr. MOYSES, for plaintiffe, argued that there was evidence of negligence 
to go to the jury, and 

Mr. EVANS, K.C., who, with Mr. R. M. Minton-Senhouse, appeared for 
defendants, contended that, as it was admitted that defendants had taken 
care to select & proper person to plan the premises, there was no evidence 
of negligence on their part. On the cross-appeal he contended that plain- 
tiffe, having exercised the option given by section 1 (4) of the Workmen's 
Compensation Act, by applying to the judge at the close of the first trial 
to assess the compensation under that Act, could not recover their former 
position and go back on the exercise of their option. 

The LORD CHIEF JUSTICE, in giving judgment, said that he hoped 
that tbe parties would be reasonable enough to see that plaintiffs’ com- 
pensation should be assessed on the basis of the Workmen’s Compensation 
Act, as it was a most unfortunate position, and a great deal of money had 
been spent in the litigation. In his opinion there was clearly evidence 
that should have been submitted to the jury, and on that point they 
directed there must be a new trial. This case must go for a new trial, 
and they ought not to decide that the Court could not order a new trial 
in those circumstances. As to the point that the act of the plaintiffs in 
staying the matter in the Court of Appeal was an election, that was only 
one of the steps taken by the plaintiffs to preserve their rights. 

The other Judges having delivered judgment to the same effect, a new 
trial was ordered and the cross-appeal dismissed. 


Reason Manufacturing Oo. (Ltd.) v. Ernest & Moy (Ltd.). 

The hearing of this case was concluded in the Court of Appeal (composed 
of the Master of the Rolls and Lords Justices Romer and Cozens Hardy) on 
Wednesday. It was an appeal of the defendants from the judgment of 
Mr. Justice Byrne in the Chancery Division, dated April 2 last, and 
reported in The Electrician of April 25, 

The action was brought by plaintiffs to restrain the alleged infringement 
by defendants of a patent owned by plaintiffs, which had relation to fuse 
boxes for electricity supply maios. The patent was for the construction 
and arrangement of fuse boxes which automatically prevented access being 
obtained to more than one fuse at a time. The boxes were made with a shal- 
low body and a deep lid, and were placed back to back, and so close together 
that when one was opened it prevented the other from being opened. The 
defendants admitted infringement of plaintiffs’ patent, but pleaded that 
the lettera patent were invalid for want of subject matter. Mr. Justice 
Bryne held that there was subject matter in the invention and granted 
the injunction asked for, and from this decision defendants appealed. 

Mr. Thomas Terrell, K.C., and Mr. A. J. Walter appeared for appellants ; 
and Mr. Fletcher Moulton, K.C., and Mr. Gray for respondente. 

After hearing arguments their lordships unanimously held that there 
was no subject matter in the patent, and allowed the appeal with costs. 


Blectromotor Corporation (Ltd). 


Mr. Justice Buckley, on Tuesday, dismissed the petition, without costs, 
of E. N. B. Donisthorpe and another for the winding-up of this company. 


im that the Corporation undertook 


Forthcoming Legal Causes. 


The following causes of electrical interesb have been set down for trial 
during the Hilary Sittings :— 

COURT OF APPEAL. 
CHANCERY DIVISION. 
General List. 

Reason Mfg. Co. (Ltd.) v. Ernest F. Moy (Ltd.). (Appeal of defendants 
from order of Mr. Justice Byrne, April 23, 1902.) 

Saunders v. London Electric Supply Corporation (Ltd.). (Appeal of 
plaintiff from order of Mr. Justice Kekewich, April 29, 1902.) 

Finchley Electric Light Co. (Ltd.) v. Finchley District Council. (Appeal 
of plaintiffs from order of Mr. Justice Farwell, March 18, 1902.) 

Acetylene Illuminating Co. (Ltd.) and another v. Giffre Electro-Chemical 
and Power Co. (Ltd.) and others. (Appeal of plaintiffs from order of Mr. 
Justice Buckley, April 14, 1902.) 

Same v. Thorn and Hoddle Acetylene Co. (Ltd.) and another. 
of plaintiffs from order of Mr. Justice Buckley, April 14, 1902.) 

In the matter of the Companies’ Acte, 1862 to 1893, and the matter of 
the Hiram Maxim Lamp Со. (144.). (Appeal of Sir Hiram Maxim Electri- 
cal and Engineering Co. (Ltd.) from order of Mr. Justice Byrne, Nov. 4, 1902.) 

The Worthing Pumping Engine Co. t. Moore. (Appeal of defendant 
from order of Mr. Justice Byrne, Nov. 29, 1902.) 


KIxd's Berca DIVISION. 
Final Appeals. 

In the matter of an arbitration between the Manchester Carriage and 
Tramway Co. and the Lord Mayor, &c., of the City of Manchester and 
others (purchasing authorities). (Appeal of the purchasing authorities 
from judgment of Mr. Justice Bigham (special case), July 28, 1902.) 

CHANCERY DIVISION. 
Before Mr. Justice Byrne. 

The British Thomson-Houston Co. (Ltd.) v. Manchester Corporation. 
(Action with witnesses.) 

Apostoloff Automatic Co. (Ltd.) v. Automatic Telephone Co. (Ltd.). 
(Action with witnesses.) 

The South American Electric Co. (Ltd.) v. Smurthwaite. 
witnesses.) 


(Appeal 


(Action with 


Before Mr. Justice Farwell. 

In re the British Electrical Mfg. Co. Broadbent v. the Company. (Motion 
for judgment set down by direction of Master without pleadings and 
marked short.) 

Companies Winding. up. 

Electromotion Corporation (Ltd.) (Petition of E. N. B. Downthorpe 
and another.) 

New Imperial Electric Lamp Co. (Ltd.). 
Maatschappij.) | 

Automobile Mfg. Co. (Ltd.) Moore v. Automobile Mfg. Co. (Ltd.). 
(Motion for leave to iesue writ of attachment). 


KING'S BENCH DIVISION.—(Crown Paper.) 
Charing Cross and Strand Electricity Supply Corporation v. Wood- 
thorpe. (Magistrate's case, —Complaint under London Building Act, 1894 ) 
Civil Paper. 
Isaacson and another v, New Grand (Clapham Junction) Ltd. (Plaintiff 


(Petition of  Dieconto 


appeal from decision of Judge Woodfall—cross appeal by defendants.) 


London Electric Supply Corporation (Ltd.) v. Greenberg and Lait. 
(Appeal from decision of Judge of Westminster County Court.) 
Special J'uries. 
Н. M. Salmony & Co. (Ltd.) v. Electrizitite Actien Gesellschaft. (Com- 
mission.) 
—«— —X—— — € 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


PS 


APPOINTMENTS VACANT AND FILLED. 


The Town Council of the Burgh of Govan require a chief electrical 
engineer, capable of designing and laying down additional piant, and 
taking entire charge of the electricity works. Salary not less than 
£400 per annum. An advertisement contains 55 
F to town clerk (Mr. A. Macdonald), Town Hall, Govan, 
by Jan. 27. 

-Bray Urban District Council require an assistant engineer. 
Applications to the clerk (Mr. P. MacDonnell), Town Hall, Brey, 
by 10:30 am. 23rd inst, See advertisement. 


A practical foreman electrical engineer, experienced in house 
wiring and with knowledge of station work, is required for India. 
Applications to Foreman, care of Indian and Colonial Advertising 
Co., 2, Whitefriars-street, London, Е С. See advertisement. 


A shift engineer is required by Walsall Corporation electricity 
department. Applications to borough electrical engineer (Мт. Alex. 
Wyllie) by 28th inst. See advertisement, 

Barnes Distriet Council require a shift engineer, salary £100. 
Applications to clerk (Mr. J. Eustace Anderson) by noon 23rd inst. 
See advertisement. 


An accountant elerk is required for the West Bromwich Corpora- 
tion electricity кри salary £100 per annum, Applications 
to chairman of Electric Lighting committee, Town Hall, West 
Bromwich, by Jan. 22. See advertisement. 
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A working foreman electrical engineer is required to take per- 
manent charge of electric lighting and power plant. Applications to 
general manag-r, Millwall Docks, London, E. See advertisement. 

The Sanitary Commissioners of Gibraltar require a senior electrical 
engineer. Salary £300. and other consideration. yy eerie to 
Mr. Wallace Copland, secretary and engineer, Sanitary Commissioner's 
offices, Gibraltar, by Jan. 20. 

Brighton Corporation require a manager for their telephon 
exchange. Applications to town clerk by 10 am. Jan. 24. 


Mr. James Fisher has been pens traffic superintendent of the 
Kirkcaldy tramways, and Mr. J. В, Bingham, of Liverpool, assistant 
electrical engineer. | 

Mr. Hooley, of Fleetwood, has been appointed junior engineer at 
Crewe electricity works. 

Mr. A. D. Chalmers, resident engineer of the Chatham, Rochester 
and District Electric Lighting Co., has been 5 resident 
electrical eng ineer by Gillingham District Council. 

Mr. G. D. Windsor has been appointed traffic inspector of Newport 
Corporation tramways. 


Ashton .under-Lyne.—Sanction to a loan of £30,000 for electricity 
exteneions has been obtained by the Council. 


Barking.—The new bridge being built for the Barking Town 
District Council is of the roller-bascule type, and is to be worked 
electrically, the electrical equipment being supplied by Messrs. 
Mather and Platt. This comprises two 50 H.P. motors and a con- 
поша switch of special design, by which all the movements are 
controlled through one lever actuating a barrel contact. The actual 


power required is not great, since the cables attached to the rolling 


portion of the bridge, after passing round the hoisting drums, are 
attached to heavy counterweights, which slide down a specially 
curved path. 


Battersea (London)— The Borough Council on Wednesday 
resolved to invite alternative tendere for an additional engine and 
dynamo, or steam turbine and dynamo, to meet the increasing 
demand for current. "The charge per unit for lighting was reduced 
from 4d. to 44., and the charge to consumers using prepayment 
meters from 64d. to 5d. 


Bexhill-on-Sea —The Council decided on 1 to advertise 


for Eon tenders for alterations and extentions at the electricity 
wor 


Birmingham.—The Tramways committee have retained Mr. J. B. 
Hamilton, general manager of the tramways at Leeds, to advise 
them on the municipal tramway scheme. 


Blackpool.—The School Board have decided to adopt electric 
lighting for two new schools. МЕ 


Blackrock (Dublin).—A committee has been formed to negotiate 
the sale of the Council's electric lighting order. | 

Boston.—The Council have instructed the Paving and Lighting 
cómmittee to prepare and submit an electric lighting scheme. 


Bradford. Differences having arisen between the Electricity and 
Tramways committees as to the terms upon which electrical energy 
should be supplied by the former to the latter committee, it has been 
decided to submit the points of difference to the arbitration of the 
president of the Institute of Chartered Accountants. 

Another 2,000 H.P. steam dynamo was set in motion by the 
chairman of the Electricity committee (Mr. C. E. Dowson) on Friday. 


Bulk Supply.— Representatives of the District Councils of Sitting- 
bourne and Milton recommend their councils to support the scheme 
of the Kent Electric Power Co. to supply electricity in bulk. 


. Вотшеу. —А special grant of £200 has been voted to the borough 
electrical engineer (Mr. R. Birkett) for services in connection with 
the reconstruction of the tramways. Mr. Birkett's ealary has also 
been increased from £300 to £350 as from Nov. 18, to be further 
incréased to £100 at the end of six months. | 

Burton-on-Trent.—Seventy arc lamps are to be erected along 
the tramway routes. 


Camberwell (London).—The County of London Company, as 
their offer for the sale of their undertaking has been rejected by the 
Borough Council, will proceed with the erection of the proposed 
generating station within the district. 

The Council will support the bill of the London County Council 
for the purchase of electricity supply undertakinga. 

Canal Lifts.—The swing bridges over the river Weaver at North- 


wich have been worked electrically for some time past, and the. 


Weaver Navigation authorities have decided to equip the Anderton 
lift, where the Shropshire Union canal joins the Weaver with elec- 
trical plant, the plant in both cases being supplied by Messra. 
Mather and Platt. At the Anderton lift one man in the switch 
house can control all the neceseary movements, replacing eight men 
now employed to work the lifts The electrical plant will include 
two motors for direct working of the lock gates of the Shropshire 


Union canal, which is 70ft. above the level of the Weaver, one motor 

on eachof the pontoons controlling by ropes thelock gates ateither end, 

and one motor in the engine house directly connected to a vatiable 

97 5 pump to supply water under pressure of 700lb. per square inch 
e rams. ; 


Cantetbury.—The Council have appointed a local firm (Messrs. 
W. Attwaters & Co.) as electrical engineers and contractors to the 
Corporation for the ensuing half-year. 


Oardiff —The salary of the chief assistant electrical engineer (Mr. 
J. E. Teasdell) has been increased from £200 to £225 per annum, 
with a further increase of £25 at the end of 12 months. 

The Cardiff Railway Co. are unable to entertain the offer of the 
Corporation to supply electricity in bulk for distribution to the 
Bute Docks at the rates given. 

Carlisle. — The salary of the borough electrical engineer (Mr. C. D. 
Burnet) has been increased from £250 to £350 per annum. 


Channel Islands.—Telegraphic communication with the Channel 
Islands by the English route is restored. 


Oolchester.—The salary of the borough electrical engineer (Mr. 
A. R. Sillar) has been increased from £250 to £275 per annum, with 
an ultimate increase to £305 by annual increments of £10. 


Colwyn Bay.—An inquiry was held here on Tuesday into the 
application of the Council @ borrow, among other sums, £2,680 for 
electric lighting extensions. lt was stated that the undertaking had 
already become a financial success. There was no opposition. 


Coventry. — The Electric Light committee recommend the 
Council to increase the salary of the borough electrical engineer and 
manager (Mr. J. A. Jeckell) from £350 to £400 per annum. 


Dalkeith.—A report on the electric lighting scheme of Messrs. 
Crompton & Co. has been prepared by Mr. А. Ogilvie, of Leith. 
Twenty-three arc lamps will be required for public lighting. The 
report, generally, approves of the scheme. 


Dover.—The Corporation have decided to proceed with the pur- 
chase of the undertaking of the Dover Electricity Supply Co. for 
£142,000. The demand for a poll of the ratepayers has been 
withdrawn. 

Dundee.— The Electric Light committee have made the followin 
short leet out of the 74 candidates for the position of borough electric 
engineer at £400 per annum :—Messrs. H. Richardeon (Newcastle 
Corporation Tramways), 8. E. Britton (Motherwell), С. 8. Davidson 
(Barnes), John Lambert (Perth), W. J. Blackhall (Dundee), J. H. 
M'Kail nee) A. C. Hanson (Stirling), Н. W. Angus (Eccles), J. 
Bowden (Rugby) and W. A. Bryson (Leith). 

Pelling.—A meeting of the Electric Lighting committee was 
recently held in order to discuss the electric lighting of the streets. 
Mr. Dykes (of Messre, Handeock and Dykes, the Council's consulting 
engineers) was present and supplied technical information. Current 
is to be supplied by the Northern Counties Electricity Supply Co. 


Pelixstowe.—The terms for the purchase of the local electric 
supply company’s undertaking by the Council have been arranged, 
the purchase price being £8,000. £3,000 of this is not to become 
payable until the profits of the undertaking in any year show 6 per 
cent. on capital expenditure. 


Fire Prevention Congress.—4An International Fire Prevention 
Congress is to be held from July 7 to 10, 1903, in connection with 
the International Fire Exhibition which is to be held at Earl's Court, 
London, this summer. Oae section of the programme of the congress 
deals with electrical safeguards for protection from lightning. The 
congress languages аге to ba English, French and German. 


Forest Row (Sussex).—At present this place is badly lighted by 
каз supplied from East Grinstead, and a proposal bas been made to 
erect electricity works and to utilise a waterfall in the parish for 
generating current. 


French Oab‘e Enterprise.—The Paris journal Le Matin an- 
nounces that M. A. Bérard will lay before the French Chamber, on 
its reassembling, a bill for credits for the construction of two sub- 
marine telegraph cables conne:ting Brest and Dakar, on to Madagas- 
car, Réunion and Mauritius. An expensive business, truly. 


Gateshead.—The dispute between the Corporation and the 
tramways company as to the lighting of dangerous crossings, & = 
on the tramways was inquired into last week by the Board of Trade 
arbitrator (Major-Gen. C. S. Hutchinson, Б.Е, C B.). 

The compsny's Act provides that all dangerous croesings shall be effi- 
ciently lighted by the company, and failing agreement between the parties, 
the matter was to be settled by the Board of Trade. The Council contend 
that all junctions and termini are dangerous, and ought to be lighted, and 
that the lights erected by the company at various termini are not efficient, 
and are only intended for the company's convenience, as they only reflect 
& light on the trolley wires for the convenience of the company's servants 
in changing over the trolley poles. On the other hand, the company say 
that neither junctions nor termini are dangerous, but tbat if the latter are 
dangerous they are already lighted properly. 

Gillingham —The Electric Light committee have decided to 
approach the Lords of the Admiralty, and to offer to supply electric - 
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current for lighting and power at the new naval barracks, the naval 
hospital, and other Government buildings. | 

The purchase by the Council of so much of the undertaking of 
the Chatham, Rochester and District Electric Light Co. as lies 
within the Council's area took effect from Jan. 1. The purchase 
price is £19,000. 


Goods Yard Lighting.—The Caledonian Railway Co. have 
accepted the terms of Carlisle Council for supplying electric current 
for lighting the goods yard. : 


Grantham .—The plans of the electricity supply works of the 
Urban Electric Supply Co. have been approved by the Council. 


Guiseley.—The Council have consented to the application of the 
London and Birmingham Trust for a provisional tramway order, and 
to the extension of the period of purchase to 35 years. 


Halifax.—An inquiry was held here on Wednesday into th 
крап of the Council to borrow, among other sums, 228,000 for 
electric lighting, including £9,700 for а steam dynamo, &c., £5,000 
for mains, £8,760 for boilers, feed pumpe, water tanks, &c., and 
£1,000 for a new chimney and water-purifying filtere. 

In reply to an inquiry by the Inspector (Mr. Е, A. Sandford Fawcett) it 
was atated that a considerable portion of the works had been carried out, 
whereupon the Inspector said Halifax Council was getting a reputation at 
the Local Government Board for anticipating loans. If this went on he 
feared there would be serious trouble. 

- A ratepayers’ meeting has declared against the proposal to construct 
the West Vale lift tramway extension. | 


. Hammersmith (London).—It was reported at Wednesday's meet- 
ing of the Borough Council that the number of consumers now 
connected was 1,169. | 


Hastings.—The Queen Victoria memorial statue is to be lighted 
electrically. 


Hornsey.—At the Council meeting on Monday, it was resolved 
that Mr. Norman Staniland be appointed resident electrical 
engineer, and that his appointment and increase of salary to £300 
а year date from Feb. 1. 


Hospital Lighting —The South Wales Electrical Power Distribu- 
tion Co. have offered to *upply electrical energy for lighting the new 
Cardiff infectious hospital at 184. per unit up to 250,000 units per 
annum, 144. up to 500,000 units, I Ad. up to 1,000,000 units and ld. 
for over 1,000,000 units, 


Jedburgh.—Messra, Crompton & Co. will shortly start the work 
of erecting electricity works, and it is anticipated electric current will 
beavailable by August. 


Lancaster.—The electric tramway routes were opened for traffic 
on Wednesday. 


Leigh (Essex)—The Council have been informed by Southend 
Corporation that they have no power to supply electric current in 
Leigh, and the Board of Trade have declined to extend the Leigh 
provisional order unless something practical is done to comply with 
ita provisions. 

Light Railway.—The Barkin 
Order has been submitted to the 
Objections by Feb. 4. 


Lima.—It is stated that a concession is being sought from the 
Peruvian Government for establishing a service of electric tramways 
between the seaside resorts of Miraflores, Barranco and Chorillos, to 
connect these districts with Lima, The line will be double track, 
16 miles in length. 


Lowestoft.—The Council have increased their offer for the pur- 
chase of the East Anglian Light Railway Order to £605. 

The question of placing the telephone wires underground has been 
referred to a committee. 


Manchester.—The consulting engineer (Prof. Kennedy) will 
report on Mr. Metzger's scheme for extensions of the generating 
plant, and aleo on the general condition of the electricity depart- 
ment. The committee have decided to ask the Council to renew 
their application for leave to borrow £10,000 for the purchase of 
motors to let on hire. 

The obstacle to the formal transfer of the tramways in Siretford to 
the Municipal Council has been removed, and the work of re- 
construction for electric traction will shortly be commenced. 

The Tramways committee are considering a proposal to undertake 
the collection and delivery of parcels, and a sub-committee has been 
appointed {0 draw up details, i 


Mansfield.—The Council have ed to the proposed change of 
gauge of the Mansfield and District Light Railways from 3ft. 6in. to 
4ft. 8hin. The construction of the line will start next month. 


Marylebone (London).—The mortuary and coroner’s court are to 
be wired for electric lighting. The Borough Council have approved 
the electric supply bill of the London County Council. 


Light Railways (Extensions) 
oard of Trade for confirmation. 
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Middlesbrough.—The Electric Lighting committee have under 
consideration a report from their consulting engineer (Mr. Robert 
Hammond) recommending the provision of an additional 600kw. 
generating eet, carrying out extensions to mains, &c., at an estimated 
coat of about £21,000. With the i er additions the capacity of 
the station will be 1,050kw., and the capital outlay will amount to 
about £98,670. 


Municipal Insurance.—4A meeting of 26 delegates of the City 
Corporation and the metropolitan borough councils and boards of 
guardians was held last week at Shoreditch Town Hall to further 
consider a echeme for insuring municipal property against fire risks, 
by registering municipal authorities as an association without liability 
or shares, payment of premiums being guaranteed. 


In November the scheme submitted, provided, among other matters, 
that the insuring authorities should pay premiums for all fire insurances 
under their control into a common fund, to be managed and controlled by 
an executive committee, upon which each authority insuring shall be 
represented, such committee to appoint five trustees, who should execute 
a trust deed controlling the holding and disposal of such fund and in 
whose names such fund should be banked and invested, and who should 
issue policies to the insuring bodies on terms to be settled by the executive 
committee. 

Mr. J. W. Vandy now proposed that the representatives of the 
authorities who had agreed or were now prerared to join the scheme be 
constituted the members of the Municipal Insurance Board (Ltd.), with 
instructions to take the necessary steps to register the board, end deposit 
the memorandum and articles ‘of association for that purpose, and to 
appoint trustees, in whose name the fund would be invested. 

This resolution was carried by 15 votes to 3, the others abstaining from 
voting. 

А 8 resolution to the effect that the authorities who had agreed to 
join the scheme should contribute £3. 3s. each towards the expenses of 
printing, registration, &c., such sum to be deducted from the first premium 
мун was also agreed to, апа the secretary to the conference (Dr. H. 

ansfield Robinson) was instructed to communicate with the secretary of 
theEastbourne Conferenoe of Municipal Authorities in the South of England 
with the secretary of the conference of West, Riding autborities, and with 
any other municipal authorities in the provinces who might be disposed to 
join in the scheme with a view to co-operation. 


Municipal Telephony.—At Glasgow Corporation meeting on 
Thursday last the Telephone committee recommended that applica- 
tion be made for sanction to borrow £80,000 for extending the 
telephone system :— — 


Mr. ALEXANDER said that the telephone service of the Corporation had 
given general satisfaction, which warranted them in laying down additional 
plant. They had 7,697 subscribers, nearly 200 of whom had been received 
та ше last eight days, апа they bad , orders bringing up the number 
to 8,888. : 

Mr. Bruce Murray moved that the engineer's report be remitied back. 
He did not oppose the application for further borrowing powers, but it 
wasa matter for consideration to what extent they should continue expen- 
diture on that system. The lease of the telephones expired in 1913, when 
the Government had power to take it over, and it was provided that it 
should be purchased by the Postmaster-General at its fair market value at 
that time. They had in Glasgow the National Telephone Co. and their 
own system. Thecompany were making provision against the Government 
taking over their system by providing a fund for the purpose, as well as a 
depreciation fund. On Aug. 7 Mr. Alexander stated that the original 
estimate for the construction of the telephone system was £19. le. per 
subscriber, and that it had been found that the average cost per 
completed line would be £19. 8s. 4d. He accounted for the differ- 
ence by underground construction. But they would see from the 
report of the engineer that the estimate per subscriber had mounted up to 
£21, 8» The total expenditure had been £224,000, and they had in round 
figures 7,400 subscribers, so that the cost was sometbing like £30 per sub- 
взгірег. The explanation by the engineer wes that the surplus plant laid 
down amounted to about £8 per subscriber. The loan of £80,000 would 
bring the capital up to £300,000, and would enable them to join up 11,060 
subscribers, which meant that the cost per zubseriber would be £27. 5a. 8d. 
There must always be an increasing percentage of unemployed plant, and 
as they increased their installation so would their unproductive plant 
increase. 

Mr. WALTER Paton contended that the telephone service had been an 
undoubted success, Who would have believed that they would have 
secured 7,800 subscribers? Already they knew practically of 9,000, and 
within a year or two there would probably be 15,000 subscribers. 

Mr. WARDEN said it seemed the 3,000 new subscribers were to cost t 
£28 each instead of £21. 

"Mr. QUEST asked if the Corporation would continue to make connections 
until the time the Government take over the telephones. · 

In reply, Mr. ALEXANDER seid that that was so. The lines bad been 
put down under the direct supervision of the Government, and if the Post 
Office took over the telephones in 1913 they would give the Corporation 
the full value for them. Не further pointed out that the committee had 
borrowed £220,000, and now they asked power to borrow ап additional 
£80,000; and when they considered that that would give them 11,000 
subscribers, and that they had about £20,000 of initial expenses, they 
would see that the 11,000 lines would only cost about, £21. 8+. He further 
remarked that if the Corporation had not entered upon the telephone 
enterprise they would have been paying £15. 158. for each instrument {о 
the National Company. The minutes were then adopted by 48 votes {о 9. 
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In a report on the proposal to establish а municipal telephone 
exchange 1п Newport (Mon) the consulting engineer (Mr. F. F. 
Bennett) estimates the initial outlay at £12,000, and the probable 
revenue, assuming 1,C00 subscribers, £3,536, the whole of which 
would be required for maintenance and working expenses. If the 
Corporation did not wish to undertake the scheme he (Mr. Bennett) 
would introduce a company which would carry it out. The com- 
mittee, whilst not prepared to recommend the Corporation to establich 
a municipal telephone service, offers to consider the proposal for a 
competing company with the National Telephone Co. 

Scarborough Council have affixed the Corporation seal to the licence 
granted by the Postmaster-General for а municipal telephone service. 

Bournemouth Corporation have requested Mr. A. К. Bennett to 
report upon the advisability of establishing а municipal telephone 
Service. 

National Electrical Contractors“ Association. — The annual 
general meeting of the northern section of this association was held 
at Newcastle on 10th inst., when the annual report was adopted and 
following officers for the ensuing year were elected: — President, 
Mr. E. C. Walls (Leeds); vice-presidents, Messrs. Н. Bland (New- 
castle), W. Sutton (Liverpool) J. McDermott and E. T. Steinthal 
(Manchester); hon. treasurer, Mr. T. G. Usher (Newcastle); and 
hon. sec., Mr. W. Cross, 4, St. Nicholas-bnildings, Newcastle. 

Members were present from Leeds, Newcaatle, Liverpool, Manchester, 
Middlesbrough, Darlington and Carliele, and they all reported that the Asso- 
ciation was doing good work in stopping trade grievances and fostering а 
friendly feeling amonget contractors. The retiring president (Mr. Н. Bland, 
Newcastle) in the course of his addresssaid that 40 firms had joined during 
the past yesr, and the financial position was most satisfactory. Good work 
had been done in the registration of workmen to secure better work, and 
the issue of new regulations by the Institution of Electrical Engineers 
would considerably improve their position in their desire to have good 
work only done. "Their interests were identical with that of the manu- 
facturers and operatives so far as aiming at improvement was concerned, 
and a joint committee was sitting in London, having for their object com- 
bined action for the general good of the trade. The northern section had 
under consideration the better education of apprentices and workmen 
technically, and he hoped all local associations would support and avail 
themselves to the fullest extent of whatever powers to this end were given 
in the new Education Act. Contractors in the North had little to complain 
of, unless it were the somewhat unfair tactics of some American manu- 
facturera British manufacturers, however, had made remarkable progress 
lately, and were now quite able to compete in quality and price, and he 
looked to the trade to give them the support they merited. He urged 
members to complete their organizations locally, and to use the Associa- 
tion crest, which would кооп become known to the public as a guarantee of 
ability and good work. He paid a hearty tribute to the work done by 
Mr. Cross as secretary, and acknowledged the loyal assistance given by the 
executive. He was sure the coming year would be a busy one in the 
electrical trade, if only municipal councils and similar kodies did not 
throttle the industry by unfair competition. Their duty was to oppose 
Parliamentary bills containing powers which threatened such issues. 

On the previous evening Mr. Bland entertained the members to 
dinner. Mr. Rawlings, president of the National Association, was 
present, and, in responding to the toast of The Electrical Trade," 
stated that although the association was young it was increasing at a 
rapid rate. There were already over 100 members in London alone. 


Naval Blectricians.—A new Admiralty Order has just been 
issued regarding naval electricians, It has been decided to allow 
them to attain the rank of chief electrician after not less than eight 
years’ service as electricians. They must also pass a satisfactory 
examination, both theoretical and practical. On joining the Navy 
electricians receive pay at the rate of 5з. 6d. a day, and on promotion 
to chief electrician 7s. a day, with an additional 64. a day after six 
years’ service. 


Northfleet.—A resolution in favour of allowing Gravesend Cor- 

ration to supply electric current in the district was rejected at the 
st Council meeting, and the question of complying with the terms 
of the provisional order will be considered а& the next meeting. 


Patent Office Bxaminers.—The staff of assistant examiners at 
the Patent Office is being increased, and these appointments are 
open to public examination. Special instruction is provided by the 
Birkbeck Institution in all subjects of the examination. Particulara 
from the principa), Bream’s-buildings, Chancery-lane, London, E.C. 
See advertisement. 


Plymouth..—The Peverell Park electric tramway route was 
opened for traflic on Tuesday. 


Pontypridd.—An inquiry was held here on Tuesday into the 
application of the Council to borrow £55,000 for electricity supply 
and £12,062 for refuse destructor works. There was considerable 
opposition, and all parties were legally represented. After pre- 
liminary evidence as to assessable value, &c., 

Mr. R. P. WiLsoN (the consulting engineer) stated that he had advised 
the Council not to accept the terms offered by the South Wales Electrical 
Power Distribution Co. The original offer was 3d. and 24d. per unit, but 
the last was làd.for а minimum of 1,000,000 units per annum for five 
years ; but he contended that the Council could supply electricity cheaper 
to consumers if they generated it themselves than if they obtained it from 


the company. Referring to Dudley, he stated that last year the price of 
Midland coal used at the generating station there was 93., and small Welsh 
steam coal, which he considered Б0 per cent. better than that of the 
Midlands for generating purposes, could be obtained for 9з. 6d. It was 
proposed to light the tramway routes electrically. The South Wales com- 
pany had given notice to lay mains in the streets, and they would have six 
months start of the Council. £45,000 was set apart for generating stations, 
but thst would not be spent if energy were supplied by the company. 
There might be а loss on the first two yeara’ working if the Council pro- 
vided the energy. 

pi Robert Hammond was called and gave evidence in opposition to the 
scheme. 

Mr. F. G. Epwarps (chairman of the Council) said the Council had 
obtained £45,000 for tramways. None of tha contracts had been let, bu’ 
some had been provis'onally accepted. 

Мг. Н. M. Greaory (Brown, Lenox & Co.) said his firm hid concludei 
that the Council could not generate electrical energy cheaper than they 
could buy it. If the Council could provide it cheaper, ths firm would take 
its power and light from them rather than from the company, aud if ths 
commi:sioner reported in favour of the Council's ssheme hs would ba 
content with it. 

The inquiry lasted five ho:ra. 


Port Talbot.—The Council have adopted the electric lighting 
scheme prepared by Mr. C. A. L. Prüsman, borough electrical engineer 
a Pages An application has been made for sanction to a loan 
of £15,000. 


Portsmouth.—-The superintendent of the municipal electric light- 
ing works (Mr. E. Price) has tendered his resignation, which the 
Lighting committee have accepted with regret. 

Portugal.— A contract has been entered into between the Muni- 
cipal Council of Cintra and the railway company whose lines run 
from Cintra to Piaia los Маса у granting the latter a monopoly for 
public and private lighting by electricity in the towns of Cintra and 
Collares. The contract has been approved by royal decree. 


Presentation.—The staff of the Tunbridge Wells Corporation 
telephone department presented a solid silver cigarette case to the 
late manager (Mr, G. S. Wallace) on his departure to Bradford. 


Prestwich —The Council have decided to transfer their pro- 
visional electric lighting order to Salford. 


Private Bill Legislation.—The Carmarthenshire Electric Power 
Bill has been lodged and the promoten (Messrs. D. Evans, C. W. М. 
Lewis, E. Daniel, J. Glasbrook, J. A. Thomas, T. Seymour, J. David, 
and W. S. Bright Maclaren) are applying for 
ting stations for the distribution and 
county. 

The proposed stations are to be erected at Llanelly, Pontyberem, Tir-y- 
Dail, St. Clearer, Glan-rhyd, and Carmarthen borougb. The capital is 
£600,000, ia £10 sharee, with usual borrowing powera. The firat directors 
are to be Mesars. Mark Н. Robioson, W. S. B. Maclaren, and Henry Harri», 
and four othera to be nominated by these gentlemen. The company take 
powers to apply at any time for provisional orders and to purchase electric 
lightiog undertakings from any undertakers. The maximum charge is 
not to exceed 54. per unit for any quantity equivalent to 400 hours’ supply 
or less, and 2d. beyond. 

The provilon order for the incorporation of the Elinburgh and 
Queensferry Tramways Co. proposes to empower the company to 
construct three lines of tramway of an aggregate length of about 8. 
miles, The capital will be £72,000, with usual borrowi wera, 

The Nottinghamshire and Derbyshire Tramways Bill has been 
deposited. It is proposed to construct 40 tramway routes of an 
aggregate of 79 miles in length to standard gauge. The capital is 
£750,000, with usual borrowing powera. Power is sought to acquire 
the undertaking authorised by the Mansfield and District Light 
Railway O:der, 1901, and for altering the gauge of the Ilkeston 
tram ways from 3:t. біп. to standard gauge. 

In the bill of the London, Brighton and South Coast Railway Co. 
powers are sought for the adoption of electric traction. 

The bill to incorporate the Mid-Y orkshire Tramways Co. asks foc 
pora to construct 15 sections of electric tramway of an aggregate 

ength of over 19} miles. "The capital is to b3 £372,000, with usual 

borrowing powers. These are only to ba exercisad by the issue of 
mortgages, the company being specifically prohibited from creating 
debenture stock. 

The bills of the Central London Railway Co., the Great Northern, 
Piccadilly and Brompton Railway Co. and the City and Crystal 
Palace Railway Co. have also been lodged, and powers are sought ia 
the terms set out in our issue of Nov. 28. 

The City and South London Railway Co. are renewing their 
application for powers to extend their system from Islington to 
Euston, and also to acquire the powers of the City and Brixton 
Railway Co. 

The City and North-East Suburban Electric Railway Co.’s bill 
seeks power to construct underground electric railways from the 
City of London to Tottenham and Chequer’s G reen, Southgate, and 
to Walthamstow, Epping Forest and Waltham Abbey. The 
кош are Messrs. Н. C. Leigh-Bennett, E. J. Halsey, E. W. 
Stanyforth, C. J. L. Stuart, Н. W. Wack and the Hon. R. Parker, 
who, with Mr. J. Н, Buxton, are to b» the first directors, The line 


wers to erect genera- 
supply of electric energy in the 
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will start from the Monument Tavern to Bishopsgate-street Within, 
High-street, Shoreditch, thence to the junction of the High-road, 
Tottenham with Seven Sisters. road, and on to Southgate ; lines will 
also proceed from a junction with the first line at a point under 
Gracechurch-street to a junction with the deep level electric railway 
authorised by the Metropolitan Act, 1897, at a point under the 
existing Mansion House station, &c. The capital is to be £4,500,000, 
wi'h usual borrowing powers. The length of the line is about 
224 miles. 

Further bills have been pda by companiea for power to con- 
struct lines between Clapham Junction and the Marble Arch and 
from Paddington through Edgware-road via Victoria to Camberwell 
New-road. 

The Edgware and Hampstead Railway Co. seek power to extend 
their line to Watford and to enter into working arrangements with 
the Charing Cross, Euston and Hampstead Railway Co. 


Bhyl.—The Council have appointed a special committee to report 
upon the financial aspect of the electricity undertaking, with par- 
ticular reference to the statements made during the course ot the 
Local Government Board inquiry reported in our last issue. 


Runcorn.— The question of the revocation of the provisional order 
has been poetponed by the Board of Trade until June. 


St. Helens. —An inquiry was held on Tuesday into the applica- 
tion of the Corporation for sanction to borrow £7,000 for extensions 
of the electricity undertaking. 

The Iwspgcror (Major Stewart, R.E.) inquired why certain expenditure 
had been incurred without authority. The Local Government Board 
expected him to find out why any authority undertook work for which 
they expected a loan before they actually applied to the Board. 

The Town CLERK : I know they tell us we ought not to borcow before 
we get sanction, but it is perfectly impossible to carry on the business of 
any town and comply with the requirements of the Local Government 
Board in this matter. I think the Board hamper local authorities to à 
greater extent than was necessary. 


Saiford.— Authority has been given to the Corporation t» borrow 
£59,440 for the construction and electrical equipment of tramways 
in the Swinton and Pendlebury district. 

The following charges for testing consumers electricity meters 
have been decided upon :—5s, if tested by a Corporation official, and 
103. if tested by the Board ot Trade inspector. 


Sheffield.—At the meeting of the Corporation last week the local 
electrical tradera protested against clause 26 of the Corporation's bill, 
which empowers them to wire consumers’ premises, supply and let 
motors on hire, &c. 

Мг. A. DAvipso said the electrical traders had waited upon the Electric 
Light committee but had obtained no satisfaction. They did not quarrel 
with the Corporation for acquiring the electricity works, but they con- 
tended that the small fittings department which was attached to the 
undertaking when it was municipalized should have ben closed as 
advantageously as possible, and written off as a firat loss. Traders had 
cut their prices down to the lowest margin, but they could not get 
work, because of the competition of the Corporation. That was 
not fair trading. The Corporation was sheltered behind a monopoly 
to which protection was & mere baby, and the traders had to con- 
tend with disadvantages which would make it impossible for them 
to conduct their businesses successfully. They believed the Corporation 
had no powers for tradiog as at present, else why ask for the sweeping 
powers set out in the bill? He urged the Corporation, before entering into 
that big fight —and а big fight the tradera were determined to make of it 
if the Corporation insisted —to hes:tats before inflicting that permanent 
injury upon any sec.ion of their ratepayers and citizens. Members of a 
City Council could not give as much time to trading as private traders 
could, and it meant that the work was left in the hands of more or less 
permanent officials, who bad no financial stake in the concern in which 
they were engaged. The Electric Light committee said they were 
seeking to obtain for the ratepayera a better retura for their money by 
having а day load for their idle plint. Unless they contemplated a wide 
margin of power the theory fell to the ground, for what would happen in 
winter or on a foggy day, when the demand for light increased, unless 
they had considerable stand-by plant. The Traders’ Association did not 
intend to throw away the city's money by demanding a poll of the rate- 

yers, but, if the clause was not deleted, or so amended as not tə be 

urtful to the traders, it would be their duty to call for the assistance and 
co-operation of other tradera to defeat it in the House of Commons, Not 
only that, but they would not be satisfied until the Corporation withdrew 
from the field of traders, and left to the traders of the city that which 
was their right. 

Ald. STYRING explained that it was intended to establish a wiring and 
fittings department. They had carried on the departmeat taken over 
from the company, but did not intend to extend it. The main object of 
the section was to empower the Corporation to purchase motors to let out 
on hire to manufacturers, thus relieving them from the necessity of having 
their own motors, and increasing the demand for electric current. 


Stoke-on-Trent.—The District Council have temporarily post- 


eria consideration of the electric lighting scheme recently prepared 
y Mr. G. R. Peers. 


Sunderland.—The Corporation have declined an offer of a озш. 
pany to take over their electrical power distribution scheme. 


Swindon.—The Council has fixed the charge for electric energy 
for power at 2]d. per unit, provided the consumption exceeds 
10,000 units per annum, at 21. if the consumption exceeds 15,000 
To encourage the usa of current by small householders the followiag 
exclusive scale of charges has been fixed, subject to the number and 
size of lamps, &c. :—18. 21. per week during the two winter quartere, 
7d. per week during the two summer quarters This scheme is to 
be tried for а year as an experiment. | 


Telegraphs in Argentina.—The Argentine Post and түн 
Authorities are constructing a telegraph line which, in the pass of the 
Cordillera, will join up with a line t» be constructed by the Chilian 
Government. 


Tiverton.—At an adjourned meeting next Monday the relative 
merits of the schemes of Messrs. Crompton & Co. and Mesars. 
Christy Bros. and Middleton will be further debate1. 

Torquay.—The Council have authorised the Electric Lighting 
committee to sanction the adoption of a site adjoining the refuse 
destructor for a new electricity generating station. 


Trowbridge.—The Council have engaged Mr. D. Stevenson as 
consulting engineer to advise them on the proposal to lease their 
provisional order. : 

Tunbridge Wells.—The Corporation are erecting a new 189ft. 
chimney shaft at the electricity works on the Alphons Custod is 
Chimney Construction Co.’s system. The principal feature is the 
use of specially radiated and perforated brick». The work is being 
carried out uade? the supervision of the borouzh engineer (Mr. W. Н. 
Maxwell) Shafts of this description have been erected at Hornsay, 
Bournemouth and other places. 


Wallasey.—Sanction to a loan of £32,490 for extension of the 
electricity undertaking has been obtained. Over £52,357 was 
applied for. 

Walsall—The Town Council are recommended by the Electric 
Lighting committee to apply for а further loan of £14,500, in addi- 
tion to the £10,050 authorised to be applied for at the last meeting. 
The additional loan is required to meet capital outlay on the 
undertaking during the next two yeara. 


Westminster.— The City Council ara considering a scheme for the 
electric lighting of Parliament-street, Whitehall and Trafalgar-square. 


Weymouth.—Sanction to a loan of £41,800 for electricity supply 
has been received. 


Wood Green.—At а ratepayer.’ meeting a resolution approving 
the Council obtaining Parliamentary powers to establish electricity 
supply, to erect refuse destructor works, &:., was passed. 

Worsborough.—Barneley Council have invited the District 
Council to appoint a deputation in order to discuss terms for supply- 
ing electricity for lighting the tramway routes in Worsborough. 

Yarmouth.—The total receipts of the tramways department for 
the half-year ended Dec. 18 were 25,586, 9s. 6d., and the expen- 
diture £4,168, 193. 9d, leaving £1,417. 9з. 9d. to meet interest and 
sinking fund. А double-track electric tramway is to be laid in the 
Regent-road at an estimated cost of £2,000. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. : 

'The Council of the County Borough of West Ham invite tenders 
for the supply, delivery und erection of all poles, fittings, wires and 
pillars (except feeder cables) required for the electrical equipment of 
8 miles of tramway track. Specifications fróm borough electrical 
engineer (Mr. Jas. K. Bock), Abbey Mills, West Ham, aíter 19tli 
inst. Tendera to town clerk (Mr. Fred E. Hilleary) by 4 p.m. Feb. 10. 
An advertisemement contains additional particulars. 

West Ham Corporation invite tenders for accumulators. Specifi- 
cations, &c., from the borough electrical engineer (Mr. James K. 
Bock), Abbey Mills, West Ham, An advertisement contains further 
particulars. "Tenders to town clerk (Mr. Fred. E. Hilleary) by 
4 p.m. Jan. 27. 

The Council of the Metropolitan Borough of Hackney invite tenders 
for the construction and erection of one 1,500kw. direst-current 
steam dynamo and accessories, Specification, &, can be inspected 
at the office of the consulting engineer (Mr. Robert Hammond), 61, 
Victoria-street, Westminster, S.W., and may be obtained after Jan. 15. 
Tenders to the town clerk (Mr. Geo. Grocott), Town Hall, Hackney, 
by 4 p.m. Feb. 12, An advertisement contains further particulars. 


Darlington Corporation invite tenders for the supply and delivery 
of one Lancashire boiler, steam, exhaust, drain and feed pipes, feed 
heater, &c., traction feeders, &c., and permanent way construction. 
Further particulars are given іп au advertisement. Specifications, 
&c., from town clerk (Mr. Hy. G. Steavenson). Specifications can be 
seen at (but not obtained from) the offices of the consulting engineers 
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(Messrs, Kennedy and Jenkin), 17, Victoria-street, Westminster, Messrs.” Preece and Cardew invite tenders on behalf of Sydney 

London, S. W. Tenders to the town clerk's office, Darlington, by | ( N.S.W.) Municipal Council for supply and erection of arc lamp 

Feb. 13. pillars, brackets, arc lamps, controlling gear, &c. Tendersto Messrs. 
Cardiff Corporation invite tenders for supply, delivery and erection | Preece and Cardew, 8, Queen Anne’s-gate, Westminster, S.W., by 

of 20 double-deck, single-truck tramcars. pecifications from borough | noon Jan. 98. 

electrical engineer and manager (Mr. Arthur Ellis), Central Offices, TENDERS REOBIVED AND ACCEPTED. 


" " i 
Аа ; "ашы ооо clerk (Mr. J. L. Wheatley) y. Newcaatle-on- yne Council have accepted the following tenders :— 


ge ын Mather and Platt (12 superheaters) ....................................... 5,099 

Dundes Gas Commissioners invite tenders for the supply and erec- Ditto (pumping plant. .. 1,405 
tion of switchboard, booster, balancers and switch gear. Specifica- Ditto (automatic stokera and four weighing machines) 1,000 
tions, &c., from the city electrical engineer (Mr. Walter Н. Tittensor), Ditto (four economisers) ....................................... 608 
and tenders to the clerk (Sir Thos, Thornton, LL. D.), City Chambers, | Beeby & Co. (two Lancashire боега) з дол ыкка кыылы, £2,810 
Dundee, by Jan. 17. See also advertisement. Vaughan and Dymond (extens'ons to boiler house) .................... 2,000 


Dundee Gas Commissioners also invite tendera for electricity meters. 
Specifications from city electrical engineer (Mr. Walter Н. Tittensor). 
Tenders to clerk (Sir Thomas Thornton, LL D.), City Chambers, Dun- 
dee, by 22nd inst. An advertisement contains additional particulars. 

London County Council invite tenders for the supply and delivery 
of three sets of high-tension and low-tension switchboards and for 
the erection of one set in each of the Council's sub-stations at New 
Cross, Camberwell, and near the Elephant and Castle. An adver- 
tisement contains further particulars, Drawings, specifications, &c., 
at the County Hall, Spring-gardens, S.W., after Monday. Tenders 
by 10 am. Feb. 17. 


Atherton District Council invite tenders for extra high-tension and 


Messrs. Belliss and Morcom have received ап order ee 
Wilson Hartnell & Co.) for the supply of a steam see to the 
North-Eastern Railway, one engine to Devonport Corporation 
(through the Brush Company), and one engine to the Bournemouth 
and Poole Electricity Supply Co. (through the Brash Company). 

Messrs. Philips & Co., Eindhoven, Holland, have obtained the 
contract for the supply of over 100,000 incandescent electric lamps 
for the Royal Italian Navy daring 1903. There were eight other 
tenderers, including representatives of Austrian, German, French 
and Italian works. 


Lowestoft Town Council have accepted the following tenders :— 


К : ; : R. W. Blackwell & Co., overhead uipment......... £3,860 4 3 
high-tension switch boards, transformers, transformer pillars and Callendera Co., underground Pine ра, cables and 
accessories and high and low-tension cables and accessories. Tenders awitch pillars .................‚..‚‚.‚................. 3,324 11 1 


to clerk by noon Jan. 93. 


Stalybridge, Hyde, Mossley and Dukinfield Tram ways and Electricity 
Board invite tenders for electric tramcars, complete with trucks and 
electrical equipments, and tower repairing wagyons, overhead elec. 
trical equipment of lines and car sheda. Tenders by Feb. 3. 

Brighton Corporation require tenders for the supply, delivery and 
erection complete of the overhead trolley construction for tramways 
in Old Steyne, London-road, &c., Brighton. Tenders to town clerk 
by 10 a.m. 26th inst, 


Newport (Mon.) Electric Light and Tramways commmittee invite 
tenders for the supply of telephones, street pillars and 30 station 
exchange boards for use on their tramway system. Tenders to chair- 
man by Jan. 26. 

Batley Corporation require tramway and lighting feeders, distri- 
buting and arc light cab es, &c., station Wiring, testing instruments, 
&c, steel poles and overhead tramway equipment, traction and 
lighting switchboard, metere, &c, Tenders by Feb. 2. 

Tenders are required for 12 months’ supply of electrical goods, 
castinge, street work (laying cable, &c.) an rubber-insulated cable 
шо dod tape for Portsmouth electricity department. Tendera by 

eb. 3. 

Bury (Lanca) Electricity committee invite tenders for accumu- 
lators for the tramways and reversible booster, Tenders to town 
clerk by noon Jan. 96. 

St. Annes-on-the-Sea Urban District Council invite tenders for the 
supply and erection of boilers and feed pumps, steam dynamo and 
switchboard. Tenders to engineer (Mr. James Н. Clothier) by Jan. 21. 

Hull Corporation invite tenders for 15 double-deck single-truck 
cars, complete with electrical equipment and top covering. Tenders 
to chairman of Tramways sub-committee before noon Jan, 21. 

Tynemouth Corporation require tenders for traction batteries and 


DA E booster. "Tenders to town clerk (Mr. H. A. Adamson) by 
an. 31. 


Manchester Tramways committee require tenders for 2,000 tons of 
steel gitder rails, 30 tons steel fishplates, 54 tons% teel tie-bars, and 9 
tons of bolts and nuts. Tenders by 5 p.m. Jan. 19. 

Stockport Tramways committee require rails and tiebars, &c. 
Tenders by 24th inst. ' 

Doncaster Electricity committee require a Lancashire boiler. 
Tenders by 23rd inst. 

Ipswich Corporation require tenders for electric tramoars and clean- 
ing, watering and sanding car. Tenders by Jan. 23. 

Bradford ok poration require tenders for steel girder tramrails 
and 230 steel poles. Tenders by 24th inst. 

Walthamstow District Council invite tenders for continuous- 
current motore, Tenders by 31st inst. 

Sunderland Corporation require a 5-ton hand-travelling crane. 
Tenders by noon Feb. 5. 

Oldham. Eelctricity committee require exhaust steam oil separator, 
feed-water oil filters, pipework, &c. "Tenders by Jan. 27. 

Tenders are invited until 30th inst. by Prussian State Railway 
Authorities, Hanover, for 46,000 porcelain insulators, 96 tons telegraph 
wire and 10 tons bronze wire. Particulars from and tenders to di? 
General Direction der Königlichen Eisenbahren, Hanover, 


Tenders are invited by the Municipality of Valencia, Spain, for 


50 iron electric arc lam P-posts, price not to exceed 600 tas (about 
£17) delivered in Valenc; - Tenders to Secretariat before Feb. 8. 


The proprietors of Auckland Park Colliery, Darham, are installing 
three 360 н.р. Willans engines for direct coupling to А E G. poly- 
phase generators for supplying power to the colliery. 

The Oudh and Rohilkund Railway, India, have decided to instal а 
Willans compound engine for direct coupling to a Crompton dynamo. 

The tenders recently received by the Eastbourne Corporation for 
the supply of motor omnibuses ате to be considered at a special 
meeting of the Electric Lighting committee. А 

Newcastle-on-Tyne Corporation have placed an order with D. 
Bruce Peebles & Со. for a 1,000 н.р. traction dynamo, for direct 
coupling to a high-speed engine. | 

Devonport Tramways committee have accepted the tender of 
К. W. Blackwell & Co. for overhead equipment of tramways at 
£3,795. 

Swindon Town Couneil hive accepted the tender of Steel Bro: 
for wiring the town hall at £256, 

Sunderland Corporation have accepted the tender of the Electrical 
Co. for the supply of steam alternators, motor generators, trans- 
formers and switchboards, The Lighting committee regret their 
inability to accept the tender of a British firm, as the difference 
between the lowest British tender and that of the A. E. G. amounted 
to about £1,885. The steam engines will, however, be English. 

Wrexham Town Council have accepted the tender of the Alphou: 
Custodis Chimney Construction Co. for the erection of a new chimney 
shaft at the electricity works, 

.. Horbury Council have accepted the tender of the Horsfall Destruc- 
tor Co. for refuse destructor plant and buildings at £1,220. 

Heckmondwike Council have accepted the tender of Messrs, 
Robey & Со, for a boiler for their electricity works. 

Cleckheaton Council has accepted the tender of Messrs, I. and B. 
Umpleby for two Lancashire boilers. 


BUSINESS NOTIOES. 

The Compagnie Frangaise des Cables Electriques have added to 
their branches for the receipt of messages by opening offices at 9, 
New Bridge-street, Blackfriars, London, E.C. 

Notice is given that the business of the Armorduct Improved 
Electric Conduit Co., carried on by the late Mr. Fred. Bathurst, has 
beeu purchased by Mr. W. Schmahl, of Atkinson, Schmahl & Co., 
Neweastle-on-Tyne, as from Dec. 1. The title of the company 
remains unaltered. | 

The address of the Antwer agency of the Anglo-American Tele- 
graph Co. has been changed from 1, Rae Terminck to 19, Rue du 
Margrave, 

Messrs. A. Н. M. Francis and R. S. J. S pilsbury, electrical engi- 
neers, 20, Bucklersbury, London E.C., have dissolved partnership. 
Dabts by Mr. Francis, who continues as Francis & Со. 


BANKRUPTOIES, LIQUIDATIONS, &c. 
Electric Lighting Boards (Ltd.) is being wound up voluntarily. 


liquidator. 


In the bankruptcy of J. F. Worthington and G. Nuttall (trading as 
J. Worthington & Qo.), electrical engineers, Foundry-street, Hanley, 


28th inst. at the Town Hall, Hanley. 


Mr. W. H. Pannell, 13 and 14, Basinghall-street, London, E.C., is 


the first meeting of creditors will take place on 16th inst. at North 
Stafford-Hotel, Stoke-on-Trent, and the public examination on 
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In the bankruptcy of A. E. Pemberton, electrical engineer, Oak 
Dene, Ashton-on-Mersey, the first meeting of creditors will take 
place on 16th inst. at Byrom-street, Manchester, and the public 
examination on Feb. 9 at the Court House, Manchester. 

At a meeting of Rosling and Fynn (Ltd.) on Jan. 2 it was resolved 
to wind up the company and to appoint Mr. W. M. Gray, District 
Bank Chambers, Bradford, liquidator, with a committee of inspection. 

Claims against the Buenos Ayres Electrio Tramways Co. (Ltd.) 
must be sent by Feb. 28 to Mr. E. G. Summers, St. George's House, 
Eastcheap, London, E.C. 

Winding-up Petition.—A petition for winding up Electric Light- 
ing Boards (Ltd.), presented by Mr. O. T. Banks, electrical engineer, 
49, Mortimer-street, London, W., will be held in the High Court on 
20th inst. 


Exhibitions.— The eighth official automobile exhibition will be 
held at the Agricultural Hall, London, N., from March 21 to 28. 
We are informed that the whole of the ground floor, minor hall, 
arcade, several annexes, and most of the gallery has been already 
allotted to leading firms of motor manufacturers in Great Britain and 
abroad. The promoter is Mr. C. Cordingley, Shoe-lane, E.C. 

Count Plunkett, М КІА., has been appointed eecretary of the 
International Exhibition which is to be held this year in Cork. The 
date of opening has been fixed for June 1. 


E.P.8. Storage Eatteries.— A new and well-bourd edition of the 
complete catalogue of the Electrical Power Storage Co., 4, Great 
Winchester. street, London, E.C., is now ready and contains a num- 
ber of new features. The K type cell has been removed from 
the list and is now only supplied for renewals, its place having been 
taken by the WS type, which is more durable and less expensive to 
maintain. The OK type cell, which now comes into the list for 
the first time, gives approximately double the discharge rate of 
i pd while occupying the same floor space as the P type cell. A 
cell which has been specially designed for low maintenance rates is 
the Carzonode,” which is made with a new type of negative. The 
ҮҮТ type lighting cell now offered is the result of gradual improve- 
ments which have been акша рие during the past two years іп 
this cell. The traction type of E.P.S. cells is not listed, the company 
giving special quotations for these cells of various tizes to require- 
ments. It is claimed that the output obtained from the latest ty 
of E. P.S. traction cells is 6 ampere-hours per pound of complete call 
when discharged in five hours. The catalogue is provided with cut- 
cut foredge index, greatly facilitating reference to the gocds listed. 

Hart Accumulators.— We have received a price list from the 
Hart Accumulator Co., Marsbgate-lane, Stratford, E., of the various 
types of storage batteries and accessories manufactured by them. 

rices and illustrations are given of lighting and traction cells and 
of those intended for ignition and portable work. Diagrams of 
connections and complete instructions for the treatment of the Hart 
accumulator are also given. 


Scholarship Awards.—As a result of the recent scholarship 
examination, the Board of Control of the Electrical Standardizing, 
Testing and Training Institution, Faraday House, 8 and 10, Charing 
Cross-road, London, W.C., have made the following awards :—To 
W. Н. C. Prideaux, Shrewsbury School, a Faraday scholarship, 
value 80 guincas, tenable for two years; to Norman Spiers Smith. 
Wellingborough School, an exhibition value 30 guineas, tenable for 
two years; to W. d'Arcy Madden, Haileybury College and to 
Frederick Smith, Aldenham College, special prizes of 10 guineas each. 

*' Wiling's Press Guide."—The thirteenth annual issue of this 
extremly useful guide to the world's Press is ready, and copies can 
be obtained of Messrs. James Willing, jun. (Ltd.), 125, Strand, 
London, W.C., price 1& There are many more ambitious guides to 
the Press than Willing», but few which give their information in a 
handier and more compact form. 


Catalogues, &c.—Mecers. Isenthal & Co., 85, Mortimer-street, 
Lor don, W., have ready а new price list of electro-medical appliances, 
dealing more particularly with X-ray, high-frequency and high- 
potential instrumenta, 

The British Electric Transformer Mfg. Co., of Woodfield-road, 
London, W., have iesued a neat catalogue of their manufactures, very 
fully illustrated. | : | 

A new catalogue of ‘‘Stearn” incandescent electric lamps is to 
hand, and is accompanied by a notification that from Jan. 1 the price 
of “Stearn” high-voltage lamps, types 1, 2, 3 and 4 (clear glass) for 
8, 16 and 25 c.p. are reduc Copies of the list can be obtained 
from 47, Victoria-street, London, S. 

Mr. Н. Snowdon, 52, Queen Victoria-street, London, E.C., sends 
particulars of Nodon's patent electric valve for the transformation of 
simple or polyphased alternating currents into continuous currents, 
for which he is selling agent in the United Kingdom. The valve is 
suitable for voltages of from 50 to 140. ч 

The Lahmeyer Electrical Co., 109-111, New Oxford-street, London, 
W.C.,have ready а pamphlet dealing with high-speed multiphase 
and alternating-current machines manufactured by the E. À. G. 
vorm, W. Lahmeyer & Co., of Frankfort-on-Main, for which the 
Lahmeyer Company have the sole agency for the British Empire. 


Calendars.— Mr. С. Braulik, 217 and 218, Upper Thames-street, 
London, E. O., sends us a hanging pad calendar, on which the 
various types of Phillips & Co.’s lamps, for which Mr. Braulik is 
sole agent, are illustrated. 

The General Accident Assurance Corporation of Perth issue а 
useful waistcoat pocket calendar and memoranda, with insurance 
coupon attached. 

rom the Fuller-Wenström Electrical Mfg. Co., 110, Cannon-street, 
коо E.C., we have received an attraotive date pad calendar for 

e deak, 


Exports of Electrical Apparatus and Material.— The follow- 
ing anl pis official particulars of the se pe of British manufactured 
electrical apparatus and material (including she and telephone: 
wire and material, but not including electrical machinery, which 
is not separately specified) from Jan. 7 to 13, with.the ports of 
destination :— 

Africa—Beira, £54 ; Cape Town, £1,737 ; Durban, £40,271 (including 
£2,779 telegraph material); East London, £125. Australasia —Auckland, 
£180; Christchurch, £16; Melbourne, £215: Otago, £54; Perth, £28 ; 
Sydney, 2656. Wellington, £273. Belgiwn—Antwerp, £225; Ostend, 
£70. Canada, £19 ; Halifax, £25. China—Shanghai £6. Germany— 
Bremen, £75 ; Hamburg, £513.  India—Bombay, £156 ; Calcutta, £394 ; 
Madras, £10. Japan—Yokohama, £360 ; Yokosuka, £120. North 
Atlantic, £1,050 (telegraph cable). Portugal—Lisbon, £27. Straits 
Settlements— Singapore, £36. United States—New York, £85, Total 
£6,558 against £245,405 in the corresponding week last year (Jan. 8 to 14) 


COMPANIES’ MEETINGS AND REPORTS. 


Typewriting Telegraph Corporation (Ltd.). 


The third ordinary general meeting was held yesterday, Mr. A. J. PARKER 
presiding. 

The CHAIRMAN in moving the adoption of the report, said the board 
regretted the financial position of the corporation was во unsatisfactory, 
but they did not put forward avy apologies. They had done their best, 
during the few months that they had had charge of the business, to intro- 
duce the instruments to foreign and colonial Governments, and to others 
who were likely to become purchasers. The profit and Joss account 
presented last year showed a debit balance of £3,576, and the debit for the 
pericd under review was £35,084. With the exception of Mr. W. King, 
who represented the interests of the Exchange Telegraph Co. on the 
directorate, the members of the old board resigned in February last. А 
number of difficult questions were left to the new board to deal with, 
including the claim of the late manager, Mr. Isaacs. There had also been 
considerable trouble with the firm with whom the old board entrusted a 
large order for instruments. That matter was, however, the subject of litiga- 
tion. With regard to the contract for the manufacture of instruments by 
another firm, he was pleased to say tbat an amicable arrangement had bren 
come to. The board had also been able to modify the agreements between 
the corporation and the General Post Office and the National Telephone 
Co. Those modifications were such that, not only would the corporation 
benefit to а considerable extent, but the Post Office and the Telephone 
Company were likely, in consequence of the new terms, to be more 
inclined to do business with them. At the invitation of the German War 
Office a demonstration had taken place at Berlin with 12 of their instru- 
ments. The trials were eminently successful, and proved the instruments 
to be capable of every requirment fcr military field purposes. The suc- 
севз of the demonstration at Berlin was such that before their manager 
(Mr. E. Liebman) left the country he was enabled to sell the German 
patent rights for £3,000, No doubt what bad taken place in Germany 
would induce other Governments to look into the merits of the Steljes 
patent. Up to the present time programmes for demonstrations of a 
like nature had been received from the French, Austrian, Belgian and 
Italian War Offices, so that the prospects of selling their foreign patents 
might be cone idered good. Only that morning a letter arrived from the 
Micister for War at Madrid, informing them that the telegraph regiment 
of the Spanish army was atout to make trials of the corporation’s instru- 
ment. They bad an order in band, amounting to £600, for three different 
classes of instrument for the United States War Office, and other Govern- 
ments, including those of Rusia, Portugal and the Commonwealth of 
Australia, had either placed orders with them or were making inquiries 
with that object. The corporation had recently executed orders for Mexico, 
Brazil and Chili. Tke instrument itself the board had always held to be 
the best of its kind, but thie had not prevented their carrying out experi- 
ment; with a view to making improvements. One improvement was the 
applieation of electric power as the driving force, and for this purpose 
they had secured опе of the smallest, if not the amallest, motor yet con- 
structed. Another improvement was an ingeniously contrived pedal 
arrangement, by means of which the operator had both hands left free for 
te'egraph work. Athird improrement, which bad been favourably received, 
wes а military t'ausport case, which enabled the complete plant to be 
carried with great ease and perfect safety. The General Post Office had 
given an order for 100 of their instruments to be so altered as to bring 
them up to date. 

The report was adopted. 

The CHAIRMAN then referred to the relations of the corporation with 
the Exchange Telegraph Co. He pointed out that, by an agreement 
between the two companies, the corporation were placed at а terious dis- 
advantage with regard to the sale of their instruments in this country. 
Proposals bad been submitted to the Exchange Company for modifications 
of the agreement, but without success. It was only right. for the share- 
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holders to know bow matters stood, because the agreement was injurious 
to their home trade, and, as а consequence, was an obstacle to the ready 
gale of their foreign patents. : 

Mr. KING said that the board's proposals practically amounted to a 
cancellation of the contract with the Exchange Company, and the directors 
of his company would not agree to thie. When the patent was sold to the 
corporation the clause in the contract with regard to the sale of the 
machines for news agency purposes was considered in deciding on the 
question of price. The contract should create no difficulty if the corpora- 
tion would work in conjunction with the Exchange Company instead of 
against them. — | 
T^ It was proposed that a deputation of shareholders, consisting of Mr. Felton 
and Mr. Fern, ehould wait on the directora of the Exchange Company 
to request them to reconsider their decision, but nothing definite was 
resolved on, it being left to the directora of the corporation to arrange for 
a deputation should such a course be thought likely to lead to any 
pract?cal result. 


NEW COMPANIES. 


ALLANS METAL SYNDICATE OF AMERICA (LTD.)—Capital £100 in £1 
shares, to acquire from Sberard Cowper-Coles & Co. (Ltd.) and C. E. Allan 
certain existing inventions relating to electro-deposition of metals, to carry on 
the business of metallurgists, &c. Firat directora аге C. E. Allan and R. Steele. 

AUTOMATIC TELEPHONE CO. (1903) LTD.—Reg. Jan. 10, capital 
£100,000 in 28. 6d. shares, to acquire patents, rights, &c., of the Automatic 
Telephone Co, (Ltd.), and to carry on the business of a telephone, telegraph 
and electric ligbt, heat and power supply company in all or апу of its 
branches The subscribers sre Н. G. Sworn, S. W. Smith, H. Cameron, 
Н. G. Marden, M. Ma-gowski, Lieut. E. G. Festing, R N., and R. S. Marsden. 
Reg. office: 135-14, Abchurch-lane, Е.С. 


—— j 
CITY NOTES. 


— s] 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 2214. per oz. (Jan. 15). Consols (28 per cent.) 923—93 for 
money, 953, —95 у; for account ; 24 per cent. 023 —94 (Jan. 15). Consols 
Pay Day, Feb. 2; Stocks and Shares Continuation Days. Jan. 27 and Feb. 
10; Ticket Days, Jan. 28 and Feb. 11; Pay Day, Jan. 29; Mining Share 
Carry-over Days, Jan. 26 and Feb. 9. 


CITY AND SOUTH LONDON RAILWAY СО. The accounts for the half. 
year ended Deo. 51, show a balance, after providing for interest, preference 
dividend, and transfer to renewal fund of 2,000, sufficient to allow pay- 
ment of a dividend on conto'idated ordinary stock for the half-year at the 
rate of 54 per cent. per annum, carrying forward £1,268. The dividend 
for the corresponding period last year was 2} per cent., carrying forward 
£1,424. 

DIRECT UNITZD STATES CABLE CO. (L rp.) The directors have 
resolved upon payment of an interim dividend of 3s. per share, tax free, 
being at the rate of 5 per cent. per annum, for the quarter ended Dec. 51 
(payable ólst inst.), setting aside £10,000 to reserve, and carrying forward 
about £4,780. The transfer books will be closed from 13th to 17th inst. 
inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH OO. 
(LTD.) —The interest on this company's 4 per cent. mortgage debenture 
stock for the half-year ended Jau. 31 will be paid on Feb. 2, The stock 
register will be closed from 28th to 51st inst. inclusive, 

GLOBE TBLEGRAPH AND TRUST CO. (LTD.)—A quarterly dividend of 
1s. 9d. per share has been declared. 

WESTERN UNION TELEGRAPH CO.— This company have issued their 
report for the quarter ended Dec. 31, 1902. The following statement, 
dated Dec. 10, shows the condition of the сошрапу at the close of the 
quarter ended Sept. 30, 1902: — 

Surplus July 1, 1902, as per last quarterly report 


. $10,751,002 82 
Net revenues, quarter ended Sept. 50, 1902 


2,247,174 25 


e@eeeotes 204 


From which deducting for— 812,998,177 07 
Dividend of 1} per cent. paid Oct. 15 $1,217,010 00 
Interest on bonded debt 252,550 00 

1,469,560 00 

Left a surplus Oct 1, 1902, t.... $11,528,617 07 


business for December, will be about .................. 2,100,000 00 
From which appropriating for— $13,628,617 07 
Interest on bonds 9**9:5e0000009000009a09605205000000200025999009 252,550 00 
$13,376,067 07 

It requires for a dividend of 1} per cent. on capital 
stock issued, about ............ —Á EY ONE .. 1,217,010 00 


Deducting which leaves a surplus, after paying divi. 
dend, of.............. FF ee $12,159,057 07 
In view of the preceding statements, the committee recommend that a 


dividend of 1} per cent, on the Capital stock of the company be declared 
payable on and after the 15th inst. 


GREAT NORTHERN, PICCADILLY AND BROMPTON RAILWAY СО.— 
An issue of £2,000,000 will shortly be made on behalf of this company у 
Messrs. Speyer Bros. А 4 per cent. dividend is guaranteed in perpetuity 
by the Underground Electric Railways Co. of London (Ltd.) 


LONDON UNITED TRAMWAYS (1901), LTD.—A circular to the shara- 
holders states that it is intended to increase the capital by equal amounus 
of preference and ordinary shares, making up the total of each class to 
£1,000,000. 

STOCK EXCHANGE MOTICES.—The Stock Exchange committee have 
ordered 314,016 deferred shares of £1 each, fully paid, of the Metropolitan 
Electric Tramways (Ltd.) to be quoted in the official liat. Application has 
also been made to allow the further issue of £110,000 first mortgage 
redeemable debenture stock of Callender's Cable and Construction Co. (Ltd.) 
to bs quoted. 

UNDERGROUND RAILWAY AMALGAMATION.—The Daily Mail gives 
currency to a report that the amalgamation of the Metropolitan and the 
Metropolitan District Railway Companies is imminent. 


ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


1 | Week | : . AGGREGATE. 
Е : 
| — Amount] рес (o) 
— — р er | ee — —— 
£ & £ £ 
Aberdeen Oorporation...| Jan. 5 | 1,109 + 160| 31 | 31,696 |+ 7,665 
Ayr Corporation ...... „ 10 160 ＋ 24] 34 10,569 ee 
Barnsley .................. | Ac й 187, .. 8| 1,100 — 
"Birmingham Tramways. , 10 4,9247 9284 1 | 4,924 |+ 284 
Blackburn Corporation. , 9 676/+ 73| 42 33,786 |+ 4,345 
Blackpool Corporation.. „ 8 319 f 80 41 58,509 |+ 653 
Blackpool and Fleetwood... | .. V 
Bolton Corporation „ 11 1,550 f 175 41 | 67,112 |+ 5,475 
BournemouthCorporat'n , 7 648| .. 1 613 
Bradford Corporation... „ 4 3,249 4 2,108 40 133, 906 189.787 
Brighton Corporation e „ 11 7434 229 7| 5177 + 2503 
Brisbane Tramways...... Nov.26 | 2194|+ 68| 22 | 51,285 |+ 7,468 
*Bristol Trams & Carriage, Jan. 9 4,347 . 324 7 26,205 + 2813 
*Buenos A & Belgrano Dec, 14 3,235 + 390 24 | 70,778 + 3,216 
Burnley Corporation .. Jan. 10 615'+ 464| 15 | 9,662 pos 
Calcutta Tramways Co...) „ 12 Е30239/+Е6,458 2 | 861,56: + RI, vo 
Cardiff Corporation .. „ 10 1,596, „ 41 | 89662  .. 
Carlisle Tramways Co. . „ 10 152+ 269 1 251 4 18 
Central London Railway) , 10 6,967'+ 303| 2 13,650 + 878 
Chatham & Dist. Lt. Rys „ 8 598, .. 1129 14,065 
City & South London Ву] „ 11 3,411 i+ 577 2 6,848 + 638 
Cork Elec. Trams. Co.. „ 8 456, —- 50 1 455 — 8 
Devonport & Dist. Trams „ 2 578 — 17 52 22,424 + 1,185 
Doncaster Corporation. Е - "n T MT 
Dover Corporation ...... „ 10 1382 T 3 41 9296 — 237 
Dublin & Lucan Railway „ 11 70 — 18 2 130 — 32 
DublinSouthernDist..| , 9| 68- 59 81! 8211. og 
Dublin United *. . » 9 3,667 7 50, 51 4, 715 / 
Dudley—Stourbridge ..| „ 2 800+ 163 524; 39,697 |+ 5,057 
“Dundee Corporation ...| ,, 7 | 1,060 + 197 1 1,060 + 197 
East Ham Council .....| , 10 485+ 149 1 483 + 149 
Gateshead & Dist. Trams „ 2 972 ＋ 261 524 40,778 |+ 8,577 
Glasgow Corporation ...| „ 10 12,025 4 1,336 31 393,620 + 765 
Gravesend—Northfeet | „ 2 194 .. | 22 | 4455| .. 
Greenock & Port Glasgow) „ 2 552.4 61 26.060 7 13,592 
Hartlepool Tramways..| , 2 249+ 23 524 15,181 f 1,574 
Hull Corporation ......... „ 10 1,761 85 41 75,010 + 3,250 
Isle of Thanet Co. „ 10! 255|— 11 2 515 - 51 
Kidderminster & Dist... „ 2) 110|+ 17 524 6414 + 86 
Leeds Corporation ...... „ 10 | 4,584 + 550, 42 212,844 + 55,596 
Liverpool Corporation...) „ 5 9,707 ＋ 199) 1 9707 + 193 
Liverpool Overhead Еу.) „ 11 | 1502.4 49 +21 2,998 * 143 
Manchester Corporation. „ 10 3, 180 4 5,80 82 297,371 — 
Merthyr... ..... , 2 183/+ 1 524 10,405 — 1,796 
Middleton. .. . „ 8 | 273| „ 403 IL545 ue 
Newcastle - on- Tyne Corp ,, 10 | 2,940 .. 2 6179. ... 
Oldham, Ashton & Hyde.“ „ 2 | 529+ 58 524 27,939 + 1,762 
Perth(W.A.)ElecTrams| ,, 9 1, 200 105 81 1,608 + 166 
Poole & Гівё................] „ 2 262 . 90 524 15478 + 212 
*Portsmouth Corporation|  ... iis is | iei К si 
Potteries ...................| „ 2 | 1,595/+ 145 523 79,837 + 5,640 
Rothesay .................. s 2 751+ 24 194] 2061 |+ 667 
Salford Corporation ...| „ 12 | 2,878 |+ 997 41 [112432 к 
“Sheffield Corporation. „ 11 | 3,810 259 2 8,119 + 595 
Southampton Corp. , 8 875 T 78 1 875 
Southend Corporation. . Dec. 31 615 59 | 11,400 ; 
Southport Tramways ..| Jan. 2 258 4 126 523 13,599 |+ 4,991 
S. Staffordshire Trams...| „ 797 + 12 52h) 39,348 |- 1,661 
Sunderland Corporation. an | 95 s e" 
Swansea Oa am a eee 35 2 494 | + 56 524 25,000 + 1,651 
Taunton Trams. » 2 60 Жер 524 5,555 x 585 
Tynemouth & Dist, | „ 2| 229 + 14 52h) 15143 |+ 2,217 
Weston-super-Mare ......| Dec. 31 87 — 343] 5,626 ies 
Wigan Corporation.. jus ses dei E - 
Wolverhampton District) Jan. 2 392 + 280 524 12,234 |+ 8,037 
' | 
€) These comparisons are with rrespon r. 
* Part foede t Minus 8 Pe, E. J Plus репо prese days. 
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ELECTRICAL COMPANIES' SUARE LIST. 


PREVIOUS Rats — BUSINESS DONE 
NAME, Wrxrx's PRICE, Wednesday, DIVIDEND рти. DURING WEEK 
JAN. 7. Jan. 14. ENDING JAN. 14, 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
Bl'ckh'ih & Gr’nw’ch D’at’ot Blec-LA-Ord.(faDy pd.) 8 à 8 8 — ёа «i - 
Do. 4$ 1st Deb. Stock Prv. Certs, 8 con.)..| 110 113 110 118 Se ee >» 2s 
Bourpemouth and Poole Elec. Suppl eS | 2068 19) 121  18j 5 858 us ii PA 
Do, 4% рет Oent. Cumulative н — 10 11 10 11 4 110 Sie A ii 
De. 6% Cum. Second Pref... .. бе 104  1!j 163 1 as а "3 
^4 per Cant. Debenture Stock (red.“ 108 106 13 1.6 4 411 - — - 
Bromley (Kent) Elec. Light and Power Ist рори, « .| 102 105 102 105 өөө ate - ow 
Do. 7 por Cent. Preference ........ 9 10 — 10$ 10 10 8 6 8 | March and September et vee 
Oaleutta Elec. Supply Ord. (1 to 30, 000) ei 1% 7 5 418 dis 7% 74 
Do. (30,001 to 40,000)... .... ...... 61 [| 1 8 ке x чи ма 
Central Electric Supply Со, 4% Guar, Deb. Stock. 105 108 106 109 8 13 8 - z — 
Charing Cross & Strand Elec, Sup. (1 to 50,000) „ 2% 91 % 10 5 0 0 | February and August 01 9] 
| Do (50, 001 to 70 ,000) "ТТТ Л eee Fe 9 94 9 2 soo LEN 9 А see 
Do. I per Cent. Preference ........--- ... See 4 4 л 5 818 8 ioe А 63} T 
| Do. City Undertaking 44% Cum: Pret... 4 4 6 911 ^ 4 2 
Do. 4% Deb. Stock Red.. e| Me. d^ a a - 16 } : кез 104$ 10% 
A d we v I Ord. ов. 1- 14 000420,501-50, 080) 12 Магоһ ӨТҮҮ poe өөө 
pe Cenk: Mace Stock (red.) 108 111 08 111 4 1 0 | June and December. 1 01 103 
lp Сш оп m Hleotrio Lighting Ord. ... e| 198 11 10 11 411 0 | February and August 1033 104 
6 per Oent. Cumulative Pref. ТТТ 18 14 18 14 4 5 9 January and Jul 10g eee 
* Do. 6 per Cent. Debenture Stock (red.) ..| 12! 127 122 127 818 9 | June and Decem eve - 
Do, 44% 2nd Deb. Stock Certs. (all pd.) 102 105 102 105 4 5 6 = des - 
Oounty of London and Brush Prov. мей 8} * 8} 9% 443 EM - — 
Do. 6 per Cent. Oumulative Preference ..... | 12 13 12 18 412 4 | Maroh and September 12 - 
Do, Deb. Stock (all pd.) (d.) 107 110 107 1:0 4 110 eco 1(8] tes 
Folkestone tricity Supply Co. O —À 6 8 500 exe - eee 
Do, 44 lst Debentare tock (red ). oP re peeves se eee 102 106 102 106 m 500 ... — 
Hove Electric hting Ordinary.... ТТТ 7$ d 74 8i 414 2 -- sas юа 
Kensington and htabri жим — 10 11 10 11 41011 Ix * * 
Do. брот Cent. Ist Pref. en ei 61 бі 63 4 811 | January and July 25 - 
Do, 4% Deb, Stock (red.).. — Deb. Stk. (red. 3 101 104 101 104 8 16 11 а к dé 
Жааш. d Bieri Sappi .& — Hill Oo.(J 8858545 104 107 100 107 814 9 m * "s 
ND! Soratie ah 1$ 2 ц 24 dt Ас д á 
“Do. — enen Б 5 Б Eg Б 9 1 бе 
ү — Cent нр = Debentures . sosse (6 99 26 93 4 010 | Mar. June. 80 hi 974 - 
E Elec. Bu ‚ (1 to 85,000) ... 1658 17% lei 17% 4 0 0 | April and October. 174 164 
per Oent. A Btock First M — 107 112 107 112 4 0 8 | Juneand December .. — e 
es: Мор, Deb. Stock ( * өө {8 101 98 101 810 8 ы 100} tes 
Notting Hi Ordinary I^^ poeot өө sto peame 14 15 14 15 4 0 0 March "99 999 999 999 9499 өөө өө, ее vee 
Do. 4 e pre Ist Mort. Debe. .................. * а и ma : ч 1 ё xd - 
Oxford Electric Ordin „ LLLI 4 m LIII 
Do. ~ б Debenture К. es $9 ИЯ W 12 |3094] " . 3 9 
Rand Electric .. eee COREE CHEE Pe9bbh*eve* th іё H H ... eee we 
River Plate Elect. Lt. & Traction 6 lat Mor “Deb... eee 76 8) 17 82 ... January and July OTELI coe oes 
*Royal Electric Oo. of Montreal 447 Ist Mrt. Dbe. 101 108 161 108 4 7 5 | April and October...... Sin - 
Bt. James’s and Pall Mall — 5 "niei 143 18 144 158 413 7 | February and August ese — 
Do. 7 рег Oent. Preferen 9999492209809. "eO 8T CRETE fee Sy 94 84 94 8 13 8 IT] " ... see 
Do. 3 per Cent. Debentures Stock red.) .... 97 100 97 100 810 0 T aos o.. 
thfield Markets Electric Supply — 2 24 2 N d 5 КЕ - 
Do. 4% Debentures SOCOFE TES RES ESE SOC OTTEEOOOOSS 60666 80 90 80 90 8 8 11 m eee z 
South London Electric Sup орунну LLLI тез 8 Be 8 34 eee eee 310 3A 
Urban Electric Supply Or HET 4 t 41 5} жы i bye b 
Do. 5% hee r a 25570 dii ЕСТЕ 11 is i T * 8 з 1 "n 
Westminster Electric 8Rupplv Or nary 00002 oo- 00009 41 March and September 1! 
Do. ö per Cent. Cum. Pref. .. . eee ei 6} a a 814 1 en 65. - 
паа Deb. (red,) 96 1C0 96 100 4 9 
* African Direct Telegraph 6 m 0 January and July ...... eee — 
Amazon Te eee FEES eee eee 23 8} 2} 84 ы June ала Decem ... К oes 
Do,  6&perOent,Debentures8 «| 70 B0 70 80 iin 8 va i» 
lo.American „eee eee 600004 ТҮҮЛҮ ҮҮ 48 51 48 51 5 17 8 Feb,, May, Aug., Nov. 484 эө 
Preferred. perot ttoo 99999 eee OO OO FOF 90 92 £0 92 0 11 2 s " t1¥ 901 
Deferred 999; 94949 99994 eoat FOOT ова FO osts m E 8 8i 13 6 " td eve 
Commercial Oable Oat vital Btock . нне тв adttos 170 180 170 180 6 2 2] Jan., Apr., July, Oct. ... 90 
Жл ЖЫ = ieee аак эы ыы " 1. f * - 8 1 * "A 4 t3 
u ne Ur 9994999599: „ 89099 O84 Dow bos ЖҮ: e ruary an ugust eee ee 
Do. Preference 10 per Oent. . eee оо оо 001+ 13 14 18 14 7 210 ' " re ө 
Direct Spanish Ordinary... DERE ESAS NR 3 A 3 514 4 | April and October... i — 
Do. 10 per Oent. alative Preference ...... 7 8 7 8 6 5 10 өзә oe 
Do. 4% per Cont, Debentures . . . . | 88% 102% £8% 102% 48 3 January and July — — 
Direct United States Cables eer 91 10; 10 10$ 6 310 | Jan., Apr., July, Oct. 103 10 
Direct West India Oable 44% Rg. Db. within Noe. || 28 101 98 101 4 9 1 | June and mber .. M D 
Bastern » ) (rod.)...... 16 120 115 120 512 3 | Jan, Ape., July, Oct. | 1/8} 115 
Do. N per Cent. 8 Stack — • 8) 92 89 92 818 1 88 T 
* Do.  $perOent. Mort. Deb. Stock (red.) 105 108 105 18 814 4 | May and November .. 1074 106 
Eastern Extension .... es — 10% 114 10} 11} 6 1 9 | Jan., Apr., July, Oct. 111, 108 
Do. 4 per Cent; Debenture Stock „ 110 107 110 818 0 | February and August - 9 
*Eestern and B. African 4% Mort. Deb., 1909 ........| #9 102 99 102 818 7 | Feb and August ne 
Do. per Oant. Mauritius Sub. Bobs. (red.). 99% 102% 99% 102% 818 Б | May and November. 10 — 
Great N of n of Cope ies 25 26 24 26 515 1 | January and July 25 21 
Halifax&Bermuda Oable 44% ort. Deb. (wthnNos 98 101 93 101 4 9 1 | June and December... i» e 
Indo-European............ to 1,200) (rec. E8 42 £8 42 513 1 | May and November .. Men zm 
London Platino-Brazilian 6 per 5 Debs., 1904. | 101 105 101 105 514 8 | March and September ves — 
Pacific & European Tel. 4% Guar. De bs. (т) „„ Wt. 200 67 M0 4 0 0 | June and December...| Ee on 
*West African Telegraph Shares ............... «нн: B 4 8 4 за - | ie © 
Wost Coast of America.. БАДА i i eae eee eee ose 
* Do. 4 per Оепі, Debentures .., 16 99 (6 (9 4 0 9 | January and July ...... ied e 
West India and Panama PERCE EEE EOE S OSES 2009044 FOES FOREGO ** И fa $, 1 i . May and Novem eee N ыы 
Do. 6 per Oent. lst Pref. ee tee cg 60899 fee ғ 43 bł 41 ti 11 8 6 n n ore pee 
Do, 6 per Cont. nd Profarcnce ..... sess se. c 3 4 8 4 2 5 2 - 
* Do. брег Oent. Debentur es {8 101 Ё8 101 419 0 | Janus and July boris A — 
3 тинге ан Br sili'n Submarine) . . . 1l 114 11 11$ 6 1 8 Janus og OM Dec. 115 11 
t. Debs, (2nd Series, 1898) eu «ee 100 108 100 108 4 17 1 June and ember... eee ove 
ро, * рет Cont. Deb. Stock ed.) e ooo = TERTE 97 LU 0 Ё7 100 4 0 0 eee ... eee 
TELEPHONES. , 4 
Ohili Telephone (fully paid). Oo 99999. 06. CORE SOO ctt gi 4 4) Б 10 1 August nenne ts Ы eee eee 
Consolidated Telephone Con. and Mang 10 2/0 10 2/0 15 0 0 | April and October...... өөө — 
Monte * Telephone Ordinary e 4 t 5 0 0 | November ............... ese — 
Do. 5 per Cent. Preference осоо ораев COOH osses 1 1 5 0 0 n eer еее 
National Co. Preferred Stock . e e s | 96 97 96 93 6 3 9 - 971 (6] 
Do. Deferred Stock . „ уеге 72 74 12 74 6 5 0 wt à 7% 
Do. 6 per Cent. Oumulative Ist Preference. | 12} 134 13 14 4 5 9 | February and August — - 
Do,  6perOent. Cumulative 2nd . | 12 13 li 12% 412 4 " n 123 ee 
Do. брег Oent. Non-Oumulative 8rd Pref. . tà 6g t bg 418 0 н - 2 - 
* Do. PIS Stock ${ per Oent. (red.) . 93 96 93 96 8 12 11 | Zune and December ... ; - 
Do. á per Cent. Debenture Stock (red.) 98 108 93 108 5.17: 8 - 1014 101$ 
Orlental 9949994999999 COOH 009*2*99*99* CES 9990404 "99994 099094 09099€ oo + LIII i 1 i 1 6 0 0 April and October * wee ee 
United Biver Plate °з 929409009902 9994918009001 6094 BOO” РЕТТҮҮ b 51 5 55 6 13 0 See 08 OF Fee ooe 62 
Do, 6% Oumulative Pref. .....----- ...... 44 5 LU b 6 0 0 | June and December... 43 
* Do, брег Oent. Debenture Steck (red.) 100 108 10 из „1; 1 | June and December... Рр 
FINANCIAL, INVESTMENT, &e. 
Electric and RÀ Investment 6% Cum. Pref. Б} Б} ef 5} B 44 
De ре” Oent, Preferences „ы... 12 p 13 "t f 8 11 эл «5 2 
ene —— 2 . — —U—¹1—— Z—Uꝑ[ 7 | 7 1 a 8 1 Мал Сый nhas 
1 9. hw amino £s 11 ID nb PETI 112 11 ^ а 1 req 
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ELEOTRIOAL COMPANIES’ SHARE LIST. 


AMOUNT | LAST Previous Price RATE PER BUSINESS DONE 
be 3 оғ | Divi- NAMB; 2 PRICE, Wednesday, Cunt. DIVIDEND DUX. DURING WEEK 
° DEND. JAN. 7, Jan, YINLDED, ENDING JAN, 14, 
* А ELECTRIC RAILWAYS, TRAMWAYS, &o. "m T ü £s. d. my Highest | Lowest 
o-Argentine Shares (1 to 260 06000000 600999 e's 8 pril an tober ..... 1 4 
4350000 | Book | 6% | ^ Do." Permanent бу Deb. oe 105 шо | 195 13 | 412 4 ы di. 

20,000 10 6/0 DM A dein о агу sacas FOE POR OEE DOORS Hee ee 9 11 9 11 2 14 6 Lond ча ese 

10,000 10 5/0 Do. Cumulative Preference . t . ns, E 10 à 10 500 ox m eto 

15,000 10 4/0 | Blackpool and Fleetwood Tramways.......«e «e «eee» 12} 134 194 133 4 16 4 — өө - 

15,000 E — Brisbane Electric Trams, Investment Ord, ........... i 91 81 — e - ove 

75,000 5 2/0 Do, BE ОША, P быйан аа мазе з: 5 5 500 — Hr E 

60 = кой Do. 44x Deb, Prov. Certa. . элеее ЕАС ОООО | n z^ * у - 1 F and A 103 LL 

35,000 10 Do. debes Aen, сае mma AG a: 10 103 10 10 8 15 11 m ө - 
£ 00,000| mtook 4 Do. á per Cent. Debentures yum 106 10) 106 :09 818 4 | February and August : — 
£40,000} Stock — British Oolumbia Elec. Rv. Def. Ord. Stk. ss... 72 17 72 77 - ote 75 - 
£10,000| Stock 596 De. Pref, Ord. БЕ6Е 2..2, 006 ama nette 92 9/ 92 97 5 31 i^ " ка 
4 150,000 10 ^d 44% Ist Mort. Debs. . ots | 10% 102% 1627 1047 476 ane 

132,066 10 6, British Electric Traction Ordinary. , 124 13 12 13 618 6 - 1211 1211 
11e, 3/ 10 6/0 Do. 8% On. 111 121 11 12} 418 0 | February and August 12} 124 

£30u,000 | Stock 5% Do. 5 per Cent. Perpetual Debentures . 124 127 194 127 819 0 EE 1254 14} 

100,000 b eee Buenos чы & Belgrano Ordinary "999992900988 *99299 2 5 3 21 eco 6.6 .. oe 

40,000 5 8/0 Do, „A“ Oum. Pref. . ТТ ы ДЫ 5 6 5 tà 5 9 1 „„ .. LIII 

37,500 E 3 Do. W. rr 5 5 bg b d 1 * ti ove 
£320,000 Stock 5 Do. 5 Oent. Debentures SOCCER рвање es +++ 104 107 104 107 4 18 10 22 esc ... 
#120,000 | Stock 5 Do. 62 20d Deb. Bt'k Prov. Certa. (all pu. 98 9) £6 99 5 1 0 e p 

70,00) 5 6/0 | Calcutta Tramways (1 to 70,000) ......... eee durer ad 7i d 7i 428 ке it 612 

82, 208 5 — B (fully paid) (70,001 to 102,268) . . 6% 7 6 7 a = 

000 100 1196 К lst Deb, Stock (Red) . . „| 105 108 105 108 43 4 ose 107 105 
480,000 1 1/3 Cape m c Tramways Shares . . e 21 24 2 2$ - — — 
£1,860,014 | Stock * Central London Ordinary Stock eee eee | 107 11) 107 110 813 0 | June and December.. 1023 103 

94,098 Btock B Do. 4 Preferred gel [ТҮТТҮ Л Ыы 105 1.8 106 108 8 14 1 oon 1064 Ы 1054 
6494 ,993 Stock 4 Do. erred Stock . SCORES SE ра. OFF Oe OOF POT ORE 2. 103 lll 109 11 2 8 11 8 e eee oe 
& 100 d Do. 4% Deb. 121212222210 Co. 6 „„ 116 119 116 119 8 7 2 EL see 222 

60,000 6 сте Birmingham Trams. Co. 5%! Cam. Prei. 41 5i 41 [21 415 8 |: э — - 
£800,000 100 4 4% Ist Mort. Debs. ранее, | ГИЙ. 101 102 105 816 8 A. — 

£1,330,000 | Stock 8 Ону and South London Railway Ооп. Ordinarv.... 753 763 76} 771 8 7 % | February and August 74 75k 
41 50,000 5 5 per Oant, Perpetual Preferer ce (1891).. 180 13; 130 138 815 2 ^ * one e: 
82310,0200 Btock % Do, (1 ) 6666 %% FOE „%% % a ALII 123 18! 12) 131 8 16 E) eee eee ITI 
£150,000| 8 596 Dé. T ͤ AAA A A ЛИТ 128 127 3 10 1 E — ы 
£446,463 | stock 4% Do. 4 per Cent. Perpotual Debenture .....,,| 115 118 115 118 8 710 | May and November 1174 ө 
£120,000| Stock 82/10 | Colombo Elec, Trams & Ltg. 5% 1st Mt. Deb. (red) „| 100 02 101 103 417 5 * 102 - 

60,000 10 Hr Dublin United Tramways (1896) Ltd., Ordinary. . 12 18 12 13 6. 41 өө on oe 

59,987 10 0 Do. 6 per Cent. Preference........... анасон RB - HH 15 16 815 0 s eos — 
4800,000 100 MX Do, 33 per Cent. Mort. Doba, (red. — D 98 95 93 811 Б шь ove — 

80, 5 ‚0 | Electric Lgt. 21 Traction of Australia 6% Cum. . 8i 44 34 4} 6 13 4 eie - - 
275,000] Stock 596 Do. брег Cent. Debenture Stock (red.) .... 97 100 97 100 5 0 0 Без — - 

78,000 10 8/0 | Great Northern and City Railwy Pref, Ord, (4%) ... 7 8h 74 84 810 7 i» st e 

20,000 10 8 B 2 Tramways Ordinary . aa OR See COS Cee POT eee Fee eee Fee 24 244 24 £5 2 16 0 March and September eee LAE 

10,000 10 6 par Ont: Preference. „%%% *989,00 92995249 52606 184 18} 13} 184 4 7 84 ГІ] ' ... oo 
#800,000 | Stock x 22 per Oant. Debent ure 109 lil 179 11 4 1 0 | January and July —' vee - 

80,000 5 2/6 ' ale $1 Thanet Elec. Trams and Light’ g `5% Pref... 4 44 4 44 6107 1 © vee - 
£150 000 | Stock i Do. А 58 Mary Ae itia dh Stock „о-оо 9% £6 92 95 4123 ae - - 

87,800 10 Liverpoo er way inary r coe oes 5 5 5 | 114 1 | February and August өөө — 

10,000 10 T Do. per ent Preforenoes . 9 1 9 10$ ant J - - — 
125,000 Stock E Do. «D f cae Debentare . "өе зеен i04* 94 ха 99 101 97 29 4 0 4 January and July eee te oe >> 

451,501 10 5/0 | London United Trams 5% Cam. Pref, .....- 11 1'3 1j] 114 448 2% 1 $ 1% 

80,999 10 4/2 Do. ПРИ РЗ udin А n aquis снг етө 11 11$ 14 111 418 sat Y Pe 
£655,341 | Stock УА ро. 4% Ist Mortgage Debenture Stock .........| 108 106 103 106 814 1 ond 164$ 105 
£169,659 | Stock :8 4 Do. Prov. Certs... . ...... нәҹә: ssccesisee! AGG 16 103 106 ase T" ө. ove 

$9,500,006 | $1,000 b Milwaukee Elec, Rail, & Co. 59530yrCn.Mrt. Bonds. 119 ғ 117 112 117 4 5 7 өө oe - 
860, 1 накат Str’t B'Iw'y8St'ri'g67 Mort. Debs.(1908) ...| 104 106 104 106 $14 8 - con — 
41460, 000 100 y 4 Sterling 44 Debentures (1922) *0998 % +6606. 108 119 108 119 4 2 2 s.. LII] LII] 

24,000 Г 0 | New mar Traction Ordner ....2..2..сосогосоовезовова 2 8 2 3 618 4 e - 

60,000 5 6/0 2 6 per Oent. Oumulative Preference ...... 24 8] 21 34 811 6 | Meg оссо. ove ese 
£181,800 100 5% 5 per Cent. Mort. Debs. (Reg.)... 9t 96 91 £6 542 sa — 24 
£150,000| Stock 57 Perth W. A.) Elec. Trams, Ltd, 186 Mrb, Deb, Stk . 93 103 1C0 105 417 1 00 10 © 

13,884 10 8/0 Potte es Electric Traction Ordinary *99*995020997 988 40-9 54 dg 84 94 4 4 8 — эзе bee 

80,000 10 6/0 Do, брег Oant, Oumulative Preference ......| 10 11 10 11 41011 | February and August — — 
410,000 Stock éx Do. “ Cent, Debsnture Stock 106 119 106 109 | ПЕ], os e өө 

150, 1 - Bouth Lancas Electric Traction & Power Ord... - - - — — — 

61,182 1 ese Do, Preference (18/0 раї)  ......... = - ese ees April and Qotober.... ose eos 

,000 1 — Do. E Preference (fully p ald ~ea 259 999 904 Bee see ... wee " ' see — 

500,00 Stock - Do. 44% Debenture Stoch (90% paid) coe cee өөй see Ра e sis January and Ју... M » 

£540,800| Stock 8% Waterloo and City Ordinary — —— . 9 97 94 67 8 1 0 | June and Decem T - 
ELECTRI? MANUFACTURING, &c. 

70,000 1 ва. Alliance Electrical Co. 0 7 Cum. Frei. #08068 C6000 ees «5. } 1 B 1 6 18 4 eee eee — 
125,000 1 ... Aron Electrici Meter Ordinary .. 99 959 549 499 000 994 0959000904 x t i ove DD oe * 
125,000 1 T LI Do. ulative Preference 999269 CRE Oe Fees уч їз [| ee March and cg ese >” 
100,000 5 4 British Insulated Wire Ordinary . . 7% 8 7a 8 512 6 | July and February . - өзө 
100,000 Б 8/0 Do. s per Oent. Preference ....55.... . ses see 54 6 5$ 6 5 0 0 | January and July ses - 

£250,000 Stock "А Do, 44? 1st Mort. Deb. Red. 586 886855 88809 88888 101 108 101 108 4 8 6 oes ө 
£250,000 | Stock 84/5 Do,  (1902Issue) ... ...... ax. йын 10b. . 1108 14 1)8 4 8 6 е ae "i 
200 „00 b 3/0 British Westinghouse ez Preference. 3 53 6 FH 6} 418 0 ess 6, 51 
£500,000; Stock 47 Do.  4percent. Mortgage Deb, Stock м...) 10: 104 102 10 8 1j 11 au 103 1024 
106,781 3 eee Brush Blectrical Engineerin III ТҮЛҮГҮ LELETET T e ł 1i i li s.: March . езе see ee 
150,006 1 sis Do. 6 per Cent. Pref, Non-Oum. .............. 1 m 1 là WE March and Beptembe: | - idi 
£125,000 | Stock ро. iper Оеп. Perpetual lst Deb. Stock.... 100 103 100 103 4 Т т | March and Se tember | i - - 
£125,000 | Stook Do. ual 2nd Debenture Sto . » 91 96 91 98 | 413 8 | January and July .... - 120 

85,000 b б Callender's Oabl le Construction Ord . . . 14 15 14 15 | 618 ( " " — e 

40,000 5 Do. врег Oent, Cumulative Preferenoe.. ... .. 53 6 53 6 4 8 4 Ms " | 51 He 
£90,000 Stock А Do. xal per Cent. lst Mortgage Deb.(rad.)... 108 112 108 112 4 0 8 | November and May .. 1084 эб 
450,000 1 07} | Oastner Alkali Oo. Sg ры) —— 1 1 1 1 700 - 85 ne 

£250,000 | Stock 447% Do. First Mort. лен vri d AA V 95 110 95 102 | 410 7 - - eos 

60, 000 1 71d. S m Telograph apapa [III ТҮ ТТК 1 1 1 8 2 0 March sea seo sooroo TEE Hee ** pes e 

85 $8 1/9 Orompton апа (Nos. 1 to 54,000) . IIIA E 2 8 2 3 6 0 0 January ani July s... 2} 2H 
4100, 000 100 5 * Do. 6 per Oent. First Mo Deb.(red.) ...| 10096 S 101% 106% 415 8 " " — vee 

199,281 5 - Edison & Swan United (“ A” Shares) (83 paid) m February and August | os - 
717,189 5 eee Do. i paid) "ТТТ LIII ТТЛ 1 2$ 1 24 .. "n n | eos oo 

£344 023 | Stock 4% Do. per Oent. Morigage Deb. Stock(red. E 78 77 73 77 5 4 0 | Juns and December. (ve eve 
£100,000 | Stock 5% Do, 5 per Cent. Second Debenture s TT 77 82 77 82 6 111 oe - - 

50,000 5 4/0 ati aie Electricity Oorporation Ord. ..........| 6b 7 6h 7 5 0 0 Halt xearl 61% 61 
' 80,000 b 5.0 Cumulat ve Preference . поспе 588 еве кет жез 6 64 6 6i 4 12 4 eve ёт 6 

£140,000| Stock 12 Do. per Cent. First Mort. Deb. (red.) .. 107 110 107 110 & 3X. | e | ése ме 
112,100 2 Biectric Construction Oo.. eios 60 880 660 13 1% 14 2 воо кашу and July ..... ie) one 

81,390 3 279 Do. : per Oent. Oumulative Preference — 2; 21 24 21 5 110 | J — et ese 
£152,500 | Stock 4% Do. 4 per Oant. lst Mortgage Deb. (red.) ... 99 102 99 102 819 1 | J anuary and July ..... ese eve 

162,218 1 — Electrolytic Alkali Ordinary .......... келели $ 1 - - vee - 

50 000 1 196 Do. 7 per Cent. Cumulative Preference 1 ї 1$ ) 512 0 - өөө - 

25,000 10 d / o General те (1900) Ltd, 5% Cum. "elt — M 10 1 10 104 416 8 - - 
£200,000 | Btock 496 Do. lst hor Debentures , c e 100 103 100 103 817 8 өөө RP ida 

85,000 b 6/0 Henley’s т egraphWorks Ordinary . . e 164 17% " 17 6 0 0 | February and August 161 16) 

85,00€ b 2/3 ро. per t. Preference ........ 53 53 E Б 818 3 " " s. eee 
£48,050 | Stock N Do. per Cent. an Гр Deb. -Biook(red.] . ..| 109 118 109 113 819 8 " " . - 

50,006 10 15/0 | India Rubber, Gutta Percha, &c,, W Ver ee 13) 204 19] 94 417 7 " " | 10i e 
300,000, 100 4% Do. 4 per Cent. lst Mortgage Deb. геї) wove! 101 104 101 104 | 817 2 | Marchand September 2 

82,506 | 10 P Mather and Platt 6 per Cent. Cum Pref. |... ee e 113 12 11% 12 ns March and Resa pes 0 аб 

7,600 | 10 10% Parker (Thomas) Limited Urdinary ТҮТТҮ ҮТ] 144 154 14} 154 | 6 9 0 July —. „оз " 

87,350 13 12/0 | Telegraph Construction and Маш ио, . 87 40 87 40 5 19 11 March and jus - эз) a7 
£150,000 100 4% Do. 4 per Oant. Debenture Bonds, 1809 .. ..... 101 104 101 104 | 8160 3 yi aud J “| 11 A8 | 

66,666 & | 10% | Willans and Robinson 1 8] вр M | $1 б 1 3890001 

26,666 5 6% Do. ( por Oent.Oumuia VO Pre. 7 1 t26 | C3 
£186, ,000 | Bbock 496 Do. 2 Cent. 1st Mort. Deb, ——— 109 105 102 105 $16 0 May and ^ Mot ‘omhor we = p 
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Span vires & sido | Lead-covered B. I. W. .. . .. Various entre o arious 

poles & brackets ; track 

ds, of 25 sq. 

pore арап wires, e BLW. ...... in 0yds of Underground | Doulton ......... 
and rosettes 16 sq. in. drawn in 
Centro paloa, ЭШ Vulcanised | Callender . . |0:3 to 0-6 sq. in. Conduits along| Sykes 
wires bitumen sidewalks 


— 


We: 


EN к, Lead and W. Т. Glover |0°75, 0:5, 0:25,| Under foot- | Doulton conduit 
and span wires | jute-covered & Co. [0°2, 0-1 sq. in.] paths 
side brackets, | Lead - cove B. I. W. and | 0°15, 020, 025, Under foot-| Doulton casing...| 500 
an mip, aod prese md | T Tonder | and 060 r n. | paths 
Side brackets Lead-covered B. I MW.. O'l to 0:5 Centre of track Hart & Lucas ... | 500 
and span wires paperinsulat'd 8q. in. where possible 
- P Bitumenised fibre; Callender ...... 0-6, 0*5, 0°46, 0°85, Under footpaths Solid te dcast-| 5 
Span wires Lead-covered .. | W T. Healey... | em., | & in oa E о T iUe ual 00 
Centre and side 500 
polea 
Span wiro & | Lead-covered | Glover ...... 0:15 and 0:2| Under foot- | с.т. pipe ......... 500 
side poles 8q. in. wax: 
kel Poles and ап Lead covered | Glover 0:25 ва. in. Footpaths where) None ( 500 
wire from poles or laid solid wise outaide tr cx 
Span wire, Paper and | Henley ...... 0°75 sq. in. C. I. pipes 550 
side poles lead 
Supported on in- ie m. 120 
эү rank | 
"*boles and span | Lead-covered | Glover 10 to 0°25 | Chiefly under Doulton ducts ... | 500 
NU б „| paper 8g. in. footpaths Ре | Й 
nre 2 506, Lead.covered, | B. I. W. and 0:15, 0:3, 0:5 | Centre of track ast-iron pipes an 500 
rosettes and Addie: Мыр and paper, Callender & 0°6 sq. in. | ment re. Mansfield due: 
Side, centre poles | Diatrine lead- | Gl d |05, 0225, 0'1, | Side of street | Earthenware pipes, 500 
and span wires bit. men and Callender aq. in. cha: dud and wold 
Side poles... Solid in Callender ... |,0°1649 sq. in. | Footpaths... | Doulton & Sykes 500 
| earthenware 
Supported ou ш Copper strip m Ж лы ы ls 500 
face of track | insulators 
Side poles with ' Solid system | Callender ... 04 sq. in. Side walk... Callender earth- | 500 
and bft. long | | ; enware conduits 
Brackets ... | Armoured... | Callender ... | 0:25 sq. in. | At side of road None 350 
under kerb 
Span wire & | Bare ......... T 0000 Underground. іа B. I. W. & Doulton | 500 
brackets Paper ...... B. I. W 05,075,02sq.in| incountry. | 4. way 
Side | Poles, tow | Armoured... | Glovers ...... Various Under foot- г 500 
and centre poles 
i path 
еро Bitumen ...|Callender... | 0:3 and Centre of clear. Sykes conduits... 500 
poles | 0:15 вд. in. two tracks | 
Ser ипе мар: Lead-covered | Callender ... 37/13, 37/16, | Side of road | Cast-iron pipe. 550 
poles 1 9/ 16 | (buried) i 
Span wire and Ss ssi sia 500 
side poles 
n Aerial cables | W. T. Glover 250 
polen und contre Lead-covered Paper insu- | 0-2 sq. in... Under foot- | Sykes 8 500 
poles lated Way 
зраз то cath | Lead-covered | B.I.W. ...... 1,07,0:6,0:5,0"4,, Under foot- | Earthenware 500 
poles solid system 0'5,0°2&0'lsq.in) path troughing 
Span wire and Ve d in weed | Callender ... | 0:15 and 0:2 | Under Doulton, where | 500 
side poleg | Bh, also in pipes sq. iu. footways | pipes are used 
Brackets and | Paper, lead- Clover aod Jobn-|0:80, 0-20 апа Under Doulton ......... 500 
span wire covered | son & Phillips | 0-10 sq. in. parapet 
Solid and Callender... | 02to 04 Under pave- | Sykes — . 500 
drawn- in 8q. in. ment 
Side brackets Armoured ...| B. I. W. 0˙2 Cast-iron pipe & 500 
and span wires Doulton conduit 
Ge 1 Ves oo | | | xong pus. ved ord 
| og [I 7. P on uic sea 8 | о -" xT Él ла id a 19 
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кеё engines. 24-tube Green economisers, fixed in flue. No water 
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THIS 
TABLE of ELECTRIC RAILWAYS and TRAM WAYS in the UNITED KINGDOM 
Can be obtained separately, as follows :— 
Ordinary Copies, hard paper, printed both sides . 38. Od. § 
On Two Sheets, hard paper m m" each 2s. Od. 
The whole, Mounted on Linen, on Rollers . 6s. Od. 
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NOTES. 
— — 

Тнк annual table of electrio tramways and railways which 
we publish as a supplement to this issue shows a phenomenal 
increase in the number of lines in operation in this country. At 
the beginning of last year 85 electric tramways and railways 
were running in the United Kingdom; to-day there are 118, an 
increase of nearly 33 per cent. This, moreover, is irrespective of 
the number of lines which have been added to existing systems, 
so that it is probable that the mileage of electrically-driven 
lines has been almost doubled. There are fewer lines ‘In 
Progress" and “ Projected’’ than last year, but this points 
rather to the extreme rapidity with which electric tramways 
are now pushed through, from the initial stage of seeking 
Parliamentary powers to the ultimate “inauguration ” of the 
. line, than to any decrease in the activity of the electric 
traction industry. 


—— 

Аз might be expected, most of the new lines are on the 
overhead trolley system; a single instance of the Siemens 
“bow” collector is nearly completed at Sheerness, how- 
ever, and we have now а modern conduit system at Bourne- 
mouth and а surface-centact system at Wolverhampton, 
both of which are running satisfactorily. A feature of the 
year’s work is the increased proportion of lines which are 
worked under Light Railway Orders, this method of procedure 
being advantageous to the promoters both in respect to the 
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shorter and less expensive method of obtaining powers and 
the more favourable purchase terms which they embody in 
comparison with tramway provisional orders. 

— 

For some time past it has been our practice to publish 
occasionally analyses of some of Ше tramway accounts, par- 
ticulars as to whose costs have been available in fairly detailed 
form. While some electric tramway and railway undertakers. 
have made these details generally public, and others have 
been good enough to furnish us with particulars either spon- 
taneously or at our request, it must not be forgotten that 
there is no obligatory Board of Trade form of accounts 
which electric tramway and railway undertakers are bound 
to provide annually as is done in the case of elec- 
tricity supply works. A return to the Board of Trade in 
а comparatively simple form for the purpose of an annual 
Parliamentary Paper is all that is demanded, and this only in 
the case of tramways. The proposed Model Form” of Tram- 
way and Light Railway Accounts drafted by the Secretary of the 
Tramways and Light Railways Association, presumably at 
the request of the Council of this Association, and submitted 
to the Board of Trade, would certainly—if generally adopted— - 
afford ample material of a usefal nature for the statistician, 
but we think that the present craze for standardised 
statistics of this nature can be too easily overdone. It would 
be a serious burden on the smaller tramway undertakings if 
they were obliged to furnish detailed reports in this form— 
which fills over two pages of small type in our present 
issue; and a number of the larger undertakings, as we have 
said, already furnish sufficiently detailed information volun- 
tarily. A simpler return than this “ Моде! Form” would 
meet the purpose amply in any case. It is difficult to see 
what object an association of electric traction undertakings can 
have in desiring to add to the duties of tramway engineers 
and managers to this extent, and we think that the matter 
should have been given more serious consideration before 
representations with regard to it were made to the Board of 
Trade. 


К A 


Havine effected wireless telegraphic communication between : 
British America and the mother country, Mr. Marcon: has 
now completed his large-power wireless telegraph station at 
Cape Cod, in the United States, and the following greeting 
has been sent to KN Epwarp VII. by President RoosEvELT :— 


To His Mus Krko EDWARD THE SEVENTH.—In taking advantage of 
the wonderful triumph of scientific research and ingenuity which has been 
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achieved in perfecting the system of wireless telegraphy, I extend, on 
behalf of the American people, my most cordial greetings and good wishes 
to you and the people of the British Empire.—THEODORE ROOSEVELT. - 
His Masesty’s reply was conveyed by cable. 


— сше 


Атмовт simultaneously with the publication of these messages, 
articles, apparently inspired by the Marconi Company although 
not attributed to them officially, appeared in various papers, 
announcing that, so far as the wireless telegraph system was 
concerned, everything was ready for the transmission of com- 
mercial messages. The blame for the delay, it was stated, 
rested entirely with the British Post Office; while arrange- 
ments had been concluded for the transmission of mes- 
sages to and from the Marconi stations in America and 
Canada by means of the land line systems of these two 
countries, and for the reception of messages for wire less 
transmission across the Atlantic by their public telegraph 
offices, no similar facilities had yet been afforded in England. 
It is stated that the Post Office will not even erect a tele- 
graph line to connect Poldhu with the British telegraph 

system. Such accusations as these should not be made too 
lightly. It might, indeed, be а grievance if facilities had been 
refused by the Post Office after the Marconi Company had 
given satisfactory assurances that everything was ready for an 
efficient commercial working of its system. These assurances, 
however, must evidently take the form of an actual demon- 
stration that the system is capable of transmitting messages 
with accuracy and of dealing with a fair amount of traffic, 
and this without detriment to the interests of other Govern- 
ment departments. Perhaps, also, the Government thinks 
it wise to defer its decision in the matter until the 
proposed International Congress on the subject of wireless 
 telegraphy has taken place. In any event, we cannot think 
that the Marconi Company is well advised in its attacks on the 
Post Office. The company will soon have no influential friends 
left; it has made attacks upon the Admiralty, the Trinity 
House authorities, the telegraph companies, and also upon 
the inventors of other wireless telegraph systems. Is it strong 
enough to take up а position of splendid isolation ? 


qm — 


Tuose who actually heard Mr. Swinsurne delivering his 
Presidential Address at the Institution of Electrical Engineers, 
will remember that his discourse was rather a popular intro- 
duction to the full address as it appeared in print in our 
columns than an abstract of it. They will remember that he 
described in amusing language his failure to obtain from any 
professor or engineer а definition of entropy,“ and imme- 
diately proceeded to discuss entropy without himself offering 
а precise definition of it. The subsequent controversy in our 
correspondence columns has, we fear, not helped those who 
were unable to follow the argument in Mr. Swinsurne’s 
Address, and the actual issue is clouded by the dispute as to 
nomenclature,—or perhaps it would be more correct to say 
that the disagreement is merely one as to nomenclature and 
definition, obscured by other and more personal issues. At 
our request, Sir Orive& Горсе has stepped into the breach, 
and has written an admirable article on “ Entropy,” which 
may be classified with his Paper on “ Electrons.” It puts 


the whole matter clearly before the engineer and student. 
To use an analogy, we might say that it gives sufficiently 
wide connection pieces with which to make good contact with 
the terminals of their existing knowledge of physics, even if 
these have possibly become dull by recent neglect. То 
teachers also Sir Oxrver’s article should be of value, and we 
commend to their notice particularly the section, “ Ambiguity 
concerning Quantity of Heat in a Body, and the way to avoid 
it,” with its clear way of expressing a well-known fact :— 

If Qı is received by a working substance at the steady temperature 


TI, and if it gives back Q, at the steady temperature T, the difference 
being converted into mechanical energy, the amount of work obtained is 


W = О, - Qs, and the increase of entropy is а - 2: 
1 13 | 
In the best possible case the value of the latter expression is zero. 


— — 


We have on various occasions complained of the practice 
of local authorities in inserting a Labour Clause" in their 
specifications and then subsequently awarding the contract 
to foreign firms, upon whom it is practically impossible to 
enforce its conditions. A case in point has arisen in connec- 
tion with a contract to the value of £83,803 for rails, which 
is to be awarded to а Belgian firm. In a discussion at the 
last meeting of the London County Council this policy was 
pratically undefended, Mr. Benn, the chairman of the 
Highways Committee, merely stating that the Committee had 
inserted a special clause in the contract which ‘ endeavoured 
to secure for the Belgian workman all the advantages which 
were enjoyed by the British workman.” These amateur 
attempts at improving the status of the British workman—a 
social problem far beyond the sphere of the London County 
Council—have merely resulted in driving the work out of the 
country. In another column of this issue we publish the new 
“ Fair Labour Clause" adopted by the Manchester City 
Council, but in spite of its elaborate safeguards the British 
workman would derive more benefit ultimately by its omission 
than by its retention. 

— — 


A мовмічс newspaper last Friday published an unwarranted 
attack on the Eastern Telegraph Co., asserting that the cables 
to Cape Colony were broken down temporarily, and that on 
this account no news could be obtained from the newspaper 
correspondents with Mr. Снамвевглн. We are officially 
informed that this statement is absolutely incorrect. The 
cables of the Eastern and allied Companies are in perfect 
order, and have been working continuously for some time 
past without interruption. Possibly the delay to newspaper 
messages has been due to the unusually heavy traffic which 
the South African land lines have had to carry, on account 
of the necessarily voluminous official correspondence from 
Mr. CmauwsERLAaiN himself. The land lines in question are 
Ше property of the Colonies, and, it may be added, have 
not yet entirely recovered from the effects of the war. 


— 


Тнк first part of an article on “ Electric Signalling for 
Railways,” which appears in this issue, is chiefly descriptive 
of American practice rather than of any systems which are in 
use on British railways. It is somewhat surprising to find 
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that, although those responsible for the railways on this side 
of the Atlantic were among the first to recognise the immense 
benefits which would accrue from the use of the telegraph, 
they have been remarkably slow in developing the possibilities 
of automatic electric block signalling. 


— — . cease 


Royal Meteorological Soclety.—Capt. D. Wilson-Barker has 
been elected president of the Royal Meteorological Society for 
the ensuing year. 


А Bequest to Owens College.— Dr. Н. E. Schunck, who died 
on the 18th inst., has bequeathed his splendidly-equipped 
laboratory to Owens College, Manchester. 


Electrical Engineer (R.E.) Volunteers.—A smoking concert 
will be held at the Headquarters, Regency-street, at 7:45 p.m. 
on January 3186, and the annual dinner will take place on 
February 28th at the Trocadero Restaurant. 


The Engineering Standards Committee.—The Electrical 
Plant committee, whose membera’ names appeared in The 
Electrician of November 7, 1902, is now sitting to hear 
evidence on various subjects in connection with the standardisa- 
tion of electrical plant. 


Fulham Baths Accident.—There will be no further public 
inquiry into this accident. Mr. A. P. Trotter, electrical 
adviser to the Board of Trade, has made a full investigation 
into the circumstances, and has reported to the Board of 
Trade on the subjeot, but up to the present his report has not 
been made public. 


Opening of the Lancaster Corporation Tramways.—On 
Wednesday last week the first section of the Lancaster Cor- 
poration electric tramway system was opened to the public. 
Some particulars of the equipment of these tramways were 
given in our issue of November 21, 1902, p. 172, on tho 
occasion of the trial runs. Plans are now being prepared for 
extensions of the system. 


The Ether of the Atmosphere.—'* Ever since the days of 
Clerk Maxwell's mathematical investigations and theories, 
followed up so beautifully by Heinrich Hertz's experiments,” 
gays Whitaker's Almanac’ (p. 688, Wireless Telegraphy ”), 
“ we have known that the ether of the atmosphere possesses the germ 
of an electric medium.” The ‘ether of the atmosphere ” is 
distinctly good, but what is the germ of a medium ? 


Royal Society.— Among the Papers down for reading yester- 
duy were the following :—" Preliminary Note on the Relation- 
ship between Sun Spots and Terrestrial Magnetism," by Dr. 
C. Chree; Characteristics of Electric Earth-Current Dis- 
turbances and their Origin," by J. E. Taylor; Some Dielectric 
Properties of Solid Glycerine,” by Prof. E. Wilson; On the 
Electrodynamic and Thermal Relations of Energy of Magneti- 
sation," by Dr. J. Larmor. 


The Board of Trade Standardising Laboratcry.—An addition 
to the battery power at the Board of Trade Electrical Stan- 
dardising Laboratory has recently been made, and the 
laboratory is now able to produce currents up to 7,000 amperes. 
Hitherto the maximum current at which continuous-current 
&mmeters and wattmeters could ba tested has been 2,500 
amperes, but now this limit ig increased to 7,000 amperes, 
The fees for testidg instruments at this current remain the 
same as those charged for a maximum of 2,000 amperes. 


Royal Commission on London Traffic.—The St James’s 
Gazette states that the Prime Minister has recommended the 
King to appoint a Royal Commission on London traffic. The 
Commission will be asked to review the railway (ordinary and 
tube), the tramway and the omnibus systems, and it will 
be expected to make г‹ commendations which will guide Parlia- 
mentary Committees in dealing with future schemes for the 
development of the means of transit within the metropolis. 
although the Commission will take into account the tube 
And tramway lines which have been authorised and not con- 
шен, they will have no powers to recommend any alteration 
1h them. 


The Stanley Motor Show.— The Second Stanley Automobile- 
Exhibition was opened on the 16th inst. at Earl's Court, Very 
few electrical vehicles wére exhibited, and the display of petrol. 
and steam cars was also disappointing. Messrs. Shippey 
Bros. showed a few cars, some of them electric, but possessing 
no special features of interest. A smart electric landaulet by 
Messrs. Wilde was the only other representative of electric 
traction. We trust that the forthcoming automobile exhibi- 
tions at the Crystal Palace and the Agricultural Hall will be 
productive of better things than that at Earl’s Court. 


Large Three-Phase Locomotives.—We are informed that 
Messrs. Ganz & Co, have secured an order for three 
8,000-volt three-phase locomotives for the Adriatic Railway. 
These will be the largest electric locomotives in Europe, 
being intended for a speed of 40 miles per hour, with a normal 
tractive effort ok 8,000lb. and a maximum tractive effort of 
12,0001b. When drawing goods trains at 20 miles per hour 
the normal tractive effort has to be 14,000lb. and the maxi- 
mum 22, 000lb. The locomotives are of the four-axle type, 
and will weigh 56 tons. The motors will be connected in 
cascade for drawing goods trains and for starting in the case 
of passenger trains. 


Appointments.— With reference to the various contradictory 
reports which have appeared in the daily papers concerning 
the sppointment of electrical engineer to the Midland Railway, 
we are officially informed that Mr. W. E. Langdon will retire 
from the service on the 31st inst., and the duties hitherto 
performed by him will be divided as follows :—The electric 
lighting and power will be supervised by Mr. B. W. Johnson, 
the locomotive engineer, and the telegraphs, &c., by Mr. J. A. 
McDonald, the company’s chief engineer. Their respective 
assistants will be Messrs. R. M. Deeley and J. Sayers. Sir 
Wm. Turner, professor of anatomy at Edinburgh University, has 
been appointed principal of Edinburgh University in succes- 
sion to Sir Wm. Muir, who retired. Sir Wm. Turner was 
president of the British Associatiou in 1900. 


Cable Interruptions and Re airs :— 


Date of Interruption. 


Latakia Cyprus . 2. . . June 21, 1 

Dominica Martinique e LL . saias May 9,1902 
St. Lucia Martinique .—................—........ May 9, 1902 
Guadeloupe—Martinique .......................... . May 9, 1902 
Puerto Plata Martinique e July 10, 1902 
Anjer— Kalianda ............. . . . Aug. 2, 1902 
Guantanamo — Mole St. Nicholas Aug. b, 1902 
Cayenne — Pinheiroeoei e . Aug. 15, 1902 
St. Lucia—St. Vincent . Sept. 19, 1902 
Reissi-Issa (Yemen)— Camaran..... .................. Oct. 22, 1902 
Cadis— Тепегібе ............................. . Nov. 3,1902 
Falmouth— Bilbao ............... q Dec. 18, 1902 
Assab—Massowaennn¶nnnnnnnn . Dec. 30, 1902 
Сар St. Jacques —Haiphoog ........ ........ ......... Јап. 5, 1905 
Bissao—Bolamo ...... ..........6..... nente 7... Jan. 17, 1903 
Tenedos—Dardanelles ............................ ©. Jan. 21, 1905 


London Electrical Contractors’ Association.—At the meeting 
of the London Electrical Contractors’ Aszociation on the 13th 
inst., after the reading of Mr. R. Tweedy-Smith’s Paper, 
reprinted in our last issue, the following resolution was passed, 
and has been forwarded to the Board of Trade and the London 
County Council :— 

That this meeting of the Electrical Contractors’ Aesociation strongly 

protests against the proposals contained ia clauses 63 aud 64 of the General 
Powers Bill prom :ted by the L ndon County Council as being unjust and 
unfair to electrical contractors in the administrative County of London 
on the ground that it discourages private en erprise, and is intended to set 
up rival businesses to tho e of an important section of ratepeyers in the 
county. ; 
А second resolution was also proposed appointing a special 
Parliamentary and Law committee. A meeting of this com- 
mittee has now been held, and a large number of members of 
Parliament are being approached with a view to having the 
obnoxious clauses struck out. | 

Railway Signalling.—At a meeting of the Newcastle Local 
Section of the Institution of Electrical Engineers at the 
Durham College of Science on the 19th inst., the discussion 
on Mr. Pigg’s Paper on Railway Signalling” (see The 
Electrician, December 19, 1902, p. 889) was opened by Mr. 
A. W. Heaviside, who referred to the _electro-pneumatic 
signalling at Tyne Dock, which, he said, was а costly system, 
and one which might be much simplified by the omission of: 
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the pneumatic part. With reference to the use of telephones 
in railway signal cabins, the speaker thought that the noise of 
the traffic might be a serious hindrance. Mr. Moir wished 
for farther particulars of the standard working current, the 
type of primary battery used, and asked whether secondary 
cells would not be applicable. In the absence of Mr. Pigg, 
the discussion was then closed. 


Train Lighting.—A Paper on Railway Carriage Lighting 
by Electricity’ was read by Mr. J. H. Dowling before the 
Dublin Local Section of the Institution of Electrical Engi- 
neers on January 16tb. After reviewing the various forms 
of illumination, from oil upwards, employed in railway 
work, the author briefly described some of the most impor- 
tant systems of electric lighting in use in America, the 
Continent and England, and then gave a detailed description 
of that known as the Stone system. It was explained 
that each coach had a complete installation of dynamo and 
accumulators quite independent of any other coach, and the 
connections and regulation of the power supplied to generator 
by means of the belt which slipped after attaining a certain 
speed, were gone into in detail. In the discussion, Mr. Tatlow 
suggested that the arrangements for supplying oil to the 
bearings of the dynamo were elaborate, and asked whether the 
ordinary ring method of lubrication would not answer all 
requirements. The chairman asked whether any explogion 
of the gases in the containing boxes of the accumulators had 
occurred. In replying, Mr. Dowling stated that the conditions 
were very exacting, and it was necessary to exclude dirt and 
grit. Space was very limited, and there was probably not 
sufficient room to admit of the adoption of the oil ring method 
of lubrication. He had seen a cell explode only on one 
occasion, when the gases were ignited by а spark. 


Incorporated Municipal Electrical Association.—The eighth 
annual convention of this Association will be held at Sunder- 
land on July 15, 16, 17 and 18, 1908. Members, associate 
members or associates willing to read а Paper must send in 
their names to the secretary before January 81, 1908, together 
with the title of the Paper, for the consideration of the 
Council. Prizes of the value of 5 guineas, 8 guineas and 
1 guinea are offered by the Council for the best Papera pre- 
sented by associates on some approved subject connected with 
municipal electrical engineering. The conditions for these 
prizes are as follows : 


1. Associates wishing to compete must send their names to the secretary, 
together with the suggested titles of their Papers, before January 31st. 
No Paper will be received of which notice has not been given by this date. 

2. An associate, whose subscription for the current year is unpaid, will 
be ineligible to compete. 

5. Each competitor must submit a typewritten draft of his Paper 
(written in the third person), accompanied by a declaration stating it to 
be his unaided work. Papers must be in the secretary's hands not later 
than March 31st in each year. 

4. The Papers will be referred to the editing committee for considera- 
tion, the award being made by the Council, whose decision on any matter 
arising out of these conditions shall be final. | 

5. The award of the Council will be made known to competitors at least 
one month previous to the date of the annual convention. 

6. The author of any premiated Paper may be called upon to read it at 
the annual convention, in which case it will be printed in the Proceedings. 
The first premiated Paper will, in any case, be so printed. 

7. The prizes will consist of books or in&truments to be selected by the 
successful authors, and these will be presented at the annual convention. 

8. The Council reserves the right of withholding any or all of the prizes 

according to the merit of the Papers received. 


King's College.— We have received а letter, signed by several 
distinguished members of the engineering profession and 
representatives of engineering trades, appealing once more 
on behalf of King's College for assistance to raise £500,000 
needed to clear off its debt and secure funds for its endow- 
ment. Attention is particularly called to the work of the 
College on its scientific side, and reference to the engineering 
department is made as follows :— 

The engineering department was founded in 1838, and from that time 
onward bas continued to give a sound training in pure and applied science. 
It bas al ways endeavoured to keep abreast with the progress of science, and 
has, not withstanding an entire lack of endowment, by t sacrifice on the 
part of its staff, and by the pecuniary help of its friends, been successful in 

maintaining а foremost place as а college of applied sciences. The increasing 
demands for a thorough practical, as well as theoretical, training have neces. 
sitated heavy expenditure on laboratories and their equipment, and as such 
expendit ure cannot be covered by the fees received from students alone, a 


heavy debt has accumulated. The physical and chemical, and other tech- . 
nical engineering laboratories are overflowing with students, and there were 
last year upwards of 300 students in daily attendance, a large proportion 
pursuing a regular three years’ course. The excellence of the training we 
(the signatories) can vouch for from our own knowledge ; since the exami- 
nations of the Institution of Civil Engineers have been instituted King’s 
College has been most successful in passing ita students, and the council of 
the Institution of Civil Engineers has accepted the associateship of the 
College in certain subjects as entitling its holders to exemption from its 
own examination. In the searching professional examinations of the Insti- 
tute of Chemistry also, the successes gained by King's College students have 
been eminently satisfactory, and we confidently look forward to equal 
success in the examinations for the degrees in engineering and science of 
the newly-constituted University of London. Of the students who pre- 
rented themselves from King’s сое last уезг at the idtermediate 
examination in engineering, the first held by the University, all passed. 
The College is in urgent need of funds in order that it may 
relieve itself from accumulated debt, that the laboraties may 
be enlarged and properly equipped, and that the teaching 


staff may receive adequate remuneration. 


Conference of Public School Science Masters.—The Associa- 
tion of Public School Science Masters held its third annual 
conference last Saturday at the University of London, South 
Kensington, when the president (Sir A. W. Riicker) occupied 
the chair. Mr. J. Talbot (Harrow) said that out of 480 men 
who passed the 11 triposes at Cambridge last year, 276 prob- 
ably found a knowledge of Greek useless. English, combined 
with either French or German, was essential, and some know- 
ledge of science was also necessary. Prof. Armstrong thought 
it was possible to teach science quite apart from literary 
style. More attention should be given to the teaching of 
our own language and less to Greek and foreign languages. 
Mr. D. H. Nagel (Oxford) said that compulsory Greek at 
Oxford would soon be abolished; but mathematics should be 
substituted for it, instead of а modern language. Mr. С. E. 
Ashford (Harrow) was of the opinion that a boy's msthetic 
tastes should be developed in order that he might enjoy his 
leisure; science could never form an absolutely complete 
education. Sir A. W. Riicker expressed himself in favour of 
freedom in entrance examinations, and the abolition of com- 
pulsory Greek. He thought the scientific papers were often 
devoid of power and expression, and that it was desirable to 
teach science in a more literary way than had hitherto been 
the custom. A resolution, pro by Mr. Talbot, That 
the retention of compulsory Greek in Responsions and 
the Previous Examination is detrimental to many can- 
didates for honours,” was unanimously carried; but a 
second, “ That persons who intend to read for honours 
should be allowed to offer instead of Greek either (a) 
Science and English, or (b) German and English," was 
withdrawn. Mr. E. C. Sherwood (Westminster) thought that 
text books should be banished from the laboratory. Dr. T. 
J. Baker (Birmingham) thought that science should be made 
a compulsory subject of the London matriculation examination, 
but Sir A. W. Riicker said this would be equivalent to an 
attempt towards obtaining the same support for science that 
classics had formerly enjoyed. He did not think the new 
matriculation regulations entailed any special cramming ; they 
represented an honest attempt io free the schools from the 
bonds of the examination system, and to bring them and th 
University into closer contact. | 


The Osmium Lamp.—An interesting article on the osmium 
lamp, giving an account of certain tests made upon it, appeared 
in a recent issue of the Elektrotechnischer Anzeiger. It appears 
that the higher efficiency of the osmium lamp as compared 
with the carbon filament incandescent lamp, is obtained at 
the expense of higher cost (about 5s.) and lower voltage. The 
article in question states, however, that although the lamps 
are not obtainable for a higher voltage than 45 it has been 
employed to a certain extent in practical working. The makers 
of the lamp, it may be added, are the Gasglühlicht-Gesellschaft 
of Berlin. The shape of the osmium lamp is similar to that 
of the usual carbon filament lamp, although we believe it has 
at present only been made for acorn sockets such as are 
employed on the Continent, and not the bayonet sockets which 
are used almost universally in this country. Tests of nine 
lamps are recorded in the article, these lamps being rated at 
97 volts and 25 (Hefner) c.p. They were eon heck three. in 
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series on a 110-volt circuit, and were tested for about 300 hours. 
After this period they were still useable, and our contemporary 
adds that the makers give the average life as at least 
500 hours. То imitate to some extent the conditions obtain- 
able in practice, the lamps were alight for only about 10 hours 
at a time (during which period they did not heat to any serious 
extent) and were then switched off for half-an-hour or one 
hour. Moreover, the pressure was allowed to vary between 
109 and 111-5 volts, but for the photometrio tests was adjusted 
accurately to 110 volts. The following table gives the results 
which were obtained :— 
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в | b | c Ampe. Watts. | < Watta. 
0 230| 240| 22:5) 0:95 | 1045 | 1°53 
25 230| 235 22:0. 0:94 | 1054 | 1°61 
50 99:5 95-5 21:5) 0'93 | 1023 | 163 
75 22:5] 230 210| 0:95 | 1023 | 154 
100 220| 220 21-0 092 | 1012 | 1% 

125 21˙5 21-0 205| 092 | 1012 | 160 || About 

150 210| 20:5200! 0:95 | 1025 | 166 168. 
175 20:5 200195] 0°93} 1023 | 170 
200 19°5| 19:5! 18:5) 093 | 1023 | 177 
225 19:0! 18:5 18:5) 0'94 | 1054 | 184 
250 18-0 18-0 180| 094 | 1034 | 191 
275 175180]170| 094 | 1054 | 197 
0 23˙5 25-0 24-01 0:96 | 1056 | 146 
25 23:5|94-0|23-5| 0:96 | 1056 | 149 
50 230| 25:5 235: 095 | 1045 | 150 

100 22:0 22:5 25-0] 0:94 | 1034 1:55 || About 

150 21:5|92-0 22-0 0-94 | 1034 | 1:59 1:60. 
200 20:521:0 20-5! 095 | 1023 | 168 
250 195/900 19.5 0:95 | 1025 | 1°73 
275 18-5 190: 18:5] 094 | 1054 | 1:84 
0 22'5| 23-0 25-5) 0°95 | 1045 | 1°51 
25 22˙5 92:5 25:5] 0:94 | 1054 1:51 
50 220220 250 095 | 1025 | 1-55 

100 21-0| 21:5 92:0 0:95 | 1023 | 1:60 || About 

150 205/210 205) 095 | 1025 | 1565 1:64. 
200 195|200 196| 092 | 1012 | 171 
250 190| 19:5 18:5 092 | 1012 | 177 
215 |180 190 175 092 | 1012 | 1:86 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 
(To-day) FRIDAY, January 23rd. a 
| PHYsiCAL Society. 

5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) “Оп the Oscillating Table for Determining 
Moments of Inertia,” by W. Н. Derriman; (2) “ Note on an 
Elementary Treatment of Conducting Networks," by Prof. L. R. 
Wilberforce ; (3) “ On the Theory of the Quadrant Electrometer,” 
by G. W. Walker. 

"NoRTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:80 p.m. Meeting at the Literary and the Philosophical Society, 
Weatgate-road, Newcastle-on-Tyne. Included in the business of 
the evening will be a discussion on Mr. J. Hamilton's Paper: 
“ Large Stop Valves for High-Pressure Steam." 


‘WEDNESDAY, January 28th. | 
INSTITUTION OF ELEOTRICAL ENGINEERS: STUDENTS’ SECTION. 
7:30 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read: 
“ Electric Launches and their Propulsion,” by T. Н. Vitty. 
SOCIETY OF ARTs. 
8 p.m. Ordinary Meeting. Paper to be read: “The Cost of Muni- 
cipal Trading," by D. H. Davies. 
FRIDAY, January 30th. 
INSTITUTION or CIVIL ENGINEERS: STUDRNTS' SECTION. 
$ p.m. Meeting at 25, Great George-street, Westminster. Paper to 
be read: “The Design of the Electrical Equipment of a Light 
Railway,” by J. R. McIntosh. | 
ROYAL INSTITUTION, 
2 рт. Evening Discourse. “ Vibration Problems in Engineering 
Science," by Prof. W. E. Dalby. 
SATURDAY, January 31st. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 


2:45 p.m. Visit to the joint works of the Notting Hill and Kensington 
mpanies, Wood-lane, Shepherds Bush. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arnz.] 


Thermo io Properties of Bismuth.—L. Lownds gives 
an account of the investigation of the change of electrical 
resistance in the magnetic field, the Hall effect, and the 
conductivity for heat in and out of the magnetic field for 
the same crystal specimen. The temperatures ranged from 
22deg. to —186deg. At the latter temperature, the change of 
resistance amounts to 56 per cent. as compared with zero, and 
is less than at — 79deg. with а field of 5,000 units, though it 
is greater at weaker fields. The Hall effect is different 
accordingly as the primary current is parallel to the crystallo- 
graphio axis or perpendicular to it. The difference is shown in 
the diagram, where the curves are drawn in full lines for 
parallel current. The conductivity for heat was found difficult 


to measure, but an application of Senarmont’s method gave 
approximate values. The ratios of the thermal conductivity 
across the crystallographic axis to the conductivity along it 
was 1:42 without a field and 1:80 with a field of 5,000 units. 
The corresponding figures for the electric conductivity were 
1-18 and 1°87. 

[L. Lowxps, РАЎ. Mag., January, 1903.] 


Distribut ion of Current in a Network of Wires, —Kirchhoff's 
laws form the accepted basis for calculating the distribution of 
currents in a network of wires. They permit in any case of 
the formation of a system of linear equations from which the 
current strength in each wire may be obtained as the quotient 
of two determinants. W. Feussner works out a method of 
simplifying the calculation of more complicated cases. He 
calls N the common denominator of all the different currents 
in a network, and formulates a number of theorems тов 
this quantity. Thus the resistance of any given networ 
between two points A and B is obtained by dividing the N of 
the network by the N of another network produced by joining 
the points A and B. Also, the N of a network which may be 
split up into partial nets with or without connecting wires is a 
sum whose first term is the product of the sum of the resis- 
tanoes of the connecting wires into the N’s of all partials nets, 
while the following terms are the same products with the N’s 
replaced by the N’s of the same nets with their junctions 
joined together. 

[W. FEUssSNER, Ann. der Physik, No. 15, 1902.] 


Dynamics of the Electron.—M. Abraham, in theoourse of a 
lengthy Paper entitled Principles of the Dynamics of the 
Electron,’’ endeavours to formulate the equations governing 
the motion of an electron. He assumes the latter to be a 
rigid spherical particle carrying the electricity in uniform 
distribution over its surface or through its volume. This, of 
course, is & mere abstraction, and is almost sure not to corre- 
spond to the reality, but it gives a basis of calculation, and that 
is all we want at present. He assumes with Kaufmann that 
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these spheres, whose radius is about a billionth of a millimetre, 
have no mass in the ordinary sense. Their inertia is of a 
purely electromagnetic nature, and is different for forces along 
and across the line of motion. He shows by meaus of vector 
analysis that Newton’s first axiom applies to the electron in 
tbe following form :—If its motion was from the beginning a 
‘uniform motion of pure translation, and if the velocity is lees 
than that of light, then no external force is nece:sary to keep 
the motion uniform. If the velocity of the electron is no 
longer small in comparison with the velocity of light, the 
impulse is no longer proportional to the velocity. The longi- 
tudinal and transverse masses depend in а different manner 
upon the velocity. The author sees nothing in the way of 
building up a complete system of mechanics upon an electro- 
magnetic basis. 
[М. ABRAHAM, Ann. der Physik., No. 1, 1903.) 


Discharge in an Electric Field. We know from the researches 
of M. Cantor that when a spark-gap is immersed in a tranverse 
“electrostatic field the discharge potential is reduced. The 
same author has found that this is the care, not only when 
the field is steady, but also when it is alternating. The alter- 
nating field was produced by a condenser fed by an induction 
coil. The wire conveying the condenser discharge was attached 
to a tube which contained the spark-gap to be studied, and it 
was found that the discharge potential of the latter fell from 
3,200 volts to 2,200 volts. In another experiment two copper 
discs 100mm. in diameter were mounted at a distance of 40mm. 
apart and insulated. One of them was then connected with 
the wire conveying the alternating discharge, while the other 
was connected with the knob of an electroscope. A positive 
charge of the electroscope was maintained intact, but a nega- 
tive charge was quickly dissipated. All this was observed 
without the trace of a discharge between the plates being 
observed. No difference was made, indeed, by introducing 
a slab of paraffin between the plates. In all these respects, 
therefore, the alternating electric field produced the same 
action as would be produced by ultra-violet light. The electric 
oscillations used had a wave-length of about 100 metres. 

"E S . [М.`САнтов, Ann, der Physik, No. 1, 1903.] 


Current Bridges.—T. Sundorph has studied the formation of 
metallic bridges between conductors separated*efter a current 
‘has passed from one to the other, evidently in continuance of 
his work on the coherer and the Schaefer plate. When a 
current from two storage cells is passed between any two 
metals, and they are then slowly separated by means of a 
micrometer screw, a bridge about 0Olmm. thick and 
about Imm. long is formed between them. This bridge 
accounts for the persistence of the current after contact has 
been apparently broken. The bridge, as seen under the micro- 
scope, consists of countless thin wires. That the current often 
persists to a slight extent without any vi:ible bridge the 
author explains by supposing that there are invisible wires or 
threads of metal stretched between the conductors, which, 
after some time, coalesce and form a visible bridge. The 
metallic surface often shows a disturbance, and fragments of 
metal are detached and go to join the bridge. No bridge is 
formed between platinum conductore. Between platinum and 
zinc a bridge is formed, especially if the platinum is the 
‘cathode. Both aluminium and zinc are good bridging metals, 
but no bridge can be formed between the two. 

[T. SunporpH, Ann. der Physik., No, 1, 1903.] 


Vortez Lightning.—A new species of lightning discharge has 
been discovered by F. Klingelfuss by means of photography. 
The reproduction shows a series of beautiful spirals resembling 
twisted columns of light mapped out by parallel screw lites, 
of which some 50 or 60 go to the thread. The photograph was 
obtained at Basel during а thunderstorm which took place on 
July 15th. Thedirection of the discharge was from north to 
South—i.e., in the magnetic meridian. The author reproduces 
for comparison one of Ruhmer’s photographs of a spiral dis- 
charge obtained with an induction coil and a liquid inter- 
rupter, but this is by no means as perfectly spiral as the 
lightning flash. The reason is to be sought in the great 


negative pole. 
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quantity of electricity discharged in the thunderstorm. The 
best conditions for the laboratory are a blue spark without 
aureole or flame arc, а' d a high quantity at low temperature. 
At high temperatures the magnetic liaes of force lose their 
power of orientation. The photograph is incidentally interest- 
ing as showing that the discharge was not alternating but 
pulsating, since otherwise the vortioes could not have been 
produced. The simultaneous magnetic records at Potedam 
showed no extraordinary variation of the magnetic elements. 
F. КтлноЕт,ЕОЗ8, Ann der Physik., No. 1, 1903.] 


Movable coil Galvanometers.—' The spread of electric tram- 
ways and railways has greatly accelerated the introduction 
of the movable-coil galvanometer, which is comparatively 
unaffected by external disturbances. But its use requires 
many precautions which are at present unfamiliar to physicists. 
The most puzzling matter is the effect of the resistance in the 
circuit upon the sensitiveness. If the latter is reduced by 
inserting a high resistance, the damping is inconveniently 
reduced. The expedient of shunting, on the other hand, 
usually produces excessive damping. W. Volkmann gives 
some hints as to how to combine shunting and resistance in 
а generally effective manner. Every change of sensitiveness 
should Jeave the damping and the resistance in the circuit at 
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the previous figure. In the diagram the author sketches a 
combined shunt and resistance box, in which three plugs suffice 
to produce the following eight degrees of sensitiveness :— 


Plugs in Sensitiveness. Plugs in Seneitiveness. 
8 4 5 .. 00001 

1 41 9 ои 0˙1 14 8 ͤ 000001 

"ME EE em 0:01 2 9 ЖЕ: iocos 0:000001 

1 Oss · 0:001 I 00000001 


[W. VoLkMANN, Ann. der Physik., No. 1, 1903.] 


Luminous Electric Wind.—In & discharge from an influence 
machine the positive and negative portions are easily distin- 
guished by the fact that long brushes proceed from the 
positive pole, while a minute-star is attached to the negative 
pole. This star represents the negative glow light of the 
vacuum tube reduced to small dimensions by the pressure of 
the atmosphere. E. Warburg shows, however, that in certain 
circumstances an electric wind can also proceed from the 
This happens when the gas surrounding that 
pole is dry nitrogen at atmospheric pressure. If the pole is 
charged to a negative potential of some 2,500 volts, not only 
the star is seen, but а fine pencil of light, which at first sight 
remarkably resembles the positive brush discharge. As a 
matter of fact, it is luminous negative electric wind. The 
author succeeded in making this pencil visible for a length of 
7 50m. from the point. The pencil usually oscillates a little 
and. throws off a luminous cloud, which continues luminous 
for a few seconds after breaking the current. The quantity of 
electricity discharged is only about 4 per cent. of the total 
discha:ge. Тһе electric wind keeps mainly along the axis, 
while the discharge lines radiate from the point, as may be 
proved by immersing the tube in sodium amalgam, and 
observing that a sodium mirror gets deposited over a həmi- 
spherical surface having the negative pole for its centre. 

IE. WARBURG, Ann, der Physik No. 1, 1905.]. 
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ELECTRIC SIGNALLING FOR RAILWAYS. 


A portion of the Great Central Railway close to the Wood- 
head Tunnel on the Manchester and Sheffield section is about 
to be equipped with a new system of electric signalling which, 
it is said, has been tried with successin America. The system, 
which is known as the Miller signal system, was tried in 1901 on 
a few miles of the Chicago and Eastern Illinois Railway near 
Chicago, and is entirely different from any other electrically- 
operated system now in use. 

The various disadvantages of semaphore signalling are so well 
known that it is quite unnecessary to enumerate them here, 
but on this particular section of the line these are accentuated 
owing to the numerous curves, hills, &c.; it is for this reason 
that it has been determined to experiment with the new 
system, which was recently described in the Electrical 
World of New York. The indications of the Miller signal 
are given, not by a signal on a post beside the track, but by 
lamps carried in the cab of the locomotive. Two small incan- 
descent lamps, one white and the other red, are placed side by 
eide in the cab, and only one of them can glow at atime. As 
long as the white one is glowing the engine driver knows that 
the track is clear for at least two blocks ahead. If the red one 
lights up and the white one goes out, he knows that there is 
а train in the second block ahead. Fig. 1 illustrates the 
principle of this system. 


Fic. 1.—Crrcuits or MILLER SIGNAL SYSTEM. 


As traffic becomes heavy on double-track lines so that trains 
are run closely together, some device must be used to keep 
them a safe distance apart. The device commonly used is the 
block signal, so called because it is placed at the entrance of 
a block, a b'ock being simply a portion of the track varying 
in length according to the physical conditions of the country 
and the number of trains to be handled. The length is usually 
from 4 to 2 miles. There are two patterns of block signals in 
common use to-day—the semaphore blade and the disc. A 
semaphore blade is about 42. long and "in. wide, placed at 
the top of a mast about 25ft. high, which stands near the 
track (Fig. 2). The blade always extends to the right of the 
mast as seen from an approaching train. When the blade is 
in the horizontal position it indicates stop,” or“ danger " ; 
when inclined at an angle of about 45deg. it indicates (according 
to the rules of most roads) clear, or safety." At night the 
two positions are usually indicated by red (danger) and green 
(safety) lights respectively. A second blade on the mast, about 
6{t. below the first one, is frequently employed as a “ caution,” 
or “ distant signal." When this blade is in the horizontal 
position it indicates that the top blade, or home signal,” at 
the next signal post in advance is in the “ stop " position, and 
that the engine-driver must be prepared to stop his train before 
reaching the next signal. When the lower or distant signal 
blade is inclined it indicates that the top, or“ home blade 
on the signal ahead is algo clear. At night the two positions 


of the distant signal are shown by red and green lights 
respectively. The end of the stop blade is usually square, 
while that of the caution blade is forked. 

On some railways, instead of а semaphore post with two 
blades there is one three-position " blade, in which the hori- 
zontal position indicates stop, an angle of 45deg. caution, and 
а vertical position clear. In the three-position semaphore, 
the cost and maintenance of one blade, lamp and working 


Fic, 2.— UNION ELRcTRIC SEMAPHORES. HOME AND DISTANT SIGNALS ON 
SAME POST, 


apparatus is saved. The cost of oil and care for the sema- 
phore lamp is about £2. 108. a year. All semaphore blades 
are counter-weighted so that in case any part of the apparatus 
breaks, the blade will go at once to the horizontal position. 
In the Miller system the track is divided into insulated 
blocks with track batteries and track relays, but a short block 
is left between the regular blocks at each block station. The 


block station equipment consists of this short block, the 


station relay and the station battery, no semaphore or disc 
signals being used. In Fig. 1 the diagram at the left of the 

track represents the apparatus which is carried on the engine. 

The terminal P is connected to the locomotive wheels while 

the terminal N is connected to one of the tender trucks, which 

is insulated from the rest of the train. These two terminals, 
therefore, rest on the track, in the relative positions shown in 

the diagram. 

Suppose, first, that there ів no train between stations A and 
B. The track relay T at A will be closed and the current will 
circulate as follows: From the station battery S at В through 
the top armature of the station relay R to C, through the 
rail to station A, through the relay R at that station and the 
top armature of relay T; forward through the line wire L to 
station B, through the lower armature of relay T at B and 
through the lower armature of relay В to 8. In case there is 
& train in the block, as shown in the figure, the track relay T 
at A will open the circuit through relay R at that station. 


D 
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The engine approaches В, and as soon as the locomotive P 
passes the first insulated joint near C, the circuit through the 
engine forms a bridge over that joint. The result is that 
the current from Ө circulates through the circuit of the engine 
and back to the other pole of S instead of through the track 
and line wire. If the relay R be energised as shown at D, the 
current from § will flow in the direction to throw the polarised 
armature D of the magnet M in the position to close the circuit 
through the white light in the cab of the engine. If the relay 
R is de-energised, a8 shown at A, the current from S will pass 
through the magnet M in the opposite direction and close the 
circuit through the red lamp. 

The indication thus received, when passing a station, will 
be carried to the next block station. Thus, if the signals are 
thrown to danger upon passing the block station at A, the 
red light will continue until the station B is reached, where it 
will remain at danger or go to safety according to the condi- 


LI 


tions ahead. In case no indication either by red or white 
light is received in the cab, it is, of course, taken for granted 
that there is & danger signal, and the engine driver proceeds 
just as if a positive red-light danger signal had been received. 

The object of the battery H is to guard against a break in 
the locomotive circuit. Under normal conditions the circuit 
from this battery divides, part going around by F and С and 
part by way of N, the rail and P. These two circuits neutra- 
lise each other in the magnet M, во that the polarised arma- 
ture remains wherever it was placed at the last station passed. 
In case the circuit down through the track is broken, the 
current from Н all goes through the top half of the magnet 
M, which is во wound that the armature closes the circuit 
through the red lamp. If the circuit through F and G is 
broken, the little relay E allows the lamp circuit to open and 
neither lamp burns. While the circuit from the battery S 
must go through the one cell at H, this cell does not interfere 
with the signal battery, merely working with it in one case 
and neutralising a part of it in the other. It will be noticed 
that a train in any block reverses not only the battery of the 
first block station in its rear, but also that of the second 
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station in the rear through Ше line wire. This gives an 
engine-driver a whole block in which to stop after he gets а red 
lamp, so that no other caution signal is required. The battery 
employed is of the Edison. Lalande type, two cells being used 
for & station battery and six for the lamp battery on the 
engine. The insulated joints at the front end of the short 
block are a few feet apart, so that an unbroken circuit is main- 
tained by one rail or the other between P and N after both 
trucks have passed the first insulated joints of the short block. 

One of the cheapest, simplest and most reliable electric 
signals is the Hall dise signal (Figs. 8 and 4), which is used 
by a large number of American railways. In this signal the 
indication is given by a coloured disc instead of a eemaphore 
blade. The disc, which is about 1ft. in diameter, is made by 
stretching coloured silk over an aluminium wire frame, light- 
ness of moving parts being of prime importance in this pattern. 
This disc is placed on one end of a lever, while the other end 
carries а small disc of coloured glass. The lever is mounted 
near its centre of gravity upon the armature of an electro- 
magnet of about 85 ohms resistance. The whole apparatus 
is enclosed: in a large weatherproof case. 


* 


INTERIOR. 


Fic. 4.— HALL DISC SIGNAL. 


When the magnet is not excited the silk disc hangs behind 
а round glass window in the case, while at the same time the 
coloured glass covers a small window just above the first one 
and in front of the lamp which gives the night indication. 
When the magnet is energised, the lever turns upon its axis 
until the silk disc is raised away from the window and the 
coloured glass moved away from the lamp. This is the 
clear position, and shows a white background behind the 
window in the ‘place of the coloured silk. When the lever 
reaches the clear position the 85-ohm magnet is cut out of the 
circuit and one of 500 ohms is cut in. This high-resistance 
magnet is sufficient to hold the signal in the clear position. 
These signals are mounted on iron or wood masts, with the 
red above the green, as in Fig. 8, if home and distant are on 
the same pole. 

One form of track circuit used with a system of home and 
distant Hall disc signals is shown in Fig. 5. In this, A, B 
and C represent three block stations. The rails of the track 
are all bonded at the joints save at each block signal station, 
where one joint in each rail is insulated. A small battery, D, 
called the track battery (consisting usually of two gravity 
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cells in parallel) is connected between the rails at the forward 
end of each block. At the beginning of the block a track 
relay, T, is connected to the rails in a similar manner. When 
there is no train in the block, the current from the track 
battery circulates down one rail, through the coils of the track 
relay and back through the other rail. The armature of the 
track relay, the magnet òf the red home signal R and the 
signal battery S form a second circuit by which the signal is 
held at clear when the track circuit is closed. 

The direction of train travel is from the bottom to the top 
of the diagram. When a train, or even a single pair of 
wheels, passes A, the current from the track battery at the 
end of the block AB will be short-circuited, flowing through 
the wheels and axles instead of through the track relay. The 
armature of the track relay immediately falls, which breaks 
the circuit of the signal battery, and the signal goes to the 
“stop position by the force of gravity. As soon as the last 
pair of wheels has passed B the circuit is restored through the 
track relay at A, the armature of which closes the signal cir- 
cuit and causes the disc to go to the clear position. After the 
train has passed C the track relay at B closes the circuit of 
its own red signal and also a circuit which runs back over the 
telegraph wires to the caution signal at A, bringing it to the 
clear position. 


Fic. 6.—A Corr 
FOR THE OVERLAP 
Brock. 


Fic. 5.— CIRCUITS FOR Номе 
AND Distant HALL Disc 
SIGNALS. 


If an engine-driver approaches a block station and both 
signals are clear, he knows there are at least two unoccupied 
blocks ahead of him. If the red or home signal is at clear, 
but the green one is not, he knows there is a train in the 
second block ahead. If the home or red signal is at danger 
he knows there is a train in the next block ahead. In Fig. 5 


а train ів in the block beginning at C, as is shown by the posi- 


tion of relay and signals. It is often preferred to have the 
distant or green signal indicate caution when the red signal 
on the same mast indicates stop. This is easily arranged by 
having the circuit of the green disc run through а pair of 
contact points opened and closed by the lever of the home 
signal. 

Fig. 6 shows an arrangement which is sometimes used in 
the place of a distant signal or caution blade of the sema- 
phore. The signal at station A does not go to the clear posi- 
tion when the train passes station C, but only after it has 
passed D. The distance between C and D is sufficient for a 
train to stop when running full speed. An engine-driver 
finding the signal at A in the danger position knows that 
there is a train somewhere between B and D. This overlap 
block is especially useful in single-track blocking, as will be 
Been. 

Fig. 7 shows an arrangement of circuit for single-track 
blocking. Each block is divided near the middle and a track 


Га. 7. — CIRCUITS FOR 
SINGLE-TRACK BLOCK 
SIGNALS. 


battery connected to each part, as shown. When a train 
passes into block AB, the track relay F opens the circuit con- 
trolling the signal at E, which allows it to go to the stop position 
and warn any train that may be approaching from the opposite 
direction. When the train passes B, relay G opens and the 
signal at В goes to the stop position, opening a switch, 5, on 
the signal rod which holds the cireuit to E open through F to 
be closed. In this way the circuit to E will be open until the 
signal at B goes to the clear position, which, with this over- 
lap block arrangement will not be until the train has passed E. 
It will be seen that on the track just passed over by a train 
the signals in the rear work exactly as in Fig. 6, and at the 
same time the train keeps the first two signals ahead of it, 
which govern the opposing train, in the stop position at all 
times. A train running from E to A will control the signals 
at B and D in precisely the same manner. 

The Union Switch and Signal Co. works its caution or dis- 
tant signal through the track circuit, which does away with 
all line wires. The track relay has, besides the ordinary 
neutral armature, a polarised armature which closes the cir- 
cuit for the caution signal. When the top blade at B, Fig. 8, 
goes to the clear position, the signal rod throws a pole changing 
switch, S, which reverses the direction of the current in the 
track running back to A. This reversal of currents through 


Fic. 9.—ONE OF THE © 
CiRGUIT8 FOR NORMAL 
DANGER SIGNALS. 


Fic. 8.—CIRCUITS FOR 
UNION WIRELESS DISTANT 
SIGNALS. 


the relay at A causes the polarised armature to close the circuit 
D, which extends through a battery and to the mechanism of 
the caution blade at that station, bringing it to a clear posi- 
tion. This company’s signal is being introduced into England 
by the Westinghouse Brake Co., and may be seen working at 
their factory at York-road, N. 

All the circuits shown thus far are for signals operated on 
what is known as the ‘normal clear" plan. That is, the 
signals always stand in the clear position except when there 
is a train actually in the blook. There is another system 
called the normal danger in which the signal always stands 
in the stop position until a train comes in sight of Ìt, when, if 
the block ahead is clear the signal will go to the clear position 
and stand there until the engine is past. Fig. 9 shows one 
arrangement of circuits for working normal danger signals. 
The signal circuit at B passes through the armature of the 
track relay T and the battery В in the regular manner, and 
also through the armature of relay C, called the clearing 
relay. This clearing relay is controlled by a battery, H, 
which is short-circuited when there is a train between D 
and B. | 

When а train passes D, the signal circuit of B is closed by 
the armature of C, when, if the block ahead is clear, the 
armature of T will be closed, making а complete circuit through 
the signal at B, which will go to the clear position. Ав the 
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train passes D the signal at A is still held in the stop position 
by the armature of C, which holds the battery at D open 
until the train has passed entirely out of the block at B. 
Line wires Е and Н pass through the battery 5, armature of 
T and back to H, where circuit is completed through the 
mechanism of the caution or distant signal and the armature 
of the clearing relay I. In this manner the distant signal at A 
will clear when a train approaches it if the block ahead of B 
is clear. 

The “ normal danger plan is said to effect a great saving 
in cost of battery material to hold the signals at clear and in 
freedom from the liability of the signal sticking or freezing in 
the clear position. On the other hand the normal clear” 
plan appears to possess greater simplicity, ease of inspection 
and & better chance of quickly locating and removing trouble 
when it occurs. As far as cost is concerned, it would seem 
that careful railway managers do not consider the moderately 
higher cost of any equipment when once convinced that it is 
really better than something that can be had for less money. 

The one great drawback to the disc signal is that it is purely 
a colour signal. The engine driver has to depend for his 
indication entirely on the colour that is seen in the little 
window of the signal case. Iu hazy weather or smoky places 
or when the face of a signal does not reflect the light quite 
right it is very difficult to see the indications, especially when 
at some distance. The position of a semaphore blade can be 
seen as far as it is visible. This fact has lead inventors to 
get out electric semaphores of several types. 


(To be concluded.) 


THE “CLIMAX” BOILER. 


As promised in our recent description of the works of the 
Central Electric Supply Co. we now give our readers some 
additional particulars concerning the new Climax boilers. 
The illustration which we gave in our issue of January 9th 
will have conveyed an idea of their general construction. 
This is shown more definitely in Figs. 1 and 2, the former of 
which is a cross-section and half-sectional elevation and the 
latter a photograph taken of two partly ereéted boilers. Fig. 2 
shows the form of the water and steam drum into which the 
peculiar horse-shoe shaped circulating pipes are expanded. 
It should be explained that these circulating pipes are not 
interlaced, ав might be guessed from a cursory glance at the 
cross section in Fig. 1. The makers inform us, in fact, 
that it is a very simple matter to take out a single tube and 
replace it. The outside casing of the boiler being sectional 
and simply bolted together, it can be removed easily for this 
purpose, and by opening one manhole access is gained to the 
interior of the shell. The vertical distance between the ends 
of each circulating tube is between 12in. and 18in., and the 
horizontal distance can be traced from the cross-section in 
Fig. 1. These tubes start at a height of about 8ft. above the 
furnace grata and continue to about 2ft. from the top of the 
shell. The tubes are 1jin. and Зір. in diameter and 280 


to 1,000 in number, according to the size of the boilers. 


In the main cylinder, & short distance above the water 
level, a deflector plate is inserted, which tends to throw back 
any water that may be carried by the steam, and a series of 
diaphragms divide the upper portion of the cylinder, forming 
а series of superheating chambers, through which the steam 
is compelled to circulate in succession by the U-shaped tubes. 
The steam then passes into the space above the top row of 
tubes, seen in Fig. 1. Above the central shell, resting on the 
lower tubes, is a coll of 1}in. to 8in. pipe, depending on the 
Size of the boiler, and 100ft. to 300ft. in length. This coil is 
welded without screw joints, and the feed water passes through 
it before entering the boiler, so that the coil acts as an 
economiser. As the furnace is annular, encircling the shell 
of the boiler and enclosing the circulating tubes, each 
horizontal row of tubes is practically at a uniform temperature. 

Inspection of the shell and tubes is very easily undertaken. 
The boiler is constructed with manhole plates at the top and 
in the lower shell. Each section of the outside casing of the 
boiler Jis (provided with a cleaning door, through which the 


ashes and the soot may be blown off the tubes by means of a 
steam hose. А man can stand inside the shell and inspect 
every tube as well as the shell itself. From this position, 
also, he can scour the tubes with a turbine cleaner. 

It was necessary to feed the boilers with hard water at the 
Central Electric Supply Co.’s station until the water softening 
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plant was ready, and the makers inform us that on inspection 
after three months’ running, tbe interiors of the boilers and 
tubes was found to be in excellent condition notwithstanding. 
The type of boiler shown is intended for hand firing, but we 
are informed that mechanical stokers can be applied if 
desired, and that this has been done in some cases in the 
United States, from which, country the boiler comes to us. 
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The construction of the cylindrical shell into which the 
tubes are inserted is the same as that of any boiler shell 
except that it is welded longitudinally instead of being riveted, 
зо ав to allow of uniform spacing of the holes for the tubes. 

Of course, the main claim of the boiler is its economy in 
floor space. А 1, 500 n.r. “ Climax boiler occupies a diameter 
of only 17ft. 

In erecting the boiler, the central or main shell is placed 
upon the cast-iron foundation plate, which is then set upon 
the masonry. The foot castings attached to the main shell 
are then secured to the foundation plates by means of tap 
bolts. After this operation, the work of placing the tubes in 
the shellis commenced. After all the tubes have been pro- 
perly expanded, the whole is subjected to a hydrostatic test 
of 800lb. to the square inch. Should it be necessary to 
remove one or more tubes from the boiler after the test has 
been made, on account of a pin-hole or sand spot, the water 
is run out of the boiler and а new tube inserted, which is done 


| . 
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Fic. 2.—PHoTOGRAPH ок Two “CLIMAX” BOILERS DURING ERECTION. 


in a very few minutes. The tubes are again tested to see that 
those inserted have been properly expanded. This operation 
completed, the casings, which have been lined with the porous 
fire-brick during the period of placing and testing the tubes, 
are then placed in position and securely bolted. The canopy 
or bonnet is next placed, and thus the work of erection goes 
on until every part is in its proper position. 

The following test, made by the late Mr. Bryan Donkin on 
а boiler of this type about а year ago, will be of interest :— 


DESCRIPTION, &c. 

Type.—Vertical with water tubes, Makers, Messrs. Rowland & Co. 
(Ltd.) of Reddish, 

Makers’ Rating.—10,5001b. of superheated steam per hour. Test made 
at an output of 10,2341b. of steam per hour in the presence of Bryan Donkin 
with other assistants, 

p ш of Test.—To obtain the heat efficiency of boiler and all the usual 
ata. 

General Description of Boiler, &c. Vertical, with one central vertical 
water tube 42in. diameter with 375 curved 3in. internal diameter water 
tubes all around it. These Jin. tubes extend from a few feet above the 
fire to the top of the boiler. Outside and around these tubes is a circular 
shell of fire-brick, and outeide this latter a wrought-iron casing with a ver- 
tical wrought-iron chimney above. External diameter of wrought-iron 


casing about 11ft., height about 22ft., one annular grate with four firing 
doors. Gases go right round and about all the дїп. tubes and vertically to 
the chimney and between the central 42in. water tube and the brick shell. 

Starting and Stopping Test.—Moderately thin fires at starting and 
stopping tests. Clinkering one hour before commencing test and again one 
hour before finishing, a “ running start and end.” 

Stoking.—By hand on to annular fire grate tbrough four fire doors. 

Draught.—By chimney 42in. diameter of wrought iron. 

Chimney.—Height about 101%. from grate level. 

Grate.— Surface, excluding four dead plates, 64 aq. ft. 

Grate.—Air spaces to total surface of grate, about 50 per cent. 

Heating Surface.—Total heating, evaporating and superheating surface 
Sin. water tubes and central 42in. tube, 5,129 sq. ft. 

Water Surface.—Very small, area of 42in. central tube plus some of the 
Зір. water tubes. 

Sample of Gases.—Taken about every hour between top of boiler and 
bottom of chimney and at once analysed. 

Feed Pipes. — All visible and blanked off from others, no leaks. 

Grates, &c.—Fairly well covered, some air leaks round fire doors and 
tbrough wrought-iron casing, which were stopped as far as possible. Fires 
about Qin. to 12in. thick. | 

Feed Heater.—A small feed water heater on top of boiler and just below 
base of chimney. It consisted of a coil 180ft. run of 24in. hydraulic pipe 
and was suspended in the smoke box. External area about 141 sq. ft. 
This heated the cold feed water from 454°F. to about 80°F. 


TEST. 
C иаа НАК ЫРКЫ экы December 12, 1901. 
Duration of test (continuous) ........................... Eight boure. 
(Con SE ocius ууканын а dO eaa ME рашаан Nixon's Navigation. 
Moist coal fired per hour ................................. 1,1251Ь. per hour. 
Dry coal fired per hour, deducting moisture 1,057]b. do. 
Moisture in coal as Вгей.................................... 6 per cent. 
Heat value of «dry coal from and at 212°F. by 
calorimeter 154111. 
Ditto ditto ditto 14,886 B. T. U. per lb. 
Ashes, clinkers and small coke from fire grate ...... 261. per hour. 
Ditto ditto ditto per cent. 2:56 per cent. 
Analyses of dry exit gases CO, 1166 do. 
by volume. Mean of 9. — . . CO 0:06 do 
Analysis. О 740 до 
(by diff.) N. 8098 do 
| 100:00 
Approximate temperature of exit gases by metals... 598 F. 
‘Temperature outer ai. NE 51°-40°Е. 
Weather, very cold and wind Snowing all day. 
Vacuum at base of chimney and top of boiler......... 0`45їп. water. 
Average opening of damper .............. e ... Half open. 
Feed water per hour—cold to feed heater in boiler... 10,254lb. per hour. 
Mean temperature of cold water from zero............ 453 F. 
Steam pressure by gauge, lbs. per square inch ...... 191°7lb. per sq. in. 
Steam pressure absolute, lbs. per square inch......... 20641. do. 
Steam temperature of saturation from tables at the 
|a ror M 84 l1'F 
Steam temperature (superheated) by thermometer.. 455°Е. 
Steam degree of superheat above saturation ......... 70˙9F. 
No. of stokings per hour at each бге door ............ 1'9 
Approx. sizes of pieces of coal with a little dust lin. to біп. 
Horae-power on tasis of 54410. water evaporated 
per horse-power per hour from 212deg. ............ 297 н.р, 
Thermal efficiency of boiler, or the per centage of 
heat in the superheated steam produced, to that 
in ihe dry es, ties ve ene e naa 79°31 per cent. 
Lbs. of moist coal burnt per square foot grate ...... 17 0lb. per hour. 
Lbs. of dry coal burnt per square foot grate ......... 16:5lb. per hour. 
Lbs. cold water evaporated into steam superheated 
per lb, of moist coal as бгей........................... 9:10lb. 
Lbe. cold water evaporated into steam superheated 
per lb. of dry coal as ћгед.............................. 9:6821Ь. 
Equivalent, evaporated and superheated рег lb. dr7 
coal from and аё 212°Е.................................. 12:2251b. 


Lbs. cold feed water evaporated into steam and 
superheated per square foot of total heating surface 
Ratio of air used for combustion to that theoretically 


$'Z7lb. per sq. ft. 


required (approximate) рег cenie 65 per cent. 
Factor of evaporation from cold feed to temperature 
of superheated steam .................................. . 1262 


AN ELECTROLYTIC RECTIFIER. 


The yarious apparatus which it is necessary to employ when 
it is desired to convert alternating into continuous-current are 
too well known to require description here. The chief dis- 
advantage in such conversions is the necessity of employing 
rotatory machinery, and some plant that would perform the 
same functions asa rotatory converter, but yet be applicable in 
similar positions and circumstances to an ordinary stationary 
alternating-current transformer would fill a long-felt want. 
A French engineer, M. Nodon, has developed an electrolytic 
rectifier, which, he claims, fulfils these requirements by 


552 THE ELECTRICIAN, JANUARY 23, 1908. 


cutting off one-balf of a complete period of alternation, and 
thus changing the altermating current into a uni-directional 
puleating current. This, however, it only does when a single 
cell (Fig. 1) is used. If it be desired to make use of the half of 
the curve below the zero line, recourse must be had to a scheme 
of connections and grouping of cells (Fig. 2), which will be 
fully referred to later. 

he rectifier, which, as a development of the apparatus dis- 
covered by Pollak and Graetz, is extremely simple in design, 


Fic. 1.—SECTION ОР SINGLE CELL. 


and consists merely of a hollow cylinder A (Fig. 1) of zinc and 
aluminium alloy, immersed in a solution of ammonium phos- 
phate. A containing vessel, D, of iron, forms the other 
electrode, from which A is insulated by the rubber plug B. 
On starting the “ valve,” as it is called by M. Nodon, it 
merely acts as a liquid resistance, and does not choke back 
one-half of each alternation. This, however, only lasts for a 


Fic. 2. — DIAGRAM OF CONNECTIONS (GRAETZ METHOD). 


very brief time, and after а few minutes a film commences to 
form on the surface of the aluminium electrode. It is this 
film which possesses such valuable properties and permits 
current to pass in one direction only—i.e., from А to D. 
Obviously, the fact that only half the energy can be utilised 
is а disadvantage, but it is possible to adopt the scheme of 
connections shown in Fig, 2, and, by using four cells, convert 
all, or nearly all, the alternating current into continuous 
current, This grouping ig known as the Leo Graetz method ; 


by following out the connections it may be clearly seen that 
both semi-phases are utilised. 

When used in conjunction with polyphase systems the 
matter becomes rather more complicated, and it is necessary 
to employ a number of cells or valves equal to twice the 
number of wires used in distribution ; for instance, six would 
be required on а three-wire three-phase system. Each cell 
may be used for rectifying current at from 50 to 140 volts, but 
when the voltage exceeds the latter figure, two or more cells 
must be connected in series, allowing 140 volts as a maximum 
for each cell. 

Regulation in connection with those valves having a capacity 
of more than 4kw. may be effected either by a choking coil on 
the alternating-current side of the apparatus or by the adjust- 

q 


Fic. 3.— GENERAL VW OF ''NoDoN ELECTRIC VALVE.” 


ment of insulating sleeves which may be made to cover or 
expose the aluminium-zino cylinders at will. It is said that 
the efficiency of the cell remains practically constant for all 
loads and seldom falls below 75 per cent. The loss consists 
in a reduction of 10 to 12 per cent. of the E.M.F., and of a 
leakage of alternating current within the rectifier, correspond- 
ing to from 10 to 12 per cent. of the energy utilised. This 
energy is dissipated in heat, which is liberated within the 
cell, and causes the temperature of the latter to rise to about 
50°C., after which radiation from the metallic casing prevents 
а further excessive rise. The adjustment of the insulating 
sleeves over the aluminium electrodes may be effected either 
automatically or by hand, The frequency, within ordinary 


Fic. 4.—ONDOGRAPH CURVES WHEN CHARGING CELLS. 


limits, of the applied voltage, appears to have no effect on the 
efficiency of the apparatus. Fig. 8 shows the external 
appearance of a set of four cells, arranged so as to utilise both 
the part of the curve above and that below the zero line on a 
single-phase system. Fig. 4 is a curve showing the action 
of the valve when charging accumulators. By making the 
aluminum cylinders hollow, and providing a fan underneath 
the cells, a strong cooling draught is sent quite through them, 
thus preventing any excessive rise of temperature. 7 The 
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current-density is calculated at about 5 amperes per square 
decimetre of active surface of aluminium. 

M. Nodon has also designed an electrolytic condenser on 
the same principle as his rectifier, which possesses а con- 
siderable capacity for its size, and should be useful for starting 
alternating-current motors and similar purposes. 

The rectifier is now being put on the markat in sets of cells 
large enough to deal with 10kw. at the maximum voltage of 
140 The selling agent in England is Mr. H. Snowdon, 
52, Queen Victoria-street, E.C., and the price of a complete 
set of four cells having a capacity of 5kw. for a single-phase 
circuit is £30. This price would appear to be almost prohibi- 
tive in the case of motors connected to single-phase circuits, 
but as the construction of the valve is simple, it may 
safely be inferred that the selling price would be considerably 
reduced if there should be а real demand for this apparatus. 


THE PHOTOMETRY OF ELECTRIC LAMPS.* 


BY DR. J. A. FLEMING, M.A., F.R B. 
(Continued from page 4.20.) 


III. HETEROCHROMATIC PHOTOMETRY. 


We may in the next place consider some interesting questions 
connected with the photometry of lights of different temperature, and 
therefore, in general, of different spectral character. Any pair of 
lights may be defined as tsochromattc or heterochromatic, as follows :— 
If we form the spectra of two lights and alter the brightness of one 
of them until the spectra match each other in brightness at one 
common wave-length, say in the yellow, then if the tra are 
matched at all other corresponding points in brightness at the same 
time, the lights are said to be isochromatic, On the other hand, if 
the epectra of two lights, when equalised at one common wave-length 
in brightness, are unequal in brightness at all other points, they are 
said to be heterochromatic. Hence, this fact introduces us to the ques- 
tions: In what sense can we ас of the candle-power of an arc lamp! 
Canany scientific meaningat all be attached to this common ex pression ? 
The human eye has two distinct powers corresponding to the two prin- 
cipal qualities of a ray of light —namely, a power of colour discrimina- 
tion and a power of brightness discrimination. We can pronounce a 
judgment upon two adjacent illuminated surfaces, and say that they 
are either alike or unlike in colour; but apart from the colour 
difference, we can also pronounce a judgment in respect of their illu- 
mination or brightness. This last judgment is more difficult in pro- 
portion as the two patches of light approximate to pure spectral 
colours. In judging two white surfaces illuminated by pure red and 
blue light сереси, there is room for a large difference of personal 
opinion as to their relative brightness ; whereas, if the two incident 
lights are very 0 e is to say, much mixed with white light 
then it is possible for several persons to make a closely identical 

judgment as to the equality or inequality in respect of brightness of 
the illuminated surfaces. Doubts have sometimes been raised 
whether we can compare differently coloured surfaces or lights in 
regard to brightness or illumination alone. It is clear, however, 
that any compound ray, whether reflected from a surface or radiated 
by an illuminant, can be expanded into a spectrum, and each indi- 
vidual ray compared as regards brightness with the correspondin 
ray in some standard of light. Hence the effect of the compoun 
ray is to produce a certain resultant or integral brightness which is a 
consequence of all the separate intensities or brightnesses of the rays 
of which it is com as well as а certain compound colour вепва- 
tion which is due to the sum of all the separate colour effects of the 
various wave-lengths. 

The opinion has been advanced by Lépinay and Nicati, and has 
also been supported by Blondel and others, that the eye possesses a 
form or detail discriminating power, which is not identical with its 
ponor of discriminating a difference in brightness. It may be argued, 

owever, that this detail-discriminating power depends essentially 
upon the brightness-discriminating power of the eye. If, for instance, 
we are reading a book, or examining a pattern of black lines drawn on 
a white ground, we have really before our eyes portions of a surface 
which have unequal reflecting powers, and hence, when illuminated, 
there is a difference in the brightness of the two parts. We guide the 
eye along the boundary of a letter by the aid of the difference in 
brightness between the adjacent parts, and we cannot distinguish any 
pattern on a surface in which, between the adjacent portions, there is 
nodifferenceeither in brightness or colour. On theotherhand, Lépinay 
and Nicati have asserted that if we equalise, what we may call, the 
integral brightness on two separate white surfaces, one illuminated 
by light of one kind, say blue, and the other illuminated by light of 
another kind, say red, then we can more easily distinguish a black 


* Abstract of a Paper read before the Institution of Electrica! Engineers 
on December 11, 1902. 


pattern drawn upon the surface illuminated by red light, than upon 
the surface illuminated by the blue. The above investigators have 
stated that if yellow and blue light produced by any prismatic means 
are adjusted to produce equal apparent brightness when falling upon 
two parts of a uniform white surface, then when these rays are 
allowed to fall upon a printed book the type is more easily read 
which is illuminated by the yellow light than that illuminated by 
the blue.* It may, therefore, be the case that the integral bright- 
ness of lights of different spectral compositions is not а measure of 
their power of bringing out а detail printed in black on а white 

und. If so, we must include amongst the powers of the eye a 
definite detail-discriminating power, and among the qualities of a 
ray of light a detail-revealing power, understanding by this term 
* detail " а fine pattern of black on white, such as a printed page or 
bandwriting, or fine black lines or black dots on a white ground. It 
may be noted in passing that we cannot detect the existence of a 
black line on а white ground unless the width of the line subtends a 
certain angle at the eye. A line having an angular width of 1’ can 
certainly be seen. This corresponds with a line 1mm. in width viewed 
at a distance of 344cm., or about 11ft., but a black line on a white 
ground having a width subtending an angle 1” certainly cannot be 
seen. This ability to see a black line on a white ground is dependent 
on the illumination of the surface. 'Thus, if we draw а series of 
parallel black lines of gradually increasing width, we shall find that 
they cease to be visible one by one, either as we move farther away 
from them, or as the illumination on the paper is decreased. The 
same thing is true of white spots of various angular magnitudes 
placed on a black background. Hence, the power to discriminate а 
number of black lines having a given angular width ruled on a white 
surface may become a measure of the illumination of the surface. If 
on a white ground we place a number of black lines or black dots, or 
on a black ground а number of white dots of such а diameter that 
at the distance of distinct vision they subtend an angle 1'; and if we 
illuminate one portion of this ruled or dotted surface, one by a 


standard illumination and the other by а light under test, we may 


assert the two portions to be equally illuminated when we can wit 
ual ease or sharpness distinguish the pattern on the two portions. 
This statement, however, is largely qualitied by the reflex power of 
the pupil of the eye to vary in aperture according to the illumination 
of the object regarded. If we could control the aperture of the pupil 
there might possibly be a definite discriminating power correspond- 
ing to each grade of illumination. As it is, the lower the illumination 
the more we “strain” the eye in the effort to see detail. It ap 
that this method of judging the equality of illumination of two 
parts of a white surface does not lead to quite the same results as the 
process of judging the integral brightness of the surfaces. коршау 
and Nicati have accordingly distinguished these two methods by 
calling them the “method of equal brightness" and the “method 
of equal distinctness or sharpness,” and M. A. Blondel, in discussing 
this eubject, has pointed out that we may distinguish the value of a 
standard according to its * luminous intensity or its visual inten- 
sity,” or we may perhaps translate these expressions somewhat freely 
by calling them “ the power of creating brightness” and “ the power of 
revealing detail.. 

The purposes for which we require artificial light are partly for reveal- 
ing what we call the colour differences between objects and partly for 
revealing detail. In the one case the chromatic quality of the light is 
of great importance. In the second place, the chromatic quality is 
not of so much importance, provided it is accompanied by sufficient 
intensity or brightness. Thus, for the purpose of reading, we are 
far less concerned with the chromatic quality of an illumination 
than we are when we are providing an illuminant for a picture 
gallery or a dye house, Another matter in connection with etero- 
chromatic photometry of special interest is that known as Purkinje’s 
phenomenon, which is intimately related to the general law connect- 
ing stimulus and sensation. The above phenomenon is best illus- 
trated by the following experiment :—We take a white right-angled 
wedge, and illuminate one side by a red light and the other side bya 
blue light, and adjust the distance of these two illuminants until we 
obtain what we consider is an equal illumination on the two adjacent 
sides of the wedge. If we then move in both these lights to half their 
distance from the we in other words, make the objective brightness 
of the surfaces fourfold—we find that the retinal stimulation or the 

rent id: ger of the two surfaces is no longer the same. It is, 
therefore, clear that although the retinal sensation of brightness 
increases with the objective or actual illumination of the surface, it 
does not increase according to the same law for all colours, Fechner's 
law, connecting sensations and stimulus, is sometimes stated in the 
form that sensation varies as the logarithm of the ratto of stimulus to 
minimum stimulus, understanding by the latter term the stimulus 


” Macé de Lépinay and W. Nicati, Journ. de Phys., Vol. IL, p. 75, 1883. 

t The reader may be referred to a Paper by M. A. Blondel read before 
the Congress of Electricians at Chicago, 1893. See aleo The Electrician, 
Vol XXXIL, p. 117, for curves representing the distribution of visual 
intensity and luminous intensity in the spectrum ; also for an excellent 
discussion of the problem of heterochromatic photometry. 
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which has to be applied before any sensation at all results.* Hence 
itis clear that if we could set out in the form of а curve for the 
different colours, the objective intensity and the retinal sensation for 
different colours, these would be represented by different curves. 
The curve corresponding to а red light would be steeper than the 
curve corresponding to a blue light. It follows from this that if we 
illuminate such a simple wedge photometer on one side by a candle, 
and on the other side by an arc lamp, the ratio of the distances at 
which these two illuminants must be placed in order to produce what 
we consider to be an equal brightness on the two surfaces, will 5 
upon the degree of that surface brightness. Hence, there is no fixed 
ratio between the luminous intensity or illuminative power of an 
arc lamp and a candle in regard to the brightness they produce on a 
white surface, apart altogether from their colour difference. 

In view of these facte, great authorities, such as Von Helmholtz, 
have declared that there was no such thing as heterochromatic photo- 
metry ; in other words, no possibility of defining in any scientific 
sense the candle-powerof an arc. With regard to colour-distinguishing 
power, or colour-revealing power, it is perfectly clear that no scientific 
meaning can be attached to the term “ candle-power of an arc.” Our 
апда) light, as regards revealing the so-called natural colours of 
objecta, is dayligh!, say the light from a northern sky, such as that 
which an artist admits to his studio. The same surfaces viewed by 
the aid of other illuminants may create totally different sensations in 
the eye, and it is a question whether any single numerical coefficient 
can be attached to these illuminants defining their colour-revealing 
powers in terms of daylight, taken as a standard. On the other hand, 
if we separate out the sensation of brightness from that of colour, we 
can then define the power of an arc in terms of that of a candle, as 
regards its power of producing brightness on a white surface, pro- 
vided we define what that brightness shall be. If we take as our stan- 
dard of brightness one candle-foot, that is, the illumination produced 
by one candle placed at a distance of 1ft. from a white surface, then 
we can by опе single number express the ratio of the two lights in 
producing brightness of this kind, but the same ratio is not applic- 
able to other degrees of brightness, and hence, generally speaking, 
there is no such thing as an absolute candle-power of an arc.“ In 
consequence of Purkivje's phenomenon, an arc-lamp has less candle- 
power the nearer the eye isto it. It has therefore been proposed that 
we shall define the ratio of two heterochromatic lights by means of 
their detail -distinguishing powers. This could be done if we agree 
ona certain pattern which shall afford, as it were, a standard of dis- 
crimination. Suppose, for instance, that we rule on a white surface 
a number of black lines Imm. wide and 1mm. apart; then the width 
of these lines subtends an angle of l'at а distance of 3:44 metres. 
We can by photography reduce this diagram to such dimensions that 
the lines subtend the same angle at a distance of 10in., which is about 
the distance of distinct vision. 
Ritchie wedge or a Bunsen disc with two pieces of paper equally 
ruled with the above pattern of lines, or on which the above standard 
has been Роста реа, then we might define the equality of bright- 
ness or illumination on the two surfaces of the disc or wedge as being 
those which enable us to distinguish with equal ease the ruled pattern 
ou the two surfaces. The same test can be applied using white dots 
of given angular magnitude on а black ground as the test object. 
Such an equalisation may be called an equalisation of distinctness, 
as compared with an equalisation of mere surface brightness on two 
white surfaces. The first may be called the method of equal distinct- 
ness, and the second may be called the method of equal brightness. 
The two methods do not lead to precisely the same results when we 
employ two such illuminants as a candle and an are lamp. Some of 
the above statements have been tested by experiments recently made 
in the Pender Laboratory at University College, London. 

Experiments have been made to obtain a standard for testing the 
discriminating power of the eye in various illuminations, This has 
been done in the following manner :—It is possible to buy a certain 
kind of black printed calico with white spots upon it placed at equal 
intervals, these white spots being 2mm. in diameter. If a square of 
this material is photographed, it is possible to obtain a photograph 
consisting of black spots on a white ground of such a size that when 
the photograph is viewed at a distance of 10", which is the distance 
of distinct vision, the ашы of 75 8 3 аа an angle of 1’. 
By preparing two paper photographs oi this description, consisting 
of a eh hits dole hava an angular шш of 1' and placing 
these photographs on either side of а Ritchie wedge, it is easy to 
balance two lig ts placed on the two sides of the wedge, not with 


to their power of making equal surface brightness, but with 


regard to their power of equally revealing detail. A difficulty, how- 
ever, that has presented itself is that this photometric method does 
not appear to be sufficiently sharp. Опе can change the intensity of 


+ Itf S stands for sensation and I for stimulus, and : for the least 
stimulus which will create recognisable sensation, then, according to 
Weber's investigations on Fechner's law S =k log E where k is some con- 
slant of sensation, See also Principal C. Lloyd Morgan, F.R.S., on “Studies 


in Visual Sensation," Proc. Roy. Soc., Vol. LXVIII., p. 459. The Croonian 


Lecture, March 21, 1901. 


If we cover the two sides of the |: 


one of the lights by а percentage which would make itself at once 
evident in an ordinary photometer, without changing in a very 
marked degree the discrimination of the detail This, however, is 
undoubtedly connected with the reflex power of the eye to accommo- 
date itself to different illuminations on the surface regarded. If the 
illumination falls off on one side, the pupil of the eye, in looking at 
that surface, immediately expands in the effort to search for more 
detail. This matter does not seem to have received sufficient atten- 
tion in many researches in which the power of the eye to see fine lines 
has been used as a measure of brightness, The author has, however, 
found that the difficulty arising from the reflex adjustments of the 

арр of the eye сап greatly, if not entirely overcome by the 
ollowing simple device: — A thin metal plate is placed in front of 
one eye, which is pierced with an aperture 1mm. in diameter, and 
through this small opening the diagram on the photometer disc or 
wedge is examined. The light that reaches the eye is, therefore, 
limited by the angular aperture of this small opening, and no altera- 
tion in the pupil of the eye, within the limits naturally occurring, can 
influence the amount of light entering the eye. Nothing can alter it 
but the illumination of the disc looked at. If, aided by this simple 
device, we examine a sheet of black paper, or black calico, on which 
there are small white dots or narrow white lines, it will be found 
that, as the illumination is gradually decreased upon the screen, the 
spots vanish with extreme sharpness at one point. It follows, there- 
fore, that, by the use of such an “ artificial pupil" of constant size, 
the process of photometry by the discrimination of а standard black 
and white pattern is rendered much more exact. 

The arrangements most convenient to use for such a discrimination 
photometer are a brass tube, having at the end close to the eye a brass 
plate pierced with an aperture 1mm. in diameter. By the aid of this 
tube we examine а Ritchie wedge, the two sides of which are covered 
over with white paper ruled with black lines of various widths and 
placed on the sides of the wedge, or else with dead black paper, on 
which there are small white spots or parallel white threads „ymm. in 
diameter. It may be poesible to agree upon a standard discrimination 
pattern, consisting of such white dots pgmm. in diameter, placed, say, 
1mm. apart, and examined at a distance of 250mm. through an aper- 
ture 1mm. in diameter placed close to the eye. Two lights are then 
said to produce equal illuminations on this disc, if when so regarded 
we see the pattern on each part with equal distinctness. The ques- 
tion which remains to be decided is which of these two methods best 
gives us a measure of the practical value of the illuminant. The 
postulates made are that equality in retinal sensations implies equality 
in objective brightness or illumination, and that actual illumination 
must vary inversely as the square of. the distance from the luminous 
source, in consequenee of the rectilineal propagation of light. 

The difficulties of heterochromatic photometry, and especially the 
personas difficulty experienced by many observers in distinguishing 

etween the general brightness of two surfaces and their colour 
difference, has led to many suggestions with the object of putting the 
photometry of lights of a different spectral character on a more certain 
basis. Two of these methods are sufficiently important to deserve 
mention here. The first is that due to Crova, which is based upon 
absorption. The old plan of holding a piece of red or n pm 
in front of the eye when compariny, by means cf the photometer, 
an arc lamp with a candle or glow p ia, of course, utterly 
unscientific, and the figures obtained of no value whatever. Crova's 
method depends on the fact discovered by him (see Comptes Rendus, 
Vol. LXV., p. 572) that the integral brightness of two nearly white 
lights are in the ratio of the brightness of the rays in them having а 
wave-length 0 5824. Hence, if by means of an absorbing medium we 
select from two heterochromatic lights the rays approximately of 
this wave-length and determine their relative intensity, we have, 
according to Crova, a figure which gives us the relative brightness 
of. the two e For this purpose Crova employs a solution con- 
sisting of sublimated anhydrous ferric chloride 22'321 grammes, 
crytallised nickelous chloride 27:191 grammes, dissolved in distilled 
water, and the volume brought up to 100 cubic cm. at 15°С. This 
solution is placed in a glass trough, and transmits radiation of a 
wave-length lying between 0 630, and 0534, having a well-marked 
maximum at 0582,.* If this trough is held in front of the eve- 
when ош a photometric comparison between an arc lamp and 
a candle, and if the distances of the illuminants are adjusted so 
that the two parts of the photometer disc seen through this solution 
аге of equal brightness, then, according to Crova, the luminous 
intensities of the two lights are inversely as the squares of their dis- 
tances from the screen. It is certain, however, that Crova’s method 
can only be applied within limits If the spectral character of the 
two lights is very different, it is unquestionably inapplicable. 

Another method for eliminating the colour difficulty in the photo- 
metry of dissimilar сБ is by employing the method of “ flicker” 
suggested by Prof. О. N. Rood in 1893. Rood constructed a photo- 


* gu —0'001mm. Comptes Rendus, Vol. CXIX., No. 16, p. 627; Octo- 
ber 15th of The Electrician, Vol. XXXIII., p. 754 ; or Palaz, “ Traite de 
Photometrie Industrielle," p. 82. 

t Science, Vol. VIL, 1898, p. 757. Also Science Abstracts, Vol. IL, 
abstract 26. Alsosee American Journal of Science, Vol. XLVI., p. 173, 1893. 
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meter as follows :—A Ritchie wedge with white surface has placed 
in front of it a prism or a lens in such a manner that on looking 
through it the eye sees only one of the surfaces of the wedge at 
atime. If the prism .or lens is made to vibrate rapidly, so that 
alternate glimpses are obtained of the two sides of the wedge, we 
have what is called a “flicker photometer.” If the two sides are 
illuminated by heterochromatic lights, then, on employing the 
vibrating prism, the difficulty of „ the two sides 
on the wedge are equally bright, apart from their colour difference, 
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Fic. 7. —"Lick ER. PHOTOMETER. 
M. Motor carryiog White Maltese Cross Fan F. S. Fixed Screen. 


is reduced, The principle of the flicker photometer was discovered 
by Prof. Rood in the course of some experiments with a Maxwell 
colour top. The principle involved is that if two surfaces are 
alternately presented to the eye which are differently illuminated, 
then a certain peculiar flicker is produced, which is destroyed if 
the surfaces are made to be equally bright. The two surfaces must, 
however, alternately fill up the whole field of view of the eye, 
and be, as it were, superimposed. The flickering effect then dis- 
appears, ое that the surfaces are equally bright, no matter 
whether they are of the same colour or not.“ 

Another variety of flicker photometer has been described by 
Prof. F. P. Whitman.f From a circle of white card, which is fixed 
to the axis of a motor, he cuts away a semicircular segment. This 
disc is placed on the photometer bench so as to make an angle of 
30deg. with the line of light. Behind this disc is placed another 
fixed sheet of white card, inclined at an angle of 60deg. to the revolv- 
ing disc. The two lights to be compared are placed on either side 
of this arrangement, and on revolving the disc and looking in the 
proper position we obtain intermittent glimpses of the white card 

hind. The brightness of the two surfaces—namely, that of a disc 
and the card —are then equalised by moving the lights, and this 
equality in brightness is known to exist when the “flicker” just 
vanishes, The author has made a slight modification of the above 
form of flicker photometer by employing а white card disc cut in 
the form of а Maltese cross, with the open sectors equal in magnitude 
to the cross arme, and using the disc on the axis of a motor as above 
described (see Fig. 7). Another compact form of flicker photometer 
devised by the writer contains in a box the screen and fan driven by 
clockwork at just the right speed. It is quite an easy matter to com- 
pere by means of it an arc lamp and а candle. Prof. А, Vernon 

arcourt has mentioned in а Paper on * Photometry by the Pentane 
Standard " that his attention was drawn by Mr. Dibdin, chemist to 
the late Metropolitan Board of Worke, to the fact that a star disc 
affords a much better means of comparing heterochromatic lights than 
the simple Bunsen grease-spot disc. Ina using the ordinary Bunsen 
grease-spot disc for the comparison of heterochromatic lights, the 
writer has found that the colour difficulty is partly eliminated by 
throwing the eye out of focus. In other words, not endeavouring to 
obtain too sharp a view of the object looked at. It was shown in 
1877 by Charpentier, and Donders in 1880, that the so-called yellow 


* According to the investigations of E. S. Ferry on “ Persistence of 
Vision (see American Journal of Science, Vol. XLIV., September, 1892), 
the duration of a visual impression upon the eye is not much affected by 
colour, but almost entirely determined by brightness, and the duration 
ere inversely as the logarithm of the brightness В of the light, or 
D= pig 
T Scrence Abstracts, Vol. IL, Abstract No. 28. Also Physicel Review, 
Vol. III., p. 241, 1896. See Proc. Brit. Assoc., Aberdeen, 1885. 


E. Eye Tube, 


t in the retina of the eye is less sensitive than the remainder of 
the retina to the most refrangible rays, ` Hence the judgment 
which is formed as to the relative brightneas of two adjacent surfaces 
different in colour, will depend upon the angular magnitude of these 
surfaces, If the two surfaces do not subtend an angle at the eye 
greater than 45’, then there is a selective action in the eye which 
reduces the colour difference between the two patches, and renders 
it more easy to decide as to their relative brightness. If, however, 
the patches to be compared are much smaller than this, there is a 

| coneiderable increase in diffi- 
culty in deciding as to their 
A general brightness. 
SE Before heterochromatic 
photometry is placed on а perfectly 
satisfactory basis, we require to deter- 
mine and to define more closely what 
it is we are comparing, or desire to 
compare. We want, if possible, some 
means of defining how far any 'given 
illuminant differs from daylight in 
colour-revealing power for certain 
standard coloured surfaces, 

The mere term “ candle-power of an 
arc” is unquestionably too vague to 
satisfy requirements at the present day, 
in defining the value of a given electric 
arc lamp as an illuminating agent. 
Apart altogether from the difference in 
the distribution of the light created by 
continuous-current arcs and alternating- 
current arcs, open and enclosed arcs, 
flame шш other азы of уа 
with epecially-prepared carbons, there 
are peculiarities about the light emitted 
from these various forms of arc lamp 
which render them best suited for par- 
ticular forms of illumination, and not 
sufficient information of scientific value 
is gained by simply describing them 
as arcs of so many mean epherical candle-power, or so many watts. 
Oar ideal light is daylignt. We ought to be able to define how far 
any artificial light can act asa substitute for daylight in enabling 
us to see surrounding objects in their proper colours, with their 
proper details and their proper brilliancy or relative brightness, 


(To be concluded.) 


A and B. Two Sources of Light. 


ELECTRICITY WORKS ACCOUNTS. 


. Leeds Municipal Tramways. 


So fur as the available official returns admit, an analysis of 
the working of the electrical section of these tramways during the 
last three years is given in our first table. Unfortunately for the 
purposes of full analysis,these returns are unsatisfactory, both in 
the extent of the information and especially in the form in which 
the costs are classified. It is, however, in avy case, difficult 
to apportion fairly the costs on a system of lines using simul- 
taneously electrical, steam and horse power. The respective 
costs, other than those of general management, may be com- 
paratively correctly ascertained, but the administrative and 
property charges offer difficulties. Га the case of the Leeds 
accounts, the management and general expenses of the whole 
system were, in the official returns, equally divided between 
the electric, steam and horse lines—one-third to each for 1899- 
1900. In the 1900.1 accounts one-ninth of these charges were 
allocated to each system of steam and horse, and the remainder 
to the electric lines, whilst in 1901-2 90 per cent. was charged 
to the electric lines, 8:6 per cent. to steam and 1:6 per cent. to 
the horse lines. The corresponding car-mileage may be found 
in the table given below. In our analysis we have perforce 
adopted the apportionment of the official accounis, only the 
electrical section of the undertaking being dealt with. 

In order to farnish an idea of the progress of the tramwaya 
undertaking as a whole, Table II. is given. It shows that 
the car-mileage run electrically was 45 per cent. of the total 
for 1899-1900, and had risen to 87 for 1901-2. Corresponding 
with this change, the receipts per passenger and per car-mile, 
and the number of passengers carried per car-mile remained 
very steady, the latter figure for the three years under review 
being 10-4, 10:5 and 10:2 respectively, but the earning power of 
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LEEDS ELECTRIC TRAMWAYS. 


| HULL ELECTRIC TRAMWAYS. 


Net interest on loans 


1111 
111111 


Worked by ..............›... . . Leeds Corporation. Hull Corporation. 
Date of Commencement of Working August, 1897. July 5, 1899. 
BUS ]³Ü wm eI Аара ан Overbead trolley at 500 volts. | Overhead trolley at 500 volts. 
Hanager‚ J. B. Hamilton. | { W. J. McCombe. 
Engineers . J. Burbridge. A. E. White and A. S. Barnard. 
PERIOD Year ended Year ended Year ended Year ended Year ended 
d MAR. 25, 1900. | MAR. 25,1901. MAR. 25, 1902. | MAR. 31,1901. | MAR 51, 1902. 
. QUANTITIES, 
Train or car mileage ............... 1,205,812» „2,506,655 5 4,096,607 * 1,647,026 2,218,696 
Passengers Carried ............... — — — 17,264,013 21,065,999 
Length of line authorised (miles) — — — 15 double 15 double 
> „ constructed „ About 12 19 $1775 — 10 double 
E „ under construct’n ,, — — — — — 
„ „ Toute worked ,, About 12 19 3175 9:52 9:52 
г „ single track worked | 
(miles) ............ nil 1:5 $5 $ 
ü „ double track worked | 
(miles) About 12 17:5 28:25 
Total equivalent length of single | 
track worked (miles) ......... About 24 565 60 
Rolling stock, No. of motor car: | 
ог locos. ........................ About 75 | 166 245 
Rolling stock, No. of trailer cars. About 18 nil 
T nmi 
CAPITAL. Total. | at route, Total route | “route. : route 
Authorised (Total)... . . . . — — — — — 2210,0 000 | £28,400 [£270,000 | £28,400 
Authorised (share)............... — — — — — — — 
(loan) .............. | — — — — — 270,000 28,4 400 | 270,000 28,400 
‘Received та NE mE - — — — 217.849 22,900 813,355 28,700 
А share) ................. — — — == =< = ' == ni = 
ee "ct: — — — — — 217,849 22.900 | 273,355 28,700 
Expended (Total) .................. — — — — — 200,223 | 27,340 | 310,552 32,630 
On line open for traffic......... — = == == = | 161,260а 16,950 190,879 20,050 
„ in course of construction — — — = == 
On working stock, with power 
Station — — — — 97,0265 10,200 117,733» 12,370 
Oa miscellaneous  .............. — — — — 1,938¢ 204 1,938¢ 203 
Balance of Capital Account...... — — — — | — — – 37,197 3,910 
Reserve or Sinking Fund — = — — | 9,028 949 15,826 1.663 
Depreciation Fund ............... — — — — | 14.061 1.477 25,900 2,720 
R Total | "Mer Total d 
El ecc £63,497 | 12:635d. |£133,450 
From passenger traffic ery == | = = = 
Miscellaneous sources == | — — = 
EXPENDITURE. 
DOCG) аана E £28,147° , 5805d. | £64817/ 
Power or Generating Expenses... 
lp m 
Wage Как аз 
Oil, water and atores........ ... 
Repairs and renewals at station 
Maintenance irs and Re. 
neꝛoals outside Station — 4, 800 0°7О4. 10,776 1`1654. 
Maintenance of way ............ 0°645d. — — 1,5924 01724. 
Repairsof 555 р = = 1 ‚5593 9˙109d. 
Overhead line and cables | — — = 79: | 00814. 
CONS S с . с > . — à а= 4 . Й 
о E IUE | 5613« | 11174. | 14,937 1.4304. 12964. 6875 | 077444 
Miscellaneous ..................... = — — — = = = = =, 
Traffic Expenses ess — — — — — 15,700 2294 21,182 | 22854. 
Salaries and wages —4 == —^ == = == сы 19,129. 20704. 
Fuel, light'g, water, oil & stores == = == = = = = 1,110 0°120d 
Tickets and stationery ......... — = == == = = = р 
Miscellaneous — — — — — == == 895" | 00974. 
General charges . — | — — — — 1,500 022d. 1,611 017 4d. 
Salaries ..... — — — — — — = s tie 
Stationery and printing — — — — — zx "E j 
General sutablishinent charges == | um = = == = = 514 0:041d 
Miscellaneous ..................... a: = >d = == E: = 22 d 
Rents, rates and taxes ........... 1229 ^ 09454. | J. ast | 04464 0448d. 8,0% | 0534. 5,876 | 056364. 
Miscellancous items ...... q — — — — — 270) 2. 255р . 
Total, mean capital] Т 1. ня Тоба! Ын сара! | Total тш capital Total menu capital 
. а 1 ° 1 а 0 
FINANCIAL RESULTS. И Кереш: з E М expended. ] expended. expended. 
Working Profit for Period ...... == — ке — | = 239.963 _ ‚ 199% | £40,856 14317 
Sum carried to depreciat'n fund £2, 5020 о £135,412» = 29, 8440 14,061 700 °ў 11,858 4:157; 
T reserve fund . = j 

Balance Available for Distribut'n 93, 563 11 TU 36.000? | 12 670 

Percentage of total expenditure 

to revenue ........................ 54-07 44-59% 5557, 

Revenue per Mile of Route 26,170 £7,558 £9.230 

Expenditure per mile of route... £3,429 £3,360 £4,940 

Rev. per Passenger from Fares == 1004. 1004 

Total Revenue per Passenger.. "e 100d. 100d 

No. of Passengers per Car Mile "es EM 10:5 95 
» (В.О.Т.) units generated... 2,452,741% 5,232,054 1,614,507* 1,969,557 
' ; „ purchased nil nil nil nil 
Generating expenses per unit А | 
generated ........................ 0`6974. 0:3524. | 0:892d. 0:899d. 
Mean price paid per unit purc'h'd = nt C 
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THE HEWITT AND NODON RECTIFIERS. 


The advent of two rectifiers or converters without moving 
parts, one of which was described in the last issue of The 
Electrician, and the other in another column of this issue, 
naturally raises queries and conjectures as to their possibilt- 
ties. The mercury vapour re ctifier—miscalled ‘ static ’—at 
first sight opens a field of almost unlimited dimensions, but 
there are several points of importance in connection with it 
which must first be cleared up. It is said, for instance, that 
the apparatus will work up to 1,000 volts with a constant loss 
of only 14 volts, throughout its whole range. Obviously, 
then—if this statement is correct—the resistance undergoes 
some curious change, and the efficiency increases in direct 
proportion to the applied pressure. Whether the laboratory 
figure of 1,000 volts will be confirmed in actual practice remains 
to be proved, but it appears to us that such will not be the case 
unless considerable alterations are made in the design. Then 
there is the difficulty of starting the converter, which, although 
not serioug, cannot be over come without making the apparatus 
complicated, and, as a consequence, more likely to break down. 
As explained in our article, the resistance of the converter, 
which appears to be wholly due to the negative or mercury 
electrode, must be broken down before it will start, and this 
might be accomplished by means of a small step-up trans- 
former. In single-phase working this transformer would have 
to be permanently connected to the terminals, or the resis- 
tance of the negative electrode would reassert itself and allow 
the rectifier to cease its functions. The presence of the 
transformer would entail a slight loss of energy, but a further 
and considerably greater disadvantage would be introduced by 
the continued increase of voltage, which might eventually 
result in the fracture of the bulb and admission of air. Mr. 
Hewitt's idea is certainly an ingenious one, and, doubtless, he 
will find means to overcome the difficulties which are always 
present in the first practical application of a new scientific 
principle. For the present the instrument might be used for 
charging small stor age batteries, or similar purposes, but it is 
rather ambitious to suggest its adoption in connection for 
electric power and traction. When dealing with power on а 
larger scale an appreciable amount of heat would be generated, 
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and the rate at which this heat could be got rid of would alone 
determine the ultimate capacity of the converter. Having been 
taken up by the Westinghouse Company, however, the appa- 
ratus is in good hands, and we look forward to its emerging 
iriumphantly from the experimental stage and becoming a 
practical adjunct to the plant of an alternating- current 
electricity works. 

The electrolytic reotifier or ‘ electric valve ” developed by 
M. Nopon depends on quite а different principle for its action. 
It was discovered independently by Gnaxrz and Рошлк in 
1897, and is extremely simple, although the exact reasons for 
its curious action are still open to discussion. At that time, 
however, it was thought that the property possessed by alu- 
minium, when acting as an anode, of intercepting the current, 
eould only be relied upon when tke voltege did not exceed 22, 
and that if higher voltages were used several cells would 
have to be connected up in series. This impression was 
ап erroneous one, and it has since been found that it is 
possible to work up to 140 or 150 volts with a single cell. 
The electrodes used were of aluminium and carbon, and the 
inventors stated that the electrolyte might consist of а dilute 
acid, or, better ЕШ, sn alkaline alum. Immediately the 
discovery became known, many theories were advanced as 
explanations of the extraordinary behaviour of the aluminium. 
It was shown that a film was formed on the surface of the 
aluminium which possessed a very considerable, though 
unstable, resistance. The presence of this film can at first 
only be detected by the appearance of interference fringes on 
the surface of the electrode, but after the cell has been work- 
ing for some considerable time, it assumes a dull grey colour 
and may offer either a counter E.M.F. or an exceedingly 
high resistance. But it may also act as the dielectric 
of a condenser, while the electrode itself acts as one plate 
of the condenser, and a layer of electrically charged ions 
in the electrolyte as the other. There are thus three hypo- 
theses upon which the possible aetion of the cell may be 
based. The suggestion that the phenomenon may be due 
io а counter E.M.F. is not а good one, for if the lead storage 
cell be taken as an example, the argument is immediately shown 
to be fallacious. An E.M.F. between peroxide of lead and 
the positive lead plate does not die away when the cell is at 
rest, but the counter E.M.F. due to the aluminium film, 
which may be over 100 volts, at once becomes negligible when 
no current is passing. Support is not lent to the resistance 
theory by the fact that the resistance is very unstable, although 
occasionally so high as to class the film as an insulator. The 
only theory left is that the cell acts as a condenser, and this 
certainly appears the most feasible ; indeed, the rectifier may, 
if necessary, be used as a condenser. Additional weight is 
given to this line of argument by the luminosity displayed by 
aluminium cells. А faint glow, similar to that occasioned by 
а vacuum tube discharge, may be observed at the aluminium 
electrode if the voltage be increased to any extent; by still 
further increasing the E.M.F., the dielectric may actually be 
broken down, flashes and sparks appearing. In addition to 
the condenser effect, there is, however, another and almost 
equally important action going on within the cell, due to 
electrochemical action. Dr. K. Моврем found that the film 
does not disappear when the current is reversed, although it 
becomes inactive, but that if it is allowed to rest for a time 
and is then used again with the aluminium as anode, he found 
that it separates itself from the electrode. He then proceeded 
to obtain, by this method, a number of such films, and the 
subsequent analysis revealed the fact that they consisted merely 
of normal aluminium hydroxide. No electrochemical action 
appears to take place on the aluminium when it acts as the 


cathode, and the frequency of an alternating current is usually 
far too great to allow the film to separate and fall off. When left 
idle for any length ot time the cell loses its property, and the 
aluminum electrode has to be re-formed ; this is probably due 
to the partial solubility of the film. Although only one-half 
of the current due to an alternating E.M.F. is permitted to 
pass through the rectifier, it is not strictly true to say that 
the other half is entirely choked back, because, as a matter of 
fact, there is a slight leakage, and this naturally lowers the 
efficiency of the apparatus. For all ordinary purposes, how- 
ever, it is safe to assume that a uni-directional current is 
obtained. Е 

Whatever may be the different theories advanced in expla- 
nation of this curious phenomenon, the success of the actual 
rectifier will depend solely upon its performance under prac- 
tical working conditions. It ig quite immaterial, to the engineer 
who uses it whether the explanation lies in the resistance of 
the film, counter E.M.F., or condenser effect, although such 
information would be invaluable to the inventor. If the 
apparatus can take the place of the motor-generator or rotary 
converter it undoubtedly has a great future, but in its present ` 
state we fear that the space taken up by an electrolytic rectifier 
of large capacity would be а serious matter, especially with 
regard to its use in connection with traction undertakings. 
For instance, a 5kw. Nodon “ electric valve " occupies over 
12 cubic ft., and when working continuously must be kept 
cool artificially. The mere fact that it is liable to get over- 
heated is a disadvantage, but with proper supervision there 
should be no difficulty in making it work quite smoothly and 
efficiently. There is also the question of cost, which is alluded 
to in our article. 

We are glad that a definite move has now been made in two 
directions towards obtaining continuous from alternating- 
current without the aid of moving parts, but at the same time 
it is safe to predict that neither the mercury-vapour nor the 
electrolytic rectifier are yet suited to heavy work for some 
time to come. They may be excellent devices for charging 
small batteries of accumulators, or even for working lifts and 
for the numerous minor operations which it is not possible, 
or at any rate convenient, to perform with alternating current, 
but improvements must be made before they can be success- 
fully applied to the more serious undertakings for which 
continuous current must be employed. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, ро 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


ED 


Report of Engineering Trades, South Africa. By В. Н. Morgan, 
(Published by P. 8. King & Sons.) 195 pp. 15s. 

This work is the production of an engineer who hag 
endeavoured to make a thorough study of engineers’ needs 
and requirements in South Africa in a short visit to the Cape 
made between June 24th and August 14th of last year. The 
author has shown incredible industry in interviewing engi- 
neers and heads of departments of mines and export houses 
to learn their requirements, and has endeavoured to digest the 
information he has collected and to present it in book form 
for the benefit of English engineers and manufacturers. 
Working under the conditions indicated, it is only to be 
expected that certain parts are contradictory, according to the 
views of the different people interviewed; in the 24 chapters 
of the book he has covered a wide range of subjects—from 
ploughs to steel buildings, and from gauge glasses to alter- 


nators. One prominent feature which we learn is the evident 


desire on all hands to place work with British manufacturers, 
and the great difficulty of doing so is owing to the lack of proper 
representation on the spot. There appears to be-plenty of 
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work to give, and a great increase is anticipated in the near 
future, but owing to better selling organisation, most of the 
orders are being secured by American and Continental houses, 
who have their practical representatives in the country itself. 
English manufacturers, who deal through merchants, and 
have laboriously to take up each new successive point by cor- 
respondence, are woefully left behind, as the active colonial 
has little time to spare in correspondence, and is usually in 
urgent need of the material he is about to order. In railway 
work, Glasgow firms seem to have had most of the orders in 
the -past, although the Schenectady locomotive people have 
had a lock in” with designs for narrow-gauge engines. 

Oar readers will be pleased to learn that it is in electrical 
work that the greatest developments are expected. Electric 
traction will be an important feature before long, and electric 
transmission, on a large scale in the Rand district, will shortly 
be imperative. This will call for all classes of motor-driven 
machinery. Apparently English manufacturers do not manu- 
facture a line of plant specially designed with the view of 
capturing colonial trade. High-class machinery is required 
(but without superfluous finish) to be well made but light, and 
above other things, to be 10 or 15 per cent. cheaper than 
at present. On pages 107 and 108 is given an exhaustive 
catalogue of electrical plant used at the principal mines in 
the Johannesburg district, and glancing down the makers’ 
names, it is satisfactory to see so many English firms. To 
increase this list of names, it will be necessary for English 
manufacturers to send out practical salesmen, who can, on the 
spot, settle all details of decim. price and delivery, and who 
can, in fact, * talk English plant" as effectively as the Ameri- 
can can extol the goods that he is ‘‘ hustling.” Incidentally, 
the author draws attention to one great disadvantage under 
which English manufacturers Jabour, and that is, the high 
freights of shipping from England to the Cape due to the 
* Ring." These freights the author says, amount to over four 
times the corresponding charge from the United States, and 
there is also the iniquitous system of 10 per cent. primage, 
which binds the shipper to the Ring." 


Telegraph Switching Systems. Ву T. Е. Ponvxs. 
Н. Alabaster, Gatehouse & Co.) 1902. 

The author commences with a description of the old 
Umschalter“ system, in use in the days of the Electric 
and International Telegraph Co. He goes on to relate the 
history of switching systems in England. Subsequently to 
the transfer of the telegraphs to the Post Office, the Um- 
schalter was used in connection with ABC“ instruments 
upon private wires for both “ intercommunication”’ and 
** concentration” purposes, until the development of the 
telephone, which largely superseded the ABC." The con- 
centration switch, introduced in 1892, is well described and 
illustrated, but naturally the sections on the London Metro- 
politan Intercommunication System ” are the most important. 
The installation of this system is now in progress in the 
metropolitan division of the Central Telegraph Office. The 
objects aimed at are to effect quicker transmission of local 
telegrams, a saving of staff and space, and last, but not least, 
greater accuracy. | 

The author, besides describing the mechanical and electrical 
details of the switchboard and its accessories, enters fully into 
the actual method of working. Nothing seems to have been 
lost sight of, from ‘ Periods of Exceptional Pressure” to 
„Transmission of Time.“ When the system is fully 
installed, the whole of the 27,000 messages per day will be 
disposed of by through switching. This represents a daily 
raving of 64,000 transactions at the Central Telegraph Office, 
and as Morse working will become universal, we think the 
system should certainly secure greater speed and accuracy. 
We are glad the latter desideratum is not to be lost sight of, 
and perhaps it could be still further secured if greater use were 
made of recording apparatus at the out-offices. The absence 
of a record must always militate against any attempt to secure 
a high degree of accuracy, inasmuch as, in the event of errora, 
it is impossible to decide definitely whether they are the results 
of indifferent sending or careless receiving. 

The author is fortunate in having been able to secure such 
full particulars of the Belgian system of switching, As an 
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example of an intercommunication switching system in full 
swing it is both interesting and instructive. The author very 
clearly describes the Belgian system of simultaneous tele- 
graphy and telephony upon the same circuit, the telephone 
circuit consisting as usual of two wires, each of which is also 
used as an independent telegraph circuit. Numerous large 
and clearly drawn diagrams of connections and sketches of 
apparatus are folded ut the end of the volume, but these, we 
may suggest, might have been numbered on the outsides for 
uicker reference. The book should be instructive reading 
or all telegraph engineers and electricians, and of valuable 
assistance to operators and others more directly interested in 
the actual working of the Post Office switchiog systems. 


Annuaire pour l'an 1903, publié par le Bureau des Longi- 
tudes. (Paris: Gauthier-Villars.) lfr. 50c. i 

The volume for 1908 contains the usual tables and infor- 
mation relating {о an exceedingly large number of scientifio 
subjects; it is, in fact, quite a miniature encycloprdia. 
Towards the end of the book are two articles, one on Shoot- 
ing Stars and Comets,” by M. Badau, and the other on 
* Soienoe and Poetry,” by M. Janssen. There is also an 
interesting article by the late Prof. Cornu, on the spectra of 
the various heavenly bodies. 


Fowler's Mechanical Engineers Pocket-Book, 1903. By W. H. 
FowLER. (Manchester: Scientific Publishing Co.) Is. 6d. 

This pocket.book, which is primarily for the use of 
mechanical engineers, will nevertheless not be out of place in 
the library of the electrical engineer. It contains compara- 
tively little information directly connected with electrical work, 
but there is а large amount of valuable matter relating to 
steam, the properties of metals, boilers, engines, chemistry 
and the various tables and formuls which are so indispensable 
to engineers. The pocket-book should also be of use to the 
student; we consider it one of the best of its kind. 


The “Mechanical World" Pocket Diary and Year Book, 1903. 
(London and Manchester: Emmot & Co.) 6d. | 

This pocket-book has now reached its sixteenth year of 
publication and contains a considerable amount of informa- 
tion relating to electrical engineering. Тһе table on power 
absorbed in driving workshop machines, taken from Mr. 
Langdon’s Paper before the Institution of Mechanical Engi- 
neer3, is very convenient, but more space might well have 
been devoted to this important subject. The book still 
contains a number of mathematical and engineering tables. 


ENTROPY: AN ELEMENTARY EXPOSITION.* 
BY ВІВ OLIVER LODGE, F.B.8. 


ORDINARY PRELIMINARY DEFINITIONS, OR CORRESPONDING Pairs 
OF STATEMENTS, 


The product of pressure and change of volume is external 
work done in any expansion operation. W =/pdv. 

Tho product of temperature and change of entropy is the 
heat imparted to the working substance. Q=/Tdd. 

The balance of work done in taking а substance round a 
small cycle is dpdv. 

The balance of heat imparted while a substance goes round 
a small cycle is dTd¢. RS 

It being understood that the four quantities p v T 4 all 
belong to the specific substance or body of matter under con- 
ш and not to things neat or outside or even in contact 
with it. 

ANALOG Y Between Entropy AND VOLUME. 

The following definition can be given of volume, though 
definition in that case is unnecessary because our muscular 
sense of free motion has made the idea of cubic contents 
familiar :— 

| _ f work done by expansion divided by the 
N ! pressure un which tt 18 done. 


* This article was written by Sir Oliver Lodge in responee to a special 
request addressed to him by the Editors. 
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The corresponding definition of entropy is not unneces gary, 


because we have no direct sense of that :— 

" heat imparted to a, substance divided by 

Change of entropy = | the temperature at which tt 1s imparted. 
. Possiste Amsicuities LED UP ro AND GUARDED ÁGAINST. 

In the above definition of volume, does pressure mean 
the pressure applied to the substance or the pressure exerted 
by the substance ? 

‚ Answer: By the third law of motion they are the same; во 
that there is no ambiguity. The only case where trouble 
might arise is where the substance is not all at the same 
pressure. It might be difficult then to say how the pressure 
should be reckoned. 

In the above definition of entropy, does temperature 
mean the temperature of the body which is imparting the 
heat, or the temperature of the substance which is receiving it ? 

Answer: Thee are not the same, and hence there is oppor- 
tunity for a kind of ambiguity in this case such as did not 
appertain to pressure. There is, however, the other sort of 
ambiguity also, if the temperature is not uniform throughout 
the substance; for it is not easy then to ray how the tempe- 
rature is to be measured or specified. 

Pressure is not a thing that can be expressed per unit mass, 
and so be averaged. ; 

- No more is temperature. 

But volume is a thing that can readily.be expressed per 
unit mass; and if the substance occupies several vessels, or is 
otherwise in different states in different parts, the total volume 
is got by simple addition. 

So it is with entropy. 

А Derinrre ÁuBiGUITY. 


. Permitting the substance to be uniform, the only ambiguity 
that we need consider is that depending on the question 
whether temperature shall be understood to mean the tempe- 
rature of the working substance itself, or that of the source 
and sink, or boiler and condenser, or what not, whence the 
heat is supplied and whither it is removed. 

If the former is understood, the entropy-changes round a 
cycle add up to zero, no matter what sort of operation the 
substance has been called upon to perform. 

If the latter is understood, there is no such simple relation ; 
and if we can then usefully speak of entropy changes, they 
add up to something other than zero, unless the operation be 
performed reversibly; in other words, unless the heat has 
been supplied or removed by means of mere infinitesimal 
gradients of temperature, a condition which may be approxi- 
mated to but cannot be truly attained. Whether they add up 
to more or less than zero is a question solely of definition. 
On one plan the sum becomes positive, on another plan 
negative. An obvious ambiguity. 

The latter mode of considering the matter, though it may 
be one natural in practice, can hardly be regarded as a funda- 
mental and simple procedure, nor one to which the term 
entropy is appropriate; because any entropy thus contem- 
plated belongs to no definite single thing like а working 
substance, bat to sources and sinks and external agencies 
which do not go through any cyoleat all. Properly speaking, 
entropy ought to belong to a definite portion of matter just as 
volume or density does. 

Engine Diagrams. 

In discussing an ideal engine cycle it is very legitimate and 
desirable to 'employ ав ideal temperatures the highest and 
lowest available—e.g., that of the furnace and of the condenser ; 
and to show how far the actual temperatures attained by the 
working substance fall short of these; so that the actual 
indicator diagram is but a small area inside a much larger 
theoretically possible area. 

And the great drop of temperature between furnace and 
boiler, which is utilised for nothing but to propel heat into the 
boiler, should be heartily deplored. The loss can be spoken of 
as a great increase of entropy; and the loss exists although 
the transfer may be ideally effected without any loss of heat. 

Suppose every scrap of heat produced by the furnace was 
transferred to the boilera; suppose, for instance, that the 
quantity of heat Q was transferred, without loss, from 


furnace at temperature T, to boiler at temperature T,; the 


non-utilisation of that step of temperature represents a 


tremendous initial loss of power—about 40 per cent.—pre- 
liminary to and independent of all the usually recognised 
losses and defective efficiency between boiler and condenser. 
The amount of this usually ignored loss between furnace and 


boiler ів (To- TI) T Q, where T, is the temperature of the 
condenser. ToT; К. , | | 

But the term ''inorease of entropy," if used to express 
the factor of T, in this expression (viz., the difference of 
reciprocals of the temperatures between which conduction 
has taken place multiplied by the amount of heat conducted), 
is used only figuratively or picturesquely. It is not a reality 
belonging to some actual working substance, but a figment 
which might become a reality and might belong to a working 
substance if we devised one which could receive heat at the 
furnace temperature and give a balance of it up at the con- 
denser temperature, transforming all the rest into work. (To 
do this, however, it must Le able to dispense with any water 
jacketing or other conduction-loss contrivance, such as is at 
present apparently inseparable from gas or other internal- 
combustion engines. | 

Entropy used in this sense is commonly called the average 
or total entropy of the system "; and that is legitimate, 
though a furnace into which coal is being frequently shovelled, 
and а condenser round which water is being pumped from an 
indefinite pond, form rather intractable and unwieldy members 
of a theoretical ‘ system.” 


CHANGES IN A WorKING SUBSTANCE WHICH IS UNIFORM 
THROUGHOUT. 


In order to effect general changes in a substance partitioned 
off in a certain way : If the boundary is constant in volume, 
we must be allowed to pass material through it; if, however, 
a certain definite portion of matter is partitioned off, we must 
be allowed to alter the volume of its boundary. There is no 
sense in wishing to do both, so long as the substance is 
uniform. | 

Let ов agree {о do the latter. The quantity of stuff con- 
templated i8 now constant in quantity, and uniform throughout. 

There are two main ways of passing energy in or out of it. 
One way transmits energy in the mechanical form, i.e., by 
letting or making the volume change; in other words, by 
letting 16 do or undergo work. The other way transmits 
energy in the thermal form—+.e., by letting or making the 
entropy change — i. e., by adding or subtracting heat: making 
it pass, as heat, not as any other form of energy, across the 
boundary. 

In either case the pressure, or the temperature, or both, will 
change too. 

The law which connects pressure, volume, and temperature, 
is called ** the characteristic equation " of the substance, and 
depends on its molecular forces. 

The law which connects temperature, entropy, and imparted 
heat, is called the second law of thermodynamics, and із 
independent of molecular forces. That is its great and 
astonishing advantage: the discovery of that remarkable 
genius Carnot. 

The statement that the work done during isothermal expan- 
sion is equal to the heat imparted, is in general false. It is true 
only in the absence of molecular forces—i.e., fora perfect gas. 

The statement that the work done in a cycle is equal to 
the heat which has been consumed, is the first law of thermo- 
dynamics. Unknown to Carnot, it was emphasised by Joule 
in the forties and shortly afterwards by Kelvin: it seemed 
surprising and puzzling at the time. | 

The statement that the heat consumed із the balance 
between that imparted and that removed is merely the conser- 
vation of energy applied to the case. 

If the temperature of the substance itself is contemplated 
round the cycle, the heat imparted or removed at any stage is 
proportional to the absolute temperature ; so that round the 


cycle | dQ = W, and | P = 0. | 


But if the temperatures of sources and sinks of heat are 
intended to be specifed by the letter T, there is no such 
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simple general relation, unless the supply and removal of 
heat is affected reversibly, in which case the temperature of 
source or sink and working substance coincide during any 
time that they are in communication. If this condition is 
not satisfied, heat is supplied to the working substance from 
bodies at higher temperature and removed to bodies at lower 


temperature than itself, во that the positive items of | e 
are diminished and the negative items of T а increased; 
wherefore, round a cycle, 19 that саве is less than O. But 


in that case the term entropy is, strictly speaking, inappro- 
priate, for it does-not apply to any one definite thing. Supply 
of heat is regarded from one point of view—that of the 
working substance: temperature is regarded from another 
point of view—that of the source or sink of heat. The 
increase of entropy in the whole system is positive. This is 
what is meant by anyone who calls attention to the discrepancy 


in sign between | E? ав во defined, and change of entropy. 


We will avoid this ambiguity, and have done so in our 
definitions explicitly throughout. 


Амвїөштү Сомсевмімо Quantity or Hear Іх a Bopy, anp Way 
то ÁVOID тт. 


A distinction must be drawn between the heat in а substance 
and the heat imparted to a substance. When a uniform 
substance expands, doing work, it consumes some of its own 
heat energy and converts it into mechanical energy: it falls 
in temperature as well as in pressure; but its entropy need 
not change. If no heat is imparted or removed through its 
boundary as heat, its entropy does not change. The heat or 
intrinsic energy of the substance may be consumed by the 
performance of work, but the entropy continues constant 
except while heat is being supplied or removed. 

Whenever a quantity of heat Q is transferred down a 
steady step of temperature, without the performance of work, 


entropy changes by the amount T — = ; which change is an 
increase, if Т, is lower than Ty. 1 2 

If the step of temperature varies during the operation, the 
law of variation must be known, and the change of entropy 


during the transfer of heat Q from T, to T, is then P 
Ti 

When entropy does not change, heat is not transferred. 
Whenever entropy does change there must be some transfer 
of heat down a gradient of temperature, either by conduction 
or radiation, accompanied by some failure to perform mecha- 
nical work which might have been performed had a perfect 
engine been available to receive the high-temperature heat and 
transmit the needful proportion of it as low-temperature heat 
with no surplusage. The work so lost is measured by the gain 
of entropy multiplied by the lowest available temperature. 

If any work is done during the process of transfer, the 
amount of heat transferred, and therefore the increase of 
entropy, is lese, and in the best possible case can be nil; for, 
since some of the heat has been consumed in situ, less remains 
to be given back at the low temperature than was received at 
the high ; whereas, during а transfer by simple conduction, 
the amount of heat continues all the time constant. If Q, is 
received by a working substance at the steady temperature TI, 
and if it gives back Q, at the steady temperature T,, the 
difference being converted into mechanical energy, the amount 
of work obtained ia W=Q, - Q, and the increase of entropy 


ig ©з Qe, 


à | 
| In the best possible case the value of the latter expression 
is zero, 

Dimensions of Entropy. 

Anyone who asserts that entropy is energy, no matter with 
what adjective prefixed, can do so only by forgetting its 
dimensions. In dimensions it is more akin to specific heat or 
he at capacity, though it is by no means the same thing. 

Heat capacity is the ratio of increment of heat to increment of 

tegziperat ure, 


Change of entropy is the ratio of increment heat to absolute 
temperature. бо. 

Meaning by temperature however, in each case, the 
temperature of the substance from instant to instant, not 
the temperature of the source whence the beat is supplied; 
and meaning also that the heat is supplied from outside, not 
generated in the substance by mechanical work. 

It might seem that as if the entropy of а body might be 
defined as the ratio of its total heat to the absolute temperature 
at which it was received; but some care is needed properly to 
apply such a definition as that. We may attempt it later. 

Whenever a given mass of substance returns to its pristine 
condition it regains its original entropy just as much as it 
regains its original volume, no matter what strange opera- 
tions it may have been through. But it does not arrive at the 
hypothetical entropy of an imaginary substance which might 
have been at the temperature of various neighbouring bodies 
during the series of operations: it does not know about those. 

It is not acquainted with irreversible operations so long as it 
remains uniform. It always receives heat at its own tempera- 
ture without enquiring whence it came: whether across a 
wasteful interval of temperature, or whether supplied under 
strictly economical conditions. 

And it always receives mechanical energy at its own pres- 
sure: again without considering how the pressure of the 
reservoir or boiler was transmitted, and whether it was wire- 
drawn on the way. 

In £o far as a substance does not continue uniform it must 
be divided into parts, and its parts treated separately; for the 
parts behave as foreign bodies to each other and may inter- 
change heat and other forms of energy. 


COMPLICATION WHEN A SUBSTANCE IS NOT UNIFORM THROUGHOUT. 


The interesting and important case of a substance under 
different conditions in different parts—for instance, the 
behaviour of compressed air during irreversible expansion into 
an empty vessel—requires separate treatment. During the 
operation it may be possible to measure the temperature and 
pressure from instant to instant at any point, but it is difficult 
to attach any meaning to the phrase “average pressure” or 
* average temperature, nor yet to the pressure or tem- 
perature” of the whole, until it has settled down. But we can 
with advantage attend to the initial and final circumstances 
of the expansion; and it may be worth while to give a few 
elementary details concerning a perfect gas so treated, for the 
case is usually dealt with in a rather advanced manner, and 
£o some simple facts get overlooked. But we will not do this 
now : we will now attend to general considerations only. 


Irreversible Expansion. 

Consider two equal vessels connected by a tap, ohe vacuous 
and the other full of air at any pressure and temperature we 
please; and first let both vessels be absolutely impervious to 
heat as well as rigid. Prepare to open the tap and allow the 
compressed air to double its volume. It is convenient to con- 
sider the comprersed air in two portions—one portion which 
does not leave the vessel but simply expands, the other portion 
which is driven by this expansion into the empty vessel, with 
rushes and eddies which ultimately subside into heat. These 
two portions of air are treated quite differently. Immediately 
after the expansion one vessel is cold and the other is hot. 
The volume of the whole has not changed, nor, so far, has the 
entropy ; for no heat has yet flowed. Whether the tempera- 
ture of the whole need have changed or not is partly a matter 
of definition, for it is not uniform, partly a question of mole- 
cular forces. Certainly the temperature of each vessel has 
changed—one up, one down. So far, no flow of heat down 
а gradient of temperature has been permitted, but an inequality 
of temperature has been set up. 

If the hot and the cold vessels are now put into thermal 
communication, and the postulated imperviousness of the 
walls removed, heat naturally begins to flow, and the entropy 
accordingly to change, until the temperature of the whole is 
once more uniform. 

If the tap had been shut again, some mechanically available 
energy will remain in the form of a difference of pressure ; 
whereas, if we suppose that the tap was left open, the pressure 
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is equalised as well as the temperature; but, in either case, 
the question whether that final temperature is Ше same as 
or higher or lower than the initial temperature, is а matter 
depending entirely on the molecular forces of the substance. 
If the molecules were like compressed springs, the final tempe- 
rature would be higher; if they were like attracting magnets, 
it would be lower; if they were perfectly neutral to each 
other, like those of a perfect gas, the temperature would be 
the same at the end of the operation and final redistribution 
of heat as it was at first. 
E The fact that flow of heat has occurred, however, without 
external. work being done, has necessitated an increase of 
entropy. So long as a substance is all in а uniform state, no 
internal flow of heat between its parts canoccur. Division of 
the substance into two or more parts in different conditions 
makes one part equivalent to a source, another equivalent to 
a sink, and entails considerable complication. This is the 
case with all irreversible operations. 

The object of elementary thermodynamics is to give the 
theory of reversible operations, and to point out to engineers 
the desirability of aiming at them as closely as possible; 
higher thermodynamics can calculate also, for their use, the 
amount of loss which will be sustained in so far as reversibility 
is departed from in any actual operation. 


ConcLusION AND SUMMARY, 

My attention has been drawn to a controversy in your 
columns which at one time threatened to transfer a certain 
amount of heat uselessly, but now seems likely to convert it into 
work with no perceptible increase of entropy. 

I am struck with the witty suggestion of Mr. Evershed that 
the term entropy might, by a plausible false definition, be 
understood to signify the reproach or disgrace attaching to those 
pedagogues who cannot explain what they mean by it; but I 
wish—and in this wish all the controversialists will coincide— 
to transfer this aspect of the term to those engineers who 
allow heat to drop down precipices without exacting from it 
its due quota of work, and who are satisfied by saying that 
since there is the same amount of heat at the bottom of a fall 
as there was at the top, there has been no waste; thereby 

masking the same sort of mistake as amateur sociologists 

make when they say that it matters little to a community what 
individual has the spending of money so long as it is spent in 
the country ; whereas, on the contrary, the act of transfer is the 
important thing: it may do good, encouraging wholesome 
industry and the increase of knowledge, or it may do harm 
and be “entropic” in Mr. Evershed’s sense, notwithstanding 
that at the end of the process the coin is still to be found 
in some degraded person's pocket —degraded, perhaps, in the 
act of receiving it. 

Heat however is in a different predicament to matter, being 
itself a form of energy; and this fact introduces a curious com- 
plication. The quantity of heat ought not to be the same at 
the bottom of а fall of temperature as it is at the top. If no 
work has been done it is the same, and that is “ entropic ” or 
disgraceful to the engineer; but if work has been done, the 
* tail” heat will be less, precisely by the amount of work 
done; and in that case some amount of entropy may be 
avoided, or, in the most perfect case, all. 

There are two ways of getting rid of heat from a hot body : 
one way is to consume or convert it into work where it 
stands—an operation which involves no change of entropy; 
the other way is to transfer it as heat to something else, and 
that may involve some change of entropy, and does if the two 
bodies differ in temperature. For while heat is passing down 
hill from A to B, A loses what B gains so far as heat or energy 
is concerned, but in the matter of entropy it loses less than 
B gains, consequently the entropy of the system has increased. 
Heat never flows up hill from cold to hot, hence entropy on 
the whole never diminishes. When there is no transfer of 
heat it remains constant ; when there is transfer it increases 
—whether slightly or greatly according to circumstances— 
that is, according to whether the step of temperature which 
promoted or effected the transfer was small or great. 

As to the name entropy and what it shall be applied to, it 
is little use arguing about matters of nomenclature, any more 


than about matters of taste: there are plenty of things we 


‘cannot control, but names we can; the only thing to be 


desired is that we shall all agree to mean the same thing by a 
word, and use it always in the same sense. 

Now the name “entropy” must have been origin- 
ally invented, like Rankine’s name for the same thing— 
* thermodynamic function "—to signify a certain characteristic 
of the actual state of a substance, a sort of potential or 
integrable quantity useful in cyclical changes, which had not 
previously received a name ; thus completing the quartet p, v, t, ф, 
of which » and v refer solely to mechanical energy, and t and 
ф solely to thermal energy. The product pdv represents energy 
extracted in the mechanical form, or work done. The product 
td represents energy extracted in the thermal form, or heat 
transferred. 

It may with some danger be defined as the ratio of the heat 
in а body to the absolute temperature at which that heat was 
received; or even, in some simple cases, to the absolute 
temperature itself. Let us see for à moment how this works. 
Plainly, if the temperature is not uniform the term does not 
simply apply, though it may apply to the parts separately. 

If now the heat and the temperature decrease together, as 
they do when work is done at the expense of the substance’s 
own thermal energy, their ratio, that is the entropy, remains 
constant. But if heat be supplied or removed while the 
temperature continues constant, either by reason of simple iso- 
thermal expansion, or by reason of change of state (like melting 
or evaporation), it is manifest that the entropy changes. 

Take the case of a freezing mixture or of a battery cell 
producing a current and cooling itself, or of a supersaturated 
solution beginning to solidify, or of a liquid evaporating: 
either of them is a chemical or molecular machine, with parts 
in different or strained or non-equilibrium conditions. It is 
not a purely thermal transaction that goes on, and the term 
entropy has no bearing until heat begins to flow into or out 
of the mixture. When heat flows in, its entropy increases ; 
and so it is sometimes said that its entropy has increased 
before the heat flows in: but that is an incorrect use of the 
term; the right expression, then, is to say simply that the 
temperature has fallen. The chemical or atomic occurrence 
between its different parts has consumed some heat, and 
lowered the temperature by а corresponding amount. 

It is a mistake to suppose that entropy increases only during 
irreversible operations. The simplest example to the contrary 
is the isothermal expansion of air: it is quite reversible, but 
not in the least isentropic. 

Entropy changes only when there is transfer of heat, as 
heat, from one body or part of a body to another at lower 
temperature. It has nothing to do with mechanical or chemical . 
or electrical or magnetic or any form of energy except thermal. 


The simplest practical moral is that the higher the tempe- 
rature at which a working substance can receive heat, and the 
lower the temperature at which it can get rid of it—in other 
words, the taller the fall —the more advantageous it is for those 
folk who require the conversion of heat energy into mechanical 
energy. They must consider, therefore, how hot they can 
make their furnace and how cold they can make their con- 
denser, and they should see further that it is at somewhere 
near those two temperatures, and those alone, that the working 
substance receives and ejects its heat. 

For this practical purpose the term entropy applied to the 
whole system may be edifying and picturesque, but it is not 
in the least essential and possibly not even helpful when so 
employed. The simple idea of an available drop of tempera- 
ture which is only partialy utilised by present arrangements, 
is sufficient for practical purposes of that kind. 

And as to applying the term to the whole universe and 
employing it for eschatological prediction, it suffers under the 
disadvantage that the ideas of heat and temperature are merely 
human blinkers or devices, enabling us to wend our way 
undistracted among a multitude of confusing molecular motions 
which we have not learnt how to organise. In the universe 
these molecular motions may be as docile and efficient as the 
motions of bullets and flywheels are with us: and in that case 
the terms heat and temperature and entropy drop out of the 
universe’s vocabulary. 
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PROPOSED MODEL FORM OF TRACTION ACCOUNTS. 


Mr. Ernest Benedict, seoretary of the Tramways and Light 
Railways Association, has, at the request of the Council of the 
Association, prepared the following model form of returns for 
tramways and light railways, and has submitted it to the 
Board of Trade. We may remind our readers that the only 
compulsory returns made to the Board of Trade at present are 
in the case of tramways, and not light railways. These are 
for the purpose of an annual Parliamentary paper in the form 


of & table showing the amount of capital authorised, paid up 
and expended, the length of tramway authorised and the 
length open for the public conveyance of passengers, down;to 
June 80th of each year, the gross receipts; working expendi- 
ture and net receipts ; the number of passengers conveyed, and 
{һе number of miles run by cars during the year, and 
the number of horses, engines and cars at that date. For 
the purposes of comparison, we have appended the details 
now asked for by the Board of Trade, and it will be seen that 
they are considerably fewer than those of the proposed model 
form of return :— · 


MODEL FORM OF ACCOUNTS PROPOSED BY THE TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION. 


Return for period stg to 


A DESCRIPTION. 
Name of Undertaking 
General History and Description 
Dates of Acts of Parliament or Provisional Orders 
Owners | 
Lessees 
Worked by 
Terms 
Description of Track: Gauge 
Rails: Weight per yard 
„ Section 
„ Average length in feet 
Fastenings: Ordinary 
ES Joint 


Sleepers 
Foundation 


Length in Miles of 


Total length of 
System of i single line 
Working. Sidings other miles 
Ё Single me Double. than or . a tab ac de 
ner [espe passing places. | Route. 
а olo 19 (0 
Third Кап 
Contact 
Conduit 
Overhead 
Cable . 
Gas 
Oil oes oe 
Compressed Air 
Accumulators 
Horse .. 
Total 
Single Inter Double Sidings other than 
ипе ___. іасеа._ __________,___рахғпо cs 
‹ ' , foe [] 
(0% ri (е) i (d) 33 p 
|! d E ! / 
Hr М 
x 18 is | 
ШЕ: i i 
- 1H Ts i 
D t " M^ 
tid 5 | 
42 i | 
1 >» 1 1 D 
cipes | 9 1 i 
; ‚ЕЁ tt 
Es z | 
itty i ! 
118 | і 
ae 6 
Н b НЫХ | 
РБ О] ||] 
112 bc l 
1 8 P ] 
бо, 1 i 
eis = 
` i © iQ 
io E 
3 7 | 
18 aus І 
i E ! 
1 Ж 1 0 | 
е 8 
8 5 
1. 1 ! 
bate perd. nd А 


Sketch Showing Methods of Measurement for Above Table. 


Dates of openings of lengths of single line 
Average age of single lin 

Population served i 

Area served 


th year of working). 


Cobbles. | Setts. | „50б, | Hard 7 Bricksa 


Gradients: Total length, route miles 
Average inclination, т іп 
Steepest, length, route miles 
ss inclination, 1 in. 
Curves: Total length, miles —single line 
Avetage radius, feet 
Sharpest length, feet—single line 
ii radius, feet 
Station Buildings: Description 


I9 (being 


Paving in Miles. ме 


Tracks and 1’ б” 
outside .. s 
Remainder of road 


Offices : do. 
Car sheds. No. do. 
Dwellings. No. do. 
Stables: do. 


Engines. No. Description. 
High pressure T 
Low do. .. р 
Condensing 


Non-condensing is 
Partly non-condensing 


Total 


Horses 

Motors 
Dynamos 
Boilers 

Other machinery 


Number. 


— — ( —ꝗEĩ— 


Weight. Seating Capacity. Description. 


———M MÀ |— 


Total 
Average 


Other cars and vehicles 
Brakes, description of 
Maximum load at works 
units x 100 
Load factor maximum load x hours 
Plant capacity at end of year 


From com- 
mencement. | Ye ended —— | Average. 
A B C 


Employees: Number n i 
Do. Average weekly pay.. 


RENEWALS 
(whole). 


Rails .. . 
Substructure .. 
Wire or Cable 
Engines 

Cars .. 
Machinery 
Horses 
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Е age of Rails years 
T Substructure „, | 
5 Wire or Cable „, 
$$ Engines у» 
» Cars » 


ii Machinery i 


. Total. Per mile single line. 


A B C A B C 


B. of T. units consumed 

Car miles run 

Passengers carried (tickets issued). 
Do. proportion to pop. served 

Average No. cars jrun per diem 

Percentage of total number. 

Stopping stations, number (including 


termini) T $5 
Number of stoppages at stations 
Do. do. _intermediaté.. 


Average through speed of cars 
Mileage of car per diem 
Do. horses do. 
B. of T. units consumed per mile 
Average price of fuel per ton 
Do. for forage, litter, etc.. 


& CAPITAL. 


Per Mile 
Total. Single Line (e). 


Capital, authorised . 

Do. calledup .. 

Do. issued НР 

Do. expended .. 
Borrowing powers .. 
Shares, ordinary .. 

Do. preference 

Do. debentures .. 

Do. mortgages .. 
Dividends paid ©: 
Loans, original 5ч 

Do. additional 
Payments, loans  .. 

Do. sinking fund .. 
Value of buildings .. К 

Do. machinery.. 

Do. rolling stock ‘ 

Do. horses 75 

Do. permanent way .. 


_ Total Capital .. — .. — "' ^7 „ 


c EARNINGS. 


Per cent. of Total, | „Per mile | Per car 
Earnings. с single line. | mile. 


^|в|с| AC C |A|B|C 


Passengers. ad. No.. 
Do. No.. 
Do. ца. Мо.. 
Do. No.. 
Do. etc. No.. 


pu к КИЕН 


Average paid. Е ENNESE 
Do. Season. No... EIRENE 


Do. Total. No... 


Other Sources : 


Advertising 

Rents .. EM 
Parcels.. sS 

Mails .. 5% 
Goods .. kat 
Manure, etc. i 
Sale of old materials s 
Miscellaneous : 


эш Шр 


© Gross Earnings . 100 · oo 10000) 100-00 


— .— ͤ “. x—5̃r ͤͥĩ5—2⸗(ñmͥ̃᷑ ẽũðͥ᷑éZͤ—̊Uʃ'.i5iii8iU᷑ ¶ TÜ˙ſů ͤ—Lœʃ ʃʃʃ——ʃͤ —ti] v. M — : —Tt 


D EXPENDITURE. 
— — 
Per mile ! Per car 
Total 1 3 
indes ENGINEERING. singleline.| mile 
E л |в [с[ | вісіл | в|с 


| General superintendence & offices. 
Maintenance of permanent way 
(including rft. біп. outside of HN 
wages T ; 
Do. materials issued 
Maintenance of wire or cable, 
wages is 
Do. materials issued .. 
Fuel, oil, tallow, & other stores .. 
Maintenance of machinery, 
wages e 
Do. materials issued ; ; 
Buildings, etc., wages . А 
Do materials issued. 
Renewals (partial): Permanent way. 
wages 2 
Do. materials issued. 
Wire or cable, wages 1. 
Do. materials issued . . 
Renewals (partial) : Machinery, . 
wages des 
Do. materials issued .. 


Total general рше T — 


renewals (partial) . 
| Per B.O.T.| Total. Per mile | Per car 
Index WORKING OR OPERATING unit. single line. mile. 
No. | wages and materials issued). 


1| Total Engineering F 


and offices 25 А 
22 | Coal, etc. .. А 
23 | Ой, waste, & sundries 


^|в|с||л|в|с|л|в|с|л [в |с 

General superintendence 
Repairs of plant (station. 

and sub-station) 
Repairs of switchboards, 

transformer, etc. a's 
Misc. (including horses, 
food, and bedding) ... 


2 | Total Working or 
Operating 


2 — m — — — — — 


Per B. O. T. Total. Per mile] Per car 


Index TRAFFIC unit. singleline.| mile. 


No. | (wages and materials issued). 


THERHHRHBNHE 


31 | General F 
and offices : 
32 | Train staff И 
33 | Lighting .. 
'34 | Clothing .. 
35r [Printing 
352 | Stationery 
353 Tickets 
36 | Punches ,. 
37 | Collecting and delivery., 
381 | Lubricating ; 
382 | Cleaning .. 
39 | Miscellaneous... 


3 Total Traffic 


= Per mile Per car 
Index GENERAL Total. single line.| mile. 
ou (wages and materials issued). 


А |В | СА |В |С|А |В |с 


41 | Management (salaries and offices) 
42 | Audit do. 
43 | Stores do. 
44 | Medical do. 
(nepang vets. ) 
45 | Directors’ fees І ; 
461 | Rates and taxes RA 
462 | Rents (including юеш lines) - 
463 | Wayleaves 2 i 
47 | Law ; M 
481 | Com pensation " 
482 Insurance " 
491 | Payments to other lines = 
492 | Advertising .. va 
493 | Miscellaneous o: 


4 Total General 
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VII.—Length of tramway open for public conveyance of passengers. 
Percent Toul, | Per mile | Per car [Notes in p ing columns as to length authorised apply to еве.) 
Index ABSTRACT OF WOoRKINO earnings. single line. mile. (a) Double line. (5) Single line. (o) Total. (Where more than one method 
No. EXPENDITURE. of traction is used a note should be added stating the lengths worked by 

the respective methods.) | 
VIII.— Remarks. 
A.— Gross receipts. (1) From passengers. (2) From parcels and mails. 
1 | Engineering ыз (3) From animals, goods and minerals. (4) From allother sources. (b) 
2 | Working or Operating .. Total. 

3 [Traffic T % B.—Working expenditure (not to include inverest, rent of tramways and 
4 |General .. 5 similar charges). (1) Maintenance of way and works. (2) Locomotive 


Total Working Expendi- 
ture. — .. 


Per cent. 
of total 
earnings. 


Per mi!e 


Total. single line. 


OTHER EXPENDITURE. 


Index 
No. 


Sinking Fund . 
Reserve Fund 
Depreciation Fund i 
Interest ‘о Corporatión.. 

Do. ban 

Do. ordinary 

Do. preference .. 

Do. debenture .. 

Do. mortgage 
Maintenance of roads out- 

side 1 ft. 6in. from track 

Miscellaneous. es 


Total Other Expenditure 
D ' Total All Expenditure .. 
————Á———————————— es 


RESULTS Per nile Per car 


Index 
No. for year ended —— Total single line.) mile. 
Balance brought forward Cash . 

c (including horses) Materials.. 

Total Gross Earnings Cash A 

(including horses) Materials 

» All Expenditure Cash ‹ 

(including horses) Materials.. 


v Balance forward Cash 


(including horses) Materials.. 


GENERAL RESULTS. 


—€— AAA es л н RR 
Total. Per mile | 


single line. Per car mile. 


Capital 55 
Net earnings (C-D) 


» Per Cent. on Capital.. 


INFORMATION AT PRESENT REQUIRED BY THE BOARD OF 
TRADE. 


I.—(1) Name of tramways. (2) Name of promoters. (5) Name of lessees 
or other parties working the tramways (r pecifying whether lease or work- 
ing agreement). (4) Authorised gauge of the tramways. (5) Whether 
mechanical power is authorised to be used, specifying whether by act or 
provisional order, ог by licence of the Board of Trade. [Where tram ways 
are leased the return should be made partly by the owners and pertly by 
the lessees, so far as it is respectively applicable to them. Forms are sent 
to both parties. Where tramways are connected with other undertakings, 
the return should relate to the tramways only; if there is no separate 
capital or accounts for the tramways, give estimates with note.] 

II.— Special acte, or acts confirming provisional orders, relating to the 
tramways. 

III.—Capital authorised. (Where companies are registered under the 
Companies Acts, enter registered share capital and loans sanctioned at date 
of return. In case of local authorities’ tramways, where no sum was 
specially authorised, enter under “ Loans” amount sanctioned at date of 
return.) (a) By shares. (b) By loans. (с) Total. 

IV.—Capital paid up. [In case of local authorities enter under “ Loans ” 
amount actually raiscd.] (a) By shares. (b) By loans (including debenture 
Btock). (c) Total. 

V.— Capital expended. (а) On lines and works open for traffic (includ- 
ing land, buildings, &c.). (b) On lines and works in course of construction 
(including land, buildings, &с.). (c) On horses. (d) On locomotive engines. 
(e) On ears. (F) Legal and Parliamentary. (7) Any other expenses not 
included in the foregoing. (A) Total. 

VI.—Length of tramway authorised (exclusive of expired powers). 
[Including additional passing places, &c., made with consent of local and 
road authorities, and sidings to sheds.] (a) Double line (including passing 
places). (b) Single line (aggregate length). (с) Total. 


power. (3) Animal power. (4) Repairs and renewals of engines. (Б) 
Renewals, &c., of horses. (6) Repairs and renewals of cars. (7) Traffio 
expenses. (8) Direction and man ent. (9) Rent of offices, stables and 
sheds. (10) Rates, taxes and tolle (11) Compensation for personal 
injury. (12) Legal and Parliamentary. (15) Any other working expenses 
not included in the foregoing. (14) Total. 

C.—Net receipts. 

D.—Number of passengers conveyed (including season or composition 
ticket holders. [If not recorded, enter with note estimate based on receipts. } 

E.—Number of miles run by сага. [If not recorded, enter with note 
estimate based on average daily running. ] 

F.—Working stock. (1) Number of horses. [If horsed by contract, 
enter number usually employed.] (2) Number of locomotive engines (used 
under contract or otherwise). (3) Number of cars. 

G.— Remarks. 


The above Board of Trade form refers to tramways only. 
All Light Railway Orders contain the following clause :— 

The council [company or corporation] shall transmit to the Board of 
Trade such returns and accounts as the Board may require. 

No demand for any such returns, however, has yet been 
made by the Board of Trade under the Light Railways Aot. 


PICOU'S * UNIVERSAL PERMEAMETER." 

27709 

This instrument, described by M. Picou at the December meeting 
of the Société Internationale des Electriciens, is designed for measur- 
ing the permeability of metal, not only in bar, but also in sheet, or 


even in the form of wire. 'The system employed eliminates the 
chance of error due to the influence of the gap separating the sample 
under test from the magnetic yokes used in connection with it; and 
thus the faces in contact at the joints need not be adjusted carefully. 


The apparatus is shown diagrammatically in Fig. 1. 


Fio. 5. 
CO’ represents a double yoke of soft iron sheets. B is the "une 
are the 


Fio. 2. 


to test. ö is the coil magnetising the core В. VV’ 
P is the battery 


submi 
ер magnetising coils of yokes C and C'. 
and I the reversing switch. 

First, the value of the flux ф circulating in the circuit composed 
of yokes C and С’ and their joints CC’, with cross-piece B (Fig. 2), 
ism : 

Then the current through one of the coils V' is reversed by means of 
reversing switch I. Then the fluxes in the two halves of the circuit 
CC' oppose one another, and their common return flows through the 
core В (Fig. 3). But the value of the flux ф is lowered by the intro- 
duction in the circuit of the reluctance of the core B. This effect is 
compensated by bringing back the flux to its primitive value, which 
is done by к (р а magnetising current in the coil b magnetising 
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the core B. When the compensation is exactly obtained, the value 
of the magnetising current used is the one which corresponds exact] 
to the magnetization of the sample B alone, independently of a 
joints or yoke resistances. | 

The following particulars of the construction and best method of 
operation were given by M. Picou, with due credit to the ingenious 
arrangements realised by Messrs. Carpentier, the well-known instru- 
ment makers. The flux is measured by means of a ballistic galvano- 
meter, G', connecting with an exploring coil wound on the sample 
coil. Instead of compensating the reduction of flux and bringing the 
flux @ back to its former value, which necessitates verification by 
repeated readings, it has been found preferable to compensate the 
flux by means of a small transformer with a variable ratio of trans- 
formation, and a revolving commutator is employed for the rapid 
execution of the test. M. Picou stated that the results obtained 
have proved superior to all expectations and by far more accurate 
and reliable than with other methods. 


CORRESPONDENCE. 


— — 
DUST DESTRUCTORS AND ELECTRICITY WORKS. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sins: As the builders of the destructor a& Mexborough, Ше 
discussion on this subject in your paper concerns ug very 
closely, and we should like to have something to say about it. 
Firatly, we will satisfy Another Destructor Manufac- 
turer’s” curiosity by telling him that the guarantees have 
been amply accomplished, as is shown by the following results 
of an official test made on September 20th last, by indepen- 
dent experts, and trust he will not be unduly envious :— 


Subject. Guarantee. Performauce. 
Evaporation of water per pound l'Olb 1·01w. 
of хее. А d 
Refuse burnt per square foot 
of grate area per hour. .. 4010,... ТЫ. 
Horse power—187 at 24lb. И 4.488]b 4,739lb. actual, or 5,7021b. 
water per H.P. per hour. TUS dad from and at 212°Е. 


The low evaporation per pound of refuse is accounted for by 
the fact that the refuse was exceptionally poor at the time the 
test was made, and had it been of the average quality col- 
lected at Mexborough the figure would have been quite 50 per 
cent. higher. The reason why the refuse was so poor was 
because of the coal strike in the district. The colliery pro- 
prietors give a quantity of coal to each of their employés, and 
while a strike is in progress this bounty naturally does not 
continue, with the result that, owing to the scarcity of coal, 
very little oinder of a combustible nature finds its way into 
the ashbin. No expert in destructor matters needs to be told 
that any great scarcity of coal, such as that obtaining in 
Mexborough, ultimately reduces the calorific value of the refuse 
very seriously. 

Mr. Waring’s deductions and opinions are somewhat sur- 
prising. In discussing the saving accruing from combining the 
destructor with the electricity works, he complains that as he 
pays the Sanitary committee 0-74. per unit for the steam, the 
electricity department does not gain, but would if they got the 
steam for nothing. Naturally. But this is only a question of 
allocating the saving. That the saving does occur is entirely 
beyond doubt, and.whether the ratepayer gets it via the elec- 
tricity or the sanitary department does not greatly concern 
him. It is matter for the respective committees, or such of 
their officials as have leisure, to fight out among themselves 
what route the saving shall take. 

Mr. Waring says that the average wage of the stokers ‘‘may 
be put down at 88s. per week. Perhaps it may,” but what 
js it really? Taking Mr. Waring’s assumption that one 
stoker, and, consequently, £100 per annum would be saved by 
having the electricity and the destructor works in different 
places, we then have £200 per annum instead of £300 as the 
cost of firing the refuse. Add to this the £350 that it would 
cost Mr. Waring to generate his own steam (his own figure), 
and we have £550 as the annual cost of the separate works 
system and £300 as at present. Mr. Waring gets rather too 
subtle at times. 

‚ As to the units generated per ton of refuse, the particulars 
given by Mr. Waring are misleading and leave much to be 
desired. During the past month ог two we have, on many 


occasions, got rid of considerably more than 21 tons of refuse 
per nine hours’ shift—26 or 27 tons would be much nearer 
the mark "—is delightfully vague. Why is he afraid of giving 
precise figures? Has he got them? Let us call it, then, 
25 tons as the average. This means either that he receives 
25 tons of steam per day with which he generates 500 units, 
the engines taking 112lbs. of steam per kilowatt-hour (and we 
venture to think the makers would not agree to this), or he 
does not take the whole of the steam from the destructor 
boiler. The Mexborough plant is of our patent regenerative 
type, and is of similar design to the following, except in one 
instance, where the units generated are :— 

Shipley.— Average for one month, 37 units per ton. | 

Darwcn.—Average for one year, 55 units per ton. (This plant is non. 
condensing like Mr. Waring’s.) 

Wrexham.—Average for one montb, 37 units per ton. 

St. Hclens.— Average for one year, 57:5 units per ton (Beaman and Deas 
destructor). | 
Of course there are exceptions, as, say, Accrington—average 
for one month only 19-9 units per ton (Horsfall destructor). 
Perhaps Mr. Waring will say why he cannot get as good 
results, and if the wish to get better results would help him. 
Any excellent plant may be made to give apparently mediocre 
results if the operator’s prejudices are not in sympathy. Even 
the Ashton-under-Lyne destructor (which used 42 per cent. 
of the steam it generated for its forced draught, vide official 
test, June 18, 1900, but perhaps it is better now) gives results 
which are commented favourably upon by Mr. Appelbee, 
whose opinion is surely of some weight. 

The Mexborough destructor (as are all other destructora) 
* was designed primarily for destroying the refuse.“ The 
question of steam supply to the electricity works was also 
very carefully considered, and resulted in the guarantees 
mentioned. The performance, as indicated by the official 
test, shows that these guarantees were accomplished in a 
manner which should satisfy even the  hypercritical.— 
Yours, &o., For MELpRuM Bros, (Lry.), 
Manchester, Jan. 17. John W. Meldrum, Direotor. 


THE FUSE-BOX PATENT CASE. 
TO THE EDITORS OF THE ELECTRICIAN, 


Sins: In the report of the case the Reason Manufactur- 
ing Co. (Ltd.) v. Ernest Е. Moy (Ltd.), which appears in 
your last issue, p. 581, you state that the Oourt of Appeal 
unanimously held that there was no subject matter in the 
patent. This is not the case. So far from the patent having 
been upset for this reason, it was upset solely on the ground 
of the first claim being too wide, the Court abstaining from 
expressing any opinion upon the question of subject matter. 
In the Court below Mr. Justice Byrne held that tkere was 
subject matter. We have given instructions for the amend- 
ment of our specification, and after this amendment is granted, 
as it presumably will be, we shall be able to protect our rights. 

We think it important that the public should clearly know 
the true ground upon which our patent was upset, for if it 
had been upset as you state on the ground of want of subject 
matter, amendment could not make it good, and persons 
might be disposed to manufacture in accordance with the 
invention. As you are doubtless aware, a3 soon as the speci- 
fication has been amended, we shall be again in а position to 
protect our rights against all infringers.—Yours, &c., 


For the Reason Manuracturinc Company (Lrp.), 


Jan. 20. John R. Dick, Director. 


A SUGGESTED IMPROVEMENT IN THE SYPHON 
| RECORDER. 


TO THE EDITORS OF THE ELEOTBICIAN. 


Sirs: It is well known to scientists that heat augments the 
flow of fluids through capillaries, vide Sir A. Geikie’s 
* Geology,” р. 806, line 27 et seq. :—'* The masterly researches 
of Poiseuille have shown that the rate of flow of liquids 
through capillaries is augmented by heat. He proved that 
water at a temperature of 45°C. in such situations moves 
nearly three times faster than at a temperature of 0°C.” 
Hence, in recording instruments (with fluid menstrua) greater 


G 
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sensibility would be obtained by enclosing the syphon ір a 
heated chamber, and also the inertia of the syphon would be 
reduced, for the heated air would offer less resistance. Lastly, 
the velocity of the flow of ink, under the above conditions, 
might be varied by increasing or diminishing the calibre of 
the capillary tube, thereby rendering it less liable to become 
obstructed.— Yours, &oc., uxOvs. 
Jan. 18. 


PARLIAMENTARY INTELLIGENCE. 


PRIVATE BILL LEGISLATION. 


A large number of bills of electrical interest have been dealt with during 
the past week by the examiners of private bills. The following have been 
found to have complied with standing orders and will therefore go forward 
for first reading :— 

Worthing Corporation (Tramways), London, Brighton and South Coast 
Railway, Central London Railway, City and North-East Suburban Electric 
Railway, Birmingham Corporation, Stroud and Cheltenham Tramways, 
West Bromwich Corporation, Dudley, Stourbridge and District Electric 
Traction Co., Nottinghamshire and Derbyshire Electric Tramways Co., 
Hull Corporation, South-Eastern, and London, Chatham and Dover Rail- 
way Co., Great Northern, Piccadilly and Brompton Railway Co., Clapham 
Junction-Marble Arch Railway (No. 1), East Ham Urban District Council 
(Improvements), London County Council (General Powers), Great Eastern 
Railway (No. 1), Watford and Edgware Railway, Brighton Corporation, 
South-Western and Isle of Wight Junction Railway, Coventry Electric 
Tramways, Romford and District Tramways, Cleveland and Durham 
County Electric Power, Bradford Corporation, Blackheath and Greenwicb 
District Electricity Supply, North Cheshire Tramways, Poole and District 
Tramways, South Shields, Sunderland and District Tramways, and the 
Bournemouth Corporation Tramways. 

The following bills, not having complied with standing orders, will 
have to go before the Standing Orders Committee, who will decide whether 
or no the standing orders may be dispensed with :— 

Birmingham District Tramways, Hove, Worthing and District Tramwayr, 
Croydon District Tramways, South Staffordshire Tramways. 


LEGAL INTELLIGENCE. 


SPS 


Metropolitan Electric Supply Oo. (Ltd.) and St. Marylebone 
Borough Conncil. 
ARBITRATION. 
(Concluded from page 530.) 


Continuing his general review of the criticisms by counsel for the 
Marylebone Borough Council on the claimant company’s tables, Mr. 
CRIPPS referred to the table relating to working expenses and the rate 
of working expenses in proportion to total revenue, and said this was the 
most complicated point in the case. They had first to get the right figure 
for the end of 1901. That was the problem. 

The UMPIRE: You must get the right figure from what I have called 
* the normal year." We seem to have got the actual figure for 1901. You 
claim to correct that in order to get your normal figure. 

Mr. CRIPPS: Yes, there are factors here which are so important, which 
have such an enormously large bearing upon the true calculation as to the 
amount to be paid to us, that I am sure no time will be wasted in making 
it quite clear. According to this table, and apart from any adjustment to 
get to normal conditions, the rate of working expenses is 61°44. But I am 
going to show you that, according to the true view, in order to get the normal 
year, the working expenses for 1901, when properly adjusted, are 47°74. 

Mr. CANE : I have got 52774 as the adjusted figure. 

Mr. CRIPPS: The difference between 52°74 and 47°74 is more than 
admitted and more than allowed for in my learned friend’s own calculations. 
We thought we could only get what would be equivalent to a normal year 
by going to the end of 1904, the reason being the expenditure by us of that 
£140,000. It might be that you would estimate the value here, on income 
and so on between the parties, on the basis that that £140,000, or so much 
of it as we have spent and are expending, should be repaid to us. No 
doubt that would be one basis of dealing with the question, and it might 
be very advantageous to us, but I think the proper principle is that we either 
have spent, or are spending, or are under liability to spend, £140,000, and 
that the purchasers here are entitled to the value of that, the advantages 
of that, without repaying it to us. That is the basis on which we originally 
started our case, and that is the reason why originally we thought we 
could not get anything like & normal year till 1904, as the expenditure 
would not be concluded till that date. But, of course, in doing that without 
repaying us, except merely as part of the general capital, the full advan- 
tage of this £140,000 expenditure of capital, we must, in estimating the 
income, read the benefit of that back into the 1901 year, or else we must 
have the capital sum itself paid back to us, and, so far as the benefit of that 
is concerned, it was put by Mr. Arthur Wright at 8 per cent. on the coal 
bill. That would come to about £5,800. And this benefit would accrue 
from the economies cffected by the expenditure of £140,000 if it were 
brought back to 1901. 

Mr. RYDE: Is the principle that there would be less waste of electricity 
generated, and a saving of 8 per cent. of coal ? 


Mr. CRIPPS: Yes. At the present time there is what we call 744 per 
cent. waste. Take all other conditions as the same in 1901, if we had had 
the advantages in cheapening production which this expenditure will give 
us, I claim on Mr. Wright's evidence that that would have given usa saving 
of about £5,800 in that year. 

The UMPIRE: The fact being that the number of units you would have 
had to generate to sell the same number that you did sell would have been 
so many less. 

Mr. CRIPPS: Yes. Mr. Conacher claims only £5,000, as he estimates 
it in a slightly diferent way from Mr. Wright. When I first approached 
this case, and Mr. Conacher has told you the same, it seemed to me there 
was a very extraordinary difficulty because of this £140,000 which was 
being expended, and which would have a tremendous effect in increasing 
profit or reducing cost of earning income. At first sight I did not see 
easily how to do it, and so our tables are based on what we call the main- 
tainable or imminent profit, taking the year 1904. But supposing we are 
to take 1901, which is sounder and better in principle if you can do it, if 
you have got to do that you must read this saving back to 1901, because the 
money which will have conduced.to that saving, and which would have 
conduced to produce it, is to be expended by us, and we are not claiming 
a penny back. Our whole claim is on the beris that we either have spent 
or are going to spend that £140,000. The only other way of approaching 
the problem would 1 be repayment of the whole £140,000 in cash. That we 
have not claimed апа do not claim. It is on the footing that this sum of 
£140,000, which produced tbis economy, either has been spent or will be 
provided by us. The only fair way of approaching this case is first to get 
the maintainable profit in the normal year and then multiply it, and then, 
apart from that, consider what the future possibilities and prospects are 
worth. You must not mix those two matters up. 

Mr. RYDE: Must not we ask a question of the basis on which the award 
is to be made out? If all your profits are to be handed to the Council, and 
they pay you the price calculated in the way you put it, you must allow, 
must not you, for the fact that till 1904, or whatever the precise date is, 
you were gaining the lesser profits. 

Mr. CRIPPS: It would work itself out so that on one side the actual 
profit would have to be allowed, and on the other the interest upon the 
award. | 

The UMPIRE: I do not think tbat is quite what Mr. Ryde means. I 
think what he is pointing at is this: Suppose 1904 is when you would 
actually attain the figure which you say is the normal figure for 1902, you 
would take the estimated actual profit and defer it one year, or discount 
that one year, and for 1905 you would take the actual estimated profit and 
deal with that in the same way. Then, when you come to 1904, instead 
of having 50 years, your concession would only have the shorter period of 
28. You would take itat 53 per cent. on the proper table for a shorter 
period of years. 

Mr. CRIPPS: Yes. 

Mr. RYDE: Supposing the actual figure on the facts were £100,000 net 
profit and you are introducing a system which as from 1904 will raise it to 
£105,000, it may be that from that date onward the true figure is £105,000, 
assuming your figures are right ; but if the award is made from 1901 at 
£105,000 you never would have made that additional £5,000 in the first 
year or two, It would come to about £15,000 ; a trifling matter, but that 
is the difference. 

Mr. CRIPPS: You are perfectly right on that point. But the point 
now is, that if you take 1901 as the normal year for separating what has 
been ascertained and what їз to be ascertained merely as regards the future 
estimate, and this £140,000 is being now expended out of our pockets in 
order to introduce economical working in the future, then you must work 
that back into the normal year if you аге to see what is the real position 
of the company at that time. You see, Sir, the extreme importance of this 
point. If what I say is right, that the proper percentage of working 
expenses, as adjusted, is 47°74, and the only question of error there in 
discussion between usis whether I have made too large an allowance in the 
coal bill or not. the income we ought to be compensated for in the normal 
year is 47°74 of the gross income. That із an extremely important 
‘factor in this case. Would you please take the figures? 1901 would be 
£54,051; 1902, £57,004; 1903, £60,385; 1904, £65,565. Then the 
economies would have come into operation. Before these economies come 
into operation, if we put them back for the purposes of getting a normal year, 
the years would work out: 1901, £54,031 ; 1902, £57,004 ; 1905, £60,585, - 
and then would come the figures I have above referred to. If you think 
it is & sounder way to get the normal yearat the end of 1901, then you 
have to make the normal year and take the benefit of this saving back in 
the way I have told you. The learned counsel then reviewed the evidence 
in its bearing upon this phase of the inquiry. Continuing, he said: We all 
take the same three factors of economy. Each of these three factors must 
be read back into 1901, if that is to be taken as a normal year. There we 
are all at one, but the reason why there is so much difference between us— 
that is to say, difference as between our percentage of 47°74 and their per- 
centage of about 55—is not on any question of the electrical effect of the 
improvements in the Marylebone area, or because there is any question 
between us as to the economies introduced by the detartarisers and the 
condensers, but because we have taken in substance our experience of the 
coal bill, and they have claimed to take and apply to our system what they 
say is their experience of the coal bill. Having regard to our system, and 
the conditions under which we can buy coal, and the size of our contracts, 
and the size of our undertaking, I submit that if you want a business 
test, the best you can possibly get is what we have already actually done. 
I am going to say that we have an unalterable right to have this £54,051 
for 1901 multiplied by the 30 years’ purchase, which comes to just about 
£1,000,000 in itself. That is putting it against myself, because I was 
claiming in my own tables to have the £65,000 taken, if the Umpire thinks 
right to take 1901 as the normal year, and to take what I say is the right 
figure, and multiply it by what I have suggested is the recognised multi- 
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plier when you have а statutory income well maintained, and more евре- 
cially when you bave an admitted income behind it. That is £995,000 odd 
apart from severance, purchase of plant or estimate of future proba- 
bilities of profit. If I had got that £54,031 in perpetuity it would have 
been w & million and a-half or more, and the effect of the terminal drop 
and all these heresies is this: That instead of getting 14 millions on an 
income of that kind in perpetuity, apart, from any question of increments, 
I only get the £1,000,000 plus £140,000, even if allowed every penny of my 
capital, and that is a test of what I lose by having a concession for 80 years, 
and at the end my plant valued. I lose in this case £400,000, because the 
concession is in an unfavourable form to me, even as regards the existing 
income; which is an answer, ав I shall show by-and-bye, to terminal drop 
&nd other theories introduced in this case, which, in my opinion, have 
nothing to do with it. Itis very hard on the company to be taken when 
they аге in the middle of an improvement of this kind; it is just the harshest 
time that the teat could be taken against my company. On whichever 
basis of calculation—theirs or ours—you may adopt, we are entitled, on 
every principle of compensation, to have this sum, if properly ascertained, 
of £54,031 multiplied on the 28 years’ purchase table if the concession ів 
in perpetuity ; if not in perpetuity, then for 50 years, and the value of the 
plant added to that. Then the multiplier of 53 per cent. has to be applied to 
the £54,031. On this question I may quote “ Michael and Will," new edition. 
Mr. Will (referring to gas undertaking) says: —'' In the later editions of this 
work, 25 years' purcbase was suggested with certain qualifications as a fair 
estimation of value of a company po:sessing Parliamentary powers. But 
all of these figures must, at the present day, be revised with reference to 
what is now the market value of money, and a larger multiplier than 25 
years’ purchase has undoubtedly been applied in many cases of later years. 
The main considerations in fixing a fair multiplier, in each particular case, 
would seem to be not merely the amount of net profits earned, but also 
the capacity of the company to continue to earn such profits, and this 
must depend upon a great variety of considerations, including the con- 
dition of the works, theircapability of extension and the chances of effective 
competition by the electric light.” In this present inquiry the certainty of 
the ascertained income is guaranteed by the figures presented on both 
sides. I am not now dealing with the amount of the future profits—that 
is: an entirely different point ; І am dealing with the treatment of the 
ascertained income as regards 1901, and if you are to have any regard to 
not only the principle in these matters, but also to precedent—namely, 
that you are to give the higher multiplier beyond the 25 years where the 
income you are multiplying is safe and secure, you can never have а оү 
case than this, This is the first time we come to the great issue in thi 
case—namely, what is the income already ascertained apart from the 
future and how to deal with it. Even after we have introduced the future 
element, I shall be able to point out on actual Stock Exchenge transactions 
admitted or not questioned in this case, that we shall only just get even 
аз regards expectation of profit which was held by shareholders who pur- 
cbased in the open market before any question had arisen between us and 
the Council at all. 

Mr. CANE: What price are you referring to—the price for 1901 1 

Mr. CRIPPS : I am referring to the fact that, before this contest arose, 
for £5 people were willing to pay 212, which is just about 44 years’ pur- 
chase. If you take 44 years’ purchase of £54,051, without any question of 
fature matters, it is remarkably like the figure we are asking for : 44 years’ 
purchase of £54,051 is within £200 or £300, curiously enough, of the figure 
we are asking as regards the value of our undertaking to-day, apart from 
severance, which is a different matter. What we say is that the ascertain- 
able income was also the market anticipation. 

Now, summarising the difference between us in this way, they have 
worked out the workiog expenses at 55 per cent. of gross revenue against 
our 47°74—in other words, 45 per cent. of the gross revenue figure of 
£105,389 is the net revenue. That works out, when multiplied by the 34 
per cent. multiplier, to £855,708. The difference, therefore, between us is 
about £140,000. To my mind, Sir, if you are not going to take what we 
ask you to take, the larger figure, to get the normal year, that sum crystal- 
lises the difference between the parties. Mr. Crippsthen passed the remain- 
ing tables in review. Coming to the table of capital, learned counsel said 
the only two differences between the parties were whether the right 
fraction to be taken was 1470/4500ths, and that depended on whether they 
took capacity or user. He urged that when dealing with plant handed 
over, the only test was capacity. They might not have used this plant 
at all; that was а matter of convenience. Counsel then proceeded to 
deal with the important question of load-factor, and said: We have 
heard а good deal as to whether the cost per 1,000 units sold should 
be £100 or £70. But we have to take this company as it is, and we 
start in 1902 with what is a high figure for capital expenditure рег 
1,000 units sold. That gives in 1903 £124, and in 1904 £117; and 
it is not till 1909 that we come to £100 рег 1,000 units sold. This 
gradually improves as we introduce economies, and in 1920 the rate would 
be £82, and in 1951, the last year, we get to £75. We are dealing with 
power and light. We do not profess to separate the undertaking up. 
Therefore, at the end of our time, when, owing to increase of business and 
improvement of load-factor, we get the maximum efficiency, and the least 
capital cost, we do not get below £75 capital per 1,000 units sold. 

Mr. RYDE: That is the total capital. 

Mr. CRIPPS: Yes, that is not the additional capital, that is the total. 
It is no good going into Mr. Moulton’s argument as to what it would be if 
there was not an improved load-factor, or trying to dissociate it from load- 
factor ; you must take it in connection with the load-factor as it, in fact, 
exists. All the witnesses agreed that the load-factor, as compared with 
the output, was a very material factor in the capital cost. That is why 
I emphasise the great importance of the load.factor to show figures 
correctly, which otherwise appeared not to fit. 

The UMPIRE: For lkw. with a 20 per cent. load-factor you get 1,750 
units as against the 1,000 for a 12 per cent. load-factor ? 


` Мг. CRIPPS: Which illustrates very clearly the enormous importance 
of the load-factor when, for what is the same generating power, you get 
1,000 units in one case and 1,750 in the other. 

The UMPIRE: Mr. Moulton was entirely at one with you as to the 
importance of the load-factor. But there are two points: whether you 
will get the better load-factor, or whether you bave done rightly in taking 
it over the total output and saying that when you divide the total capital 
by the total output your figure is justified, or whether you ought only to 
look at the additional capital required for the additional units. 

Mr. CRIPPS : As regards lighting, we have only asked for our present 
load-factor, say 12, and as regards the future for lighting we take 20. 

Mr. КҮРЕ: Given 12 per cent. for light and 20 per cent. for power, 
you cannot combine those two and say the result will be any given load- 
factor without further intimation as to the time you will take on power. 

Mr. CRIPPS: No, the whole basis is this. The reason you want to 
supply motor power, and the reason why it is profitable to do it, pace my 
learned friend, Mr. Moulton, and his hypothetical analysis, is that though 
you may get your peak higher, it is never peak on peak, as he put it. It 
is true you may get the difficulty of the two, but here the expectation of 
Mr. Ferranti and Col. Crompton is that you get a 20 per cent. load-factor 
allround. That is their expectation, and we can only get the best opinion 
and try and test it. And I think Mr. Wright came into line with all the other 
eng neers in substance upon the load-factor point. We have now come to 
the point where we have to consider the most reasonably accurate view of 
the probabilities of the future of such а business as this. "There is no great 
scientific question involved, nor is there any principle of compensation law 
involved. You have to make up your minds, and say which of the two 
sets of estimates presented is the probable one, having regard to all the 
evidence. It is, of courae, open to the tribunal to say that neither the one 
nor the other is right. 

The UMPIRE: You want more than expectation ; you want what is the 
increase of which there is such a reasonable certainty that you are entitled 
to be compensated on the footing that you have lost it. 

Mr. CRIPPS: Yes, Sir, if you were directing a jury that is the way I 
think you would put it to them—what is the reasonable probability of what 
you have lost! The Council say it is an increment which would have gone 
to 12,500,000 units, while we eay it is an increment, as regards lighting 
alone, which would have gone up to 24,800,000 unite. It seems to me 
there are two factors to be taken into consideration here. First, you have 
to look carefully into the local conditions, and, secondly, to consider on a 
wider basis, what is the probable future of the growing demands as regards 
electric lighting—a development which anyone would hardly have antici- 
pated, but which has taken place. With us it is not conjecture, it is a 
matter of statistics. You have before you the experience of the company. 
With regard to our calculations for the future, we are more than corro- 
borated in the first year of our estimate, and we cannot go beyond that 
because we have not the statistics. Then we have got what I 
think is very important, that is the view of the electric lighting 
“experts.” I think it is a very striking factor that in the estimates 
put forward on bebalf of the Council they go as far as they 
do; that is what has struck me. All the evidence on the other 
side seems to me to go а long way towards corroborating our position. 
Now, as regards power. Ате you going to adopt the view that the Metro- 
politan Electric Supply Co.'s undertaking is the one in England which has 
to delete motor power from its business? I suggest that it is a view that 
can hardly be adopted. There is а concensus of opinion among the 
witnesses on our side that Mr. Conacher has estimated on the safe side, and 
I claim that the development on which we base these estimates for the 
future is a reasonable one and well within the mark. The next proposition 
is, what do you get out of your field of work in the way of profit? Here 
there is the question of capital involved, and the way you ought to deal 
with the capital as regards depreciation and interest, and matters of that 
kind, in order to see what deductions you are to take from your gross 
earnings to get at the net revenue. I say that for the estimate of the field 
to which we apply the necessary capital in the future the evidence shows 
that we bave given an ample allowance. As regards depreciation or 
allowances in connection with the capital which we say has to be employed, 
we give land 34 per cent. respectively, making 44 per cent. in all. Ido 
not want to confuse total capital and additional capital. The additional 
capital which they say is sufficient in 1916 for only 12,500,000 units we 
say would give 16,000,000 units as regards light and 3,600,000 as regards 
power. In so far as the value of a kilowatt is concerned, we are all sub- 
stantially agreed ; the only difference that arises is on load-factor—in 
other words, what you get out of your kilowatt, and that is the only 
difference I can see between us on that point. It really comes to this: 
are we extravagant, having regard to the evidence, in taking such a poor 
load-factor as 12 for lighting and such a not very rosy load-factor as 20 for 
motive power. 

The UMPIRE: I fully appreciate the difficulty of combining the effect 
of a better load-factor for power, or a better load-factor introduced by 
having a power supply, but I do not recall anything in the evidence to 
suggest that as regards lighting alone your load-factor would ever be sub- 
stantially improved. It does not matter whether you sell 4,500,000 units, 
or 10,000,000, or 12,000,000, or 20,000,000, unless there is some difference 
in the character of the lighting, or the lighting is spread over longer hours. 

Mr. CRIPPS: Mr. Ferranti and Col. Crompton and others who dealt 
with it as a whole said we ought to get 20 per cent., having regard to 
experience in other places. 

The UMPIRE : If you get 25,000,000 units, you would expect your all- 
over load-factor to be much improved. Their evidence was that there 
would be a substantial power supply, not overlapping. 

Mr. CRIPPS: Yes. I now want to come to the other point as regards 
interest and depreciation on the total capital and what is called the depre- 
ciation on existing capital. Mr. Moulton has applied what he calls the 
“terminal drop ” doctrine. I will call it terminal depreciation.’ If you 
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are to allow the discounted doctrine which is right as regards the capital 
which we are to get at the end of the term of the concession—we are 
asking for it 50 years before, and therefore you have to discount it, I 
admit—that you ought not to make any allowance of this kind for the 
capital in the future or for depreciation on existing capital. First, a. 
regards depreciation on existing capital, I think it is reasonably clear you 
must either give us what would be, according to our figure, £300,000 or 
£400,000, or, according to their figure, £160,000 or £170,000. You must 
either give us that amount, whatever it is, now, and then say, as regards 
the future, that we must have the benefit of the discounted figure during 
the 51 years, or, if we take the right principle, that, apart from any future 
expectation, you are to have the capitalised and maintainable and existing 
and ascertained profit for a period of 30 years, and to have the value of 
your plant ascertained in accordance with the Electric Lighting Act. It is 
perfectly clear that this depreciation on existing capital cannot be allowed. 
Ít is not an element that arises at all; it would not arise at АП here with- 
out you were bringing it in, because there is a future increment, against 
which you are seeking to set it off. Then, as regards the future. How 
are you to deal with the question of additional capital !—not existing old 
capital. Does it fall as a charge against the company during the remaining 
50 years for which their concession will be handed over to the Council to 
put by or to provide for this sum which deals with depreciation during the 
remaing 30 years of the concession. I say, certainly not. All they had 
got to do during the period of concession, if they had had it in their own 
hands—and that is the problem—would have been to divide amongst their 
shareholders, or if they had liked to put by to а sinking fund of which 
they would have had the benefit at the end of the time, any sum in 
addition to what was necessary in order to keep plant, in the ordinary sense 
of the term, equal to new, or in such a position as to earn the revenue 
which the shareholders are dividing amongst themselves. In one sense it 
is said they need not do that, but I will assume that they were bound to 
до that. That is met by the 34 per cent. and 1 per cent. =44 per cent. 
The fact that it is & terminable concession does not make the slightest 
difference as regards bookkeeping or principle. The only question is 
whether the company provides a sinking fund in this way, or whether each 
shareholder does it for himeelf, but in either case it is not an expenditure 
which the company have got to provide in the sense that somebody else 
shall have the benefit of it in the long-run. It is merely a case of book- 
keeping which, if they did it, they would have had the sinking fund so 
provided for their their benefit at the end of the term. 

The UMPIRE: If you look at it from the point of view of sinking fund, 
the purchaser has to pay for it. The sinking fund, if it exists, or is 
assumed to exist, is taken away just as much as the rest of the property of 
the company. 

Mr. CRIPPS: Yes. Itis our case that 34 is sufficient to provide the 
interest on the money. The ordinary depreciation is included in the work- 
ing expenses. I do not think you want the 1 per cent. at all, but it is in 
our tables, and I will not criticise it. 

Mr. RYDE: But surely the plant will depreciate from, say, £100 to, 
say, £50 in the 50 years to the end of the concession ? 

Mr. CRIPPS: It may or may not. But I will deal with that when I 
come to the question of valuation of plant. [6 is a factor, and in valuing 
the plant and considering what we are to get now for plant, we have to 
value more or less hypothetically 50 years hence, and I agree that factor 
will come in ; but that is not the problem we are dealing witb here at all, 
we are not dealing with any question of valuation of plant. The problem 
we are dealing with is simply what deductions are you to make for the next 
50 years in order to ascertain what the future profit in each year would be. 

Mr. КҮРЕ: I advance you £100, and I want that back eventually. You 
have only debited the profits with the 34 per cent. under the first item, 
which will pay the interest on my £100. That I get. As long as I get 
that I am for the moment oontent, but at the end of 30 years the company 
is wound up, the concession has expired, and I want my £100 back. Iam 
а debenture-holder. Your company is wound up, and now I want my £100 
back. Out of what fund is that provided, unless you set aside 1 per cent. 
or whatever the right percentage is to meet that ? 

Mr. CRIPPS : Tbat depends to & great extent on the proportion between 
а debenture-bolder and shareholder. I borrow money on certain terms, 
and the whole basis, of course, of a transaction of this kind is that that has 
to be paid back. I до not know whether the debentures here are for the 
same term as the concession, or whether they are for а more limited term 
and can be paid back on certain conditions on certain dates, But that is 
not the question at the present time. The debenture-holder has the secu- 
rity which he thinks is sufficient for his purpose. If the company were 
bankrupted to-morrow—I will take an extreme case—whereby the deben- 
ture lost all its security ; or if, on the other hand, it discovered a gold 
mine to-morrow, the fact that the debenture-holder’s security would be 
altered in the two different cases would not affect the value of the company 
toa purchaser at all. It might, of course, come into the question as regards 
the terms on which we cau raize money, but that does not affect this point 
at all one way or the other. What we are dealing with here, taking what 
we call future probabilities and future market and earning power, ia whether 
certain deductions ought to be made or not—whether, during the period 
of 50 years the company’s true earning power is x or y. 

Mr. RYDE: But, then, if you assume the money is raised by issuing 
share capital that is fatal to the rest of the calculation, is it not? Because 
if the company pays 10 or 12 per cent, dividend, you have to credit the 
concern with the whole of the profits, that, of course, would be fatal. 

Mr. CRIPPS : Ob, no, on the contrary, it does not matter. Supposing а 
company in which people invest at 54 per cent. has paid a 7 per cent. divi- 
dend ; that means you issue your £10 shares at £20. That is the com- 
mercial effect on the position of the company if I am right. If the security 
is а 5 per cent. one and the maintainable income is 10 per cent., you ought 
is во г for every £10 share, If you cannot do that thé expectation is 
o0 high. ) | | idm. | 


Mr. MOULTON : How about paying the £20 back at the end ! 

Mr. CRIPPS: That is an entirely different problem. 

Mr. RYDE: Taking the actual fact as it would be now. Supposing I 
lend £100 to the company for the purpose of these future profits, and they 
are bought over by the Borough Council. I look to you to pay me 83 per 
cent. per annum after the Borough Council bought. Surely that profit — 
that 34 per cent.—must be debited against the rest of the profits. 

Mr. CRIPPS: No. Supposing a debenture-holder has put himself in 
the position you put to me, that his security may be worse than it was— 
that is what I understand you put to me. : 

Мг. RYDE: No, І put it exactly on your own table—that it is good. 

Mr. CRIPPS : I really do not think, if we coneider the matter, that the 
fact that а company has a lot of creditors or anything else affects or can affect 
one iota what is the earning power of that company in the sense that we are 
dealing with the question of earning power. It does not matter for this 
purpose whether the company is all debenture or no debenture. We are 
getting the capital called X. That is the earn'ng power. After they have 
got it I do not care whether it goes to a debenture-holder or anything else. 
It may be in a company of this kind people have lent their money on 
terms which will be unfavourable to them in the future. It is not so, but 
Iam putting that hypethetically. It does not matter in the least. In 
reducing yourself to the condition of а man who has only а terminable 
income or annuity, as the case may be, the result is that the interest you 
get during the time of the concession is proportionately enhanced. I say 
tbat after all corrections and all proper deductions, and the application of 
the proper table as to future expectations of profit in this case my view of 
the result is the correct one. I have already dealt with the figure of 
£993,000, to which I ask you to add the £644,275. But if you will refer 
to our table 16 the figure there is a good deal higher. It is £2,265,108. 
I must leave that, of course, in your hands. Now the table before you is 
£1,638,016 as against what we consider is right, on our own basis, 
£2,265,108. Now that there has to be added to the £1,638,016, £12,178 
is an agreed figure. Then we have to add to that.as the value of the con- 
cession here what I have not dealt with, or only incidentally, the £140,000, 
or the present value of what we should be entited to 50 years hence as 
regards our plant. That is £1,790,245. After this point I should cone 
to questions of severance, which are entirely different matters, They do 
not deal with the value of the concession. They only deal with the ques- 
tions of injury to portions of the concession which are not taken under 
this compensation award. I now want £22,242 for buildings and plant 
and во on in position. We have got a figure here crystallising the differ. 
ences between myself and my friend Mr. Moulton, of about £1,800,000, 
His figure, I think, would come to about £400,000 or £500,000 less than 
that. But putting them on what I may call the comparable basis we have 
£1.800,000 ; it is £1,790,245, and, I think, his would be £400,000 or 
£500,000 less than that. 

The UMPIRE: That is your view of what his figure would have been if 
he had understood his own figure. It is, of couree, not his figure in any 


sense. 
Mr. CRIPPS: It is my argument on bis figure. £1,800,000 is not my 
in one tense, because my figure is £2,265,000, but I have put very 
clearly, I think, how I get at the £1,800,000, and I hope I have put how, 
properly considered, the difference between that figure and the figure on 
the other side is not as large as it appears at first sight, and really would 
be a difference of about £400,000. I have never asked that the 10 per cent. 
should ke added on the Lands Clauses Act terms, but to that figure some 
sum must Le added, some reasonable sum, in order to make it sure that we 
get the indemnity into our pocket—5 per cent., or whatever you think is 
right. Everybody knows in these cases there are considerations which have 
to be taken into account, and I should think in a case of this magnitude 
something like 5 per cent. would be sufficient. I bave now put before you 
my views. They are respectable and dull, truly, but I cannot alter that. 
But there is one matter to add—the different way we have dealt with 
capital. There is a sum of £90,000 difference between us on this point. 
This is mainly accounted for by their adopting the 24 per cent. table 
against our 5 per oent. Then, you know there is a difference between us 
on what I may call principle of valuation, cost and deprec ation, as against 
outside valuation. Oura is on cost and depreciation, and therefore, if that 
is a wrong principle, our figures would have to be adjusted. I have given 
reasons for thinking it is not cnly the right principle, but the principle: 
indicated in the Tramways Act and the Electric Lighting Acts. 

Mr. RYDE: There is one detail in your future pledged capital expendi- 
ture account which I should like to ask about. If the award is based on 
the bypotheeis tbat you have to be paid £140,000, or whatever is the right 
figure, you must then make some allowance for the scrap value of the old 
plant, otherwise the Council do not get а complete thing. What I mean is 
The company did earn a certain profit in 1901 with the less efficient plant. 
If the Council are to buy the new and mcre efficient plant you must not 
debit them with во many years’ purchase on the old earnings unless you 
give them also some allowance for the plant which earned those earnings. 
lf you, theoretically, take the thing at the moment of time when the old 
plant has been scrapped and the new is not put in you could not earn the 
old income. 

Mr. CRIPPS : Мо; but wbat I put is this: The disadvantage of the 
old plant as regards income is in the old figure. When we come to the 
question of saying what plant his to be taken over, or how to deal with it 
to get the value 30 years hence, a considerable proportion might be dealt 
with as merely scrap for the purposes of the valuation of the plant. 

The UMPIRE: Suppose you had drawn the line sharply at the end of 
December, 1901, and therefore Һай not spent any of the £92,000 set out 
in your account, but had made your claim upon the footing that you had 
intended to make the improvemenis for which that £92,000 is being 
expended, and were going to claim on the footing of the increased profits . 
that that expenditure would bring, of course the.£92,0C0 would then have 
appeared in ycur additional capital column, and you would have had the 
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interest charge and the depreciation charge against that £92,000, which 
quite properly is not there at the present moment. 

Mr. CRIPPS: Certainly. But I think, in one sense, you have not to 
trouble about that, because all we want to know is for that purpose the 
basis of the award. You have not to deal with it directly. 

The UMPIRE: This arbitration being under the Lands Clauses Act, 
the responsibility really is with you. You are entitled to say on what 
footing you make your claim, and to have your claim dealt with upon that 
footing. If you do that, then, of course, there are certain risks which you 
are subject to as regards the award standing or not. It seems to me in a 
case of this magnitude, in which it must be against the interest of both 
parties to have anything left to be settled which can be reasonably settled 
now, that it is a very great pity it cannot be agreed between you on which 
basis it is to be dealt witb. 

Mr. CRIPPS : May I say tbat what you bave to decide—I am puttiug it 
purely on the Lands Clauses Act—is the value of the concession, which 
implies valuing the income for a certain number of yeara, then bringing in 
the element of plant aud the question of severance, which is outaide any- 
thing I am dealing with at the present moment. Now, without any ques- 
tion of law, if I may say so, it is perfectly within your competency in dealing 
with it as а pure question of ascertaining the right figure to deal with this 
case in one or two ways apart from anything I or my friend may put before 
you. We have arrived at the figure of what the claimants were entitled to 
at the end of 1901 by bringing into account the economies based on the 
expenditure made or to be made for the purpose of introducing the new 
system of supply in the Marylebone district. That is а question entirely 
for yourselves as to whether it is right or wrong. Nobody could question 
it hereafter. Or you may say: We arrived at the right figure there is no 
question between usas to that part of the principle—by not taking into 
account the improvements introduced into the district by expenditure 
after the end of 1901. That is the £92,000. Iask you to adopt the 
first, because I think that is the easiest and the right way inter partes in 
an inchoate or stereotyped company. If you do that in the future adjust- 
ment between us, there is no difficulty, it seems to me, at all, If you 
adopt the second method in the future adjustment between us we shall 
undoubtedly say : “Рау us back that £92,000." There is no doubt about 
that. Thatis а matter which may come to be a question of difficulty in 
the future, but as to your functions, apart from any question in the future, 
it is absolutely in your discretion to think that either one or the other is 
the sound way of arriving atit. 'There is no queetion that is entirely in 
your discretion and power. All the parties are entitled to know for the 
purposes of adjustment hereafter is whether you have taken one or the 
other, and that is all we can ask you to tell us. 

The UMPIRE: The curious feature ia this сазе is that there has, in 
fact, since the date at which the value has to be ascertained, been a large 
&nd an important expenditure by the company. Now the view which 
which «truck me at first as being the correct one was that we could not, 
sitting under the Lands Clauses Act, treat that expenditure as in fact 
made. We should have to deal with it for the purposes of the award aa if 
it was not expenditure in fact made, but expenditure which the evidence 
convinced ua would have been made, and would have had certain results 
upon the value of the undertaking, and I am not sure still that that is not 
the limit of our powera, and that we ought not, therefore, taking the basis 
which you have put before us, to treat that £92,000 (if that be the right 
figure) as a sum to be put into the additional capital column, and then 
leave the adjustment brought about by the fact that it or some of it has 
been in fact expended to be made outside the award. It does not seem 
to me to be convenient, but I very much doubt whether that is not the 
limit of what, sitting under the Lands Clauses Act, wecan do. 

Mr. CRIPPS: The limit of your jurisdiction, with submission, I think 
is not that, but to ascertain the value of the concession as at a certain 
date. Suppose there had been no question of actual expenditure by the 
company, or no question of expenditure on the contract by the company, 
then this sum would naturally have come in like other sums and eatimates, 
in order to see what the true position of the company would be when an 
improvement of this kind had been carried out. You are entitled in 1901 
at the end to see what is the expectation in the way of adjusting the 
normal figure. Ав regards this £92,000, or whatever the expenditure may 
be, supposing we put it into the table of future expenditure in the 
ordinary way, that would only mean, as far as I can see, that in the 
adjustment as between us we should be entitled to reclaim the repayment 
to us of this £92,000. I should have thought it would have beea within 
the limits of your jurisdiction to do it either way, во long as we knew which 
way it was done. 

Now, Sir, I think I have said all that I need on any question that can 
help you on a matter of principle. Of course, questions of fact will have to 
be dealt with, but we have got the basis. I now come to the question of 
severance. On this point we have to eliminate certain of our figures, because 
they һауе undertaken to reserve to us the trunk mains. 

The UMPIRE (to Mr. Conacher) : Has the arrangement actually been 
come to? Ofcourse, the terms of the arrangement do not matter to us. 

Mr. CONACHER: No, nothing has been actually settled. 

Mr. CRIPPS : Mr. Conacher tells me he is satisfied, and we rely on the 
good faith of our friends that there will be no difficulty. 

Mr. CANE: We agree the amount, and the only difference is a question 
of law on the construction of the agreement. 

The UMPIRE: Mr. Moulton argued, upon the terms of clause 1 of the 
agreement of October, 1899, that, whatever else it meant or did not mean, 
it clearly gave Marylebone the first call upon all current generated at the 
Marylebone stations, and that, as it was clear that Marylebone could not 
generate all the current wanted for Marylebone, there could not be any 
surplus for the supply of other districts. He claimed, therefore, that, 
having regard to the obligation impo:ed on you by clause 1 of the agree- 
ment, you could not treat as an item of severance the loss of the possibility 
of using Marylebone as а stand-by for other parts of your undertaking. 


@ Mr. CRIPPS: I think my friend Mr. Moulton was right as s the 
legal position, but it seems to me it would not meet the figure (£7,200) of 
ourclaim. But I will leave it at that. 

Мг. CANE : I assume we have, as it were, liberty to apply in this matter 
if any uent question arises on our points of agreement." 

Mr. CRIPPS: I cannot allow what my friend suggests. The only 
possible meeting we could have in the future would be, after the tribunal 
has dealt with all matters of this sort, if they possibly wan'ed to deal 
with a question on the form of the award. 

Mr. CANE: Very well. 

Mr. CRIPPS : We have, after going through the various figures and 
agreeing amounts here and there, a differencs between us of more than 
£200,000. That is a very big difference— one of the large differences in 
this case. Now, bave we dealt with this question rightly on principle ? 
How would you deal with a severance claim in a case of this sort? There 
are only two elements in our severance claim. We said a certain amount. 
of our capital would be lying idle for want of market in that we can no 
longer use Willesden for Marylebone supply. Owing to a diminution of 
market the cost per unit of output is greater, and by tbia difference in the 
market all our figures are entirely based. We introduce nothing except 
the two items, non-user of capital, therefore & claim in respect of interest 
on wasted capital and increase in administrative cost because you have а 
leeser output. It is obviously a very important matter when you have a 
difference of more than £200,000 in the application of a principle between 
two parties, for whereas our figure is £259,000, theirs is about £48,000. 

The UMPIRE : Oae other matter upon this severance. There is con- 
tained in clause 5 an arrangement that the Council should “ purchase from 
the company in bulk all electrical energy which they may require beyond 
the amount which they can from time to time generate themselves, either 
within or without the Marylebone area, and the company to supply the 
same on such conditions as to notice and otherwise, and at such reasonable 
prices as may be agreed upon, and in case of difference to be settled 
by an arbitrator to be appointed by the Board of Trade.” It is difficult to 
say how, but in some way we want to take that into account. 

Mr. CRIPPS: I went a very long way in the early stage of the case in 
indicating that if the Council had met us in certain directions that would 
have had a very material effect on this question of severance. As the 
matter stands at present, of course the Marylebone Council can either 
generate themselves within their area, or without ; in fact, they can generate 
anywhere. I do not know what the solution in the future will be. 

The UMPIRE: If they had come under a binding agreement to take a 
minimum quantity that would have been a definite matter. Here it is a 
vague obligation, but an obligation which for some few years is likely to be 
of benefit to them. 

Mr. CRIPPS: Yes, and I think that has to be taken into consideration. 
Of course, one of the elements there would be what the price is to be. 
Obviously, that is very material. 

The UMPIRE: Arbitration terms. 

Mr. CRIPPS? Arbitration terms before the Board of Trade. Therefore, І 
suppose, if, for the sake of argument, anyone were going before the Board of 
Trade, and said that in this case we had claimed for out-and-out severance 
that would bea matter which would have to be considered in the arbitra- 
tion. It might be an important factor, but, so far as we are here con- 
cerned, we seem to be at arm’s length, but any due weight which, in your 
opinion, ought to be given to that agreement, by all means give it. If we 
had come to the binding agreement, which I suggested at the outset 
would be a right thing to do, that would have been a very different matter. 

Mr. RYDE: Do I understand, if the award is made on the basia of com- 
pensating the company for total loss apart from this clause, then, when 
the arbitration under the agreement is held, the arbitrator could con- 
а that you had been pa‘d аз for severance, and put а very much reduced 

gure. 

Mr. CRIPPS: I think that is the way it could work out. 

Mr. CANE: I find we have communicated with them on this very 
question. 

Mr. CRIPPS: We cannot go into that. After the arbitration was prac- 
tically closed а letter was written to us to which we did not agree. 

The UMPIRE : It is either agreement or not. 

Mr. CRIPPS: Yes. Now, the final question is as to increased adminis- 
trative expenses of the remaining portion of our undertaking and business, 
after the severance of the Marylebone portion. This is very much the 
same case аз we have so often had in what are called financial adjustments, 
where the question has arisen that the clerk of the peace or the manager, 
or whatever he may be, is not to be placed in а worae position, but 
there is to be an allowance for compensation as regards the increased 
administrative cost which in those cases was thrown on a smaller 
rating area, but whicb, in this case, is thrown on а smaller profit- 
earning area. The difference in this case is between £18,751 and 
£6,240. І leave it with great confidence in the hands of the tribunal. 
I think I have now travelled my dull and respectable journey through the 
various tables and through the evidence. The readjustments I have made 
bring our figures to a total of £2,114,437, against our original figures 
of £2,737,422. That is the difference between the figures which I put in 
on what I call the comparable basis and our figures aa put in in the first 
instance. I repeat that I do rot think my learned friend Mr. Moulton 
really relied upon his own tabler, except for the purpose of criticism. 
As regards the future of our undertaking, everyone must admit that thera 
is in this case a large area of difference of opinion as regards field and as 
regards cost in the future, because of the capital item. But I say that, so 
far as an estimate of the future can be relied upon (there must be the con- 
jectural element in it) we have substantiated ours, and I certainly do 
claim it as important that, so far as field and load-factor go, the only 
answerto usis: Asregards light we go half-way, and as regards motor 
power all that we can say is, that owing to questions of cost you can never 
supply it at all. On other matters I have assented to modifications in the 
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basis of our calculation on the question of capital and depreciation, I say 
our view is right, and for depreciation and cost we have allowed very amply 
ia taking off the 1 per cent. and then taking the 53 per cent. table for the 
purposes of depreciation as between the present time and the end of our 
concession. I (вау that is the right table, and not the 5 per cent. table. 
On the question of severance there is again a wide difference between us. 
If you think we have considered our capital idea too long, or if you tbink, 
as regards cost of production, we asked for too large an amount owing to 
the loss of our Marylebone business, that is a question of fact on which you 
will adjust. But, after all, our figures in the aggregate come to £2,114,437, 
and that is а smaller figure than the market estimates before this question 
arose. I want, on behalf of the company, in the very strongest sense, to 
combat suggestions which were made when our Stock Exchange table was 
put in as regards Birmingham and Dover. I want to combat the suggestion 
that we are asking for anything like an exaggerated amount, even if you 
take the market estimate of the position. So far as we have been attacked 
critically, we only want a just solution of these questions between ouraelves 
and the Council. I have now only to thank you and your two colleagues 
for the very kind attention you have given throughout this long case. 

The UMPIRE: There are, as you have indicated, one or two little 
matters upon which we shall want to know definitely whether the parties 
have taken them out of our consideration in order that we may show that 
on the face of the award. And if it should be desirable that the nature of 
the claim made should appear upon the face of the award, I suppose the 
simplest way of doing it will be by referring to the tables as containing the 
claim. You have not, in principle, departed from the claim put forward 
in the tables. 

Mr. CRIPPS : Not one iota. 

The UMPIRE: I am sorry Mr. Moulton is not here, but I should like, on 
behalf of my colleagues and myself, to say that we feel very much indebted 
to Mr. Cripps and Mr. Moulton, aud to all of those, whether as coun:el or 
witnesses, or engaged їп the preparation of the case, who have taken part 
in laying this very long, difficult and complicated matter before us. They 
have given us, I think, all the assistance which, however exacting we were, 
we could fairly look for, and now we shall do our best to arrive at a 
conclusion on the whole matter, which, if it does not satisfy both partier, 
will at least, I am sure, be accepted by both as being our independent 
judgment, arrived at after the fullest consideration of the matter. 


Mr. Cripps’ address brought to a conclusion the 33 days proceedings in 
this arbitration, the printed particulars extending to nearly 1,400 folio 

ges. We have endeavoured in our digest to miss no point of general 
interest in this important reference, omitting only those portions of the 
addresses of counsel and evidence of witnesses directed to elucidating the 
various technical and legal points raised during the arbitration which are 
either common knowledge or uninteresting to the majority of our readers. 


Rosling and Fynn (Ltd.) v. Law Guarantee and Trust Society 
(Ltd.) and Others. 


In the Chancery Division on Friday, Mr. Justice Buckley heard a motion 
by plaintiffs to restrain а sale of mortgaged property by defendant 
society to the other defendants. 

Mr. ASTBURY, K.C., said the society were mortgagees, and the 
other defendants (A. L. Rhodes, of Bradford, J. Halford, of London, and 
S. Fielden, of Bradford, all electrical engineers) were the alleged purchasers 
from the society. The injunction asked for was to reatrain the perfecting 
of the contract for sale, the plaintiffs being willing to pay the whole of the 
principal, interest and costs at once. 

Mr. BUCKMASTER, K.C., for the society, said that was all he required. 

Mr. HUMPHERIES for the purchasers, opposed the motion, and asked 
for time to answer plaintiffs’ evidence. 

Mr. ASTBURY said that plaintiffs had been willing to pay off principal, 
interest and costs prior to the contract for sale, and defendants were all 
aware of the fact. For that reason the contract contained a clause to the 
effect that if ап order was made restraining the contract being carried into 
изен шшш & week, the contract should be void, and the week expired 
that day. | 

Mr. HUMPHERIES eaid he was willing that that clause should be 
extended for another week. 

(Frida oe BUCKLEY directed the motion to stand over until to-day 
riday ). 


Re Blectric Lighting Boards (Ltd.). 

A motion in the debenture-holder's action of Brownjohn v. Electric 
Lighting Boards (Ltd) was mentioned to Mr. Justice Swinfen Kady in the 
Chancery Division on Friday. Plaintiff had obtained a receiver and 
manager of defendant company over Thursday, and since that order was 
made the company had resolved on voluntary liquidation. The voluntary 
liquidator desired to look into matters, and his lordship continued the 
receiver and manager for а week. 


In the Winding-up Court on Tuesday, before Mr. Justice Ridley, Mr. 
О. T. Banks petitioned for a compulsory winding-up order, but as the 
company had gone into voluntary liquidation since the presentation of the 
petition, an arrangement had been come to, and it was proposed to appoint 
а liquidator to act with the voluntary liquidator. 

His LORDSHIP stated that if the company filed an affidavit to the effect, 
that its indebtedness did not exceed £10,000 he would continue the 

volunt&ry winding up under the supervision of the Court. 
This Was agreed to. 


Broadbent v. British Electrical Mfg. Co. (Ltd.). 
In the Chancery Division on Tuesday, before Mr. Justice Farwell, this 
cate Came On ор a motion for judgment in а debenture-holder's action. 
Hiss lordship made the usual judgment order, 


Roberts v. Charing Cross, Buston and Hampstead Railway Oo. 

In the Chancery Division on Wednesday, before Mr. Justice Farwell, the 
defendant company applied (under Order XXV., г. 4) to have the plaintiff's 
statement of claim struck out because it disclosed no reasonable cause of 
action. The facts were, shortly, as follows :—Plaintiff occupied a house 
adjoining the site of the company’s proposed Belsize Park station; the 
company bad sunk three shafts, and plaintiff sought to obtain an injun:t'on 
restraining them from carrying on the work by night, alleging that tbe 
night work was a vexatious and unreasonable abuse by the company of its 
statutory powers. Damages were also claimed. 

. Mr. ROSEILL, for the company, now contended that plaintiff's allega- 
tion was not a sufficient plea to support an action. He must plead either 
negligence or excess of statutory powers, or allege that the works were not 
necessary. 

Mr. Justice FARWELL held that the defendants had taken the wrong 
course. Order XXV., r. 4, applied to actions that were frivolous or vexatious 
or unarguable. He dismissed the application but allowed the summons to 
be amended in order to enable the preliminary point of law to be argued. 
Both sides then admitted, for purposes of argument, that for the company 
to carry on its works by night was unreasonable. 

Mr. ROSKILL submitted that plaintiff's proper remedy was by compen- 
sation under sec. 68 of the Railways Clauses Consolidation Act, 1845, under 
which a cause of action was given only by negligence or excess of statutory 
porem and vexations апа unreasonable abuse of statutory powers alleged 

y plaintiff was not negligence. He relied upon London and Brighton 
Railway Co. t. Truman. 

Mr. Н. JOHNSTON, for plaintiff, argued that the unreasonable use 
of statutory powers was sufficient ground for an action, and cited a number 
of cases, iacluding Mersey Docks and Harbour Board v. Gibbs, Ricket 
v. Directora of Metropolitan Railway Co., and Southwark Water Co. 
v. Wandsworth Board of Works, 

In giving judgment, his LORDSHIP said that when an act was authorised 
by Parliament no action would lie against the person or compeny acting 
within the statutory powers, but it was settled law that the person or 
company must notact negligently. In his opinion it was also clearly settled 
that, although there might be no negligence, the person or company must 
also act reasonably. In his opinion plaintiff had а good cause of action. 


Explosion in a Street Box. 


At Westminster (London) County: Court on Monday, Tuesday and 
Wednesday, Judge Woodfall (with & jury) tried the case of Kidd v. Charing 
Cross and Strand Electricity Supply Corporation. 

Mr. M. O'CONNOR, for plaintiff, said the action was brought under 
the Employers’ Liability Act, 1880, to recover damages for injuries to his 
client caused by an explosion. On Sept. 9 last a fire occurred in a surface 
box in Panton-street, Haymarket, belonging to defendants, and at the 
time of the outbreak there was no engineer present, but a foreman navvy 
ordered Kidd to go to the next box and effect a disconnection. Оп dis- 
connecting an explosion occurred, and Kidd was severely injured. 
Plaintiff claimed damages on the following grounds:—(1) That the dis- 
tributing system of the company was defective, the boxes not being 
properly and efficiently ventilated ; (2) that the conduits were not 
properly closed and sealed so as to prevent from percolating through ; 
(3) that the foreman who gave plaintiff the order to disconnect was a 
person whose orders Kidd was bound to obey ; and (4) that the foreman’s 
order was negligent. 

Mr. CHARLES HARVEY, chemical engineer, said the box in question 
was not efficiently ventilated, that the upcast shaft system should have been 
used, and that the open-pipe system was unnecessarily dangerous. He 
urged that the foreman should not, under any circumstances, have ordered 
plaintiff to disconnect the cable without first haviog kept the box open 
for some time. 

The defence was that the man who gave the order had no authority to 
do во, апа that plaintiff was not bound to obey him. 

Mr. BURSTALL stated the B. I. W. covers, which defendants were 
now using, gave а good system of ventilation. He agreed that the upcast 
shaft system would be more efficient. 

Eventually the jury found for the plaintiff, and awarded £150 damages. 

Counsel for defendants urged that there was no evidence upon which 
the jury could arrive at the conclusions at which they did, and 

His honour reserved judgment. 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[E] 


APPOINTMENTS VACANT AND FILLED. 


The Town Council of the Burgh of Govan require a chief electrical 
engineer, capable of desi ing and laying down additional plant, and 
taking entire charge of the electricity works. S not less than 
£400 per annum. Ап advertisement contains further particulars. 
5 to town clerk (Mr. A. Macdonald), Town Hall, Govan, 

y Jan. 27. 


A demonstrator in physics is required for the Birkbeck Institu- 
tion. рач to Principal, Bream's-buildings, Chancery-lane, 
London, Е.С. See advertisement. 


A junior draughtsman is wanted atacentral station. Applications 
to the electrical engineer to Stepney Borough Council (Mr. W. C. Р, 
Tapper), 27, Oaborn-street, London, E. See advertisement. 


A shift engineer is required by Walsall Corporation electricity 
department. Applications to borough electrical engineer (Mr. Alex. 
yllie) by 28th inst. See advertisement. 


Stretford District Council require an engineering clerk of works. 
Applications by 29th inst. 


Dundee Council have appointed Mr. Н. Richardson, of Newcastle 
Corporation tramways department, as city electrical engineer at a 
salary of 2400 pe annum. In our list issue we gave the names of 
the 10 selected by the Tramways committes. This number was 
subsequently reduced to the following, viz —Mesers. Н. Richardson 
(Newcastle), Sydney E. Britton (Motherwell), C. S. Davidson (Barnes), 
J. Bowden (B.T.H. Co., Rugby), and J. H. Mackail (Dundee). The 
final choice lay between Mr. R:chatdson and Mr. Bowden, and the 
former was successful by 15 votes to 8. 

Mr. Arthur J. Fuller, the Burgh electrical engineer at Ayr, has 
been appointed borough electrical engineer by the Metropolitan 
Borough Council of Fulham at a commencing salary of £400, 
increasing to £600 per annum. 

Mr. T. H. Vigor has been appointed demonstrator and assistant 


lecturer in electrical engineering at West Ham Municipal Technical 
Institute. 


Aberdeen.—A working arrangement has been come to between 
the Tramways committee and the Suburban Tramway Co. The com- 
pany are to have running powers over the municipal system 
from Castle-street to Mannofield and from St. Nicholas-street to the 
north of Woodside. The company is to pay the Aberdeen Corpora- 
tion 9d. per car-mile rnn. The present rate earned by the Aberdeen 
tramways is about 124d., thus allowing 3$d. to the company to cover 
wages and depreciation on rolling stock. The 9d. will cover all 
charges payable to the Corporation, including current, the company 
paying the Council for current consumed beyond the city 

undary. The half-mile of line to form the connection between 
the suburban line near Bucksburn and the city line at Woodside is 
to be constructed by the city authorities and a percentage charged 
to the company to cover cost of construction and depreciation. 


Bermondsey (London).—It was reported at the meeting of the 
Council on Tuesday that, owing to the increasing demand for 
electric current for lighting, the question of extensions of the genera- 
ting plant is under consideration by the Electric Lighting committee. 
Including public lighting, there is at present the equivalent of 
15,794 8 c.p. lamps on order, and the capacity of the station is only 
about 12,000. The mains are to be extended. 


Bridgend.— The District Council offer to allow the South Wales 
Electrical Power Distribution Co. to supply electrical energy for 
lighting as well as power in the district, provided the company trans- 
form the energy supplied to the Council free of charge, instead of 
charging at 1d. per unit. 2 

Brighton.—Acting upon the recommendation of the resident 
electrical engineer (Mr. J. Cnristie) the Lighting committee have 
notified the Board of Trade of intention to increase the standard 
pressure of electricity supply from 230 to 460 volts, and to apply for 
sanction to borrow £1,500, the estimated cost of carrying out the 
change. 

Bromley (Kent).—A spacial meeting of the Council was held 
last week to consider the tramway project of the British Electric 
Traction Co. It was decided to endeavour to obtain the insertion of 
protective clauses in the company’s bill, 


Burslem.—The Town Council are considering а scheme of elec- 
tricity supply and refuse destruction. 

Canterbury.—The electric lighting mains have been extended to 
the sanatorium and the new borough asylum. 

Cheshunt.— Negotiations are proceeding between the Council and 
the North Metropolitan Electrical Power Distribution Oo. as to a 


transfer of the Cheshunt иб ой! order to the company on terms 
similar to those obtained by Ware Council. 


Chesterfleld.— At the January meeting of the Council, the mayor 
(Councillor C. P. Robinson), who is also chairman of the Electrical 
committee gave some figures from the quarterly report of the engineer 
and manager (Mr. R. L. Acland), showing that for the first complete 
year's working up to Dec. 31 there was a gross profit of £2,135 on a 
capital expenditure of £34,280, or over 6 per cent. The total costs 
on the small output of 169,819 units sold work out at 1:416d. per unit, 
including maintenance of 20 street arc lamps, for which the electrical 
department receives only £12. 10s. per lamp year. 


City and Orystal Palace Underground Railway.—This project 
will, we understand, not be proceeded with this year. 


Commercial Mission to Persia —It is announced that Mr. H. W. 
Maclean has been appointed, on behalf of the Commercial Intelligence 
Department of the Board of Trade, to visit Persia with a view to 


reporting upon the openings for British trade in that country. 
Mr. Maclean left England on Jan. 16. 


Conditions of Municipal Oontracts.— Manchester City Council 
have adopted the following revised form of what is termed a “ Fair 
Contracts Clause," which is to be inserted in all future contracts for 
work for the Council. | 

Contractors tendering for or executing work under this Council must 
be paying the standard rate of wages to the whole of their workpeople and 
observing the hours of labour recognised by the local organised bodies of 
workers in the various trades affected in the districts where such work is 
being executed. No tender shall be accepted from any firm which pro- 
hibits its workpeople from joining trade societies. Should the Council 
have, in its opinion, reasonable grounds for believing that the above 
conditions are not being complied with, the contractor shall be required 
to produce proof (to the satisfaction of the Council) of his compliance 
with the said conditions. The contractor shall not assign or underlet 
the contract, or any part of it, or sub-contract, except with the consent of 
the Council and upon such conditions as it may think fit; but if the 
tenderer at the time of tendering states his desire to sub-let any portions 
of the work not usually done by him, the Council will consent provided 
that the sub-contractor is a person approved by it. The principal con- 
tractor shall be responsible, however, for all work done and for its being 
carried out under the same conditions as if executed by himself. Clauses 
embodying the various points herein named shall be inserted in all con- 
tracts, and contractors shall be required to signify their assent to them in 
writing. Failure to comply with any of the conditions set forth in such 
clauses shall leave it within the power of the Council to cancel the contract. 

Coventry.—The Council have adopted a recommendation of their 
Electrical committee to increase the salary of the engineer and 
manager of the electricity works (Mr. J. A. Jeckell) from £350 to 
£400 per annum. 


Dartford.— The Electric Lighting committee reports that after one 
year's working the electricity undertaking bas almost reached the 
paying point. For the last quarter the income was about £605 and 
the expenditure £700, includiog all charges. During the twelve- 
month the maximum system at 8d. per unit for the first hour's use 

er day and 2d. per hour after was in operation, and it has been 
decided to reduce these to 7d. and 2d., and to allow the option of a 
flat rate of 5d. to domestic consumers, churches and places of amuse- 
ment, 

The application of the Kent Electric Power Syndicate for a pro- 
visional order is to be opposed by the Council. 


Devonport.—The Government are to erect an electricity generating 
station at the Dockyard, but for the Naval Hospital, Ordnance Depart- 
ment and Victualling Yard inquiries have been made by the 
Admiralty as to a supply of current from the Corporation mains. 
The Corporation Electric Lighting committee have also received 
«ү ано from the Admiralty for a supply of current to the R N. E. 
College temporarily, if not permanently, Some of the Government 
establishments are so far from the Corporation works that it is con- 
sidered the Government will find their new station can generate the 
large amount of energy required at lees cost thau that at which the 
Corporation can supply. 


Dingwa)l.—The Council have approved the agreement with Major 
Blunt for the erection of electricity works in the district. 


Dover.—The Gas company have agreed with the Council to with- 
draw their opposition to their electricity supply bill on condition 
that clauses be inserted in the bill to effect the following objects :— 

1. Provide for keeping the accounts of the electric undertaking distinct 
from other accounts of the Corporation. 

2. That at the beginning, or once in every year, an estimate shall be 
made showing the probable financial result of the coming year's working, 
and a price fixed for current calculated to cover the cost of working, 
principal and interest. 

3. That the balance at the close of each year, whether profit or loss, be 
carried forward to next year's account and estimate, and accredited therein. 

4. That the charge for current supplied for public lighting and tram- 
ways shall not exceed the price charged to the general public. 


Frome.—An inquiry was held last week into the application of 
the Council for permission to borrow £20,000 for electricity supply. 
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‚ The consulting engineer (Mr. F. Н. Medhurst) supplied technical 


details of the scheme. As already announced, Edmundsons Elec- 

_ tricity Corporation are to erect, equip and maintain the works for 
25 years, provide sinking fund instalment, and pay interest on the 
de Some opposition was offered 

round that the Somerset and District Electric Power Co. 


capital to be expended by the Council. 
on the 


would shortly be in a position to supply electricity in bulk. 


Georgetown (Demerara).—In a report on the telephone service 


of this city it is stated that the service continued to suffer from the 
induction caused by the local electric lighting and tramways under- 
taking,'and that it had been found necessary to reconstruct the 
Georgetown telephone service on the metallic circuit system. The 
electric com 
£2,083 in full discharge of all responsibilities in this matter. 


Govan.—A report of the Electricity committee was discussed by 
the Council last week. The report stated that it had been found 
absolutely neceasary to make additions to the generating plant. Та 
1901 they started with plant of 10,000 8 c.p. lamps capacity, and in 
the following year this was doubled. Last year there was a further 
extension bringing the capacity up to 30,000 lamps, апа they must 
now put down additional plant capable of supplying the equivalent 
of another 20,000 lamps for next winter, At present they hal two 
100kw. and two 200kw. sets, and it was proposed to put down two 

- 400kw. sets, one to be ready for next winter's supply. 

The chairman of the committee (ex-Bailie Wightman) said up to the 

present everything had gone on smoothly and their plant and mechanical 
appliances had proved satisfactory ; but if they more than doubled their 
station capacity they would have to consider the question of соз! handling 
and condensing plant, fuel economisera, and other things. In view of all 
circumstances the committee felt that it was desirable that they should 
not go forward with such a large increase without expert opinion. 
They were unanimous that before they could make fresh extensions 
it would be necessary to have the advice of an expert. At present 
they had £50,000 invested in the electricity undertaking, and 
in another two yeara probably they might have £80,000 invested. 
Therefore they ought to have not only a good electrician, but a good 
manager. They might have arranged to call in a consulting engineer, but 
they found that if they did so it would probably cost them on an expendi- 
ture of £30,000 £1,200 or £1,500. The committee had come to the con- 
clusion that it would suit their purpose, in obtaining an expert and a good 
business or commercial manager, if they gave а good ог a fair salary. They 
proposed to give a salary of 5400 a year. 
The minutes of the committee were adopted. The new appoint- 
ment is advertised in the current issue of The Electrician. At present 
there are applications in hand amcunting to over 35,000 8 c.p. 
lamps. At the same meeting complaint was made regarding the 
failure of experiments with the Kitson light. 'This may probably 
result in an extension of electric lighting. 


Great Yarmouth.—An inquiry was`held last week into the appli- 
cation of the Council to borrow £16,500 for ele:tric lighting exten- 
sions. Mr. A. Н. Preece (Messrs. Preece and Cardew) supplied 
technical details and said that the new plant was required to meet 
the demands for current for private lighting. At the end of Decem- 
ber the equivalent of 32,000 8 c.p. lamps were connected, and they 
would have to refuse all new customers until July. There was no 
opposition. 

Grenada.— In a report on this colony for 1901, just published, it 
notified that the telephonic service of the island is slowly under- 
going reconstruction, the funds and staff available for the purpose 

ing limited. 

Hackney (London).—The Electric Lighting committee have 
decided to те а supply of electricity оп the prepayment-meter 
principle. he committee offer to instal shilling-in-the-slot pre- 
payment meters free of charge for any present or prospective consumer 
whose installation does not exceed 80 8 c.p. lamps, and to supply 
electric current at 44d. per unit, including rent of meter. 


. Hove.—tThe poll cf the яне peras on the Council's tramway bill 
has resulted as follows:—For the bill, 3,111 ; against, 4,185. The 
bill will not be proceeded with. 


Ilford.—The District Council have decided to confine their “free” 
wiring system to owners or occupiers of premises holding a lease of 
at least 14 years. 


Kilmarnock.—The Council have decided to proceed with their 
application for a provisional order to construct electric tramways. 
Prof. Kennedy is consulting engineer. 


Kingstown (Dublin).—The Council cannot be accused of precipi- 
tancy inr to electric lighting, for at the last meeting a recom- 
mendation by the Electric Lighting committee to carry out the 
electric lighting scheme in accordance with Mr. E. Manville's report 
of Aug. 22, 1898, was rejected, and an amendment postponing the 
matter until the Council * have accepted or rejected ds propoli of 
the Gas company " was carried, 

Light Railways—The Board of Trade have confirmed the 

Cheltenham and District Light Railway ( Extensions, No. 2) and the 
Padstow, Bedruthan and Ma wgan Light Railway Orders, 


y have made a payment to the Colonial Office of 


Lighthouse Lights.—An electric light of 2,000 c.p. has been 
erected to replace the former gas light at Fort Santa Cruz lighthouse 
at the entrance to the harbour of Rio de Janeiro. The light 1s visible 
in clear weather at a distance of 10 miles. 


Llandudno.—The Council have informed the Light Railway 
Syndicate, who propose to constract a light electric railway 
between Llandudno and Colwyn Bay, that in the event of the 
Council being prevented from supplying electric current outside 
Llandudno district, they will still undertake to supply the company 
with energy in the district on terms previously 


London County Oouncil—4A:* the first weekly meeting on 
Tuesday, the following electric lighting loans were to :—St. 
Pancras, £20,000 ; Hampstead, 23,644; Stepney, £8,700 and £10,000. 

Generating Station.—1lt was to authorise the expenditure of 
£1,100 for the purchase of a site at Pimlico for an electricity gene- 
rating station for the western portion of the County of London. 

Tramways.—It was agreed that the resolution of the Council of 
July 29 last to make application next session for powers for the con- 
struction of the following tramways—Edg ware-road to Cricklewood, 
and Deptford to Herbert Hospital, Woolwich—be not further acted 
upon, 

The London County Council are negotiating for the purchase of 
the London, Deptford and Greenwich tramways, and as soon as the 
sale is completed, the lines will be reconstructed for electric traction 
on the conduit system. In view of this change the Bermondsey 
Council have been requested to lay all future electric lighting mains 
3ft. 6in. below the surface. 

In reference to the tender of Messra, P. and W. MacLellan 
accepted (as set out in another column) for the supply of rails, &с., 
Mr. Steadman protested against the acceptance of this tender, inas- 
much as it was intended to sub-let the rails to the Société Anonyme 
des Anciéries d'Augleur of Belgium. Mr. Steadman urged that the 
foreigner tendered under favourable conditions to the detriment of 
British manufacturers A discussion ensued, and the acceptance of 
the tender was confirmed. 


m.—Before embarking upon a municipal electricity supply 
scheme, estim ated to cost £20,000, the Coun:il have decided to consult 
the ratepayers. 


Maidstone.—The Council will supply electric energy to the 
90 10 Paper Mills for power on a certain guarantee as to quantity to 
en. 


Manchester. — Prof. Kennedy visited the city on Wednesday in 
connec‘ion with his pro report on the present condition of the 
electricity undertaking, future extensions, &c. 


Mansfield.—Extensions of the electric lighting mains, estimated 
to cost £1,944, were authorised at the Council meeting on Friday. 


Morecambe.—4 ratepayers’ meeting has resolved in favour of the 
Council taking over the tramways on the promenade and introducing 
electric traction. І 

The electric lighting cables along the promenade are to be relaid. 


Municipal Telephony.—It is expected the Telephone committee 
will shortly definitely agree with the Salford and Stockport Councils 
as to the terms of the application to the Postmaster-Ganeral for a 
licence to establish municipal telephony. 

Newburn —The Newcastle-on-Tyne and District Electric Light- 
ing Co. have informed the Council they are now prepared to carry out 
their agreement for the electric lighting of the streets, and the 
surveyor has been instructed to prepare a report аз to cost, &c., for 
the Council’s February meeting. 

Northampton.—The Northampton Electric Light and Power Co. 
have intimated to the Council that they intend to apply for a provi- 
sional electric lighting order for the parishes of Abington, Weston 
Favell, Great Billing, Little Billing, Dallington, Duston, Upton and 
Kisingbury. 

Norwich.—A. special committee of seven members was constituted 
by the Council on Wednesday to manage the electricity supply under- 
taking which is being taken over from the Norwich Electricity Co. 


Plymouth.—The receipts of the tramways department for the 
half-year ended Sept. 30 amounted to £15,045, expenditure £11,526. 
After paying interest and sinking fund, the net profit was £793. 

Mr. Pace criticised the accounts of the department at the Council meet- 
iog last week. Не said the profit had been made by iacluding £926, the 
instalment paid by the Plymouth, Devonport and Stonehouss Tramways 
Co. He maintained that the profit was only £124. In the corresponding 
period of last year the net profit was £4,104, less £637, the extra charge 
for electric current. Such a result was disappointing. The pleas of 
increased capital charges would not account for the deficiency of £3,500. 
In the half-year for 1801 the management expenses amounted to £7,236, 
but in the last half-year these totalled £10,999, an increase of £35,765. 
T'here were also increases in other departments. Compared with the corres- 
ponding half of the previous year, the car mileage had increased 59 per cent., 
but in the same period thecost of current had increased 60 per cent. Out 
of th» 11 per cent. of receipts which the tramways company had to pay 
it was estimated that 7 per cent. would be required for repayment of loan 
in 21 years, and the balance for the maintenance of the track and equip- 
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ment, In the first two or three years the charges for maintenance would 
be comparatively small, but in the later period they would be much heavier, 
and to carry the whole contribution to revenue account was most unbusi- 
nesslike and unfair to the ratepayers. He moved that the minute relating 
to the half-yearly account be referred back, with instructions to adjust the 
account. That a separate account be kept of the instalments received 
from the tramways company, and that payments made for capital charges, 
repairs and renewals, &c., be debited to that account. 

Mr. Монк (chairman of the committee) defended the estimates. The 
total increase in expenditure was £35,721. He admitted the report was not 
а satisfactory one, but he hop:d that given better weather the accounts for 
the next half-year would be more satisfactory. 

The report was then adopted. 

Presentation —Mr. Reginald R. Todd, late chief engineer to the 
Metropolitan Electric Supply Co., who resigned to take up an 
important position with Messrs. W. F. Dennis & Co., has been pre- 
sented with an illaminated address and three handsome presente, 
consisting of a silver rose bowl with two silver vases from the engi- 
neering staff, a silver fruit epergne from the employés of the 
company's Willesden works, and a silver suger castor from his 
friends at the Stratford-place head office mess table. 


Private Bill Legislation.—A conference of the Flintshire local 
authorities interested in the North-Western Electricity and Power 
Gas Bill was held at Mold on Wednesday, and it was decided to 
oppose, in order to obtain protective clauses. 

In the Antrim, Down, agh and Belfast Electric Power Bill 
powers are sought to generate and supply electrical energy for 
motive power and lighting in the counties of Antrim, A h and 
Down and the city of t Stations are to be erected in Bally- 
mena, Belfast and Newry. The capital is £1,200,000, and the 
prono are practically identical with those of the South Wales 
scheme, 


Pudsey.—The Council has resolved to erect electricity works at 
an estimated cost of £5,000. 


Rattray (N.B.)—The Council are considering the question of 


&dopting electric lighting, and it is hoped that the 1 oning 
district of Blairgowrie will combine in carrying out the scheme, 


St. Helens.—The Town Council have decided to repudiate all lia- 
bility in connection with a claim for e and loss sustained by 
the local tramways company owing to the failure of supply of electric 
energy at various times. 

The Council have fixed the charge for electric energy for all 
night lighting of works (where the demand exceeds 2kw.) at 4$d. per 
unit for two hours’ maximum demand per day, and 1d. after. 


Sequel to a Law Suit.—It is announced that Meszra J. and 
J. В. Atherton, who were defendants in the case of Glynn v. Atherton 
and others (tried at Liverpool Assizes in August, 1901, and reported 
in The Electrician of Aug. 16, 1901), have now paid over to the four 
trustees appointed soon after the jadgment was pronounced £80,000, 
or sufficient to pay 20s. in the £ on all approved claims and costs, 
and the trustees have distributed the moneys to shareholders who 
originally applied and who were allotted and held their shares. 


Shoreditch (London).— Extensions of the electric lighting mains, 
estimated to cost £525, were authorised on Tuesday. 


Skegness.—The Council have requested Mr. Copley, of Notting- 
bam, who is acting for a company, to submit written particulars of 
his electricity supply scheme. It is also proposed to construct an 
electric tramway from Wainfleet to Sutton-on-Sea. 


Southend.—Last week the Coun:il decided to erect arc lamps in 
the Victoria-avenue, High-street, the Sea Front and Alexandra- 
street. The annual estimated cost is about £530. 


Sowerby Bridge —The Council are in negotiation with two 
companies for the supply of electricity in bulk. 


Spain.—A belated report on the trade and commerce of Bilbao 
for 1901 is published in which Mr. Consul R. Macdonald refers to 
the p of electrical work in this important district of Spain. 
Electricity generated by water power is playing an important part 
in the industrial development of the Basque Provinces. 

Many of the smaller towns and country villages are lighted by electricity 
go generated, at the charge of 2 pesetas (about le. 2d.) per month for опе 
10 c.p. lamp per night. Almost all the dynamos and electrical plant are 

m Germany. The Sociedad Hidro-Electrica Iberica, was 
formed in 1901, with & capital of 20,000,000 pesetas (£600,000), and has 
secured water rights in various provinoes throughout Spain. This society 
proposes to furnish power to Bilbao, Santander, Barcelona, Valencia and 
Alicante. It has begun work on the Ebro river and anticipates being in 
а position to supply 6,950 н.р. to Bilbao by the beginning of 1903. The 
town of Bilbao is lighted by steam-generated electricity, the mean rate 
charged being 5 pesetas 50c. (2s.) per month per 10 c.p. lamp per night. 
Messrs, Lahmeyer & Co., who have been established in these provinces for 
some yeare, have amalgamated with the Hispania Company and have bought 
out the business of the Sociedad Bilbaina de Electricedad. The capital 
of the new company is 30,000,000 pesetas (£900,000). Apart from its local 
business it has secured concessions for the lighting of Cartagena and the 
supply of electric power in the neighbourhood of that town. | 

. The electric tramway which has been constructed between Ategor- 
rieta and the top of Mount Uloa was opened in 1902, the mount 


terminus being a fine restaurant building, attracting a large 
number of paee The total length is 9985 2 miles. 
Another line has been constructed to Hermani, 55 miles, which was 
also completed in 1902. A concession has been granted for a line 
from San Sebastian to Tolosa, passing through the flourishing district 
of Oria. In the San Sebastian district there are between 50 and 60 
hydro-electric factories working by water power, and additional 
concessions for the use of water power in this district are before the 
authorities. 

In the town of Castro апа the adjacent villages, all of which are 
lighted electrically, the cost per 10 c.p. lamp for private lighting is 
3 pesetas (about le. 10d.) per month per lamp. Тһе poorest 
inhabitants in this district use the electric light at this low price. 


Stafford.—The salary of the assistant electrical engineer (Mr. R. E. 
Meade) has been increased to £150 per annum. 


Stepney (London).—The Council are recommended by tha Elec- 
tricity committee to allow larger consumers of electricity whose 
annual bill exceeds £100 in respect of one establishment a discount 
of 20 per cent. on the excess over that sum, provided such con- 
sumers shall have used and paid for at least 18 units per annum per 
8 c.p. lamp, or its equivalent demanded. 

In the report prepared by the consulting engineer (Mr. Arthur 
Wright) on this matter it was stated that: : 

In the early stages of an electricity supply undertaking, one large con- 
sumer, provided he uses his demand for the equivalent of 365 hours per 
annum, is cheaper to supply than а large number of amall consumers with 
an equivalent demand. Up to the fourth or fifth year every additional 
unit sold helps to reduce the average cost per unit, and obviously, there- 
fore, the large consumer has а greater effect upon the reduction in the 
average cost than the smaller consumer. Further, the capital outlay on 
service lines and meters is proportionately less, and the amount of clerical 
work and accountancy work involved is also reduced. In order, therefore, 
to retain several large consumers whose loss at the present time would 
certainly involve increasing the average cost of supplying other consumers, 
I recommend that a discount be allowed to all consumers whose annual 
bill exceeds £100. 


Stoke Newington (London).—Afcer the house-to house canvass 
of this large and important district to which we referred in our last 
issue, and a special extra “ whip,” a deputation waited upon the 
Borough Council last week to protest against the Council proceeding 
with their bill for electric lighting powers. А petition signed by 
1,502 (the ишо of Stoke Newington is about 52,000) ratepayers 
was presented. 

It was pointed out to the deputation that the Council were already 
under an obligation by а provisional order to supply electric current for 
lighting in High-street, Stoke Newington-road, Green-lanes, and Seven 
Sisters-road, and if supply were not given it would render the Council 
liable to penalties of 403. a day to each applicant in the compulsory area. 

Mr. Воүр, spokesman of the Ratepayers’ ÁAssociat/on, said members were 
of opinion that if that were so the order should be leased or sold to a 


com . 

Tha menor was referred to the Electric Lighting committee. 

There are, we believe, many hundreds of inhabitants of this favourite 
residential district waiting patiently to be supplied with electric 
current, 

Thames Ditton.—Tne Works committee have decided not to take 
further steps to obtain electric lightirg powers, as the London 
United Tramways, whose system will extend to this district, have 
power to give supply. The Council have approved the committee's 
attitude. 

Tiverton.—4As the result of another discussion on electricity 
supply, it has been decided by 13 votes to 10 to embark upon a 
municipal scheme. 


Torquay.—Two of the companies who proposed to construct 
electric tramways have withdrawn their proposals, and the scheme 
of the third (Power and Traction, Ltd.) for a light railway is to be 
opposed by both the Council and the Great Western Railway Co. 


Tottenham .— The Electricity committee’s proposal to lay distri- 
buting mains in additions] thoroughfares bas aroused considerable 
оошо, but was ultimately adopted on Wednesday by a majority 
of one. 

Whitehaven.—At the February meeting of the Council the ques- 
tion of obtaining powers to wire consumers’ premises will be considered. 


Windsor.—The Council have accepted the offer of the Windsor 
Electrical Installation Co. to augment the present number of lamps 
at their own expense by installing eight additional 250 c.p. arcs in 
positions where more light is needed. 

Wolverhampton.—Last week the Council authorised application 
for & further loan of £19,000 for extension of the electric lighting 
mains, &c. 

Worcester.—The Corporation are fixing seven ares in the 
Butchers’ and Hawkers’ Market, and a loan of £2,351 has been 
applied for to cover cost of extending mains. 

Workhouse Lighting.—An offer by Guildford Electricity Co. to 
supply current for lighting Guildford workhouse has been referred 
to the House committee. 
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Concert.— The annual concert of the employés of the Incandescent 
Electric Lamp Co. was held on Saturday at the Brook Green Works, 
more than 800 employés and friends being present. Mr. C. Wilson, 
the manager of the works presided. The concert followed the return 
football match with the General Ele:tric Co. first eleven, which 
resulted in & draw of one goal each. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter carly in the week.] 


| TENDEBS INVITED. 

The Council of the County Borough of West Ham invite tenders 
for the supply, delivery und erection of all poles, fittings, wires and 
pillars (except feeder cables) required for the electrical equipment of 
8 miles of tramway track. Specifications from borough electrical 
engineer (Mr. Jas. K. Bock), Abbey Mills, West Ham. Tenders 
to town clerk (Mr. Fred E. Hilleary) by 4 p.m. Feb. 10. An adver- 
tisemement contains further particulars. 

West Ham Borough Council also invite tenders for an oil purifier 
and for removal and re-erection of four Babcock- Wilcox boilers. Spe- 
cifications from the borough electrical engineer (Mr. James K. Bock), 
Abbey Mills, after 26th inst. Tendera to the town clerk (Mr. Fred. E. 
Hilleary), Town Hall, Stratford, London, E., by 4 p.m. Feb. 10. An 
advertisement contains additional particulars. 

West Ham Corporation also invite tenders for accumulators. 
Tenders to town clerk by 4 p.m. Jan. 27. 

Darlington Corporation invite tenders for the supply and delivery 
of one Lancashire boiler, steam, exhaust, drain and feed pipes, feed 
heater, &c., traction feeders, &c., and рше way construction. 
Further particulars are given in an advertisement. Specifications, 
&c., from town clerk (Mr. Hy. О. Steavenson). Specifications can be 
seen at (but not obtained from) the offices of the consulting engineers 
(Messre, Kennedy and Jenkin), 17, Victoria-street, Westminster, 
„ыо; S.W. "Tenders to the town clerk's office, Darlington, by 

eb. 13. 

Barnes Urban District Council invite tenders for a scheme for 
wiring consumers’ premises on th» hire-purchase or other systems. 
Tenders to the clerk (Mr. John Eustace Anderson), Council offi ses, 
Mortlake, S.W., by noon Feb. 3. See advertisement. 

Edinburgh Corporation require tenders for the electric lighting 
fittings for Colinton Mains Fever Hospital Specifications after 
26th inst. from the resident electrical engineer (Mr. F. А. Newington), 
Dewar-place, Tenders to the town clerk (Mr. Thoi. Hunter, W.S ) 
by 11 a.m. Feb. 16. Sze advertisement. 


Tenders are invited for the supply and delivery at the Ordnance 
and Survey Office, Southampton, of four special 7à вн P. slow-speed 
motors, to be direct-conpled to shafting to run at 200 reva. per min., 
for driving printing presses ; and also for four starting switches and 
resistances. Specifications, &c., from, and tenders to, the officer in 
charge of stores by noon Feb. 14. See also advertisement. 

Great Yarmouth Corporation invite tenders for the supply, delivery 
and erection of two water-tube boilers and economiser. Specifi- 
cations, &c., from the consulting engineers (Messrs. Preece and 
Cardew), 8, Queen Anne's-gate, Westminster, London, S.W. Tenders 
to Town Clerk, Town Hall. Great Yarmouth, by noon Feb. 3. Ап 
advertisement contains further particulars. 

Brussels Municipal Council invite tenders for the erection of elec- 
tricity works outside the city. Full particulars from the secretary 
of the Collége des Bourgmestre et Echevins. Offers must be for- 
warded to the college not later than May 1. See advertisement, 


London County Council invite tenders for three sets of high-tension 
and low-tension switchboards and for the erection of one set in each 
of the Council's sub-stations at New Cross, Camberwell, and near 
the Elephant and Castle. Tendera to be delivered at County Hall, 
Spring Gardens, S.W., by 10 am. Feb. 17. 

London County Council also invite tenders for trenching, concreting, 
&c., in connection with laying stoneware cable ducta for the Council's 
ош tramways, including laying of ducts. Tenders by 10 am, 

eb. 10. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board invite tenders for electric tramcars, complete with trucks and 
electrical equipments, and tower repairing wagzons, overhead elec. 
trical equipment of lines and car sheds. "Tenders by Feb. 2. 


Batley Corporation require tramway and lighting feedera, distri- 
buting and arc light cables, &c., station wiring, testing instruments, 
&c., steel poles and overhead tramway equipment, traction and 
lighting switchboard, metera, &c. Tenders by Feb. 2. 

Tenders аге required for 12 months' supply of electrical goods, 
castings, street work (laying cable, &c.) and rubber-insulated cable 
апо гн tape for Portsmouth electricity department. Tenders by 

e 


The Council of the Metropolitan Borough of Hackney invite tenders 
for a 1,500kw. direct-carrent dynamo accessories. Tenders to 
town clerk (Mr. Geo. Grocott), Town Hall, Hackney, by 4 p.m. Feb. 12. 


Cardiff Corporation invite tenders for supply, delivery and erection 
of 20 double-deck, single-truck tramcars, Tenders to town clerk by 
29th inst. 

Tynemouth Corporation require tenders for traction batteries and 
айыра ды booster. "Tenders to town clerk (Mr. Н. A. Adamson) by 

an. 3l. 

Walthamstow District Council invite tenders for continuous- 
current motors. "Tenders by 31st inst. 

Sunderland pag Shar require a 5-ton hand-travelling crane. 
Tenders by noon Feb. 5 

Oldham Electricity committee require exhaust steam oil separator 
feed-water oil filters, pipework, &c. Tenders by Jan. 27. 

The municipal authorities of Ghent (Belgium) invite tenders up 
to March 5 for a concession for a system of electric lighting for the 
city. A depositof £4,000 is required to qualify а tender. 

The municipality of Kolos:var (Hungary) will open tenders at 
noon on March 12 for ent and apparatus for electricity supplies. 
Eaquires should be addressed to the Municipal Council Matyas. 
Kiraly, Kolo:zvar. 


TENDERS RBOBIVED AND AOOEPTED. 

The р contracts have recently been placed with Messrs. 
James Howden & Co. :—One 375 в.н р. compound high-speed engine 
and Parker generator for Hong Kong Dockyard ; two compound 
high-speed engines of 400 B. H. P. and 450 n H P. (through the General 
Electric Co.) for Sneyd Colliery ; a 1108 H P. high-speed engine for 
Henry Tate & Sons (through the Indiarubber Company) ; and a 
75 B. H.P. engine for A. M. Peebles & Sons (through Mr. T. Barton). 


London County Council have received the following tenders for 
the supply of 2,775 tons of track rails and 1,470 slot rails, 705 tons 
of conductor tees with sole plates, fish plates and bolts and nuts :— 
P. and W. Maclellan | J. H. Austin & Co. ... 36,546 9 0 

(accepted) ............ £33,876 19 8 | Witting Bros. 45,512 18 0 
Bolckow,Vaughan&Co. 43,558 0 0 | Alex. Penney & Co. . . 33,303 11 0 
Walter Scott............ 41,483 10 0 | E. Lomer ............... 51,079 15 0 
Steel, Peach and Tozer 37,431 19 0 | E. Le Bas & Co, ...... 30,060 50 

For a 50-ton electric travelling crane for the London County 
Council's generating station at Greenwich the following tenders have 
been received :— 

C. & A. Musker (accepted) £2,104 0 | J. Spencer & Co.. 2940 5 
Rushworth Bros. ......... 4,757 5 2,835 5 
Carrick and Ritchie... ... 


J. Spencer & C». 
T. Broadbent & Sons...... 
Marshall, Fleming & Jack 2,880 5 


5 
Jessop and Appleby Bros. 4,02) 5 | Ransomes and Rapier ... 2,841 15 
George Russell & Co. . . 5,999 5 | Higginbottom & Mannock 2,670 5 
J. Adamson & CO 5,596 14 J. Hitchin & Son 2,174 15 
A. Chaplin & Co, ......... 5,159 15 | United Augsburg & Nirn- 
J. Booth & Bros. ......... 5,412 0 berg Machine Works 
T. Larmuth & Co. ......... 5,515 15 (Nürnberg ...... 1,994 8 


Thirteen tenders were received by the Brighton Corporation for 
constructing permanent way of tramways, &c., and the tender of 
Mr. E. Alcott has been accepted at £24,983. 191 91. The work 
includes paving track with wood and constructing wood paved 
carriageways and crossings on each side of tramway track, the 
shingle or rubble required to be provided by Corporation, the wood 
t» be of specified quality. 

Messrs, C. A. Parsons & Co., Newcastle-on-T yne, have secured 
orders from Messrs. John Pallar & Sons, Perth, for а 209kw. steam 
turbine dynamo (105-125 volts), and also for a 200kw. steam turbine 
dynamo (480 volts) from Messrs. Keep Broe. & Co., Birmingham, 
for Western Australia. 

Barneley Corporation have accepted the tender of Messrs. Venner 
& Co. for a year's supply of meters at following prices: —3 amp., 
£2. 104; 5 amp, £2. 153; 10 amp, £3; 25 amp, £3. 5s; 
50 amp, £3. 10s. 

Cromer District Council have accepted the tender of Messrs. Girling 
and Smith for the erection of electricity station buildings at £2,885. 
Twelve tendera, varying from £2,885 to £3,590 were received. 

Messrs. D. Bruce Peebles & Co. in form us that their licensors, Messrs. 
Ganz & Co., Budapest, have secured an order for three high-tension 
three-phase locomotives for the Adriatic Railway. | 

Sunderland Town Council have accepte i the tender of the Sander- 
land Forge and Engineering Co. for wiring and fittings for electric 
lighting the patients’ villa and nurses’ home at Rythorpa Asylum. 

Walsall Corporation have accepted the tender of Thomas Parker 
(Ltd.) for two 100kw. transformers for the tramways department at 
£2 953. 

Mansfield Town Council have accepted the tender of the Mansfield 
Engineering Co. for wiring consumers’ premises on hire-purchase 
terms. 

Swansea Corporation have accepted the tender of Messrs, D. Bruce 
Peebles & Co. for the supply of motors. 
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Hull Electric Lighting committee have accepted the tender of 
Messers. Thomas Parker (Ltd.) for a dynamo at £1,815. 

Maidstone Town Council have accepted the tender of Mather and 
Platt for a coal conveyor for the electricity works at £800. 

Seventy-three motors, varying in power from 5 to 15 B H.P., have 
been supplied by D. Bruce Peebles & Co, to the order of the Crown 
Agents for the Colonies for the new Government railway ehope in 
Pretoria, S. Africa. 

BUSINESS NOTIOES. 

Meesra, C. F. Keleall and A. McCaw, electrical engineers, &c., have 

dissolved partnership. Debts by Mr. Keleall. 


Messrs. R. J. Nicholson & Co., electrical and general engineers, 


are removing on Feb. 2 to larger premises at 26, Cannon-street, 
Manchester. 

Mr. S. Н. Casson has been appointed representative for Scotland 
for Royce Limited. His address is 1, Partick Hill-road, Partick, near 


Glasgow. 
BANKRUPTOIBS, LIQUIDATIONS, &c. 

The public examination of W. P. Durtnall, electrical and mecha- 
nical engineer, 85, Finsbury-pavement, London, E.C., took place last 
week. The accounts showed partly secured debts £1,464. 33. 7d., 
fully secured £160, assets £1,119. 19s. 10d., including estimated 
surplus of £682 from property held as security. In February, 1900, 
debtor and two partners, after having carried on business as electrical 
and mechanical engineers under the style of E. H. Gudgeon & Co., 
executed an assignment. The trustee sold the estate to the debtor 
for a sum sufficient to pay 20s. in the £ by instalments. The liabi- 
lities were about £500, and debtor, who continued the business in 
his own name at the same address, paid about £324 on account of 
the instalmente. Examination concluded. 


A meeting of the creditors of John Frederick Worthington and 
Gerald Nuttall, trading as Worthington & Co., electrical engineers, 
Hanley, was held at Stoke-on-Trent on Friday. Gross liabilities 
£1,319, assets estimated at £1,810. To losses on contracts the failure 
was attributed. The receiving order was made on Aug. 11 last on 
a creditors petition. An appeal against the order was dismissed. 
There was no offer, and Mr. C. T. Appleby, Birmingham, was 
appointed trustee, with a committee of inspection. 

Tne adjourned examination of Thos. Edward Morgan, electrical 
engineer, 367, Eccleshall-road, Sheffield, took place at Sheffield on 
Thursday last. There are unsecured liabilities of £192 and no 
assets. Debtor commenced business in partnership with Mr. Munday 
in 1899 with £50 capital. Business was converted into a limited 
liability company, which went into liquidation in May last. 
Examination closed. 

A meeting of the creditors of Arthur Edwin Pemberton, electrical 
d Ashton-on-Mersey, trading as the Sale Electrical Co., was 
held on Friday. Accounts showed unsecured liabilities amounting 
to £1,088. Ва, 8d., assets £35. Os. 4d. Failure attributed to law 
coste, loss on contract and want of capital Official Receiver acts. 


At Liverpool on Friday, Alfred Percival Archibald Hunt, elec- 
trical engineer, 494, Lord-street, Southport, attended for his 
adjourned public examination. The examination had been adjourned 
to allow bankrupt to amend his statement of affairs. The examination 
was closed. 

А receiving order has been made against James Pollard, electrical 
and mechanical engineer, Hudson.road, Gee Cross, Hyde, formerly 
of 35, Perrin-street, and the Electrical Engineering Works, Hyde. 

Mr. H. H. Hilton, liquidator of Harry South & Co. (Ltd.), has 
called a meeting of committee of inspection for Jan. 26 to consider a 
proposal to ate а call on the contributories of £1 per share on five 
shares and 102. per share on 2,000 short-paid shares. 

Creditors of the Meyra Electric Co. (Ltd.) (in MA) must 
send particulars of claims before Feb. 11 to Mr. G. S. Barnes, 33, 
Carey-street, London, W.C. 

The Automatic Electric Railway Signal Co. e is being wound 
up voluntarily. Mr. К. B. Annesley, 3, Rumford-place, Liverpool, is 
liquidator. 

The Electric and General Contract Corporation (Ltd.) is to be 
wound up voluntarily, with Mr. E. F. Peirson, Hertford-street, 
Coventry, as liquidator, to whom claims by Feb. 26. 

Claims 3, E the Automatic Telephone Co. (Ltd.) must be sent by 
March 3 to Mr. Е G. Festing, 13and 14, Abchurch-lane, London, E C. 


Lectures.—A new course of 10 illustrated lectures on “ Industrial 
Electricity” will be delivered by Mr. Halford Strange, M.Sc, on 
Friday evenings at eight o’clock, commencing Jan. 23, in Exeter Hall, 
London, W.C. Fee for course 5з, See advertisement. 


Automobile Exhibition.—At the Automobile Exhibition, to be 
held at the Crystal Palace, Sydenham, from Jan. 30 to Feb. 7, 
Messrs. S. Smith & Son, 9, Strand, London, W.C., will exhibit at 
Stand No. 84 the following specialities, many of these being of 
registered design or patented :—Motor timepieces, ditto, electrically 


lighted, watch speed indicators, motor catonograpis, combined 
chronos and watches, motor watches, carriage clocks and leather 
cases for dashboards. 

Soldering Paste.—Messrs. Beanland, Perkin & Co., School Close 
Works, Leeds, are distributing samples and printed matter relating 
to Burnley’s resinal soldering paste. 

Calendars, &c.—The Western Electric Co., North Woolwich and 
171, Queen Victoria-street, London, E.C., issue a hanging sheet 
pad calendar, upon the face of which telephone exchange equipments 
are illustrated. 

The Bastian Meter Co. have adopted a neat advertising device in 
the form of a waistcoat pocket pencil in саве. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars ofthe rts of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material but not includíng electrical machinery, which 
is not separately specified) from Jan. 14 to 20, with the ports of 
destination :— 

Africa—Alexandria, £16 ; Cape Town, £1,102 ; Durban, £5,996 (includ- 
ing £5,229 telegraph material); East London, £785 ; Port Elizabeth, £171. 
Australasia —Auckland,£252 ; Hobart, £64 ; Melbourne, 4 tons (telegraph 
wire); Perth, £68 ; Sydney, £204 ; Wellington, £230. Brazil—Rio Grande, 
£70. Ceylon — Colombo, £596 (telegraph wire). Denmark—Copenhagen, 
£34 (telegraph wire) Germany —Hamburg, £399 (including £100 tele. 
graph material)  Gibraitar, £189 (including £21 telegraph material). 
Holland — Amsterdam, £234. Hong Kong, £400 (telegraph cable). India 
Calcutta, £201. Japan—Hiogo, £79. Merico - Vera Cruz, £191. North 
Atlantic, £20,000 (telegraph cable). Seychelles, £30. United States —New 
York, £15. Total £31,526, against £515,774 in the corresponding week 
last year (Jan. 15 to 21). 


PATENT RECORD. 


Goer 


The following List of Applications for Patents and Specifications published, 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Ohartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLIOATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
pantes application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

October 16, 1902. 
22,503. J. A. DR MacEDO. Leeds. Electric tramcars. 
22,505. E. E. BARTLETT. Liverpool. Make-and-break devices. 
22,582. J.J. RooNgy. Incandescent lamps.“ 
22,553. E. Cozn-CaGu. Railway signalling apparatus.“ 
22,551. C. W. Милз and W. W. PrppiNGTON. Electric signalling.“ 
22,555 and 22,556. J. 3. McDovcarLL. Electric insulating material. 


October 177, 1902. 
22,580. DRAKE AND GorHAM (Lrp.). Protecting electric cables. 
22,616. L. W. DE GRAvE. Derby. Insulated connections for cables.“ 
22,655. W. M. ENGLISH and G. A. Burns. Antiseptic telephone mouth- 
pieces. (Date applied for, Oct. 28, 1901, date of application in U.S.)* 
22,649. P. H. Dawg. Operating trolley-line and other switches. 


October 18, 1902. 

22,657. J. D. GiBss, Kingston-on-Thames. Medical electricity. 

22,671. W. Р. FYFE. Glasgow. Electric hair-brush. 

22,675. J. T. CHERRY and E. Н. Сілув. Plymouth. Trolley-head with 
wire-finding apparatus attached. 

22,676. С. Н. Млзгов. Old Charlton. House fuse box. 

22,705. Н. W. HELLMANN. Berlin. Electric motor car. 

22,712. V. A. FYNN. Alternate-current motors. 

22,724. G. HoLtincworts. Electromagnets. 

22,752, A. P. Zant. Switches. 

22,750 and 22,751. H. Н. Lake. Electric illuminating devices for use on 
vebicles. (Reversible Electric Car Sign Co., U.S.)* 


October 20, 1902. 

22,760. H. M. Brawoop and Н. M. Bicwoop. Wolverhampton. Tramway 
and railway rails and bonding same. 

22,774. E. LIppLR end II. C. WarTsoN. Stockton-on-Tees. Controlling 
supply of electricity by а combined lock switch and plug. 

22,783. Н. W. Cox. Nottingham. Switches. 

22,808. M. Вогомох and E. G. SHEPPARD. Optical lantern for use with 
Nernst lamps. 

22,814. E. Barpac and P. A. Martin. Protectors for telephone receivers. 

22,817. C. S. ScHuLTZ. Trolley heads. 

22,825. A. SCHLATTER, Automatic switches for single and polyphase 
transformers.* 

22,827. LA SociÉTÉ ANONYME LA LAMPE “ HOLLUB." Incandescent lamps. 
(Date applied for Nov. 30, 1901, date of applicatien in France.)“ 

22,829. Е. W. Le TarLr. Electro-pneumatic controlling systems for rail- 
way vehicles. (G. Westinghouse, U.S.) 

22,841, A. Н. Watson. Speed indicators. 

October 21, 1902. 

22,854. W. B. DALE. Manchester. Electric fuses.* 

22,900. R. J. Н. Beaty and J. E. ELLIS. Electrical cultivating machinery. 

22,942. A. d. Wass. Batteries. 

22,956. E. Schulz. Construction of incandescent lampholders. 
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October 22, 1902. 
22,993. A. HANDLEY and D.SHangs. Birmingham.  Pole-finders. 
95,011. A. Marr. Manchester. Telephone receivers. 
25,021 and 23,022. R. O. Best and Асквотр AND Best (Lrp.) Electric 
ignition of miners’ safe! y lamps. 
25,045. F. J. GERARD. Are lampe. 
Е. C. Guy. Tubular metallic telegraph poles. 


25,047. 
25,048. G. ACKERMANN and d. ENoiscH. Winding device for cables to 


which movable electric apparatus is attached.* 


October 23, 1902. 

. H. LErTNER and R. N. Lucas. Byfleet. Electric lighting system. 
. A. ENGELSMANN. Electric projectors with colour-changing device.“ 
. T. NiBLETT. Relating to storage and other batteries. 
. T. NiBLETT. Current or charge meters or indicators for use 
chiefly in connection with storage batteries. 
. T. NiBLETT. Current regulators for charging batteries. 
. G. Batt, Taking readings of electricity meters. 
. LAKE, Battery installation for submarine boats. 

October 24, 1902. 
HANDLET, D. SHanxs, and J. E. Hayes. Birmingham. Clips 
or fuses . 
. KRÜKL. Electrical connections or couplings. 
. P. Влгвр. Signal devices for telephone systems. 
. SEFTON-JONES (of the firm of W. P. Thomson & Co.) Insulating 
material for electrical purposes and manufacturing same. 
(J. Werke A.G., Switzerland.) 
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23,255. С. M. Jacops and А. Н. NICHOLSON. Apparatus for telegraphy. 
25,251. W. H. K. Bowrzy. Flexible metallic armouring. 

25,262. A. BLONDEL. Carbons for arc lampe. 

25,265. G. В. BowELL. Automatic fire-alarm systems. 

23,278. R. ILLEMANN. Conduits or insulators. 

25,270. K. BIRKLAND. Prevention of sparking. (Date applied for Oct. 24, 


1901. Date of арр апо in Norway.)* 
25,288. G. WINTER and Е. ÉicHBEBG. Alternating-current apparatus. 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 

16,653. УовкЕВ. Filaments for incandescent lamps. 

17,482. Опи, Electric lighting of railway trains. 

22,546. B.T.-H. Co. (Garfield and D'Oruellas), Electric motor control. 

22,010. STEWART and TURNER. Automatic apparatus for controlling and 
operating pointe of electric railways and tramways. 

22,711. CEREBOTANI and BERNSTEIN. Reversing the motion of a recipro- 
cating body by impulses through a single line. 

22,844. GELL. Perforating automatic telegraph tapes. 

22,924. JOHNSON and Guvorr. Transmitting and recsiving m:ssazes, 

22,957. Srgemens Bros. & Co. and Forrest. Electric relays. 

STOCKALL. Automatically switching current on or off. 

. JOSEPH and GARDNER.  Electromagnet'c catouta. 

. WRIGHT AND REASON Mra Co. Demand indicators, 

. MENsING. Enclosed or open arc lamps. 

. MavoR aud MavoR AND Courson.  Resistances. 

. STEWART. Workiog of tramway or railway points. 

. JORDAN. Brakes for electric hoisting apparatus. 

PEDERSEN. Magnetiseabls bodies for telegraphones. 

. Satwén. Magnetic ore separators, = 

. Млуов and Mavor AND CouLsoN. Dynamo-electric?ma^biaery. 

. Tygr. Controlling traffic on s'ngle lines of railway. 

JAMES (Mica Insulator Co.). Insulating material, 

. BAvNzs. House service terminal boxes. 

SUMNER. Switches for use with lamp posts. 

24,457. B.T.-H. Co. (Union Electricitäts Gesellschaft). Suspending over- 
head electric conductors. 

24,512, Bout (Richards). Electrically controlling fluid compressors. 

24,634. Dunoss and TORTOILISES HALL. Fenders for electric cars. i 

ucan- 

(Date applied for, Sept. 13, 1901.) 

Field magnets of dynamo-electric machinery. 

‚686. HAwTAYNE. Street lamp fittings for incandescent lamps. 
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‚ В.Т.-Н. Co. (Case). 
‚ B.T.-H. Co. (Potter). Brakes. 
811. B.T.-H. Co. (Tirrill. Contro:lers for motors. 
‚825. FLEMING and Marconi’s WIRELESS TgLEGRAPH Co. 
electric waves. 
855. Foster. Actuating the mechanism of arc lamps. 
,987. BouLT (Christensen). Lubrication of fluid pressure [motors and 
their combination with dynamos or electromotors. 
‚004. MooRE aud Srevsgs. Printing telegraphs. 
‚008. SrgMENS Bros. & Co. and Gorpon. Electric relays. 
‚015. SrorrENHOrF, Lighting gas lamps at a distance electrically. 
25,125. Burr, Electric signalling. 
25,208. BossHARD. Electric welding apparatus. 
25,215. Orr. Telephone receivers. | 
25,221. Нвтгамр. Compounding alternate-current generators and motors. 
25,227. MxzHAN. Fittings for electric installations in buildings. (Date 
applied for, May 16, 1901.) 
25,374. Lowns. Electrie clocks, 
25,587. В.Т.-Н. Co. (Faras worth). 
ductor or like system, 


SE 
88 
be 


Controllers, 


SRS 
8 
bo 


Producing 


SR RS 


Electric railways on a s:ctional con- 


418, 
493. 
561. 


667. 
181. 


809. 
918. 
1,252. 


1,237. 


1,515. 
1,528. 
2,019. 
2,571. 
2,587. 
5,165. 
4,254. 
7,718, 
9,296. 
11,510. 
15,953. 
16,195. 


17,744. 
17,811. 
17,822. 
17,867. 


17,913. 


17,963. 


17,994. 


17,995. 


17,997. 


19,420. 


. B.T.-H. Co. (Case). 
. CBEED. Perforating telegraphic tape for automatic transmission. 
Prox. Electrical distribution. (Date applied for, May 18, 1901.) 
. STEWEB. Supporting and joining the power wire for electric tram- 


. B.T.-H. Со, (Baker). 
. WALSH and Leran. 


. PATAULT. 
. DUMAS. 
. OPPENHEIMER (А.С. Mix and Gen:st). 


. BERRY and HILL. 


. B.T.-H. Co. (Read). 
. В.Т.-Н. Co. (Read). 
. В.Т.-Н. Co. (Hall). 
. В.Т.-Н. Co. (Yates). 
. Wise (Maschinenfabrik Oerlikon) Supplyiag current to elect іс 


B.T.-H. Co. (Hild and Stewart). 
railway conduits. 


Removable covera for electric 


Braking systems for electric rail ways. 


waya or railways. 


. Moy, Baste and ERNST F. Mor. Switches for current ci: cuits, 


Locesy and Hewer., Section insulators. 
Brush ho!dera. 
Insulators for overhead equipment. 
MARSHALL and Woops. Electrical indicators. 
THOMPSON (“ Dey " Zeitregister Syndikat Gesellschaft m't b:s2h- 
rünkter Haftung). Time recorders. 
B.T.-H. Co. (Badeau). Ground detectors for electric circuit’. 
B.T.-H. Co. (Potter) Electric rallways on a sectional conduct r 
block system and signals therefor. 
Arc lamps. 
Dynamo machines. 
Message counters for tele- 
phone exchanges. 
В.Т.-Н. Co. (Emmet and Clark) Insulated conductors. 
Ascertsining and recording consumption of 
current in electric traction, 


. MARSHALL. Switch. 

. PENNY. Insulator for overheai tram way wires. 

. Best. Electrically igniting miners’ safety lamps. 
590. Lame, 


Wiading for electrical machines. (Date applisd for, 
June 26, 1901 ) 
Electric circ 1it-breakers. 
Circuit-breakers. 
Rheostats. 
Rheos*ats. 


vehicles. 
| 1902. 


. Рктквз and PgrERs. Trolley pillar. 


PicaRD. Relays or the like. 

DUDDELL and MATHER.  Reeistan-es. 

HarL. Thermo- electric batteries. 

Lux and Rsason Mra. Co. Demand indicators. 

BRITISH WESTINGHOU8E ELECTRIC AND Mra. Co. (Peck an1 Randa l). 
Electric heating apparatus. 

Doran Епкстваїс Traction (Dolter). 
with magnetic switches. 

BoARD and FBEEMAN. Sleepers, brake blocks, pulleys, rollers and 
insulators. 

RorLE. Life guards. 

WnHiPPLE. Electric measuring instruments. 
HARLEUX and HABLEUX. Cutting cars for Jacquard apparatus, 
permitting electrical rea ling of same. . 
British WESTINGHOUSE ELECTRIC AND Mra. Co. (Robinson) Air 
compreesors. 

CALLENDER'S CABLE AND CONSTRUCTION CO. and Hastinas. Fuses. 

ScHARF. Manufacture of incandescent lampe. 

WALDRON and WHITE. Coupling socket. 

Нкввсотт. Electric heating fabrica, 

ABEL (Siemens and Halske A.G.). Electrodes for arc lamps. 

BsRoMaWw, Multipolar dyna nos or motors. 

Lare (Soc. Anon. Le Carbons”). Batteries. 

ZELLWEGER, Electric punka-motors. 

GULLIVER and Rosinson. Indicator for electric signalling. 

Crook and Minas. Incandescent lamps with rare ea-th filaments. 

E Controllers for electric motora. (Date applied for, July 26, 
1901.) | 

BousreLp (“ Union A. G.). Automatic ele:tric chain welding 
machine 


Surface contict systems 


Е THOMPSON (Watson). Systems for electric railways employing a 


surface rail. 


. Cope. Underground conduits for electric traction. 
. WEIDAW and BARNEY. 
. LAKE (G.E. Co.). 
. ECKERT, 
. МсОпшдувАлү. : 
. LEUSCHNER. Electromagnetic treatment of ores, slimes and the like. 
. Laks (Detroit Electric Signal Co.). 
. Laxe (G.E. Co.). 


Commutator brush holders. 

Third rail and sectional conductor syst ams. 
Waterproof acid-resisting non-conducting glove. 
Electric lighting and apparatus therefor. 


Signalling apparatus. 

Armature wiodings for induction motors. 

FESSENDEN, Signalling and transmitting electric energy by electro- 
magnetic waves. 


. FESSENDERN. Wireless signalling. 
. FESSENDEN. 


Wireless signalling. 

FEssENDEN. Signalling by electromagnetic waves, 

Stewart. Hot- wire electric meters. 

Hany. Insulating compositions for metallic surfaces. 
LrMsTBROM. Insulating apparatus for currents of high tension. 
Du Bors. Time switch. 


.Hauss. Waterproof fitting and guard. 


Green. Arc lamps. 

Martin. Marine electric light fixtures. А 

NiLsoN. Electric interrupters. (Date applied for May 14, 1 

Мпзон. Driving mechanism for electric road vehicles. 
applied for May 14, 1902.) | | 

NILSORx. Controllers for electric motors. (Date appli 
May 15, 1902.) oy ae 

Imray (Sprague Electric Co.). Electric switches. 
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COMPANIES’ MEETINGS AND REPORTS. 


[n 


City and South London Railway Co. 


The directors’ report for the half-year to Dec. 51 states that the receipts 
from all sources amounted to £85,640. 2s. 11d., and cost of working to 
£37,714. 9з. 6d., leaving £47,926. Os. 5d. profit. Inclusive of balance from 
June half-year £49,676. Ов. 3d. was available for division. After providing 
for interest and the transfer to renewal fund of £2,000, £37,043. 18e. 
remained available for dividend. The directors recommend that the full 
preference dividend of 5 per cent. per annum be paid, and that a dividend 
at the rate of 34 per cent. per annum be paid on the consolidated ordinary 
stock for the half-year, leaving £1,268. 18s. to be carried forward. During 
the half-year 9,877,199 patsengers (excluding season ticket holders) were 
carried, against 9,192,150 in the June half-year and 7,008,842 in the 
corresponding half of 1901. 

The bill for the extension to King's Cross, S“. Pancras and Euston has 
been re-introduced, and, it is hoped, will receive the eanction of Parliament 
in the ensuing session as affording a much needed public improvement. 
The bill promoted by the City and Brixton Railway Co. mentioned in the 
previous reports was withdrawn at the last moment, and negotiations were 
entered into by that company for the sale of the undertaking to other 
parties with the avowed intention of dropping the connection with the 
City and South London Company, апа establishing an independent City 
terminus. As this would have rendered permanently uselees the disused 
portion of the company’s railway, the directors decided to arrange with 
the City and Brixton Company to take over their acb if Parliamentary 
sanction could be obtained for an extension of time for carrying out the 
undertaking. Application has also been made for powers to ease the 
gradient as it enters the City, snd to construct a new station in King 
William-street, connected both with the existing Bank station of the City 
and South London Company and the old King William-etreet terminus, eo 
as to be approached from both ends without incurring the expense of а new 
station on the surface. Provision is also made for a subway between the 
new station and the Monument station of the Metropolitan and District 
railways. These connections will have the effect of converting this com- 
pany's station at the Bank into a central City station, from which pas- 
sengers will ultimately be able to go to any part of London or the suburbs 
without the necessity of coming to the surface before arriving at their 
destination, securing at once a large accession of traffic to this company 
and a public improvement of great importance. 


Eastern Telegraph Co. (Ltd.). 


The report of the directors for the half-year ended Sept. 50 states that 
the revenue amounted to £582,830. 98. 6d., from which is deducted 
£156,888. 2e. 1d. for ordinary expenses and £69,185. 7s. 5d. for expenditure 
relating to repairs and renewals of cables, &c., during the half-year. After 

roviding £7,555. 118. 114. for depreciation of spare cables, £255. 5e. 9d. 

ue to sundry differences in exchange, and £10,460. 18s. 114. for income- 
tax, there remains £338,507. 3s. 5d., to which is added £5,039. 17s. 3d. 
brought forward, making an available balance of £345,547. 0s. 8d. From 
this balance there has been paid :—Interest on mortgage debenture stock, 
£31,919. Os. 9d., dividends on preference s: ock, £54,244. 11s. 11d., and two 
interim dividends of 1} per cent. on the ordinary stock, £100,000. After 
carrying £10,000 to reserve for maintenance ships and £145,000 to 
general reserve, £22,585. Ва, is carried forward. The revenue includes 
£21,472. 1s. 10d. dividends for the half-year upon the company's invest- 
ments in other telegraph companies. 

On Jan. 1 the tariffa from Great Britain and Europe to South and East 
Africa and Mauritius, and vice versa, were reduced from 3s. to 2s. 6d. per 
word, under the agreements for Standard Revenue entered into with 
the Governments of Great Britain, Cape Colony and Natal. 


Direct United States Cable Co. (Ltd.). 


The report of the directors for the six months ended Dec. 51 states that 
the half-year’s revenue, after deducting out-payments, amounted to 
£52,544. ls. 10d., compared with 249,588. 17e. 14. for the corresponding 
period of 1901, an increase of £2,955. 4s, 9d. The working aud other 
expenses (including income-tax) amounted to £21,747. 10s. ld., leaving 

„796. 11s. 9d. net profit, making, with £2,196. 1s. 9d. brought forward, 
£32,992, 13e. 6d. For the corresponding period of 1901, the working 
ехрепғез and other payments amounted to £21,558. Os. 10d. Interim 
dividends of 3s. per share for quarter to Sept. 30, and of 5e. per share 
for quarter to Dec. 31 (payable 31st inst.), together amounting to £18,213, 
have been declared, and after setting aside £10,000 to reserve, the balance 
(£4,779. 138. 6d.) has been carried forward. The reserve fund account, 
after being credited with interest on investments, profit on sale of securities 
and amount set aside from revenue, amounts to £478,860. 16s. 5d., taking 
investments at cost price. The directors have appointed Mr. Harry C. B. 
Underdown to & seat on the board. 


LONDON UNITED TRAMWAYS (1901, LTD.—At the extraordinary 
meeting on Saturday, it was decided to increase the preference capital from 
£825,000 to £1,000,000 and the ordinary share capital from £825,000 to 
£1,000,000. It was announced that the exisiting £825,000 preference had all 
been issued and paid up, and of the £825,000 ordinary all was issued, 60,007 
shares were fully paid and 22,195 were £1 paid. It is proposed to issue 
both preference and ordinary new shares at once, and to call up £1 per 
share on each ; the remaining £9 on the preference shares would doubtless 
be called up during the year, but no further call on the ordinary is antici- 
patedthis year. Thechairman (Mr. Geo. White) said they would open the 
Hampton Court group of lines before Easter, and the next lines to be opened 


would probably be the Kingston-on-Thames and Surbiton and Richmond 
and Barnes groupe, The ordinary shareholders would be allotted at par 
the whole of the new capital. He referred to the company’s relations with 
the promoters of the rival “tube” railways, and he thought an alliance 
with existing railway interests serving the districts contiguous to the 
company's system was more natural. There would, in course of time, be 
through bookings to and from the whole of their tramway system and the 
Metropolitan District, the Great Northern, Piccadilly and Brompton, the 
Baker Street and Waterloo and other tubes and underground railways, and 
that inter-working could not fail to add largely to the popularity of the 
company's tramways. The combination would materially strengthen the 
position of all the companies party to the arrangement. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &. 


NEW COMPANIES. 


ELECTRIC SUPPLY CO. OF IRELAND (LTD.)—Reg. in Dublin on Jan. 17, 
capital £100 in £1 shares, to carry on the business of electrical engineers, 
suppliers of electricity, &c. The subscribers include Mr. C. Fitzeimon, 
electrical engineer. Кеб. office: 50, Lower Ormond-quay, Dublin. 


PRESTED MINERS' GAS-INDICATING BLECTRIC LAMP CO. (LTD,) —Reg. 
Jan. 17, capital £12,500 in £1 shares, to acquire from the Prested Gas 
Indicator Syndicate (Ltd.) and Н. G. Prested certain patents for apparatus 
for indicating the presence of dangerous gases, and for а new miners' gas- 
detecting electric lamp, to carry on the business of electricians, engineers, 
lamp manufacturers, &c. The subecribers are: S. W. Endicott, J. Moule, 
C. A. Huni, H. О. Prested, C. M. Wheeler, W. S. Hoge, Dr. D. W. Wright 
and W. G. Wilson. First directors: J. Moule, C. A. Huni, J. Oxendale, 
W. G. Wilson and Н. С. Prested. Reg. office: 268-70, Mansion House 
Chambers, London, E.C. 


8YRO SWITCH CO. (LTD.)—Reg. Jan. 14, capital 25,000 in £1 shares, to 
acquire sole right to work in United Kingdom British Patents 12,971 (1900), 
and 1,544 (1902) for improvements in electric switches and lampholders, 
to exploit any similar inventions and to carry on the business of manufac- 
turers of electrical switches and accessories, electrical engineers, &c. 

THOMAS SLACK & CO. (LTD.)— Reg. Jan. 12, capital £6,000 in £1 shares, 
to take over business of Thomas Slack & Co., and to carry on the business 
of cycle and motor car and vehicle manufacturers, manufacturers of heat. 


ing and electrical appliances, electrical and general engineers, &c. First 
directors : T. Slack and T. Whitaker. 
STATUTORY RETURNS. 
AUTOMATIC ELECTRICAL ADVERTISING SYNDICATE (LTD.)—The 


return to Dec. 31 gives the capital as £4,500 in £1 shares, all of which have 
been taken up. 85,000 has been paid and £1,500 is considered as paid. 
No mortgages or charges. 

NATIONAL ELECTRIC  ENGINBERING CO. (LTD.)—In the return to 
Dec. 31 the capital is given as £5,000 in £1 shares, of which 2,659 shares 
have been taken up. £1 has been called up and paid on each of 654 shares 
and 2,005 are considered as fully paid. Mortgages and charges: Nil. 

NERNST ELECTRIC LIGHT (LTD.)—The return to Dec. 24 gives the 
capital as £320,000 in 140,000 preference and 180,000 ordinary shares of 
£1 each. 139,480 preference and 180,000 ordinary have been taken up. 
£1 per share has been called up on 115,000 shares and £114,718. 15s. has 
been paid, leaving £281. 5s. in arrears. 25,000 preference and 180,000 
ordinary shares are considered fully paid. £238. 15s. has been paid on 520 
forfeited shares. "Mortgages and charges nil. 


NEW PHONOPHORE TELEPHONE OO. (LTD.) — According to the return to 
Nov. 15 the capital is £10,000 in 9,000 ordinary and 1,000 founders' shares 
of £1 each, of which 5,111 ordinary and 1,000 founders’ shares have been 
taken up. 10s. per share bas been called on the ordinary and £2,555. 108. 
bas been paid, 1,000 founders’ shares are considered as fully paid. Mort- 
gages and charges nil. 


LIENS, &c, REGISTERED AND DISCHARGED. 

ANGLO-PORTUGUESE TELEPHONE CO. (L.) Issue on Dec. 29 of 
£7,000 second debenture bonds, part of series created March 21, 1890, to 
secure £40,000, charged on company's property, present and future, subject 
to £10,000 first detentures, No trustees, Total amount previously 
i sued, £8,000. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD) — Acknow- 
ledgment of indebtedness, dated Dec. 31, 1902, creating £25,000 further 
debenture s'ock, making (with £400,000 already created) £425,000, and 
being supplemental to trust deed dated Nov. 21, 1900, has been registered. 
Property charged : £749,465 fully-paid shares in the Brisbane Tramways 
Co. (Ltd.) Trustees: Sir H. S. King and E. D. Vaisey. 

CORK BLECTRIC TRAMWAYS AND LIGHTING CQ. (LTD.)—Two liens 
registered in January, for £1,000 debentures, part of £100,000 ; amount 
previously issued, £97,400 ; charged on property in city of Cork. 

INCANDESCENT ELECTRIC LAMP co. (LTD.)— Issue on Jan. 2 of £10,000 
debentures, created Dec. 17, 1902, charged on company's undertaking апа 
property, present and future. No trustees. 

NEW CENTURY ARC LIGHT CO. (LTD)—Mortgage or charge dated 
Dec. 19, 1902, to secure sum not exceding £5,000 (being further security 
for £3,000 and upwards already advanced and future advances), constitu- 
ting second and floating charge on company’s property, present and future, 
including uncalled capital, has been registered. Holder, Baron de Bush. 
No trustees. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Issue on 
Dec, 50 of £1,500 debentures, part of series created Oct. 5. 1901, to secure 
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£250,000, charged on company’s undertaking and property, present aud 
future, including uncalled capital. No trustees. Total amount previously 
issued, £138,800. 

NORTH-WEST LONDON ELECTRIC SUPPLY CO. (LTD.)—£30,000 deben- 
tures (600 of £50), dated Jan. 12, 1903, and trust deed dated Dec. 22 
1902, have been registered. Property charged (by debentures): Com- 
pany's undertaking and property, present and future, including uncalled 
capital ; and (by trust deed) goodwill of electric lighting business, lease- 
hold property known as central station, Finchley-road, Hampstead, and 
2, Rosemont-road, Hampstead, book debts, stock, plant, cables, outstanding 
orders, &c. Trustees: A. Bull and Н. Hoare, 


RIVER PLATE ELECTRICITY CO. (LTD.)—Trust deed, dated Jan. 8, 1903, 
to secure £250,000 debenture stock, created Dec. 18, 1902, has been regis- 
tered. Company's undertaking and property, present and future, charged 
as floating security. Trustees: River Plate Trust, Loan and Agency Co. 

SIR HIRAM MAXIM ELECTRICAL AND ENGINEERING OO. (LTD.)— 
Trust deed, dated Dec. 19, 1902, to secure £20,000 debenture stock, has 
been registered. All company’s assets, present and future, including 
uncalled capital, charged. Trustees: A. G. Tracy and Т. Wood. 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. '(LTD.)—Issue on 
Dec. 30 of £500 debentures, part of series created July 18, 1901, to secure 
£20,000, charged on company’s undertaking and property, present and 
future, including uncalled capital, No trustees. Total amount previously 
issued, £17,000. 


CITY NOTES. 


—— 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 914. per ox. (Jan. 22). Consols (23 per cent.) 95,°;—93,; for 
money, 95,4, —93 c for account ; 21 per cent. 952—954 (Jan. 22). Consols 
Pay Day, Feb. 2; Stocks and Shares Continuation Days, Jan. 27 and Feb. 
10; Ticket Days, Jan. 28 and Feb. 11; Pay Days, Jan. 29 and Feb. 11; 
Mining Share Carry-over Days, Jan. 26 and Feb. 9, 


BARNSLEY AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—This week 
applications have been invited for 20,000 44 per cent. first mortgage 
debenture stock, and for 4,000 6 per cent. cumulative preference and 
4,000 ordinary shares of £5 each. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO.— At the meeting on 
Wednesday, the chairman (Mr. G. P. Morton) eaid the directors had 
received advices from Britieh Columbia that the company's business was 
increasing in а manner which had not been anticipated ; and for the last 
гез months of 1902 the increase had been nearly 2,000 lamps per month. 
In view of that fact and of other expenses, the directora had consulted 
with the priacipal holders of deferred ordinary shares, and it had been 
thought advisable, instead of paying the whole of the dividend in cash, 
that the 15 months’ dividend should be paid in deferred ordinary shares 
representing the amount, and, further, that on the 28th inst. the usual 
dividend of 4 per cent. per annum on the deferred ordinary shares should 
be paid in cash. 

BRITISH ELECTRIC STREET TRAMWAYS (LTD.) —A shareholder of this 
company (now in liquidation) has received а communication from the 
liquidators to the effect that at the meetings agreeing to and confirming the 
liquidation an agreement was approved which was in the nature of a 
re-construction, whereby shareholders receive for each £10 share in the 
company one (fully paid) and nine (15s. paid) 6 per cent. cumulative 
preference shares of £1 each in the National Electric Traction Co. (Ltd.). 
The liquidators are Messrs. R. Goodman and E. C. Parford. 


CENTRAL LONDON RAILWAY CO.— The directors have declared dividends 
at the rate of 4 per cent. per annum on the ordinary, preferred aud 
deferred stocks, after p'acing £10,000 to reserve and carrying forward 
£27,717. "These dividends are the same as last year, as is also the amount 
carried to reserve. Only £5,870 was carried forward in 1902. 


DUBLIN AND LUCAN ELECTRIC RAILWAY CO.—The accounts for six 
months ended Dec. 51 show а profit of £1,415. 8s. 5d. After providing for 
debenture interest, there is £1,122. 9з. 11d. available for dividend, and the 
directors recommend payment of half-year's dividend on ргеѓегеосз shares 
( £415), carrying 2500 to reserve and £347. 9x. 11d. forward. 


EAST LONDON RAILWAY CO.— Referring to the question of the adoption 
of electric traction on the company's system at the half-yearly meeting on 
Tuesday, the chairman (the Hon. А. Gathorne- Hardy) said that apart from 
legal ditficulties he was confident the Metropolitan and District Companies 
would not, at the moment of inaugurating a great underground system, cut 
off their connection with the district south of the Thames and the Brighton 
and South-Eastern systems. Не believed that the generating station those 
companies were providing was sufficient to serve a much larger district than 
their own lines, and he was confident that when the time came, the Kast 
London Railway would reap the benefit of the introduction of electricity, 
which, he believed, would lead to а development of passenger and short- 
dista nce traffic all over the metropolis. 


FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER SYND. 
(LTD.)—The directors have been authorised to issue £5,000 5 per cent. 
debenture stock. 

LONDON, BRIGHTON AND SOUTH COAST RAILWAY CO.—In the report 
for the half-year to Dec. 51 reference is made to various widenings and 
improvements of the company's system. Contracts have been let for an 
electrical power installation, which will greatly facilitate the handling of 
trafüc. At the meeting a special resolution will be submitted approving 
the company's bill, which seeks power to adopt electric traction either 
wholly or partially on the company's system. 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— The directors 
recommend a dividend for half-year ended Dec. 51 of 78. 6d., together with 
a bonus of 2%. per share on the ordinary shares, making (with interim divi- 
dend) 124 per cent., and a bonus of 2 per cent. for 1902. 

SOUTH-EASTERN RAILWAY CO.—AÀt the meeting to be held on 29th 
inst. the bill of the South-Eastern and Chatham Companies, which will 
confer power to uee electric traction, and also to enter into an agreement 
in regard to the Sheppey Light Railway, will be submitted for approval. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered £135,000 4 per cent. first mortgage debenture stock of Willans 
and Robinson (Ltd.) to be quoted in lieu of the scrip, and to be added to 
the amount now quoted. Application has also been made to allow 
£100,000 5 per cent. first mortgage debenture stock of Ferranti ( Limited ) 
to be quoted. 


WATERLOO AND CITY RAILWAY %0.—The directors have declared a 
dividend for the past half-year at the rate of 5] per cent. per annum, 
carrying forward £279. Last year the dividend was 5 per cent., with a 
carry forward of £122. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| } 


Week 8 Ino. | AGGREGATE. 
ог No. Inc. or 

—— . — 2 

| А | Я ] z^ £ £ 

Jan. 1 19+ | 
Aberdeen Oorporation| „ 17 715 f 1288 | 55,230 |+ 1,9% 
Ayr Corporation.... , 17 141/+ 16| 35 | 10,510 
Barnsley .................. |o» 9 141 A 14; 190 ses 
Birmingham Tramways. „ 17 4,548 — 117] 2| 9,272 |+ 167 
*Blackburn Corporation. „„ 16 6241+ 2| 45 | 34,410 |+ 4,559 
Blackpool Corporation.. ,, 15 265|+ 33, 42 | 38,775 |+ 698 
Blackpooland Fleetwood ... P iie b e m 
Bolton Corporation ...... „ 18 | 1,432|+ 86| 42 | 68,545 |+ 5,559 
BournemouthCorporat’n' „ 14 6200 2| 1,268 de 
Bradford Corporation... „ 11 5,112'+2,056 41 137,018 +91,843 
Brighton Corporation. „ 18 614+ 180 8 5,822 + 2,685 
Brisbane Tramways...... | Dec. 3 2,509 + 104 23 | 53,592 |+ 7,578 
*Bristol Trams & Carriage, Jan. 16 4,019 + 106, 8 | 30,224 + 2,919 
Buenos Ayres & Belgranc| Dec. 21 | 2,825 + 183, 25 | 75,601 + 3,949 
Burnley Corporation . Jan. 17 650 + 401 16 | 10,310 | ... 
Calcutta Tramways Co...) , 17 &32154'+R8,608' 3 | R94016 + R?2,806 
Cardiff Corporation ...... „ 17 1% | 41 | 61,057 
Carlisle fave со „ 17 121+ 172 373 + 27 
Central London Railway} , 17 | 7,246 + 438| 3 | 20,896 T 1,316 
Chatham & Dist. Lt. Кув | ,, 15 | 575 2 775 T 
City & South London Ву. „ 19 3,465 + 526 3 | 10,511 |+ 1,164 
Cork Elec. Trams. Co. „„ 15 | 342;- 38 2 798 |- 99 
Devonport & Dist. Trams , 9 381'- 27 13 499 |- 95 
Doncaster Corporation... .. | in "m T 
Dover Corporation ...... „ 17, 155- 10| 42 9451 |– 247 
Dublin & Lucan Railway) „ 18  80|— 13 3, 210 — 45 
Dublin Southern Dist... , 16 607 - 72 82 037 | — 938 
Dublin United ...... ears] „ 10 5.322 — 11; 82 8,037 | 
Dudley—Stourbridge..| „ 9 675+ 74 1 845 + 11 
Dundee Corporation. , 14 709,4 - 94 2 1,769 + 291 
East Ham Council.. „„ 17 425 + 109 2 908 + 258 
Gateshead & Dist. Trams 9, 786,+ 197 14) 1085 + 177 
Glasgow Corporation . „ 17 10,658 + 556, 52 3101278 + 1,511 
Gravesend—Northflet | „ 9. 177, .. 13 217 oes 
Greenock & Port Glasgow] „„ 9 | 414 + "7l Ц 609 + 44 
Hartlepool Tramways..| , 9 204+ 35 1 280 Ф 12 
Hull Corporation ......... „ 17, 1,655 |+ 63, 42 | 74,695 ha 5,314 
Isle of Thanet Co.. , 17 190 — 60; 3 703 - 114 
Kidderminster & Dist....| „ 9 101 . 10 1j| 127 * 1 
Leeds Corporation ...... „ 17!4407,4 365 43 |117,552 | + 36,043 
*Liverpool Corporation... ,, 10 9321 | + 290, 2 | 19034 + 490 
Liverpool Overhead Rly.| „ 18 | 1,441'+ 44 +3; 4429 + 187 
Manchester Corporation. „ 17 1,697 | 5,520: 83 029095 2 
Merthyr... . m s0. „ 9 159 — 17 Ц 199 — 47 
Middleton m om... „ 9| 22 111 317 — 
Newcastle - on-Tyne Corp| „ 17 | 2,790 . | 5 8,969, e. 
Oldham, Ashton & Hyde, , 9 504 + 50 14 665 + 6 
Perth(W.A.)Elec.Trams| „ 16 1,229 ＋ 181 52 2,36 + 350 
Poole & Dist. . „ 9| 203 | + 29 щш 264 + 6 
Portsmouth Corporation) „ 17 1,079 f 155 .. oe | ө 
Potteries ....... eese] „ 9 | 1,474 + 147 14, 1,810 + 3 
Rothes ay „ 9 511+ 19 13 89 + 29 
Salford Corporation ... „ 19 | 2628 + 740 42 115,060 "^ 
Sheffield Corporation ...| „ 18 | 3,678'+ 105 5 | 11,797 + 700 
Southampton Corp. ...... „ 15 798+ 49 2] 1,675 + 127 
Southend Corporation... es s M Гыз cus 9 | га 
Southport Tramways ..| „ 9 206 + 9} 14) 289 + 112 
S. Staffordshire Trams. 9 | 674 - 45 1à  845|- 151 
Sunderland Corporation.| ,, 18 910 — 50. Pos 
Swansea Trams. a -= ==...) „ 9 41+ 32 13 559 |— 14 
Taunton Trams... „ 9 52- 2 14 65|- 15 
Tynemouth & Dist. „| „ 9 186+ 13 14 265 — 21 
Weston - super- Mare. „„ 7 291: 1 25 — 
Wigan Corporation .-.—| ... 8 wis | ; is T 
Wolverhampton District! „ 9 | 323 + 209 13| 397 |+ 245 


&) These comparisons are with the cor 
* Partly electrical. t Minus 8 days. 
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ELECTRICAL COMPANIES SEARE- LIST. 
PREVIOUS BUSINESS DONE 
Present | AMOUNT) LAST 
Ы МАМЕ Wzxx's PRICE, Wednesda DIVIDEND DUB. DURING WEEK 
AMOUNT. | „ОР | DEE У | JAN, 14. * ENDING JAN. 21, 
** : mokrih ELESTRISITY aif РЕР "—— А А & s. d. | Highest | Lowest 
eee &Grnw'ch si'ct y = oon eee see 
£100,000 | Stock 44% Do. 4% 1st Deb. Stock Рту. Certs, (red. & con.)..| 110 118 113 116 318 7 — — — 
1.500 10 14/0 | Bournemouth and Poole Elec. Supply Ord. . . | 12} 184 133 — 18j 5 8 8 e 18% 
7,500 10 4/0 Do, Ae per Oent. Oumulative — 10 11 10 11 4 110 эзе ec mc 
7,500 10 Do. % Cum. Second Pref... . . „ 104 113 103 115 a ке 4 
£70,000 | fons 4196 Lo. 4% per Cent. Debenture Stock (red.' ...| 103 16 108 106 4 411 = * - 
2 "M 5 Bromley (Kent) Elec. Light and rove oe hy Debs, „ i 3 ‚ 110 us А КУЗ өө nA - 
, von & n Elec. B — Tn ... ees tee 
%% Б | Se | Be F per Gent. Preference У .... 10 10 | 1 104 | 8 6 8 | MarchandSeptember| in X 
82,000 5 8/0 | Osleutta Elec. Supply Ord. a to 80,000) ......... „ее 7 5 7 8 118 — 78 (e 
10,000 5 1/8 Do. (30, 001 to 40 ,000) .. нет: ILI 2 „„%„%＋ 6 „4646 7 8 7 8 3 Lond see * 
£250,000 | Stock 4% | Central Electric Supply Со, 4% Guar, Deb. Stock... 106 109 106 109 813 8 - — - 
$0,000 - 4/0 ar Cross & Strand Elec, Вар. (1 to 50,000) .... н p^ * 0 5 0 0 | February and August 95 — 
, eee . 50 ‚001 to 70, mI — * ТТЕ өөө - eee eee 
70,000 $ 2/3 Do. 8 8 — 4 i t 6 816 0 „ T 64 Ey} 
40,000 5 $ [5% Do. City Undertaking 44% Cum; "Рге{..... 4 5 4 51 4 011 esi 5 45 
£260,000 | Stock 4% Do. 4% Deb. Stock Red.. 103 105 108 105 8 16 11 d 1043 1041 
44, 5 1/6 Chelsea Elec.Supply Ord. (Nos. 1- 14, ,0004:20,501- 50,0806) b 51 б 5 214 6 March IIIA r e 
£150,000 | Steck 4x Ро, 4 per Оепі.. Debenture Stook (red.) .... 108 111 108 111 4 1 0 | June and December... m ete 
70,595 10 10/0 жүн оп Electric Lighting Ord K 10 11 10 1t 4 11 0 February and August ... TT 
10,000 10 6 * 6 per Oent. Oumulative Pref, LII red) .... 13 14 184 14] 4 2 9 January and Jul ..... ... ч" 
£800,000 | Stock 4j Do, 44% 204 Deb. Stock Certa. e * 102 165 102 106 4 5 6 а ч eo 
$0,000 10 4/0 | Oounty of London and Brush Prov. Ordinary 8} 9i 8} 9t 4453 n - - 
8),000 10 6/0 Do.  6perOent.Oumulative Preference ..... | 12 18 13 18 112 4 | Marchand September) 12 s 
4400,000 | Steck «4x Do. Deb.Stock(allpd.)(red.) ...„.. «~ | 107 110 107 110 4 110 — 107 6 
10,000 5 2/0 | Folkestone Electricity Supply Co. О <. 3 63 6 64 5 0 0 on tà 6 
gv T 8 = — 44 Ist Debenture Stock (red.)..,.. . . sse e| AR u^ 10 ме 4 мо өөө — 
« /\ ove lectric Ordinary.. "ШТ с oon 
31,000 à 5/0 Kaingin nad Какы Oreinery 4d) M п 10 11 4 10 11 - 10} — 
10,000 5 5 Do, 6 deont. lsi eee 61 ei 61 А 8 11 January апа July DIDI ... eee 
290,000 | Stock 4 | Do. 47 Deb. Stock (red.)..... I Bob. Stk.(rod.) 101 104 101 10 8 16 11 а ен — 
4115 000 Stock 4% | Kenstn.& Kngtbg. Co. & Notting Hill A t BUR) 4%; 106 107 104 107 314 9 " - ons 
AL11;000 : 2/6 — g арр! Ordinary МЕ Ы 944 009954 RET е» if ^. H : Б 9 1 “~ в» "T 
9,840 . Oent. co ТТТ Л ДП 9 
£260,000 | Steck 4% Do. 4 —f Oent. Ist Mau Debentures..... 96 93 £6 99 4 010 June. Sept., Dec 974 oe 
100,000 10 7/0 | Metropolitan Elec. 8u „ (1 to 85 000) eae Шы ЖҮ, 164 17$ 400 pel ane i 176 ө 
£220,000 | Stock AY Do, per Cent. a Stock First e| 1M 115 107 112 4 0 8 | June эе December .. — ove 
Stock Do, F er Cent, Mort. Deb. Stook ( Died) 99^ 391 (8 101 810 8 - - — 
10,852 10 6/0 Notting loctric Crdinsrc -= ©0808F eee cer ee poot 14 16 14 16 4 0 0 March FFF Oe 008 I III өөө 
2190 — 10⁰ 1% Do. 4 рег Cent. Ist Mort. Debs. .................. * E - p : H 1 os 
ы '6 Oxford Electric Ordin seer ете» в» ЕЕ К вез ровове 17 eee eee 
,000| Stock 4% Do. 4% Debentere Stock . азы КЕЙ! К 97 100 4 0 0 - eee one 
300,000 1 m Rand Electric .. eee зе! CRO e iH H H 18 eee eee өө 
£135,000 | Steck — River Plate Elect. Lt. & Traction 8° iet Mor Deb. _17 82 15 8) es | January and July ..... e ө 
£100,100 100 44% |*Royal Electric Oo. of Montreal 447 1st Mrb. Dbe, ... 191 103 101 108 4 7 5 | April and October. — te 
60,000 5 5/0 | Bt. James’sand Pall Mall Electric wd] M p 1—04 16 413 7 | February and August 1412 e 
30,000 5 3/6 Do. 7 per Oent. Preference .. Ж Bg 94 8 13 8 n u eee vee 
@1ь0,000 тоок 94 Do. 3 per Cent. Debentare Biock (red.) 03 н к * ja 819 0 č - — 
12,000 — thfield eta Electric Supply 8 nee di i - 
850,000 Stock 4x Do, 4% Debentures SECOOR TOS FOES EE ТИТ 80 80 80 90 4 8 ll eee see oon 
65,000 à -. | Bouth London Electric Sup ply Ordinary. se EE 8 84 3 3% eae ii Ес 
80,000 5 1/8 Urban Electric Supply о Нарве eee OE EMT вее неее. занона 4 9 40 Ẹ Gee soe oo Deo 
10.000 : pel Do. 5% Cum. Pref. . i v0 ТҮТТҮ 11 " i E. 4 8 0 Mar h 48 ii 1 
i i Westminster Electrico Rupp v rdinary —— өөө^- ch and September 1112 
28,141 5 1/8 Do. Б рег Cent. Cum. Pret. sot eee 599 02990990988 xd €ł 63 6 6 8 16 11 eee 62 90 
£67,100 108 4X |= 8 Deb. (red, ]. 96 100 98 X0 € 4» 13 ат 
' African Direct Tel e "t $nuary ап ТТТ eee Lond 
25,000 10 eee Amazon Telegra III - Ms Ll snclauduuz OG РЕТ OP 004 ФФ- LLLI 2} 84 24 33 eos June aad Decem ee э — 
£119,700 100 es Do, M per t. Deben —— ees eos 991 * 10 80 70 80 — eee eee en 
£788,840 15/0 lo.American 9*9 99. BOCES SSOSSe 094099 004 OFT OTT OSE обе (€ Fee Fe: 48 51 48 51 5 17 8 Feb,, May, Aug., Nov. c x "T 
£8,105,580 Btock 80/9 Prefe 994904 240004 вере OOOH вове O97 604 OO +++ £0 92 90 92 i: 11 2 os "n 3E 90 
£3,105,530 | Stock 2/0 De. "DING ый айыны im iei was 8 73 si 1 4 6 81 8 
$13,333,800 | $100 $2 9 Oable Capital Stock apwiuss e 170 180 6 2 2% Jan., Apr., July, Oct. | - e 
1,841,209 | Stock 4 Do, á por Cent. Debentare Btook se. «e. o. 93 9б 92 65 439 131 £3 
6,000 4/0 | Ouba Submarine Ordinary ......... e 5 6 5 8 618 4 February and August аў ete 
6,000 10 10/0 Do. Proference 10 per Oent. о 9*5 00900. Or өө 00. * 13 14 13 14 7 2 10 Г] n re. eee 
18,000 E 2/0 Direct Spanish „„ ова езе» ee [III III 24 34 2% 34 5 14 4 April and October...... эое ece 
6, 5 5/0 Do. 10 per Cent, uiative Preference SM LE 8 7 8 6 5 10 ve — 
£30,000 50 4x Do. & per Cent. Debentures ..... . . 085 102% 88% 102% 4 8 8 | January and July ...... 8 r- 
60, 30 30 Direct Uni States Cable "i 10 103 10 10} 6 810 Jan., Apr. July, eS. là 10 
4 92,00 100 4$X | Direct West India Oabis 44% Bg. p». 77 б 98 101 08 101 4 9 1 | June and ; pus 
000, Stock 25/0 | Bastern Db, (within (red.) zd 115 120 112 117 519 8 | Jan, Apr., July, Oct 1154 112} 
21,965,565 | Stock 17/6 Do, ii per Cent. Prefere E. ; Book 999090 eco 89 92 86 89 818 8 88 nee 
£1,584, Btock 4% |* Do. 4 per — Mort. Deb. Stock (red.) 105 108 105 108 8 14 4 | Мау апа November .. 104 ^ 
800, 10 2/6 Hastern .. TI (t eee eee ne xd 10} 10% liè 6 1 9 Jan., Apr., rg Ut 114 101 
4320,000| Stock 4x Do.  éper Ош, Debentare Bock. 4 — 107 110 813 0 | February and August ose — 
£300, 100 4% |*Bastern and B. African 4% Mort. Deb., 1 NN 99 102 818 7 Lay oad and AN. NA - 
£200,000 25 47 Do.  4perQent. Mauritius Bub. Debe. (red.) - A dex 10% | 818 5 November . x: zy 
150,000 10 5/0 | Groat Northern of Ооре уе ал 24 26 5 15 1 January and J 241 e 
.460,8(0| 100 43% | Halifax&Pormuda Cable 44 ist ori-Deb.(wibnNos 98 101 4 9 1 | June and Decem 55 — 
17,000 3$ 12/6 | Indo-European........ 1 to 1,200) (rod. 88 42 5 19 1 | May and November .. 89 бз 
£100,000 100 6 London Platino-Brazilian 6 per Oeni. Deba., 1904 .. 101 105 514 8 | March and September ое e^ 
£100,000 100 4 Pacific & Europesn Tel. 4% Guar. Debs. (red.) 97 100 4 0 0 June and December. — 
15,609 10 West African Telegraph Shares . .. . . . . . . 8 4 i e | 2 
80,008 2j so: Wost Ooast of America., rr i oon ose . 
£150,000 100 4% " Do. 4 per Cent. Debentures e eee pat tosot 6 99 4 0 9 January and J eee see 
88,321 10 eee Wost India and Panams ороноо еро FOOTE botto Beem c Sa fa as? May and Novem ETE ri^ 
84,568 19 6/0 Do, 6 per Oent. lst Pref. "OG" ^ bu o£] nnn 41 bł 11 8 6 n n Б » 
4,569 10 eee Do, 0 рег Cent. 2nd Proforence LIAE II 8 4 eos 3 Ke eee 
220,000 100 5% " Do. 5 per Oent. Debentures LIII ILLI i 101 4 19 0 January a and July n 2 2 ae 
207,980 10 8/0 Big cong iy бир Br aia шинаны)... h 1| 1 6 18 113 11 
£15,000 100 5% t. Debs. (3nd Series, 1908) .. ... 100 103 417 1 — — эе жел Жа en 
0,000 | Stock 42 Do: é per Cent, Deb. Stock (rod. . „нон 97 100 4 00 | 99 n 
APA * * TELEPHONES. А А n 
Ш Ohili Hee (fully paid) rr 4 à b 1 1 ugust 999 9*9 өөө soo өзө pepers 4 eee 
£24,850 10/0 8 Consolida ted Telephone Con. and Мап!д.......... 10 2/0 15 0 0 | April and Octobesr...... 85 m 
12,680 Monte Video Telephone Ordinary „ое... i Б 0 dC Pl NODE е qi an 
86.492 1 1 Do. Б рег Cent. Preference »Ptts4402820047. BEER в.е... l b 0 0 n eee s. 
£1,983,333 | Stock 45 National Co. Preferred Stock u nene 93 98 6 3 9 * 973 tel 
#&1,966,667 Btock 4 Do. Deferred Stock . MILII een regent 72 74 6 5 0 өг 7:8 7: à 
15,000 10 [0 Do. 6 per Cent. Cumulative lst Preference . 13 14 4 5 9 | February and August ave e 
„45,000 10 6/0 Do, брег Cent. Cumulative 2nd Preference 111 123 412 4 " Т sis - 
150,000 5 2/0 Do. ö por Oent. Non-Oumulative 3rd Pref, .. T 58 418 0 " » 52, one 
42,000,000 | Stock ux * Do. Debenture Stock 34 per Cent. (red... soins 3 96 81211 | June and December 944 
&600,000 | Stock 4 Do. 4 per Cent. Debenture Bi Stock (red.) s... 99 103 817 S 10'{ 100 
171,504 1 0/6 Orlental 9944919900090 4090409492099? 9999990099904 CORO COCO BO OO ОСЕТЕ H 1 6 0 0 mS and October... есе see 
£8,000 b 3/0 United Biver Plate Se eee el hee b 51 6 13 0 вот 4 99 вве въз в ses ... 
$0,000 2/0 Do, 5% Ournulative Pref. . . „ 4j 5 500 rhe and December... 95 — 
4170947 | Steen 5X |" De, 6 per Oent. Debentures Steck (red, 100 108 417 1 | June and December... sad 
FINANCIAL, INVESTMENT, &a. - 
10,900 5 8/0 | Electric and General Investment 6% Cum. Pref. .. 5 Б} 644 — - 5 
J £0,237 10 1/9 oie ph and Trust 1 — di 8j 6 210 Jan., Apr., July, Oot. 83 ti 
180,041 = 8/0 в; Da per Cent. Preference e ee es vot +»: y^ " ‘ 12 4 CRT 13 128 
11,888 . u 99099049999090094994900594904 00904 904 99400909009090009000090990004 c 29 8 April v „% [III 
8,980 4100 Cert 42 Submarine Cables Trust ssscesscossseseccevccssaces эф оа ое эе 10 120 9 0 0 " 1113 
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ELEOTRIOAL COMPANIES' SHARE LIST, 


AMOUNT Previous Price БАТИ PER BUSINESS D ONE 
Hood ber НАМИ! eee | таю» | Do Prior, | Wed aesday, | Синт. DIVIDEND ров, DURING WEEK 
DEND. JAN.'14, Jan. 21. | YIELDED, ENDING JAN, 21. 
900,00 А ELECTRIC RAILWAYS, A 40. " РА 4 £ r d, ES COM TR ОЕТ RAILWAYS, TRAMWAYS, &0. | | | ad || P ы 
Argentine Shares (1 to 260 4 6 prii an ‚ө 
4330,000| Stock 05 E Permanent 6 Deb. — Mem „ 180 125 130 412 4 — — one 
30,000 10 6/0 Barcelona Tramways Ordinary эр GRO 11 9 11 214 6 - w — 
10. 10 5/0 5% Cumulative Preference u . 10 9 10 5 0 9 — — eco 
4143100! Stock | 447 % Debenture Stock (red.) 101 96 10! $11 0 - e — 
15,000 10 4/0 Blackpool and Fleetwood Tramways.......« u 121 13 С! 13} 416 4 п сч e 
75,000 à e Brisbane Electric Trams, Investment Ord, ..,......... 8 81 — on 375 38 
75,000 5 2/0 Do. Б Cum. Pret.. СОЗЕД FOL FEE ЕЕ ЖЕГИ 5 a 5 0 0 ooo 415 eve : 

— тон Do. Y Deb, Prov. Certa. .......4. ee e * p yt - 3 " 24 өгө — 

, Bristol Tramways and Oarriago REOR 4 ebruary and August - — 
25,000 10 é Do. OumulativePreterence( tally pd}... ЫР 10% 10 104 8 15 11 - — 

£ 00,000 | Mtook 4 Do. é por Oant. Debentures ....................... 09 100 10) 818 4 February and August aR + 

& 50,000 | Stock British Columbia Elec. Rr. Def. Ord. Stk. . 77 72 17 — — n — 

£10,000} Stock 5% ре, Pref, Ord, BOG 2; ени. de denote ы 97 92 97 5 3 1 — " — 

4 150,000 +0 мА 44% lst Mort. Debs. ЕТТ al 104% 103% 105% á 6 7 m s.. — 
132,66 19 6/0 British Electric Traction Ordinary. 18 12; 18 618 6 123 128 
118,937 10 6/0 De, 8X Oum. РИМ, ccoccocccccesoceee cvseseese istuc 12} 12 12} 416 0 | February and August 12 (е 12 

500,000 | Steck 5% Do. б per ont. Perpetual Debentures ......... 27 121 127 819 0 мә 196% 115 
100,000 é өөө Buenos Ayres & Belgrano Ordinary ‚өөө ORE өө з» 2 2 2$ eee oe ... Ру; 

40,000 Й 8/0 Do, n Oum. 6 t 5 54 5 9 1 — 53 e 
37,500 5 8 Do. 0088 et ror Cee eee ® 6 „ 5a 5 54 5 Y 1 % 5 os 
£320,000 | Stock 6 Do. Oent, De PLR Ge 107 104 107 4 13 10 өө 104 “+ 

6120, 0% Stock * Do. 22 tnd Del Deb. ВЕ e Corta. (all pu. 93 93 9) 510 xm #8 — 

70,000 5 6/0 | Calcutta Tramways (1 to 70,000) .. . . , 7 (1 1 428 — Тїз 6i: 
82,268 b а Го. (fully D (70, K ( — i 208) нн c9 stt 7 64 7 ... ө“ ега — 

4850, 000 100 4196 Do. 1st Deb, Stock Fr 128 105 108 43 4 en 107 106$ 

480,000 1 1 Саре Elec Tramways а 999999599 „ "99 ^49 69 294 2} 2 soe ooo — * 
21, Seo, 014] Stock 4 Central London C 110 Hl di 810 2 June and December. | 1128 110 
£494, Stock 4 Do. 4% Preferred tock [D 006 668 OOF COO E Oe FEE Oe BOs * 108 105 108 8 14 1 eee ese ^ 

£494,998 Btock 4 Do. 8 Stock % „%%% „ „„ „„ „„ 112 115 118 8 7 10 +++ 116 118 

е MC + е ро, & 2 * n g^ E g^ 8 8 Б on - ө 

ез Cit о Birm eil Trams. 6 Cum. Pret... LI) à 15 8 m1 PTT "эө 

4,330,000 Stock З and воз London Near Gon, du EN 170 p^ 17 1 7 bruaryand August 77% | 763 
’ on way н 0 ugus 

4150, 00 Stock 5 XR ^ Per Ot POrDOMMLEMARURUS ОН). 133 180 133 815 2 10 — хе | E 

4200, 000 Stock r4 Do. (1 ) CTT Л Т Г ТТТ dd LI 132 123 182 8 16 9 ... 

£150,000 | Stock 5% Do, (CHO) scares eaaa 127 121 128 818 6 126 — 

£446,463 | Stock 4x Do. брег Cent. Perpetua! Debenture 118 115 118 8 710 Ma and November 1174 117 

£120,000 | Stock 32/10 | Colomto Elec, Trams & Ltg. 5% 1st Mt. Deb. (red) 103 101 103 417 5 — oe — 
60,000 10 5/0 | Dablin United W (1896) Ltd., Ordinary... 13 12 18 447 eve — — 
59,987 10 6/0 De : 4 t. Preferenoe...... өөөөөө. 6 15 16 815 0 - 154 — 

300,000 100 и Do. du Cent, Mort. Debs, (red.) . ++ 93 95 88 811 6 өө - — 
80,000 5 i Electric lat Traction of Australia 6% Cum. Pref. 4 3è 44 613 4 — - 

£75,000| Stock 55 Do. брег Cent. Debenture Stock (red.) ...... 10J 97 100 500 бөз M E 
18,000 10 0 | Great Northern and City Railwy Pref, Ord, (4%) .. 84 7 81 810 7 eee e — 
20,000 10 10% | ial Tramways Ordinary. . nnde 25 21 25 4 7 9 | March and September oe — 
10,000 10 6 t 6 per Oent. Preference.. (TETTEIT FFE Oe 999948 «0*9 183 134 18} 4 7 3) ГАЈ * coe oan 

У Btock 44 per Oant, Debenture - a 11\ K9 111 4 1 0 |JanuaryandJuly...| „в - 

5 2/6 | Isle of Thanet Elec. Trams and Light’ z 6% Pref... Pt 4 4 44 5 11 1 oes - — 

Ue F^ TE : 2 Do i 3 8 Stock. 95 к 95 443 P PER — ә 
0 Liverpoo er ну mary . see: [ 5 6 1'3 4 | February and Augus өө - 

10,000 10 15 Do. р рег Oent. Preference SOCOSS 100006 see OOO Fee 10 19 10$ 4 5 3 LI] Led d ose 

#125,000 | Stock 1 nir Debenture ...«.... Zd 29 99 101 319 8 | January and July .... s. : 
151,501 10 5/0 London United Trams 5% Cum. Pref, ........... 11 1! 1'3 448 nA 1 1% 1° 
80,999 10 4/2 Do. 11j 11 114 4 18 - — 

£655,841 | Stock 4% Do, 4% ‘Ist Mortgage Debenture Stock .. 108 108 106 814 1 vee 165 104 

£109,659 Stock t3 4 Do, Prov. Certs.. see нне 2 нане ELE 106 108 1 6 eee see v 

314,016 1 ө Metropolitan Electric Trams Deferred . ee - ! vee 1 9 
3:4,016 1 T Do, 57 Cumulative Preference ..... 1 - — 
$0,500,006 | $1,009 b Milwaukee Elec, RI.&Lt.Co.59530yrUn. Mrt. Вода. xd 117 110 115 4 611 ec - = 

450,000 100 Montreal Str’t R’lw’ySt’rl’gé z Mort. Debs. (1900) .. 106 104 106 414 3 os - — 

4140. 000 100 % Do. Sterling 447 Debentures (1033) 119 108 11) 422 m — — 
24,000 b 0 New General Traction Ordin 29999570909 9490098 co^ 3 2 8 6 13 4 ooo eee y 

‚000 ) 6/0 De брег Стд. Сорга ve Preference ..... 3} 24 8} 811 6 | Map «err roin — eco 

£181,800 100 596 Do. r Cent. Mort. Debs. (Reg.)... t6 91 96 64 3 - vee E A 

£150,000 | Stock 5% Perth (W. А. Elec. Trams, Ltd, 1st Mrt, Deb, S tx 106 180 105 417 1 - — te 
13,834 19 8/0 | Potteries Electric Traction Ordinary ——— 94 448 - E — 
30,000 19 5/0 Do,  6&perOent, Oumulative Preferenos ..... 11 10 11 41011 | February and Augus: — — 

4220, 000 Stock «x Do. I per Cent. Debentures Stook .......... 109 100 19 £41 ies 1078 — 
150,000 1 өө Bouth Lancas Electric Traction & Power Ord... 08 - iat - = 
51,182 1 x Do, 15 Preference (18/0 er ä къ — — April and October... — -— 
50,000 1 — Do. 6% Preference (fully paid) se. э oon ose Ji — = 
000,000 | Stock pea Do. 4x Debenture (bosk (903 paid) „ое. a Y) 23 January and — — 
£540,800 Btock 896 Waterloo and City Ordinary "T————— о. 97 91 97 8 1 0 | June and Decem zm ose 
ELECTRI; MANUFACTURING, &c. A 
ees : 6d. | Alliance verme an Co. 5% Оаа; РҮ. 0000000000052 с А 1 H А 1 6 18 4 e LL өг: 
L] eee Aron Electric Meter nary .. ГТ Fee 808 TTT] еге qc T 
125,000 1 Tid. Do. 6 ulative Preference .Õ....s.sss.s s.s.. i i March and September — { — 
100,000 6 4 British ted Wire Ordinary . =... 8 7 8 512 6 | July and February .. ; ax: 
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Тнк optical achievement of Messrs. Srepenropr and 
ZsicmMonpy, of which we give particulars on page 587, is one 
of considerable interest and pregnant importance. It has 
the effect of extending the range of microscopic vision into 
regions closely bordering upon molecular dimensions. A 
magnification of 50,000 diameters is a somewhat startling 
innovation, though the means by which it is brought about 
is simply an extension of well-known microscopic principles. 
What hitherto blocked the way was diffraction, which becomes 
‘very troublesome as the diameter of the particles to be observed 
decreases. Now,thetwo Jena physicists mentioned have over- 
come this difficulty by rigidly excluding the illuminating beam 
from the field of vision. Hence the numerous reflecting and 
refracting surfaces employed in its transmission are no longer 
able to disturb the pure diffraction cone by which an ultra- 
microscopic object makes its presence evident. Therefore 
something is seen in the microscope, provided the objects are 
not so closely crowded that their diffraction cones overlap. 
What is seen is, of course, only a diffraction disc, and not the 
real object. Bat the same may be said of the fixed stars as 
seen in a telescope. Diffraction is, indeed, a help to the eye, 
for. a geometrical point could not be perceived, however brilliant 
it might be. Given the size of the diffraction disc, it only 
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remains to impart to it the minimum brightness necessary for 
crossing the limit of sensitiveness of the human eye. This 
can be done by illuminating the object with sunlight or arc 
light. To the average human eye a candle ceases to be visible 
at a distance of about 6 miles. If the limit were 50 miles, or 
if we had an illuminant 100 times as strong as sunlight, we 
could “see the molecules with the new apparatus. But 
then we should probably only see them at the absolute zero 
of temperature, as their thermal vibrations would render them 
invisible ordinarily. The first molecular clusters seen by 
Messrs. бгкремторғ and Zsicmonvy consisted of gold embedded 
in glass, thus giving a large and very favourable difference of 
refractive index. It may be urged that this kind of work is 
like using a tide-gauge to find the whereabouts of a sunken 
wreck, а problem with which it. has, indeed, many analogies. 
But the vista opened into molecular physics and numberless 
other fields is distinctly fascinating ; the supreme achievement 
we have now to look forward to is the first photograph ” of 


an electron. 
Ed 


Mr. GoopzicH's defence of the combined electricity works 
and dust destructor is most able, but we fear that we cannot 
endorse his view that as a result of the correspondence to 
which he replies this week the general consensus of opinion 
is all in favour of the combination." In some cases in which | 
the circumstances were propitious, combined electricity works 
and dust destructors have worked well so far, but we unhesi- | 
tatingly repeat our opinion that under average conditions the 
two undertakings should be kept apart, and, in fact, as far apart 
as possible, both for engineering and administrative reasons. 
Small electricity works so circumstanced that the dust destruotor 
is able to supply a large proportion of the steam necessary, are 
in a more favourable position than others for a combination of 
the two undertakings; but, as the load grows and the steam 
supplied from the destructor becomes only a very small pro- 
portion of the total that is required, this small gain will be 
more than counterbalanced by other factors. | 


— — 


Мв. Farncowan's Paper on Methods of Supporting and 
Protecting Inside Conductors,” which was read before the 
Neweastle Local Section of the Institution of Electrical 
Engineers, and is published in abstract in another column 
of this issue, introduces an important point—viz., the : 
use of insulators for interior wiring. Where expenseis of 
great consideration, this is undoubtedly one of the best 


» 


584 


THE ELECTRICIAN, JANUARY 30, 1903. 


methods that can be adopted, especially in the case of house 
wiring in the ordinary dry situations. In this latter case, twin 
wire carried on porcelain buttons—a system used extensively on 
the Continent—may be as safe and efficient as the best wiring 
in casing or tabing. Notwithstanding the regulations made by 
the Phenix Fire Office, the closer the two conductors are 
placed together the more effective will be the protection 
afforded by the fuses ; and, moreover, a wiring system which is 
always in sight has much to recommend it. А further advan- 
tage is that the wires can be run straight through into the 
fittings without joints. When this system is adopted, the 
chief precaution to be observed is that the insulation between 
the wires is thin and of the best quality. Of course, these 
remarks must be taken to refer only to perfectly dry situations ; 
where dampness prevails wires should be completely encircled 
by a continuous and earthed metallic envelope. 


In the United States, in this country, and in France the 
Castner process for the manufacture of metallic sodium is 
worked, while in Germany the process used is patented in the 
names of RarHENAU and Surer. No very reliable statistics 
are available relating to the output of sodium by these four 
works; but it is known that practically the entire world's 
demand for this metal is Supplied by the electrolytic process, 
and that the production amounts to several hundred tons per 
annum. The sodium produced is used chiefly for manufac- 


turing the peroxide and the cyanide, and does not come into. 


commerce in the state of metal. The demand for sodium is, 
therefore, largely influenced by the activity of the gold-mining 
industry in South Africa, and during the past four years it 
has experienced considerable fluctuations. 


PRorzssog Le Вілмс and Herr Bnopx, in a recent article in 
the Zeitschrift für Elektrochemie, remark that, although 
CasrNER's patent for the production of sodium by the electro- 
lysis of fused sodium hydrate was taken out in 1890, and has 
been worked many years, neither the inventor nor those 
operating his process on an industrial scale, have clearly 
understood the changes taking place in the cell during the 
passage of the current. They summarise the conclusions 
derived from their own experiments as follows :— 

1. Molten sodium hydrate containing water shows two decomposition 
values—1:3 and 2:2 volts. When water is absent, the lower of these two 
values disappears. 

2. At the lower E.M.F. hydrogen and oxygen are separated, at the 
higher E. M. F. sodium and oxygen. The yield of oxygen is never quan- 
titative, but it increases with the current. The yield of hydrogen is 
quantitative under 2'2 volte, ro long ae no free sodium is separated at the 
cathode. When no water is present in the hydrate as an impurity, only 
sodium is obtained with an E.M.F. above 2'2 volts. This fact proves that 
pure molten sodium hydrate contains only the ions Na and OH, and that 
neither O nor H ions are present in the electrolyte. 

3. Molten caustic soda quickly arrives at a state of equilibrium aa regards 
moisture exchanges with the atmosphere, Normally, it contains a con- 
siderable amount of water ; if it contains no water it is strongly hygroscopic. 

4. Molten caustic soda containing free sodium as an impurity, yields 
hydrogen at the anode in addition to oxygen on electrolysis with high- 
current densities. This evolution of hydrogen can only result from the 
separation and discharge of OH ions. 

The investigation clears up many of the hitherto unexplained 
phenomena accompanying the industrial operation of the 
Oastner process, and the authors give reasons for the belief 


that, were absolutely pure hydrate used in the manufacture, 
much higher efficiencies could be obtained. 


As regards the production of potassium by electrolysis 
of the fused hydrate, the same investigators assert that both 
inventors have wronglyjassumed the conditions exactly similar 
to those obtaining in the case of the sodium salt. Potassium 
at high temperatures is far more eager than sodium to 
enter into chemical combinations with oxygen. Following 
the rules laid down in the Castner, and Rathenau and Suter 
patents, the authors were unable to obtain the slightest sepa- 
ration of metallic potassium at the cathode, and only when 
oxidation was guarded against by using a layer of petroleum 
over the fused mase, could globules of metallic potassium be 
obtained. The Castner patent for sodium production has only 
one year to run in this and other countries, and therefore it is 
unlikely that any attempt will be made to upset it. But it 
would appear that, if Messrs. Le Branc and Вкорк'з conclu- 
sions are correct, the claim as regards the decomposition of 
potassium hydrate is evidently open to attack, in both the 
Castner and the Rathenau and Suter patents. Were the 
financial interests at stake greater, it is probable that we 
should have an interesting patent case as sequel to the Le 
Blanc and Brode investigations. 


From Sir Joun Wore Barry's speech at the meeting of the 
Eastern Telegraph Company on Wednesday, it will have been 
seen that, although as compared with the corresponding half- 
yearly periods of the previous two years there has been a 
decrease in the company's revenue coupled with an increase 
in expenditure, the results have, with these two exceptions, 
been the best the company has had since its formation. Тһе 
South African war naturally implied a period of exceptional 
activity for the cable companies, and comparisons made with 
the years before the war broke out will show that there is a 
largely increased volume of traffic. This will doubtless con- 
tinue to grow with the gradual commereial development of 
South Africa which is now assured. Sir Jon Могғе BAnRT's. 
emphatic statement that the directors believe the true interests 
of the stockholders to be identical with the interests of the 
State and the telegraphing public, is evidently a direct answer 
to the recent attacks upon the company. That these attacks, 
like the majority of those directed against any public service, 
are usually made by people ignorant of the facts of the case, 
is exemplified by the attempt made by The Times and Daily: 
Mail to saddle the Eastern Telegraph Company with the respon- 
sibility for delay on the South African land lines which are the 
property of the Colonial Governments. Fair oriticism should’ 
not be discouraged ; it should indeed be welcomed as а means. 
of keeping public servants—whether Government departments 
or private enterprise“ up to the mark." No possible advan- 
tage however can be gained by indiscriminate manufacture 
of imaginary grievances backed up by mis-statements which 
have subsequently to be withdrawn. When, as in this case, 
damaging statements are made in leading articles pub- 
lished by the two daily newspapers most influential in their 
respective spheres, the company which was maligned would 
almost be justified in taking severer measures for their 
correction. 
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Opening of the Barnstaple Electricity Works. — These 
works, which are the property of the Barnstaple Corporation, 
were opened yesterday. 

Engineering Standards Committee.—The Electrical Plant 
Committee of the Engineering Standards Committee have 
nominated three sub-committees on ‘‘ Dynamos, Generators 
and Transformers; Cables and Conduits” and Telegraphs 
and Telephones.” The chairmen of theee sub-committees are 
respectively ‘Col. Crompton, Mr. R. Kaye Gray and Mr. J. 

vey. 

Technical Education in America.—The trustees of Union 
College, Schenectady, N.Y., says Electricity of New York, 
have received and accepted an offer from the General Electric 
Co. of America to equip the electrical laboratory free of charge 
and provide annually a sum sufficient to cover the salaries of 
the teaching staff. Mr. C. P. Steinmetz has been appointed 
professor of electrical engineering. 


` Royal Society.— Among the Papers down for reading yester- 
day were the following :—(1) ‘‘The Relation between Solar 
Prominences and Terrestrial Magnetism,” by Sir Norman 
5 F. R. S., and Dr. W. J. S. Lockyer; (2) The 
Bending of Electric Waves round a Conducting zObstacle,"' 
by Н. M. Macdonald, F. R..; (8) “ Оп Skew Refraction 
through a Lens, and on the Hollow Pencil given by an 
Annulus of a very Obliquely-placed Lens,’’ by Prof. J. D. 
Everett, F. R. S. ` 
Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus ..................... June 21, 1 v — 
Dominica—Martinique ..........-. May 9, 1902 
St. ка ique 1 безе» — 9, pe . — 
Guade oupe—Mar tinique РОЗІ 9 te — 
Puerto Plata—Martinique ......... July 10,1902 . — 
Anjer — Kaliands ................—-. . Aug. 2,1902 .. — 
Guantanamo Mole St. Nicholas... Aug. 5,1909 . — 
—Pinbeiros Aug. 15, 1908 — 
Bt. Lucia St. Vincent Sept. 19, 1902 — 
Reissi-Isea (Yemen)—Camaran Oct. 1902 — 
is—Teneriffe ..................... Nov. 3, 1902 — 
Falmouth— Bilbao . Dec. 18, 1903 — 
Aab Masso wan Dec. 30, 1903 .. Jan. 22, 1903 
Сар St. Jaoques— Haiphong ...... Jan. 5, 1905 ... — 
Bissao—Bolamo ..................... Jan. 17, 1905 .. Jan. 26, 1903 
Tenedos—Dardsnelles ............ Jan. 21, 1905 ... Jan. 27, 1903 
Sitoebondo—Bandjermasin .. ... Jan. 26, 1905  ... — 
Marseilles— Barcelona  ............ Jan. 28, 1905 . — 


Wireless Telegraphy to America.—The following expla- 
nation by the Marconi Wireless Telegraph Co., was published 
in Saturday's Times: 

Certain statements having appeared in the Press with reference to the 
message which his Majesty King Edward sent in reply to the message sent 
by President Roosevelt on January 19th by the Marconi Wireless Telegraph 
system, the company requests us to state that they were asked by the 
Central Telegrapt. Office, St. Martin's-le-Grand, if they could accept his 
Majesty's message for transmission by their wireless system to the United 
States. At the time this inquiry was received the telegraph office at 
Mullion, Cornwall, to which all messages intended for the company’s long 
distance station have to be sent, was closed for the night. А reply was 
therefore sent. to the Central Telegraph Office that the; company; owing to 
the absence of facilities in connection with the lines controlled by the Post 
Office, were unable to send the telegram by their system, and suggesting 
that it should be sent by cable. 


A Reuter telegram from Rome states that the Italian 
Cabinet on Tuesday adopted a bill for the construction of a 
wireless telegraph station for the transmission of messages 
between Italy and South America. 


Personal.—Mr. A. Bromley Holmes has resigned the position 
of chief electrical engineer to the Liverpool Corporation in 
consequence of ill-health. At a meeting of the Electric 
Lighting Committee on Friday last, it was recommended that 
Mr. Holmes be retained as consulting engineer to the Corpora- 
tion at a salary of £1,000 per annum from March 31st, and the 
appointment of Mr. A. Olough, the present deputy electrical 
engineer, to be Mr. Holmes’s successor at a salary of £800 was 
confirmed. It may be mentioned that during the past year 
the output of the Liverpool electric supply department has 
exceeded 28,000,000 units, and the works costs, including 
management, &c., have been reduced to 0:94. per unit. After 
payment of all charges and interest and sinking fund there 
remains a net surplus of over £83,000. Mr. Holmes has been 
at Liverpool since 1888, when the old company commenced 


j and three such units have been ordered for the present. 


operations, and passed into the service of the Corporation in 
1896, when the company’s undertaking was absorbed. During 
1896 the full output was 14 million units, as against- 
28,000,000 units during the past year mentioned above. 


The Institution of Junior Engineers.—A large number of. 
the members of this Institution paid a visit on January 17th 
to the new electricity works of the Metropolitan Borough of 
Shoreditch, Whiston-street. They were shown round by the 
chief electrical engineer (Mr. C. Newton Russell) and members 
of his staff. Following so close upon Mr. Rounthwaite’s 
Paper on Marine Boilers, read before this Institution on 
January 2nd, particular attention was directed to the boiler- 
house plant, in which are installed four water-tube Babcock- 
Wilcox marineboilers. A detailed description of the new Shore- 
ditch works appeared in The Electrician, Vol. XLIX., p. 388. At 
the next meeting, on February 5th, a Paper on Colorimetry ” 
is to be read by Mr. W. Garnet Wernham; on February 14th 
the eighteenth anniversary dinner takes place at the Hotel 
Cecil, the president, Col. Edward Raban, C.B., in the chair; 
and on February 21st a visit is to be paid to the East Green- 
wich works of the South Metropolitan Gas Co., through 
facilities kindly acoorded by Sir George Livesey. 


Large Turbines.—The Engineering News of New York states 
that the largest turbines in the world have been ordered by 
the Canadian Niagara Power Co. from Escher, Wyss & Co. of 
Ziirich, Switzerland. Each will havea capacity of 10,000 155 

E 
turbines in the two existing Niagara (upper) power stations 
on the American side, 10 of 5,000 н.р. each in the old station, 
and 10 of 5,500 н.р. each in the new station were designed by 
tbe same firm, and built almost entirely in America, to com- 
plete working drawings furnished by Escher, Wyss & Co. ; 
only the vane wheels themselves and some of the turbine 
governors were built in Switzerland. This arrangement was- 
adopted in order to evade the conditions governing import 
duty, but these, however, do not affect the present case, and 
the entire construction work will be done in Zürich. These- 
new Canadian turbines will work under practically the same. 
conditions as those om tbe American side, and their con- 
struction, apart from the difference in size, will be similar to 
that of the others. 


The 8t. Louis Exhibition.—The general arrangements for 
the judging of the exhibits at the St. Louis Universal Exhi-. 
bition in 1904 have now been settled. Two per cent. of the 
exhibitors will be elected as jurymen, each nation with 50 or 
more exhibitors being entitled to reprcsentation. Three sets 
of juries will be appointed, the second of which will report 
upon the proposals of the first and harmonise differences," 
and the third, termed the superior jury, will give a final 
adjudication. One female juror and an “ understudy ” will 
be appointed to any jury dealing with exhibits produced either 
wholly or in part by women. The constitution of the supe- 
rior jury will be as follows :—President, the president of the 
éxhibition; four vice- presidents and the conimissioners-general 
of the two foreign countries having the largest number of 
exhibitors. Other members will be the presidents and vice- 
presidents of the firet two juries, and a person appointed by 
the board of lady managers. The awards are four in number 
—viz.,a grand prize, gold medal, silver medal and bronze 
medal. 


“Science Abstracts. — We have been requested to call our 
readers’ attention to the change which is being made this 
ear in the publication of Science Abstracts. It will in future 
be published in two sections. Section A deals with physics, 
embracing light, photography, heat, sound, electricity and 
magnetism, chemical physics and electrochemistry, general 
physics, meteorology, terrestrial physics and physical astro- 
nomy. Section B embraces steam plant, gas and oil engines, 
automobiles, oil engine-driven ships and launches, balloons, 
airships, general electrical engineering, industrial electro- 
chemistry, electric generators, motors and transformers, eleo- 
trical distribution, traction and lighting, telegraphy and tele- 
phony. Тһе subscription prices will be 188. or $44 for each 
section separately, including index; for the two sections, 80s. 
or $74. Attention is also drawn to the fact that the American 
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Physical Society is now joined with the Institution of Elec- 
trical Engineers and the Physical Society of London in the 
direction of the publication and Prof. E. H. Hall of Harvard 
University has been appointed on the publishing committee. 
In eonsequence of this arrangement, Section À will in future 
be received by all members of the American Physical Society. 
The American Institute of Electrical Engineers is also 
co-operating with the committee and taking special means to 
bring the publication to the notice of all their members, who 
will in future be able to obtain it at a reduced subscription rate. 


Electro-Galvanising.—Herr Carl Richter, in the issues of the 
Elektrochemische Zeitschrift for November and December, 1902, 
and January, 1908, discusses at considerable length the tests 
that ought to be imposed upon articles of iron provided with 
а coating of zinc, and known under the trade name of gal- 
vanised" iron. He ascribes the slow development of the 
electro-galvanising industry chiefly to the lack of scientific 
methods in testing the coating of zino for its physical and 
chemical properties, and he believes that were accurate 
methods of testing introduced апа génerally employed in the 
industry, the advantages offered by the electrolytic method 
would be brought to light, and that it would gradually sup- 
plant the older fire or dipping method which is still gene- 
rally employed in the galvanising industry. The methods of 
laboratory examination for obtaining comparative results in 
relation to the physical and chemical properties are fully dis- 
cussed, and the author suggests, in closing his lengthy article, 
that the next step is the application of these methods to the 
practical requirements of the galvanising industry. 

Proposed Soclety of Electrochemists and Metallurgists.— 
At а meeting of the provisional committee of the proposed 

Society of El:ctrochemists held on January 6th, at 82, 
"Vietoria-street, London, S.W., Mr. James Swinburne in ће 
chair, it was resolved, in consideration of the support and 
encouragement received in response to the circulars recently 
issued, to hold a general meeting of the supporters of the 
movement in order to inaugurate formally the work of the 
society, and to elect a president and council. The meeting will 
be held in the rooms of the Faraday Club, St. Ermin's Hotel, 
Westminster, on Wednesday, February 4th, at 6 p.m. It has 
been suggested that there should be two classes of members— 
members and associated members—the subscription fees being 
two guineas and опе guinea respectively. The following 
gentlemen have consented to be; nominated as members of 
council of the proposed society :—President: J. W. Swan, 
F.R.8. Vice-Presidents : Prof. A. Crum-Brown, F.R.S., Sir 
Oliver T. Lodge, F.R.S., Mr. Ludwig Mond, F.R.8., Lord 
Rayleigh, F.R.S., Mr. Alexender Siemens and Mr. J. Swinburne. 
Council: Messrs. George Beilby, Bertram Blount, W. В, 
‘Cooper, Sherard Cowper-Coles, A. G. Charlton, F. G. Donnan, 
F. Mollwo Perkin, W. S. Squire, О. J. Steinhart and Prof. 
H. K. Huntington. j 


The Electrical Features of the Aurora, Elgin and Chicago 
Railway.—Mr. Howard Brooks read an interesting Paper 
on this railway before а recent meeting of the Chicago 
Electrical Association. The rolling stock, as described 
by Mr. Brooks, consists of motor cars equipped with four 
125 н р. motors, geared for a maximum speed on a level of 
65 miles per hour. Current is conducted to the cars by a 
100lb. third rail. The track rails are 80lb., and the track 
construction throughout is equal to that of the best steam 
roads, and is suited for the highest known speeds. The power is 
supplied from one generating station at Batavia, from which 
it is transmitted to sub-stations at 26,000 volts, three-phase. 
Each sub-station has step-down transformers and two 500kw. 
rotary converters. Nearly all the switch-gear is arranged 
on the 26,000-volt lines, and consists of machine-operated 
oil switches. The only switches in the main low-tension 
circuits are the starting switches of the rotary con- 
verters. Each generator is connected directly to its bank 
of transformers, and the switches governing the unit 
are on the high-tension side. There are three 1,500kw. 
units in the power station. The transmission lines are of 
aluminium mounted on glass insulators, but these insulators 
Are being replaced by porcelain as rapidly as possible, as the 
-glass insulators used seem to have been remarkably defective, 


‘and much trouble has been experienced from burning off of 


pins and pole tops. It appeared from the discussion after the 
Paper that the current necessary to maintain the cars at 
maximum speed with 600 volts at the sub-stations is 400 
amperes. Mr. Gonzenbach, electrical engineer to the com- 
pany, stated in the discussion that, while no elaborate tests 
on the performance of the cars had been made as yet, some 
rough tests demonstrated that the standard car of the road . 
could be brought up to a speed of 60 miles per hour in 35 
seconds with a maximum current of about 1,200 amperes. 
The integrating wattmeter readinge at the sub-stations show 
а consumption of 128kw. hours per car-hour. As the cars 
make about 28 miles per hour this would equal 4:89kw. hours 
per car-mile. 


Electrolytic Treatment of Sewage.—In a Paper on Some 
Sewage Purification Experiments,” read by Mr. J. Corbett, 
borough engineer of Salford, before the Sanitary Institute 
Congress at Manchester, the author described the Webster 
electrolytic process, which was said to have proved very 
successful during the trials. No preeipitants were used, but 
the sewage was passed between caat-iron plates, between which 
current was passed. The direction of the current was reversed 
from time to time, and eventually the sewage was separated 


into clear liquid and flocculent particles, which subsided into 


sewage sludge in ordinary precipitation tanks, Sesquioxide of 
iron was discovered in fine particles in the tank effluent, which 
gavé it a rust tint, but otherwise it was clear and non- 
putrescible. A perfectly clear and bright filtrate was obtained 
when the sesquioxide was removed by filtration through fine 
sand and gravel. It was stated that about half the cost of 
working was for power, and the company’s offer was to treat the 
Salford sewage for 20 years at £3. Os. 8d. per 1,000,000 gallons 
and supply all the plant, which was to be transferred at а valua- 
tion at the end of the term. The following details were given 
in an appendix :— | 
i is requirements per million gallons of sewage treated per day were as 
OLLOWB :— 
Steam engine, or other power, of 41°76 1.H.P. 
Electric horse-power therefrom, 
Average voltage employed, 41:02. 
Iron used from the electrodes, 4281b. 
iron per gallon.) 
Average of analyses of filtrates from this process : — 


(This equals about 3'2 grains of 


Per 100,000. 

Suspended mineral matter ........................... 0:30 
Do. organic doo. . 0:20 
Mineral mat ter in solution .. 97:00 
Organic do. I 8 25:00 
Chlorine еа ⁵³ ⁵ атон аан ожа нне УУ КЕЗУ 40:20 
Oxygen required in 15 minutes ..................... 1:16 
Do. o. Soor... pe rns 1:75 
Free ammonl&.. ааьан . 1:20 
Albuminoid ammonia  ............ eene 0'17 


The Electric Lighting of Merchant Vessels.—Mr. С. W 
Barnes recently read a Paper on the above subject before 
the Institute of Marine Engineers, in the course of which 
he said that the generating machinery should be placed 
as far as possible from the rest of the auxiliaries, well 
above the bilge, where it can be well lighted by portholes 
through the ship's side; on the engine room platform, 
within the region of good light and observation; or in а 
separate compartment. The plánt should be distributed 
in large installations, one set being on the main deck 
while the other may be on the lowest platform. The ss. 
'* Majestic '' (White Star Line) had two dynamo rooms, which 
occupied the third platform from the bottom. The dynamo 
should, he continued, always be placed fore and aft to 
lessen the effect of the rolling of the ship. This was of 
especial importance in the case where the engine had a heavy 
flywheel, owing to the weight of the shaft, and flywheel first 
being thrown against one side of the bearing and then on the 
other side when the plant was placed at right angles to the 
main engines. There were three types of generating plant in 
general use: (1) Engine and dynamo, coupled direct on same 
bedplate —(a) compound, (^) double cylinder, (c) single cylinder 
—open and closed types—(d) tandem compound, single-crank, 
high-speed enclosed pattern, in which the crank splashes into 
an oil bath, from which a force pamp working from an eccen- 
tric feeds oil on to the baarings. (2) Engine and dynamo on 


ТНЕ ELECTRICIAN. JANUARY 30, 1903. 


587 


Separate bedplates, belt-driven. (8) Turbine engine coupled 
to dynamo. The first was the favourite type of engine, 
especially in large installations, and was made both open and 
closed. The second type was mainly used in small installa- 

tions, and had the defect that, as the ship rolled, the belt or 
rope would slip, and cause the lamps to flicker. The third 
type was worked with high-pressure steam at a high speed, 
it was compact, silent, and needed little attention. Wiring, he 
said, was a most important part of the subject. The land 
electrician, unless he had seen them, could kncw nothing of 
the evil effects of salt water. Rust was formed at exposed 
connections, and after even a short time the best of insulation 
was attacked. The rolling of the ship also tended to strain 
screw threads and loosen nuts. Chandeliers should not be 
rigidly fixed to a saloon ceiling ; the threads were usually very 
short and of a fine pitch. Therefore, to counteract the great 
strain, they should be well stayed. Screw socket lamps were 
liable to loosen with vibration and drop out of the holder. 
With regard to the lamps themselves, it was best to use lamps 
in which the filament was anchored to the bulb. In aluminium 
lamp brackets on the ship retura system, where the current 
passed through the bracket to the ship, а serious corrosion 
took place where the curved portion of the fitting screwed into 


the back plate. Cabin brackets should have well glasses and . 


straps, in order that the glass might not drop out of its 


holder by vibration. Lamp switches should have china covers, - 


as metal covers rusted after a short time. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, January 30th. 
INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. 
8 p.m. Meeting at 25, Great George-street, Westminster. Paper to 
be read: “The Design of the Electrical Equipment of a Light 
Railway,” by J. R. McIntosh. 


ELBOTBO-HARMONIC SOCIETY. 
8 p.m. Smoking Concert at the Holborn Restaurant (Crown Room). 
Roya INSTITUTION. 

9 p.m. Evening Discourse. “ Vibration Problems in Engineering 

Science," by Prof. W. E. Dalby. i 
SATURDAY, January 31st. 
INSTITUTION OF ELEOTRICAL ENGINEERS : STUDENTS’ SECTION. 

2:45 p.m. Visit to the joint works of the Notting Hill and Kensington 
Companiee, Wood-lane, Shepherds Bush. 

MONDAY, February 2nd. 
SOCIETY oF ENGINEERS. ‚ 

7:30 p.m. Meeting at the Royal United Service Institution, White- 
hall, when Mr. J. Patten Barber will deliver his Inaugural Address. 

INSTITUTION OF ELECTRICAL ENGINEERS : NEWCASTLE LOCAL SECTION. 

8 p.m. Meeting at Durham College of Science. The discussion on 
Mr. Falconar's Paper on “ Methods of Supporting and Protecting 
Inside Conductors " will be resumed. | 

TUESDAY, February 3га. 
LONDON ELECTRIOAL CONTRACTORS’ ASSOCIATION. 

$ p.m. Meeting at Frascati’s Restaurant, Oxford-street. 
Marryat will open a discussion on “ Trade Competition.” 

WEDNESDAY, February 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:30 p.m. Meeting at Owens College. Paper to be read: “The Poe- 
sible Developments of Electrical Driving in Factories due to the 
Supply of Electricity at Cheap Rates by Large Power Companies.” 
By J. S. Highfield. 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street, S. W. Paper to be read: 
“The Photometry of the Direct Current Arc." By T. Н. Vigor. 
InsTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. 

Visit to the Electrical Standards Laboratory of the Board of Trade, at 
8, Richmond-terrace, S.W. 

THURSDAY, February 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting, when the adjourned discussion on 
the Metric System will take place. 

RÖNTGEN SociETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square. Mr. J. 
Gardiner will open a discussion upon Some Points Suggested by 
the Presideatial Address of 1902.” 

FRIDAY, February 6th. 
INSTITUTION OF JUNIOR ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. 

| “ Calorimetry,” by W. G. Wernham. 

SATURDAY, February 7th. 
GLaAscow TECHNICAL COLLEGE SorentiFic SOCIETY. . 

7:80 p.m. Meting at 38, Bath-street. Paper to be ead: The. 
Science of Steam Generation," by F. J. Rowan, 


Mr. H. 


Paper to be read : 


CONTEM@PRARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'Arzz.] 


Dark Cathode Space.—H. Ebert and P. Ewers have made a. 
series of careful measurements of the thickness of the dark 
cathode space, and have rigidly proved the law which 
expresses that thickness d as a function of the pressure p. 
The law has the form dx pm = di - constant, where m is a 
constant depending upon the nature of the gas. The elec- 
trodes employed included aluminium plates of radii lom., 
1:4em. and 0-7om,, and a sphere 0-5om. in radius. In oxygen, 
m has the value 0:885, and d, the value 1 566. In nitrogen, 
the corresponding values are 0°796 апа 2:11. In hydrogen, 
they are much higher, being 0:941 and 6:87 respectively. In. 
carbonic oxide they are lower, being 0:686 and 251. The 
authors distinguish two groups of gases. One of them com- 
prises hydrogen, carbonic acid and nitrogen, whilo the other 
includes carbonic oxide and oxygen, hydrogen possessing the: 
greatest and oxygen the smallest dark spaces at the same 
pressure. An interesting conclusion arrived at is that the 
size of the dark space is in direct proportion to the energy 
consumed by the tube. It appears, therefore, that a good 
deal of the energy supplied is used up in forming the dark 
space. | 
ЕЁ [EBERT апа Ewers, Ann. der Physik, No. 1, 1903.] 


Visible Molecules. —À Paper which is bound not only to. 
create a sensation, but to profoundly influence molecular 
physics is that by Н. Siedentopf and R. Zsigmondy on The 
Visibility of Ultra-microscopic Particles.” It describes a 
method of making small particles visible which considerably 
extends the range of microscopic visiou, and brings us within 
a short distance of molecular dimensions. The method is a. 
form of “dark field illumination" with sunlight filtered: 
through a narrow slit. The particles specially examined are- 
gold particles in ruby glass. These particles are exceedingly 
small, and although they cannot be seen as they actually are, 
they appear as diffraction discs about 1mm. in apparent 
diameter. Since their real size is 20% on the average, this 
means an enlargement of 50,000 diameters. The objection 
that the disc does not show the real object also applies to the 
fixed stars, which appear in the most powerful telescope only 
as diffraction discs. The limit of the method is at about bj, 
or about 10 times the diameter of a molecule, and the authors 
prove that some of the gold particles are smaller than that 
limit. By counting the number of particles in a certain 
volume and estimating the total amount of gold present, they 
arrive at the size and weight of the particles. Moleculea 
themselves could only be seen if they could be made intensely 
self-luminous, or if the eye could be made much more sensitive.. 

(SIEDENTOPF and ZSIGMONDY, Ann. der Physik, No. 1, 1903.]. 


Magnetic Effect of Electric Convection.—V, Crémieu writes: 
on the present state of the question of electric convection,” 
and does his best to defend himself against the positive results 
obtained by Pender, The experimental problem, he says, 
which was already surrounded by numberless difficulties, ig 
further complicated by a new disturbing cause which he has 
unearthed. He has found that, besides the theoretical effect of 
the convection of charges, an astatic magnetic system con- 
tained in a closed electric screen may, under certain conditions, | 
be subject to a magnetic action which strongly deflects the 
needle, and can even demagnetise it. This action may be 
produced by placing the astatic system in its screen above a 
horizontal metallic plate attached to a conductor of feeble 
resistance and no inductance, whose other terminal is put to 
earth. If, now, a condenser is discharged anywhere along the 
conductor, the needle receives a violent shock which displaces 
its zero. This effect can be stopped by introducing a high 
liquid resistance or a larger metallic screen. · The author points 
out that a disturbing magnetio effect may be produced by a 
loss of charge of the body.conveying the electricity. He thinks 
that the final decision of the question will involve much time 
and trouble yet. 

IV. Cakumv, Journ. de Phys., December}, 1902:) 
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‘Capillary Electrometer.—'The electrometer in which only a 
drop of mercury is used (see The Electrician, Vol. XLIX., 
p. 418) is very advantageous for null methods, but maxima 
cannot be observed by its means, and the drop is liable to 
Blip out of the tube. Р. Boley describes two new types which 
lend themselves to all kind of measurements. Since the 
Benritiveness depends upon the mobility of the meniscus and 
the power of the microscope, each of these two factors should 
be made а maximum. The mobility of the meniscus would 
be infinitely great for a form of the electrometer in which the 
mercury would be in a state of indifferent equilibrium. Such 
a state could be realised by putting the capillary tube into the 
shape of a hyperboloid of revolution. But most capillary tubes 
approximate to this shape more or less, and have a region of 
indifferent equilibrium slightly below their thinnest bore. Ву 

choosing a tube of nearly byperboloidal shape, the author is 
enabled to measure an E.M.F. of 10-5 volts with an enlarge- 
ment of 840 and a water manometer. The bore is 0:250. 
апда the mercury thread is only 2:75cm. long. Another form 
of tube resembles Lippmann’s reversed’pattern, and has a bore 
ав large ав lmm. It measures 10— volts. 
[P. Borzr, Journ. de Phys., December, 1902.] 


Radium  Rays.—E. Rutherford brings some interesting 
information concerning the three classes of rays obtainable 
from radium, which element certainly deserves it name. There 


are the a-rays, consisting of heavy positively-charged par- 


ticles; the b-rays, identical with cathode rays and negative 
electrons; and the c-rays, which are not deflected by a 
magnet, and can penetrate Воюш. of aluminium as against the 
0-Обош. of the b-rays and 0:0005cm. of the a-rays. The 
author proves that a-rays are also deflected by a magnet of 
sufficient strength, although the radiue of curvature of their 
path is 39cm. in a field in which cathode rays would show a 
‘radius of curvature of only 0:Olcm. radius. The author proves 
the magnetic deflection by passing the rays thrangh a number, 
of parallel plates with narrow interspaces, in which the least 
-deflection will lead to absorption. He finds that the velocity 
of projection of the a rays is about one-tenth of the velocity of 
light, and their ratio e/m roughly 6,000. He supposes that 
the particles projected are intermediate between atoms and 
electrons. These a-rays are identical with polonium rays, but 
-much faster than canal rays. They are the chief agents in 
the dissipation of matter and energy from radio-active bodies. 
IE. RUTHERFORD, Physikal, Zeitschr., January 15, 1903.) 


Polonium. — Mme. Curie, the discoverer of polonium, 
maintains that it is not yet decided whether polonium is an 
element or not. The supposition that any radio-active sub- 
stance which bas different properties from other radio-active 
substance; is a separate element was verified in the case of 
radium, but is rendered uncertain by the phenomena of 
induced radio-activity. The case of polonium is rendered 
-doubtful by the fact that the spectrum only- shows the rays of 
bismuth. On the other hand, it is possible to concentrate 
the radio-active substance contained in radio- active bis- 
muth, and this would not be possible if bismuth alone were 
present. Also, on sublimating bismuth sulphide, the sub- 
limated portion is the more radio-active. It is possible that 
„polonium does not possess any sensitive spectroscopic reaction. 
A serious point is the gradual loss of activity, which in one 
case amounted to 50 per cent. in 11 months, But Marck- 
-wald has succeeded in obtaining a polonium preparation 
which does not show any sensible loss. It would be inte- 
‘resting to determine the atomic weight of the element, and 
this the authoress.is working at whenever she has a sufficient 
-quantity of radio-active bismuth available. 

(Mme. Conn, Phystkal. Zeitschr., January 15, 1905.) 3 


Velocity of Róntgen Rays.—The prevailing theory that X- 
-rays are but an irregular series of single wave impulses, 
making up what might be called an optical “ noise,” has 
received another confirmation at the hands of R. Blondlot. 
He tested whether the different varieties of X-rays, which we 
-know to have very different powers of penetration, differed in 
their velocities of propagation, as do the rays given out by the 
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different radio-active bodies. He found that whatever the 
kind of vacuum tube from which X-rays might be obtained, 
their velocities were always equal t» the velocity of light in 
air. The experiments were made by the method already 
described (see The Electrician of November 21st, p. 189). Indeed, 
the previous experiments made it probable that the rays had 
a fixed velocity, as otherwise the maximum could not well 
have been a decided one, however the tube might be working. 
The author also found the natural conoclusioa verified that the 
velocity is independent of the medium through which the rays 
are propagated, since there is no refraction. He verified this 
for wood, paraffin, vaseline oil and essence of terebenthine. 
IR. BroNpror, Oomptes Rendus, December 29, 1902.) 


A New Accumulator.—D. Tommasi has invented a new 
accumulator, which appears designed for light weight. The 
plate is made up of a frame of lead containing 81 cases of lead 
plates. Esch case has an area of 15 sq. mm., and contains 
seven lead plates. In one case the plates are laid horizontally 
and in the adjacent ones vertically, and so on alternately. The 
plates are separated by narrow intervals, which are filled with 
the active matter. Perfect diffusion of the liquid is thus 
secured, and there are no concentration curreats. The author 
gives some figures concerning the accumulator as actually 
made: Number of plates 5, being 140mm. square and 8mm. 
thick ; total weight, 2kg. ; time of discharge, 5 hours ; E.M.F., 
1:9 volts; current, 6 amperes; capacity, 2 8 ampere-hours ; 
power, 11:4 watts; energy, 54:15 watt-hours, or 88 7 per kilo- 
gramme of plates. Fora yield of 1 ampere per kilogramme 
of plates we, therefore, have a capacity of 34 to 88 ampere- 
hours, or a useful capacity of 22 to 24 ampere hours per 
kilogramme of plates. 

[D. Tommasi; Comptes Rendus, December 29, 1902.) 


Phosphorus Emanation.—Air becomes conducting when 
placed in the neighbourhood of a stick of phosphorus. Barus 
has shown that-it also acquires the power of condensing wate 
vapour, even though it be not saturated. Whether we have 
here a phenomenon of true ionisation has baen answered in 
the negative by Schmidt, and in the affirmative by Harms 
E. Bloch has, therefore, studied the effect under improved 
conditions. He passed a current of perfectly dry air over the 
phosphorus, and found that it showed no fumes. It had an 
electric conductivity which reached a saturation value at a 
certain point. Since at the same time no current is produced 
on enclosing two electrodes into a charged cylinder containing 
the emanation and putting one electrode to earth, we bave 
evidence of a true ionisation. The mobility of the ions is 
extremely feeble, being of the order of 3 30mm. per second with 
a field of 1 volt per centimetre. This wobility is very much 
less than that of ordinary gaseous ions, but is the same as thst 
found by Townsend in gases newly produced by electrolysis. 
These also agree with phosphorus emanation in their con- 
densing power. 

IE. BLocH, Comptes Rendus, December 29, 1902.) 


Hall Effect in Flames.—In a recent communication. (86e 
The Electrician of December 19, 1902, p. 841) G. Moreau 
studied the mechanism of conduction in a flame charged with 
an alkaline salt vapour, and came to the conclusion that s 
flame contained no free ions, and that metallic electrodes 
were essential to its ionisation. The mobility of the negative 
ions varies from 660om. per second in а cool flame to 1,320 
in а hot Bansen flame. The mobility of the positive ions 19 
80cm. per second in the standard field, whatever may be the 
temperature. These mobilities may be utilised for calculating 
the Hall effect in flames. The author makes a few such 
calculations for various KCl and NaCl flames, and gets values 
fairly agreeing with experiment, but occasionally somewhat 
too high. The negative ion seems only to depend upon the 
nature of the metal and the concentration of the metall'e 
matter. It appears to consist of a negative electron carryinz 
with it some neutral molecules. The positive ion consists of 
the atom with an accretion of neutral molecules. The pre- 
ponderating influence observed by Arrhenius in the conduc- 
tivity of saline vapours is thus accounted for. 

Id. MonEAv, Comptes Rendus, December 29, 1902] 
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THE DESIGN OF LARGE DYNAMOS. 


At the meeting on January 8th of the Institution of 
‘Electrical Engineers, two Papers were read dealing with 
dynamo and alternator design—one by Mr. W. B. Esson, 
and the other by Mr. E. К. Scott. Тһе former entitled his 
Paper Notes on Recent Electrical Design, and the latter 
** Notes on the Manufacture of Large Dynamos and Alter- 
nators." Neither author claimed to set forth any very new 
or original ideas on these subjects, but rather to summarise 
the present tendencies of designers, chiefly with reference to 
large machines. | | 

Mr. Esson traced the history of alternator design leading 
to the present predominant type. 

The alternators on the Continent and in England were in 1891 on their 
probation, so to speak, and 10 years have done much towards reducing the 
mumber of types. The copper tape armature is no more—that is, iu the 
manufacturing sense. Probably а few such machines are made for the 
sake of uniformity in the extensions to existing stations, but no enginser 
would think of introducing for new works machines of the coreless 
type. The drift of practice has been towards making the alternator 
in all respects satisfactory from an engineering point of view. It 
must be, first and foremost, a machine, and a mashine that will run 
continuously without giving trouble. There is no doubt that iron- 
cored alternators can be constructed more in accordance with the prin- 
ciples of sound engineering than can those having armatures without 
iron, in which the coils, long and thin, are supported in a not very 
mechanical manner at опе end only. . . In up-to-date alternators 
there is no force transmitted through the armature conductors, nor is 
tbere any any physical stress to speak of on the insulating materials. 

It used to be thought that coreless armatures had no self-induction, 
while cored armatures possessed this particular characteristic in a great 
degree. The idea was based on erroneous conceptions of the magnetic 
circuit and armature reactions. Now we know that essentially there is no 
electrical difference between machines with iron cores and those without, 
and that, with proper designing, there is no difference with respect to 
armature reactions. Again, it may be remarked, the corelees machine was 
wholly urfitted for polyphase work. 


After describing various types of iron-cored alternators 
Mr. Esson continues :— 


These several designs illustrate well the evolution of the alternator in 
recent times. At firet the armature had well-defined poles, and there was 
great magnetic diecontinuity in the built-up core. The poles were then 
spread out at their extremities until they presented a nearly unbroken 
surface to the magnets, and there was, in consequence, some approach to 
continuity. Then the armature was filled up with iron, only such space 
being left as was required for the conductors. Finally, the coils were 
reduced to half the number of poles, in order to get what was equivalent, 
eo far as magnetic flux was concerned, to perfect continui From this to 
‘the modern form of machine, with its armature core built up solid and 
constructed of interleaved segments pierced with holes, is but one step 
further in the evolution. 

The field-magnet introduced by Mr. C. E. L. Brown, excited by a single 
-coil, is a thing of the past, the inherent defects of this type having forced 
it into disuse. This design undoubtedly showed a considerable saving in 
the copper required for the fields, with corresponding economy in the 
-energy required for excitement, but the disadvantageous disposition of the 
rfield coil and excessive drop in volts from no load to full load when work- 
ing on a circuit even moderately inductive, rendered machines with such 

fields untatisfactory, especially for transmission work. 


Speaking of the “ inductor-alternator type, he points out 
the attention it attracted а fow years ago on the Continent, 
but notes that it is almost abandoned to-day, both on account 
Of the excessive weight of material that the design involves, 
end from certain inherent defects :— 


The necessarily small air-gap wbich had to be employed is unfavourable 
to the production of a purely sinuous E.M.F. curve, while they have been 
found uneuited for power work because of the disadvantageous position of 
the exciting coil, already referred to, and the induction of opposing E. M. F. 
in portions of the armature winding. The shaft and engine parts of such 
alternators are magnetised, which is another disadvantage, but, to crown 
all, the machine, во far as its field is concerned, is illustrative of the foolish- 

ness of putting all one's eggs into one basket. It is.all very well for small 
machines, but the work involved in repairing a large alternator of this 
type, should a field coil happen at any time to become hors de combat, can 
only be contemplated with positive dismay. In all designs the primary 
object should be to secure immunity from breakdown, but it is of scarcely 
less importance that should at any time & breakdown occur the repeir 
should be effected with the greatest facility. 


Mr. Esson concludes this historical part of his Paper as 
follows :— 

It comes to this, then, as regards alternators, that taking all the diver- 
gent types which were the vogue, the lines of evolution proceeding from 
each as an origin have been, during the last decade, convergent towards 

«опе type. This type, which is common to America, the Continent, and 
. this country, is a machine with rotating radial magnets energised by 


multiple coils, having a cored armature with a cylindrical surface presented 
to the fields, and the winding lying in holes or slots below, but close to, the 
surface of the iron. Of other types there are few, and there will alwa 
be special designs to suit particular circumstances, but the above is the 
standard and, there is reason to believe, the permanent type. There are 
in use two forms of it, one with the armature encircling the poles, and one 
with the poles encircling the armature, but machines of the former class 
are greatly in the majority. 

Both authors refer to the question of ** drop” in alternators 
as limiting the output. Mr. Е. K. Scott says :— 


It is important that the voltage drop should be as small as possible, for 
besides making electric lighting more difficult a large drop is detrimental 
to the efficient running of induction motors, inasmuch as the torque of 
such motor varies with the square of the impressed voltage. 

At present the drop is the principal limiting factor of output, being 
generally about 3 to 8 per cent. with a power-factor unity, and 10 to 20 
рег cent. with power-fa»tor 0°8. Ooviously, if some good method of com- 
pounding could be introduced, the deeigner need not worry about the 
amount of drop, as*he would know that this could be corrected by the 
compounding, аз in the case of an ordinary continuous-current dynamo. 
This would also result in the output of any given carcase oeing considerably 
increased. 


Mr. Esson, on the other hand, is rather anxious to prevent 
designers aiming at too small a drop. 


Some time ago I observed at a mesting of the Institution that British 
engineers had been putting too much material into their alternators, and I 
repeat thisas а clear and definite statement of fact. For some reason or 
other, designers here had been for years the slave:s of the idea that in an 
alternator only a very small drop ia pressure between no load and full 
load was permissible. Trade representations that this or that alternator 
had a drop of only 24 per cent., induced most designers to aim at a small 
drop regard'ess of the weight of material necessary to achieve the end in 
view, with the result, of course, taat our neighbours on the Continent, who 
showed much better judgment in adjusting their designs to the end to be 
served, secured a great deal of the work. It is to be hoped that my col- 
leagues are now mending their ways in this respect, aad designing machines 
ss do their competitors, to give, say, 5 or 6 per cent. drop at the full volt- 
ampere output with a power-factor=1, and 30 to 35 per cent. drop with a 
power-factor=0. This corresponds to from 15 to 16 per cent. for a power- 
factor=08. Incidentally, it may be mentioned that a given machine 
carcase will give wound for two-phase just the same output as wound for 
three-phase with about the same drop. 


With regard to the output obtained in actual practice by 
Continental makers, there is also a curious disagreement 
between the two authors. Mr. Esson says :— 

Though within the limite assigned for temperature rise and efficiency, 
considerable latitude is allowed to the designer, I find a most remarkable 
agreement with respect to the value of the output-coetficient for alternators 
by the leading Continental makers. Taking a large number of three-phase 
machines, this is found to have an average value of 0'016, all the fields 
working with an induction in'the air-gap of from 7,500 to 8,000 C.G.S. 
High gap-induction and high field-saturation are both necessary to good 
design, but there are, of course, practical limits which have to be set to 
each. The stronger the main field, the less distortion will be produced in 
it by the armature field, and consequently the less will be the voltagedrop. 


Mr. E. К. боой, using precisely the вате definition for 
this ** output coefficient," shows, from a table of dimensione 
of 14 three-phase alternators by different Continental makors, 
that it varies over a very large range. Quaintly enough he 
calls the coefficient a “constant.” He says that his table 

Gives constants as in the case of the multipolar dynamos, and it will be 


seen that they vary considerably—e.g., applying the Steinmetz formula to 
alternators the constant appears to vary from 2 to 8, and in the “ output 


equation" Watts constant xXx d? xL* 
the constant veries in somewhat the following manner :— 
Constant for 
' output equation. 
For the t flywheel alternators ....... RU Sud 

T COPMALOTS С... . ento И 0:08 

„ medium size alternators, say 500kw........... *. 001 

„ small ай{йегпафогв....................... vem - .. 0005 


The ring which forms the stationary armature is subject 
to stresses, which in large alternators might lead to serious 
deformation unless provided for. Mr. Esson tells us that : 

Messrs. Brown, Boveri secure to each side of a cylindrical shell a wheel 
casting with arms extending to central hub or boss, this latter being bored 
out to fit on trunnion rings cast concentric with the bearings. This 
construction converts the whole armature into a wheel supported on a 
couple of trunnions having two sets of arms, between which the flywheel 
rotates inside a cage, so to speak. The construction is, of course, very 
rigid, besides admitting of the armature being rotated on the trunnions, 
and provision so made for examination of any of the coils needing attention. 
Messers. Labmeyer of Frankfort. . also attach to each side of 
the containing shell, wheel castings . . . . but thee . . . . 


* n is the number of revolutions per minute, 
d the diameter in inches, 
1 the length of armature in inches, 
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generally terminate in a ring just large enough to properly clear the shaft 
and brush gear. 
Messrs. Schuckert have erdeavoured to stiffen the armature frame by 
connecting by means of radial stretcher rods the cast-iron shell at different 
ints to а ring concentric with the shaft, . . . the ring being made 
rge enough to properly clear the brueh gear for the field magnets. In 
this саве the weight of the armature, instead of being as in the construc- 
tion of Mesers. Brown, Boveri, taken by trunnions, is borne by the feet cast 
at opposite sides of the shell. Several des'gners, however, ignore these 
methods, and trust to the atability which can be obtained from making 
the section of the shell of box form or of a deep U shape. It is worthy of 
note that the largest alternators seen during the tour in Germany had no 
devices of the kind described. I am referring now to the macbines at 
the Moabit station of the Berlin electricity works, giving 3,000kw. at 
83 revs. per min. These, if not the largest generators in the world, 
. are the largest constructed up to date in Europe. All the 
` devices just mentioned are for the stiffening of а shell containing 
the core plates, but by far the moet interesting design in armature frames 
was that presented by the departure made recently by the A.E.G.—the 
makers, by the way, of the large alternators above referred to—who pro- 
posed to do away with the cast-iron shell altogether. For this are substituted 
a couple of side rings to clamp the core plates up, and from, the latter radial 
struts project, which are connected together by tie rods, the whole form- 
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Fig. l.— Three-phase Alternator by the Compagnie Internationale 
d'Electricitó, Liège (International Electrical Engineering Co., London). 
Output, 1,000kw., 2,200 volts, 50 cycles, 85 revs. Diameter, 216in., giving 
a peripheral speed of 4,720ft. per min. Air-gap, 0:55ір. Diameter of 
shaft, 25°7in. ‘ 


ing a lightly-built framework of sufficient strength to support the armature 
core, and of a sufficient stability to resist deformation. A machine built on 
these lines, giving 1,100kw. at 107 revs. per min, wae seen working on 
probation ; others are being installed at Manchester, and, if successful, the 
construction will constitute & distinct advance. Mr. Dobrowolsky asserts 
that, as compared with the usual design, the eaving in weight of materials 
uired in respect of а given output will be about 20 per cent., and the 
saving in cost of construction about 10 per cent. 


These remarks of Mr. Esson's may be illustrated by Fige. 1, 

2, 9 and 4 taken from Mr. Scott's Paper,“ Fig. 1 showing 
the Brown-Boveri type of construction, Figs. 2 and 3 the 
A -Е.9. type and Fig. 4 showing by way of contrast a large 
Westinghouse alternator depending on the form of the outer 
os ting for its stiffness. | 


— There are numerous other drawings of alternators in Mr. Scott's Paper, 
a mauimber of which have already appeared in The Electrician. 


Several matters of detail are discussed in both Papers, 
amongst which the following with reference to the use of closed 
or open slots in the armature may be quoted from Mr. Esson :— 


The former-wound coil can be readily replaced in the case of а burn-out, 
and this is of great importance in power in«tallationa when the machines 
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Fro. 2.—5,000kw. A. E. G. Three-phase Alternator, showing Tie - rod 

Construction. 
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кта. 3.— Detail of 5,000kw, A. E. G. Three · phase Alternator. Brackets 
for Tie- rods. А 


are particularly liable to damage from lightning striking the overhead 
lines, &nd where .epairs have to be effected in the shortest time by a com- 
paratively unskilled person. It has been claimed that a hole-wound col 
can be replaced as quickly as a former-wound coil, but this is by no means: 
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the case unless the coil consists of а very few turns. When we come to a 
solid ber in each slot with end connectors, whether these are laid in holes 
or slots makes no difference as regards repairs, and in such case the holes 
are preferable. But for machines of from 250kw. to 500kw., running at 
3,000 to 5,000 volts, where the coils have шару turns, the removable 
coils have far and away the advantage as to the time taken to effect repairs. 
If the coils themselves are to be as good in the replaceable form as when 
wound in situ, there is very little saving in the cost of winding. Ава 
matter of fact, they cannot then be former-wound in the same sense that a 
magnet coil is former-wound except for low pressure, as to make a 
thorough job it is necessary to wind the wires in seamless micanite tubes. 


The following extracts with reference to the construction of 
the field poles, also from Mr. Esson's Paper, must conclude 
our account of the alternator portion of the Papers. 


In some machines the fleld pole and shoe consist of а block of laminated 
iron riveted together, which is dovetail-keyed into the flywheel rim. The 
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Fic. 4.—Three-phase Westinghouse Alternator for the Manhattan Elevated Railway. 
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from this or that modification when other slight modifications are intro- 
duced concurrently, but the resulte I have from time to time obtained lead 
me to believe that the loss of power at full load is from 4 to 5 per cent. 
more with unlaminated than with laminated shoes. 

The action of the amortisseur or damping cage is well known, and a 
convenient way of providing for fitting it on laminated poles is furnished 
by punching in the plates making up the block several holes across the 
pole face and close to the edge of the iron. The sketch (Fig. 5) shows five 
such holes, this being the arrangement adopted by the A.E.G. for all their 
alternators. Should circumstances arise when machines are set to work, 
rendering the amortisseur desirable, copper, bars can be driven into the 
holes and joined by straps at the side to form the same. If no such 
circumstances arise the amortisseur bars are omitted, the holes being 
beneficial rather than otherwiee, inasmuch as they ensure that the pole- 
shoe is well saturated. 


Amongst other alternate-current matters discussed by Mr. 
Esson are the merits of core transformers as compared with 
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Output 5,000kw., 11,000 volts, 25 cycles, 75 revs., 40 poles. 
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eketch shows the method the A.E.G. adopt for keying in such blocks ia 
the large machines at Moabit, but here the yoke ring into which the 
magnets are fixed is of laminated iron. The general practice is, however, 
to make the pole in steel, with a shoe of laminated iron cast into it, a plan 
employed for some nine or 10 years now by the Swiss engineers. Some 
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designers are under the impression that laminated pole.shoes are unneces- 
sary when holes or partially-closed slots are employed for the armature 
winding, and, accordingly, in their machines the magnet pole and shoe are 
made solid. My experience has lei me to an opposite conclusion. Unfor. 
cunately, we cannot always determine with accuracy the advantage derived 


the shell-type, induction-motors and converters. Не criticises 
the Continental practice of abandoning the squirrel-cage rotor 
for all sizes above, say, 5 н.р., preferring the practice of the 
United States in this respect, where motors of very large 
powers are made with squirrel-cage rotors. | 

The latter are provided with auto-transformers, but for starting under 
full torque they require to take from the line twice the normal working 
current, or the full working current for half torque. Seeing that there is 
& large number of cases in which high starting torque is not required, and 
where, consequently, it is unnecessary to provide for it, it seems scarcely 
in accordance with the proper adjustment of means to ends to draw а hard- 
and-fast line, and say above this or that horse-power all the rotora shall 
be wound. My experience of large motora with squirrel.cage rotors has 
been in every respect satisfactory, and I regard it as mere waste of money 
to provide for conditions which in practice can never possibly arise. The 
motor ought to have a short-circuited or wound rotor according to the 
conditions under which it has to work. . 

With regard to converting to continuous current, Mr. Keson 
thinks it should be al mast entirely confined to tramway work. 
As to the question of rotary converter versus motor generator, 
he is decidedly of the opinion that the latter will eventually 
triumph, and he argues that the motor should be of the non- 
synchronous type, believing that the advantages claimed for 
the synchronous type in the matter of keeping down idle cur- 
rent have been much exaggerated. | 


(To be concluded.) 


592 


THE ELECTRICIAN, JANUARY 30, 1908. 


ELECTRIC SIGNALLING FOR RAILWAYS. 
(Concluded from page 550.) 


In the Gray signal, used on the Pennsylvania lines west of 
Pittsburg, a small electric motor of about ,!, н.р. moves 
the three-position semaphore blade to the caution and clear 
positions. The mechanical and electrical parts are enclosed in 
a waterproof iron box which rests on the ground or on a bridge 
and supports the mast of the signal, which is a steel tube 
within which the up and down rod of the signal moves. The 
Gray signal uses the same kind of track circuit as was shown 
in Fig. 5. The electric circuits in the mechanism box at the 
base of the Gray eignal are shown in Fig. 10. The wires at 
А are from the track relay and signal battery. When the 
track relay closes, the current from the signal battery flows 
from A to the contact maker B. This contact maker is a 
spring which presses against a metallio slider C D. Part of 
the current passes through the spríng E, through the magnet 
S, and thence back to the battery; another part of it 
goes through the spring F and starts the motor M. The 
slider, C D and the magnet S (which has flexible connections) 
are fastened permanently to the lower end of the signal rod, 
which is hollow and fits like a sleeve over а ehort lifting rod. 
The lower end of this lifting rod is a rack operated by а pinion 
from the motor through а train of gear wheels. 

When the magnet S is energised it locks the signal rod to 
the rack and lifting rod and thus connects the signal rod to 


Fic, 11.—Crrcurts OF PENNSYLVANIA 
IMPROVED ELECTRIC SEMAPHORE 
MECHANISM. 


Fic. 10.—CIRCUITS OF THE GRAY 
ELECTRIC SEMAPHORE 
MECHANISM. 


the motor through the rack, pinion and gearing. : The motor 
raises the signal rod (which lowers the blade) until the bottom 
end of the slider passes F' and breaks the circuit at that point. 
This opens the motor circuit, leaving the signal blade at the 
caution position, where it is held by a pawl and ratchet on one 
of the cog wheels. Ав soon as the track relay at the first 
station ahead is closed, the current comes back over the line 
wires and energises the relay R, which closes the points G and 
H, as shown by the dotted lines. The current now reaches 
the motor through the spring I and turns it until the end of 
the slider passes I and breaks the circuit as before. There is 
still contact at G which keeps the magnet В energised. The 
signal is now at the clear position. | 

When the circuit at A is broken by the opening of the track 
relay, the magnet S lets go the catch which holds the signal 
rod to the rack and lifting rod. The signal rod, magnetic 
catch and magnets fastened to it thon fall and the semaphore 
blade goes to horizontal or danger position. An air dash-pot 
is used to break the fall, To allow the rack and lifting rod to 
fall back to a positon where they can again lift the signal rod 
to clear the signal, the pinion which meshes in the rack is of 
such size that it will lift the signal rod to full clear position 
by slightly less tban three-quarters of a revolution. One-fourth 
of the circumference of this pinion has the teeth cut out. When 
the motor starts with the rack elevated this blank quadrant on 
the pinion soon reaches the rack, which allows the lifting rod 
to drop down to its first position, where it is ready to lift the 
blade as before. 


During the summer of 1901, the Pennsylvania Company 
brought out a new signal, very similar to the Gray, but greatly 
improved. The lower end of the signal rod is attached to a 
dise which is revolved bya motor through an angle of 90deg., 


-thus turning the semaphore blade through the same angle or 


from the stop to the clear position. Fig. 11 shows the elec- 
trical connections of this signal. The circuits are closed 
through the pieces A, B, C, D, E and F, and the two quad- 
rants G and Н. These pieces fit like а spring pin on both sides 
of the quadrant. When the track relay closes, the current 
enters the signal box at I, passes around to E, through the 
quadrant G, out at D to J, where it divides, part going to the 
motor M, and part to energise the clutch magnet K, which 
locks the disc mentioned above to the train of wheels from the 
motor. The magnet K has flexible connections and moves 
with the disc. The quadrants G and H are insulated from 
each other and are attached to the same shaft as the disc. 
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As the shaft revolves 45deg. clockwise the quadrant G makes 
contact at F and breaks it at D. Current now goes around 
through C to slot magnet L, which locks the disc and holds 
the blade in the caution position. At the same time quadrant 
H makes a contact at B. When the current at O energises 
the magnet N, the current from I will flow through R, B, H, 
A to P, where it divides between the motor M and magnet K 
as before. The quadrant and disc now revolve 45deg. further, 
when contact is made at C and broken at Aand E. Current 
through R, B, H and C now energises magnet L, while all 
other circuits are open aud the s gnal stands in the clear 
position. The two most important contacts, A and D, swing 
on pivots as the quadrant passes.through them iuto the posi- 
tion shown by the dotted lines When the quadrants finally 
leave them they spring back to the normal position, preventing 
sparking by giving а quicker and much wider break than would 
occur otherwise. This signal is especially economical in yarda 
where there is much switching, since, if a switch be opened in 
the second block ahead, the blade will go at once to the caution 
position and be caught there. In the Gray signal it would 
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first go to the stop position, when the motor would start and 
move it to the caution position. "This new signal has а liquid 
dash-pot which makes it work very smoothly. 

The mechanism and motor of the electrically-operated 
semaphore with home and distant blades (Fig. 2), made by the 
Union Switeh and Signal Co., is shown in Figs. 12 and 18. 
In Fig. 12 М is-the motor, Б the signal rods, P the pole- 
changing switch, D, the dash.pots, A the slot arm, S the 
slot magnets, and О the electric contacts. Fig. 14 shows the 
circuits of the Union electric semaphore as used with the 
Union “ wireless distant signal circuits described before and 
shown in Fig. 8. Thesignal, of course, can be operated on 
other than the wireless system, in which the pole-changing 
switch is left off the signal. 

Referring to Fig. 14, when the neutral armature of the 
track relay closes at A, current from the battery B energises 
what is known as the slow-acting relay R which, in turn, 
closes two circuits in parallel, one being formed by the part 
of the slot or catch magnet L, and the other by the part Q 
and the motor O. Both parts of the slot magnet are wound 
upon the same cores, and most of the current goes through 
the motor circuit, since L is of 1,000 ohms resistance. The 
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Fra. 13.—Union ELECTRIC SEMAPHORE MECHANISM, SECTION. 


magnet causes the slot arm by the series of levers and catch 
shown in Figs. 12 and 18, to engage with lugs on the sprocket 
chain, which chain is geared to the electric motor, and as the 
motor revolves the arm is raised and the signal cleared. 
When it arrives at clear position, the point C, Fig. 14, is 
opened, by the movement of the signal, breaking the circuit 
through the motor but leaving L in circuit to hold the signal 
clear. At the same time the point D is closed, which leaves 
the motor and magnet N ready for current as soon as the 
polarised armature of the track relay closes the point at E. 
When E closes, the caution blade is brought to the clear 
position by the motor O. Point Е now closes and holds the 
blade clear, while H opens the circuit through the motor and 
N. The slow-releasing relay R із wound with a regular coil 
of 1,000 ohms resistance. . Upon the same cores is also wound 
a closed coil of 2,000 ohms. The effect of the inductance of 
this closed coil is sufficient to hold the points K closed during 
the very brief interval in which the current through the rails 
is changing direction. | 
There are some special advantages in using track circuits 
for signalling purposes. In case a rail breaks, the track cir- 


cuit is broken and the signal at the entrance to that block 
goes to the stop position at once. All switches are wired, so 
that when one is opened the track battery is short-circuited or 
opened at that point, which causes the signals to assume the 
stop position. As open switches and broken rails are the 
cause of many very bad accidents, these two features will be 
readily appreciated. 


Track circuits work best when coarse gravel or broken stone 
is used as ballast and filled in no higher than lin. below the 
top of the ties. Rail bonds are usually made of common 
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No. 8 galvanised telegraph wire. One way of fastening them 


is to wrap the ends around iron rivets and solder fast by 
dipping. The rivets are then driven tightly into łin. holes 
drilled in the flange or web of the rails. Another way is to 
simply wedge the end of the wire into the hole with a channel 
pin. The bond wires are double, sometimes under the fish- 
plates and sometimes outside them, sometimes on both sides 
of the rail and sometimes both оп the inside, which is much 
better for inspection. : 
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Fic. 15.— UNION Track RELAY. - 


The insulated joints are made by putting a piece of fibre, 
about zin. thick and the sbape of the cross-section of the rail, 
between the ends of the rails. The fish-plates at these joints. 
are made of wood bound with iron, and the bolts insulated 
with fibre in such a way that no current can leak across. 
The battery used on track circuits is usually the common 
gravity battery such as is used in telegraphy, and for each 
block usually consists of two or three cells in parallel, located. 
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in а well deep enough to be атау from frost. For eignal 
batteries the Pennsylvavia Company uees two sets of lead 
‘storage cells charged by a 500-volt generator situated about 
20 miles from the farthest battery. There are six cells in 
each set giving about 12 volts. They are changed every day, 
one set being charged while the other is in use. These bat- 
teries are]kept in wells made of boiler iron lined with wood. 
They are about 7ft. deep, and are sunk in the ground nearl 
to the top. А double cover keeps out the frost. The trac 
battery is also kept in these wells. On the Pan-Handle, this 
rame type of signal battery is charged from 18 cells, and the 
Union Pacific Railway uses 10 cells on its normal danger 
enclosed disc signals. The Union Switch and Signal Co., for 
operating its electric semaphores, uses 16 cells of Edison- 
Lalande battery, giving about 12 volts. This battery has the 
great advantage that no well is needed. It is placed in the 
base in the semaphore post jast below the mechanism, and 
will work well at a temperature of 20deg. below zero. 

The principle of the track relay is very simple, yet this 
instrument is the most vital part of the signal apparatus. So 
delicate is the adjustment required that it isdeemed advisable 
to have none but authorised skilled hands attempt it. One 
company seals up its relay case so that it cannot be opened to 
change the adjustment without detection. Fig. 15 shows a 
sectional view of such a relay made by the Union Switch and 
Signal Co., with a glass case protecting the armature and the 
contact points. The coils are wound to about 4 ohms resis- 
tance. The contact points are usually double, so that two 
independent circuits may be controlled by them. 

There are approximately 27,000 miles of track, or a little 
over а quarter of tbe total mileage of America, protected by 
block signals. Only about 10 per cent. of this mileage, 
however, has automatic signals. 


GAS ENGINES FOR ELECTRIC LIGHTING.* 


BY Н. В. GRAHAM, 


Mr. Graham in opening bis dear explained that the ordinary 
industrial type of gas engine failed for electric lighting purposes, 
whether the dynamo were direct coupled or belt driven, by reason 
of the excessive variation of epeed between full and half loads. For 
continuous.current generators the gas engine could be so modified 
as to give perfectly satisfactory results, but for alternating currents 
no gas engine had yet been designed—so far as was common know- 
ledge—which could beeaid 10 giveeven moderately satisfactory resulta, 
and tbe uneconomical expedient of driving gas engines in parallel has 
to be resorted to in such cases. The requirements were very exacting, 
the limit being a variation cf speed of only $ per cent. under varying 
loads. In the ordinary gas engines the speed variation might be 
75 per cent. and yet be unnoticeable by reason of the reduction of 
speed through the secondary and tertiary motion shafts, but in engines 
supplied for electric lighting p s—he spoke then of continuous- 
current plante—such a variation would be objectionable. 

With a reasonable increase of speed between engine and dynamo— 
if belt driven—or by an efficient elastic coupling—if direct-coupled—- 
the speed variation might be kept constant within 14 to 2 per cent., and 
under the maximum limit the lights would appear quite steady, and 
might be considered satisfactory. 

e next alluded to the flywheel problem. Flywheels were usuall 
too light or too emall in diameter. The diameter of the flywhee 
on an ordinary gas engine had been usually a matter of convenience 
more than one of calculation. The distance between the centre of 
the crank shaft and the ground line, made up usually by the cast- 
iron bed plate resting ou a slab of stone placed on the top of the 
concrete foundation, was sufficient to afford easy access to the parts 
under the cylinder jacket, such as the exhaust valve, exhaust valve 
adjustable spring shackle and relief water cock (the latter for use in 
frosty weather) Unlesstwo wheel-pita were sunk (in which practice 
there was an element of danger) the diameter of the flywheels was, 
therefore, fixed by other details of design, allowance being made for 
: clearance of about lin. between the periphery of the wheel and the 

oor, ; 
For electric lighting purposes it was necessary either to increase 
the weight of metal in the rims of the wheels, to increase the diameter 
of the wheele, or to increase both weight and diameters in modera- 
tion. "To increase the diameters alone would be the most preferable 
method, sincethe weight required in the rims varies inversely as the 
square of the diameter; but this enlarging of the wheels was checked 
by the periphery safe velocity limit before a sufficient increase was 
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attained. To increase alone the weight of the rims would be to also 
increase the cost considerably, and at the same time decrease the 
mechanical efficiency of the engine by the increased inertia to be 
overcome, The most convenient method was, therefore, to increase 
the diameter of the wheels until the periphery of each attained a 
velocity of 85ft. per sec., and then to add the required weight to the 
rims. In practice, however, it was found that the addition of weight 
to the wheels necessitated a crank shaft of stronger proportions, which 
again required larger bearing surfaces in the journals. With new 
wheels, new crank shaft, new brasses, and, in consequence, a new 
bed plate, the ordinary gas engine was, to all intents and purposes, a 
new engine, and it was doubtful whether it would not be chea 
and better to re-design the engine altogether from another standpoint. 
Having to resort to wheel pits, there was no longer any strong incen- 
tive to keep the two flywheels, and so in рио it was found prefer- 
able to build engines for this purpose with only one large and heavy 
flywheel, the additional bearing surface being provided by an extra 
bearing in the pedestal form. "The moet suitable arrangement was 
for the flywheel and pit to be placed on the left-hand side of the 
engine, thus removing a source of daoger to the attendant, who was 
entirely occupied with the right-hand or lay shaft side, whereon are 
to be found the timing valve, speed governor, main lubricators, self- 
starter, half. compression lever and all cams and rollers. 


The second pout of difference between the low and high-speed 
engine was in the form of balancing the crank and connecting rod. 
On the low-speed engine the counterbalance was invariably cas: 
under the rim of flywheel, but for accurate balancing this method 
could not be considered as efficient, as the direct counterbalance 
studded to the crank webb, and rotating at the same radius as the 
crank pin, the centre of the weight to be counterbalanced. Ia hotels, 
private houses, hospitals, and even in many business concerns, com- 
aratively undisturbed silence was a desideratum. For this reason 
it was not always advisable to rely on air silencers and—patent or 
otherwise—exhaust mufflers, but it was better to place the engine, 
and, in fact, any machinery, in a separate outbuilding. In such cases 
the main gas cock in the outbuilding might be operated trom the 
main building by а switch. The details of this were then described. 
This arrangement obviated a regular visit every evening to turn off 
the gam but the ignition ате as usually fitted on gas engines 
was still a source of possible annoyance. He did not гау a 
source of annoyance, for such wai not the case, but whether a 
common iron ignition tube, a Hacknum metal ignition tube, ora 
fireclay or porcelain tube were used, one was always subject to their 
failing at an unexpected moment. Notwithstanding its occasional 
failings, the fireclay tube was, for many reasons, the most satisfactory. 
It could be heated sufficiently to fire the initial in less than 
two minutee, only required 2 to 3 cubic ft. of gas per hour 
through a Bunsen burner to remain incandescent, and two out ої 
three would last for months with fair treatment ; but even its warmest 
admirer must confess that it was liable to end its career without a 
moments warning, and ғо he went back to the occasional failure 
which might occur at an extremely trying time. 


To prevent these stoppages, it occurred to him that the tube 
might, at the very moment of ending its career, at least perform one 
ting act of grace before reaching its final stage of disintegration. 
п brief, the engine was fitted with an electric sparking ignition plug 
as an emergency stand-by. The porcelain ignition tube supported a 
lever ; on the collapse of the porcelain tube the lever fell through 
an arc of 15deg., and in doing so drew over a switch and completed 
the emergency circuit, and the engine continued as before, only the 
form of ignition being changed. . The lever in falling also dropped 
an ignition valve retainer, which kept this valve on its seaf, and во pre- 
vented a leakage which would otherwise have been sufficient to cause 
the engine to stop if under full load at the time, and turn out the 
Bunsen burner. It also performed a third function in starting an 
alarm bell placed in а convenient spot in the house, which might be, 
of course, immediately awitched out of circuit, but not before it had 
given its message from the engine room, 


He thought it to be necessary to say that no 5 
bearing should be fitted to an engine without some means o 
adjustment to compensate for wear; yet it must be confessed that 
few gas engine makers considered it necessary in the case of 
the crosshead pin. Не spoke of the pin connecting the small 
end of the connecting rod to the piston ; the whole force of the 
exploeion was borne by this pin, and а bump was bound, sooner or 
later, to be heard, generally after the short guarantee had expired, 
and a new pin wasthen necessary. The splitting of the pin and the 
insertion of a piece of paper as packing he rejected as an uamechanical 
means of adjusting a machine, besides lowering the strength of the 
pin itself. If it were argued that the pin was twice the necessary 
strength before being split, it was evident that the piston was 
unnecessarily weighted by such a design. This detail was of parti- 
cular importance to electric light engines, because the jar at each 
explosion was far more likely to cause annoyance to their purchasers 
than, would be the case with engines employed to work a Massey 
hammer or a battery of stamping machines Much annoyance was 
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attention by the faulty design or bad arrangement of the automatic 
lubricatora It was rising that the revolving dipper type of 
mechanical lubricator has enjoyed such widespread, almost universal, 
adoption, for it could not be considered either an economical or even 
moderately able servitor. In the first place, if it was more than 
balf filled, the oil would find its way through the lubricator crank- 
shaft bearing, and trickle down the belt working from the cam shaft 
on to the lubricator pulley ; and if too generously filled, it would 
even entirely empty itself, эре In the second place, when 
it was half-filled to its safe limit, it delivered an all but constant 
stream of lubricant, but as the level of oil in the basin became lower 
and lower, so the quantity of lubricant became less and fess ; and it 
followed that it either delivered a great deal too much when first 
started after replenishment, or else & great deal too little when the 
oil became low in the basin. Another lubricator which the author 
exhibited showed & method which he considered superior to that 
just described. Instead of a crank at the end of the shaft was fitted 
а cam. The shaft bearing was, therefore, capable of being put at 
the top of the basin, and a basin of the ваше size would, therefore, 
contain a third more storage in the latter than in the former. The 
cam at the end of the shaft raised a valve, and the lift of the valve 
was adjustable to suit the speed and proportion of working strokes 
of the engine. The quantity of oil passed was exactly the same, 
whether the basin were nearly full or пат empty. 

He then turned to а very important side of gas engines, the gas 
consumed per horse-power-hour. 1% had often happened that a 
moderate-priced engine with а teed gas consumption of 16:5 
cubic ft. per brake-horse-power-hour had been rejected in favour 
of one 20 per cent. dearer with a gas consumption of one-balf a cubic 
foot less per brake-horse-power-hour, without ascertaining the fact 
that the first guarantee was on a gas ofl ubout 850 B. T. U., while the 
latter was on a gas of 700 B.T.U. The advantage was, of course, 
entirely on the side of the moderate-priced engine. The photometric 
value of а gas bore no fixed relation to the calorific value of a gas. 
E ors both of 16 candle (illuminating) N might be capable 
of differing as much as 25 per cent. in their respective average 
calorific (heating) powers; but this was not all, for gas taken from 
the same mains might vary another 25 per cent. within a tew hours. 

А gas of 14 c.p. might be of equal value for use in an internal 
combustion engine to a gas of 17 c.p. Considering the large number 
of gas engine users in every manufacturing town, it was most 
surprising that in a supposedly scientific age, the calorific value of 
municipal did not receive more attention. 

Some stinging remarks concerning the quality and price of 
Birmingham gas were then made by the author, who drew comparisons 
between it and Manchester city gas. Whereas the latter cost 2s. per 
1,000 cubic ft., in Birmingham they bad (to pay 2s. 3d., and there 
was a difference of calorific value of 25 per cent. in favour of 


Manchester. 
DISCUSSION. 

Mr. HENRY LEA (the chairman) thought that Mr. Graham was rather 
contradictory at times. He himself had found no difficulty with the gas 
engines when proper flywheel arrangements were made, and he failed to 
follow the author in the allusions to flywheel proportions. He cited the 
case of a Westinghouse gas engine in the district driving an alternator 
satisfactorily, and thought that gas engine makera must build vertical gas 
engines. He suggested the flywheel of the disc pattern, which was lighter 
and cheaper than the ordinary wheel, giving the same momentum and 
requiring no outer bearing. He was glad to see the speeds inc „ but 
thought that was a line of development. As for the author’s remarks 
about silencers, he (Mr. Lea) had fixed six exhaust boxes as fitted by 
Croesley Bros., so that the gas came out at right angles in each box to the 
admission pipe, and found it most effective. For small plant it was an 
axiom to put in a storage battery. Batteries were highly objectionable, 
but they were also very necessary evils for small lighting plants. He 
advocated electrical ignition and the abandonment of the porcelain tube 
altogether. Mr. Graham’s remarks about revolving dippers did not at all 
agree with his experience of them. He attributed the fall in calorific value 
of Birmingham gas to the introduction of water gas, and gas-engine users 
were only getting about 95 per cent. of power for the ваше money that 
they used to pay before water gas was introduced. It was most important 
to state the calorific value of the gas used when tendering for an engine. 

Prof. BURSTALL said that he thought Mr. Graham would not mind 
him saying that he had heard a good deal about many things that 
evening, but not much &bout gas engines for electric lighting. Perhaps 
the author had assumed that the construction of such engines was per- 
fectly well known to all present. As for the statement that little improve- 
ment had been made in the last year, he (Prof. Burstall) had learned more 
in the last year than ever he could many years before. Immense progress 
had been made, and they knew a good deal more now than previously. 
For example, the introduction of the Kurting, the Westinghouse, the great 
engines of Deutz and the John Cockerill ; these had all come on immensely 
in the last two or three years. In thls country several very large engines 
had been put up and a great amount of experience had been obtained. The 
really interesting problem for the future was the construction of medium 
engines from 40 н.р. to 200 н.р. and from 250 n.r. to 1,000 н.р. for electric 
lighting. Не had frecently seen plans for а 1,000 H.P., and one well- 
known firm were prepared to guarantee an engine of 2,000 нр. All 
of these were for electric work, and embodied many principles 
not found in small engines. The introduction of the multi-cylinders 
for powers above 250 Н.Р. was in order to get better speed regula- 


tion. If gas engine makers wished to obtain any share of the work 
from consulting engineers for central stations, they must use four-cylinder 
engines to give nearly an even turning moment. No engineer would look 
at a large engine unless he were confident that the speed regulations did 
not depend upon the flywheel. In the larger sizes it was necessary to 
water-cool the exhaust valve. Electric ignition was compulsory, the prin- 
ciple being that called the magneto, the igniter points being soft iron ; 
fresh points could be put in without stopping the engine. In that way a 
large engine had ееп made to run for 80 days without stopping. 

Mr. J. C. VAUDREY was rather disappointed with the Paper. He had 
hoped to hear more about the large power gas engine, and there was no 
doubt that there was a field for this type of engine for large power 
stations. He hoped that they would have a Paper on this subject later in 
the session. | 

Mr. CLOUGH spoke of the evil effect, of the synchronising current 
surging between alternators, and in this respect gas engines, which were 
always provided with very large flywheels to overcome the initial variation 
in the impulse, had the advantage that the secondary variation due to the 
synchronising currents was proportionately very much smaller. He gave 
figures to prove his case, and eaid that the fact of the synchronising current 
flowing between two alternators instead of improving the conditions, had 
a detrimental effect. This might appear rather a paradox, but it was a fact. 

Mr. BATE suggested two ways in which it was possible, even with small 
engines, to do with comparatively light flywheels for parallel running, 
although he could not speak from experience as to whether they were 
effective. One was that of regulating the voltage of a gas-driven dynamo by 
inserting resistances automatically into the shunt circuit at the moment, or 
immediately before the noment of every explosion. By careful experimenting 
it would be possible to time the movement of the resistance lever so that 
the volts of the dynamo were reduced just when the increase of speed 
would bave sent them up. Another way—he knew it was open to very 
serious criticism, but still it was possible for a small power at any rate— 
was in the same direction in which large steam engines had been developed 
—namely, by increasing the speed and not merely increasing the number 
of cylinders, but by going up to such speeds as were in use in motor cars. 
This would enable a very small dynamo with a large number of cycles per 
minute to be used and the cyclic irregularity would be of very little 
importance. There would be heavy wear and tear, but the firet cost of the 
engine and dynamo would be very much lees as would that of cleansing and 
repairing. He knew one such plant had been put in by Messrs, Mavor and 
Coulson, but he had no particulars. 

Mr. WHITTAKER asked if at the Metropolitan Carriage Works there 
were two or three engines and alternators, and if the alternators were 
coupled in parallel. The difficulties at present in getting the explosions of 
the enginés at exactly the same moment were very great, and there were 
considerable hunting currents passing from one alternator to another. 

Mr. C. A. SMITH said that he had seen the engines working at the 
Metropolitan Carriage Works in parallel, &nd he believed that it was done 
by means of a flexible coupling between the engine and dynamo. Appa- 
rently, as far ав he could judge from an hour's inspection, the engines ran 
perfectly well under а varying load, and they were of the Westingbouse 
vertical type. It was a matter of satisfaction to know that Messrs. Richard- 
son and Westgarth were quite willing to quote for and guaranvee gas engines 
of the two-cylinder tandem type up to 250 H.r. to drive alternators in 
parallel, and by coupling two of these engines with his four cylinders on to 
the same shaft, with the alternator between them, 5,000 н.р. could be deve- 
loped in one unit. Mr. Graham had really dealt only with the small gas 
engine, but judging from the reports of the technical press concerning the 
Diesel oil engine, sinoe power could be developed at а running cost of one- 
tenth of 14. per brake-horse power, he thought that gas-engine makers 
must look for a harvest with bigger engines. No doubt in a short time 
central stations for generating power would use the gas to be provided by 
the Mond Company at 2d. per 1,000 cubic ft. ij 

Mr. HUNT said that some of the Continental makers came somewhere 
in the neighbourhood of а quarter of 1 per cent. speed variation. He asked 
if the tandem cylinder gas engines now being built were on the same 
principle as the old Griffin engine discarded from the Belfast station, and 
he presumed that additional means had been taken for dealing with the 
trouble with the piston rod. 

Prof. BURSTALL said that the engines referred to were worked on one 
connecting rod and improvements had been made to prevent the heating 
of the piston rod. 

Mr. GRAHAM then replied. He had purposely not dealt with the 
larger engines. He hoped at a later date to be able to approach the sub- 
ject, and he entirely agreed with everything that Prof. Burstall had said. At 
the present time а large factory was being put down very near Birmingham 
for manufacturing large gas engines. Не agreed that electrical ignition 
was superior to any type, but the difficulty was to- prevail upon people to 
accept it, He thought that Birmingham people were getting even less 
that 95 per cent. value quoted by the chairman in comparison with what 
they got some years ago. It was questionable if they got 80 per cent, 


ELECTRICITY. WORKS ACCOUNTS. 


Glasgow Municipal Tramways. 

In order to afford an idea of the economic results attending 
the development of electric traction in Glasgow, we give an 
analysis of the costs of working of the electrical sections of 
the tramways during the last three years. Prior to converting 
the whole of the tramways to the electric overhead system, 
the Corporation equipped, and in October, 1898, opened for 
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traffic, an experimental electrical section of 2:45 miles of | cent. on the mean gross capital expenditure. Of this total 


double track. An additional 0°75 mileof double track was 
opened in January, 1899. At May 81, 1899, from which 
dates the period covered by our table, there was, therefore, 
about 9:2 miles of double track worked electrically. The 
horse-worked sections bad a total length at that date of about 
361 miles of double and 1 mile of single track. The work of 
conversion of the system proceeded until on April 14, 1902, 
the last horse cars were withdrawn from service. 

It is necessary to point out that our analyses, except where 
otherwise stated, only refer to the electrically-operated sec- 
tions of the undertakings. 
are those of the electrical section, but the figures relating to 
capital charges and expenditure refer to the whole system. 
In the last of the three years covered—i.e., 1901-2, the work- 
ing was practically wholly electrical. | 

Exclusive of the depreciation written off capital out of 
revenue, there existed at May 31, 1901, a permanent way 
renewal fund of £91,850. This was increased in 1901-2 by 
£44,554 provided out of revenue and £190,000 transferred 
from the general reserve fund, thus bringing this renewal fund 
up to £825,904. The track renewal costs (not repairs) of the 
three years, amounting to £240,560, having been obarged to 
this fand, the balance at its credit at May 31, 1902, was 
£85,344. In addition to the above sum of £190,000 the 
general reserve fund was charged £93,540, this having been 
written off capital in order that the horse element might dis- 
appear from the capital account. In our figures of the capital 
expenditure we have, as usual, given the gross expenditure 
before deducting the above £98,540 or other depreciation 
written off capital. 

One of the most interesting points in the costs is the splendid 
reduction which was effected in 1901-2 in the generating costs, 
which came out at 0:444. per car-mile, ог 0:464. per unit 
generated. In the following subsidiary Table I. we give an 
analysis of the power costs per unit :—- 


Table I. 
| 


e t 


1900 0°4624,|0'1414.!0-098d.'0°105d.|0°807d.| 1,165,149] 51,983| 1,217,732 
1901 0:540d. 0-104d.|0-077d. 0.0954. 0· 817d. 1,509,595] 202,252 1,711,645 


1902 0:165d. 0°2014. 0`0484. 0°0574.|0°4574. 10,527,489/1,011,593}11,539,082 


Repaira and re- 
for 


per unit 
generated. 
generated. 
for 
traction. 
lighting. 
Total units 
generated. 


Fuel co.t per 
unit generated. 
Oil, water and 
stores per unit 

expenses per 
unit generated. 


Salaries & wages 
nem als at station 
per unit generated. 
Total generating 
Units generated 
Units generated 


It will be noticed that with an increase in the units gene- 
rated from 1,711,645 to 11,539,082 —the total power costs 
fell from 0°82d. to 0:464. per unit. | 

In order to bring out the general effect of the introduction 
of electric traction in place of horses, Table II. gives par- 
ticulars relative to the Glasgow tramway system as a whole 
prior to and during the perioa of conversion. 

As the result of the working during the year 1901.2, the 
working profit of the entire system was £321,374, or 14:9 per 


bes 


Thus, the working costs shown 


£820,126 was from the electrical section and £1,248 from the 
horse-worked sections. 

The depreciation written off capital out of this gross profit 
was £66,901 for the electrical and. £501 for the horse portion. 
In addition, £43,058 (electrical) and £1,501 (horse lines) was 
provided for permanent way renewals. Further charges 
were £5,057 for interest and sinking fund to the Corporation 
of Govan, from whom the Govan and Ibrox tramways are 
leased, £55,288 interest on capital, £86,975 sinking fand 
charges, and £100,495 to the general reserve fund. £12,500 
was paid to the ** common good.” 


Huddersfield Municipal Tramways. 


Our second table summarises, so far аз possible, in our usual 
form, the scanty returns available of the working of these 
tramways. 

There are about 28 miles of route served by electric lines, 
of which there are 21 miles of single track and 7 miles of 
double. The remaining tramways are steam-worked, and in 
the same period as that covered by our table—i.e., the half- 
year to September 80th last—the car-mileage run by steam 
was 47,817. The receipts were 12:82d. per car-mile, and the 
expenses, exclusive of depreciation, interest and sinking fund, 
were 19:1d. Interest and sinking fund charges absorbed 
£527, or 2:644. per car-mile, and depreciation £184, or 0°93d., 
во that there was а loss of 2:85d. per car-mile. Of these 
steam costs—which we note for purposes of oomparison— the 
fuel (coke) for locomotives works out at £729, or 3 66d. per 
car-mile, the locomotive power, trafic and maintenance 
charges come to 10:6d., and the general charges to 1:5. рег 
car-mile. 

REMARKS TO TABLES. 


GLASGOW ELECTRIC TRAMWAYS.—a Measured as single track. There were 
in 1899-1900 5 miles of double track worked electrically and by horses 1 mile of single 
and 36} miles of double track: in 1900-1 43} miles electrical double track and 1 m le 
of horse single track, and in 1901-2 51} miles electrical double track and half & mile 
of horse-worked single track. b There were an average of 289 horse cars in 1899- 
1900, 282 in 1900-1 and 26 іп 1901-2. c In respect of the whole tramway system, horse 
and electrical. d For whole undertaking. Besides these sinking and deprecia- 
tion funds, there was at May, 1900, £69,600 permanent way renewal fund and à 
general reserve of £169,492, and at May, 1901, respectively, £91,350 and £18342" 
e Electrical only. f Per mile of route, horse and electrical. g After adding £03,54 
from general reserve fund to be written off capital in order that the horse trac at 
plant, &c., might entirely disappear from the capital account. The permanecen 
way renewal fund, increased by £44,554 from revenue in 1901-2, and by £190, 
from the general reserve fund, was charged with the renewal of permanent way 
during the last three years, leaving £35,344 balance. The balance in the gene 
reserve fund was £384 at May, 1902. A Includes £201,470, amount of sinking de 
at June 30, 1894, applied in reduction of loans borrowed under acts 1872 tol о 
i As usual, before deducting anything written off depreciation or on абсо 
of capital repaid out of sinking fund. j Permanent way £669,186, electrical equip 
ment £466,596. k Land £89,206, buildings and fittings £410,911, machinery 007 
plant £387,554, rolling stock £307,049. 2 Salaries £394, wages of motor men ЕА, , 
conductors’ £3,986, wages in cleaning cars £823, and in oiling cars £131. m Inc ped 
ing ticket check 1900-1 £577, 1899-1900 £847. п Proportion of cost of uniforms. 
o For entire system, including £2,450 for electrical sections and £18.375 for horti 
sections provided for permanent way renewal fund. p Entire system—£95,784 983 
horse section and £18,375 on electrical lines. 9 1,165,749 units for traction, a 
for lighting in 1899-1900 respectively, 1,599,303 and 202,252 in 1900-1, and 10,52 җә 
and 1,011,593 in 1901-2. 7 Salaries £533, motor-men £5,821, conductors £5,700, гав 
cleaning wages £1,493, wages oiliog cars £132. s For entire system — £92,154 on ge 
section and £46,984 on electrical section. t Entire system, including £18,790 © 
horse section and £3,000 for electrical section provided for permanent way rene 18 
fund. u Salaries £5,203, motor- men and conductors £112,843. v Cleaning (Coni 
£11,571, oiling cars £1,722. w £7,906 insurance. т Entire system —£320.120 3 for 
electrical section and £1,248 from horse section. y Entire system C66, 1 for 
electrical section and £501 for horse section, also £43,053 for electrical and #1,50 
horse lines permanent way renewal fund. ick 
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Glasgow Corporation, 


October 13, 1898. 
Overbead trolley at 500 volte, 
J. Young. 
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ELECTRIC TRAMWAYS. 
[| Huddersfield Corp. 
February, 1901. 
Overh'd trolley at 500v. 
H. N. Thomas. 

K. F. Campbell. 


Vear ended 


Year ended 


| Year ended Half-year ended 
PERIOD. | MAY 31,1900. | wav31,1901. | MAY 31,1902. | SEPT 30, 1902. 
QUANTITIES, | 
Tt OF ООРОО AATE NE IEEE ETET | 927,870 1,319,977 • 11,935,099 ¢ 578,214 
e E EE titer v nee dvon aa eae E еназа 14.825,858* 22,066,591 ¢ 155,243, 378° i 
Length of line authorised (miles)) | — I 13854 50 
< sc en nai LEON ah | 104 874 1034 35 
* „ under construct'n (miles) | — — — usi 
„ or route worked (miles) | 5° 435° 515° 98 
» 5» Single track worked (miles | nil nil nil 215 
* „ double track worked (miles) ................. | 5 45:5 51:5* 7^ 
Total equivalent length of single track worked (miles). 10* 87° 103^ 35> 
Rolling stock, No. of motor cars or locos. ................. 28e 40 559 61 
Rolling stock, No. of trailer cars РУТ | — 0 — 5 —b nil 
| Per mile o Per mil | | 
TN төш. Pure тоа, | Permits, | ләш Тиш | тыш, | Por mno ot 
. — — — 
D, . ЛЫЧ £L 400, 000° 33100 £1,400,000: 400,000° £31,460 £2,400,000 £46,150 — — 
Autiiorised bare eee cette tar men oo orani sacs | — | — — | = 
f ˙ . 1, 400, 900 « e 33,1 100 1,400,000 514 460 | 2,400,000 | 46,150 — d 
Received — s TC 1,091, 795 25,8 840 | 1,957,266° 44,000 2,198,114 |. 42,300 — — 
» .net enen ede eee, — — — — — 
GPV ³ uve pcs ³⁰ сезиб нъ pron Kos эздән 1 091, ‚795° 258 840 |1,957,266*| 44,000 12, 198, 114 | 42,500 T - 
Expended din ыа P ESSA аа НЕС 1, 061,339° 25, 100 1,947,730 43,800 [29 355,773 45,300 — — 
. 0 iss) ˙r—wp . ˙ OT — — | — = 
з in course of construction... ove — | — 1126, 82% 21,660 — | — 
On working stock, with power station — | -— 1,195,721^ 22,960 = — 
c eoe (o tore sco w]wAA u — | — — ER as 
Balance of Capital Account 30,456 ° 721 — — — 
Reserve or Sinking Fund. precise nn 0634 6,090 313, 13,508 6.030 — — 
d ᷑mꝙ ... ̃ ²˙ A ..Ä Ä , 314, 7982 6,050 — ^ — 
Per ear 
REVENUE Tome | ши | Tote | un | m | ms | жш | me 
ab А ОРЛАР ЧЫНАРА œQ ðͤ r | £53,712 13:89d. | 280,392 14624. |£583,136 11°73d. | £26,507 11'01d. 
From passenger traffic ........ .. . . rmn | 95,612 15'86d. | 80,258 | 14604. | 582,146 11714. es — 
L 5525005564 h3oauogoesée en Жана 100 0*026d 184 0:024d. 990 0*020d. — == 
EXPENDITURE. 
ern t ESFERA OG £21,805 5:642d. | £33,408 6:079d. [£263,010 5'291d. | £12,831 5:330d. 
Power or Generating Ёхрепзез............................... 4,095 T'059d 5,827 1:0604. | 21,997 04434. | 1,831 05524. 
D ба ыза» Аааа дызы: 2,541 0°608d 5,849 0°700d. 7,953 0:160d. 
r ˙ mD —x—ꝝ ena 718 0:186d 741 01364. 9,652 0'194d. | | 1,065 04414. 
Дь ЧОНИИ nior] 496 0:128d 552 0:100d. 2,299 0*046d. 
Repairs and renewals at station.. | 552 0°138d 679 01244. 1,115 0'056а. || 269 | 0'1124. 
Maintenance Repairs and Renewals outside Station 3,886 0'876d 9,717 10894. 44.266 089 1d. 2,675 I:111d. 
% ]ð—w ð˙ ² ˙²ẽñ 1 891 0˙250d. 2,106 0:3835d. | 15,718 0°276d. 503 0:209а. 
Repairs of structure and buildings ...................... 176 0:046d 56 0:010d. 5,025 0°061d. 73 | 00508. 
Overhead line and cables k 05 | о 09 B 25 eis 4,979 0˙100d. 126 0 052d. 
MMMM Geis а r А : А ' с d. е : 

PM а Ц PER pur eir РАВОНИ 10 00034. 33 0:006d. sti 8 Wote, 1,975 | 08194. 
% ˙ AA 578%, 00984. 564" | 01034. 4:072" | 0:082d. a ma 
/ ²˙rvA..... TEE PEPE 11,153 2 884d. 16,392 2981d. | 154,700 81114. 6,907 2620d. 

, i sor dde praesente de аныз 10,052“ 2:6004. | 14,652" | 26604, | 131,617" | 26464. 5819 | 24154. 
Fuel, lighting, water, oil and stores 459 01144. 757 0:158d. | 17,446" | 05514. 597 01654. 

Ticketa and stationery |... (eorr eee eene ses да 566 600", O 157d. 885"| 01614. 5,558 00714. — — 
‚уе ОРЕ АМАК АЫ ¾ ͤvm K. | 56 00144. 118 0°021d. 2,099 0:042d. 91 0*038d. 
ä AES AT o Cani | 12,876 0*259d. 1,246 0*5 17d. 
CT ЧАЕКТИН „ | 5,190 0:104d. 668 02714. 
Stationery and printing... e | 1,250 0:025d. 
General establishment charges 5,175 08214. 5,473 0'9954. 5,796 0:076а. | 577 | 0'239d. 
F%%/CÄͤõÜÜ¹4ꝗ ² mi. AA | | 2.640 0:053d. 
Л FAECES an. ДЕВ. Leone take repa vd s aa ovo is | 21,198 04264. d 1.273 05 28d 
A —˙ TIME odas de Saw NE унй а ыд 7,905" 029421 ЕА tant 
| Per cent. to Per cent. to Per cent. to || Per cent. to 
Total. (mean capital Total. mean capital Total. meau capital, Total. mean capital 
FiNANCIAL RESULTS, expended. expended. expended. expended. 
Working Profit for Period |... e iori erret ee £146,068" 161 £139,138" 9947 |£321,374^ 1497 £13,676" 
Sum carried to depreciation fund ....................... 52,9057 5:82 51,509] 3:42" 111,956" 520% 3,501° — 
н Puirvé TUNG. aca агонии: ) 80.665: 8:86% 75.150: 499% 196.918" 9167 ^ 
Net interest on loan . . q |} | fo /о , /o 10,008 PY 
МОО Jo POTN .. 12,500° 1:377 12.500“ 0:837 12,500 0587 167° | 
Balance from last account — — | — — — — < | — 
Balance Available for Distribution 12.500 137% 12,500“ 083° 12,500* 0:58: — | — 
Percentage of total expenditure to revenue .............. 40677 48:4% 
Revenue per Mile of Route ...............,.................... £10,742 £946 
Expenditure per mile of route £4,361 £458 
Revenue per Passenger from Fares ....................... 0:868d. = 
Total Revenue per Passenger. 0:870d 223 
Number of Passengers per Car-mile ...................... | 160d. 130d. — 
» 0.) units generated . 6 cro secs | 1,217,752 1,711 E 11,559,082 Элу 
purchased I MM NUITS PN MET nil nil nil [E | 
Generating expenses per unit generated 0:807а 0:817d. 0:457aDigitizeg by OQ C 
Mean price paid per unit purchased — ux — * 
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LIGHT. 


It is almost а truism nowadays that the production of light 
is one of the most inefficient of all engineering operations. 
As is once more pointed out in Mr. EARLx's address reported 
in this issue—the amount of energy represented by the luminous 
radiation from an electric lamp is equivalent to no шом 
than a half to one per cent. of the calorific value of the coal 
burnt in the boiler furnaces of the electricity works, the lower 
figure applying to the incandescent lamp, the higher figure 
to the arc light. Of the various processes which form part of 
the chain between the boiler furnace and the lamp, that which 
goes on in the lamp itself is the least economical, for 10 per 
cent. of the original energy is still available at the dynamo 
terminals. Yet the efficiency of the lamp itself is the quantity 
that is measured with least accuracy. As is emphatically 
pointed out by Prof. J. A. Егкміхо іп the Paper which we 
conclude in this issue, there is no universally recognised 
standard unit of light, and no generally accepted method 
of reproducing the light standards we possess. Moreover, 
there are half-a-dozen or more methods of comparing a light 
with a standard, which may give as many different results, and 
the accuracy of the test by anyone of these methods is less 
than that of апу other scientific measurement. Many radical 
difficulties stand in the way when one endeavours to improve 
this state of affairs, but even if it may be vain to hope that 
the measurement of light will ever rank in accuracy with, 
say, electrical measurements, an improvement of our present 
methods should be the]desire of every physicist and every 
engineer, and he should do all in bis power to assist towards it. 

Taking the various points in order, we have, first of all, the 
uncertainty in the definition of our photometric units. The 
unit of luminous intensity, which is the fundamental unit, is 
the candle. A British standard candle is considerably larger 
than a Hefner candle, the unit employed in Germany, and 
the bee Carcel,” the French official standard, differs from 
both. The Geneva Congress of 1896, whose conclusions, 
however, do not seem to have carried much weight, fixed the 
„ bougie decimale” as a unit. This, as Prof. FLEMING 
humorously pointed out, is neither a bvuyie nor decimale, 


| Аге; the twentieth part of the light emitted normally by 


1 8q. cm. of platinum at its melting point—a difficult and 
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costly standard to reproduce, and one which can only be 
maintained with absolute accuracy for about one minute at a 
time, to judge by Mr. Petave.’s experiments, described by 
Dr. Guazesroox in the discussion. Other standards, although 
less costly and more enduring, are also difficult to reproduce, 
and we have no central authority in this country to whom we 
can appeal to test the candle-power of any particular lamp or 
sub-standard. 

Then, again, there is the question of photometry itself. 
How are lights of different colours to be compared, for what- 
ever light we take as the standard, other means of illumina- 
tion will differ from it in colour to a greater or lesser extent ? 
Is the criterion to be a comparison of the inten sity of differ- 
ently coloured shadows, or the brightness with which paraffin 
blocks or paper surfaces of two different tints appeal to the 
eye, ог is the true test a discrimination " опе, а comparison 
of the clearness with which we can discriminate obj ects when 
illuminated with light from the two different sources? Or is 
the so-called “flicker” photometer based on the correct con- 
ception of the physical quantity we want to measure? It is 
important that some photometric method should be decided 
upon as being the best, and that it should be adopted to the 
exclusion of others ; for it is the curse of photometry that the 
same light measured by the same person by different methods 
will give different results, and different persons measuring 
and performing the test by the same method will also obtain 
different results. It should not, however, be impossible to 
ascertain by which method the personal error is least and by 
which the instrument error is least, and then to decide upon 
a method combining а small average pers onal error with а 
small instrument error. 

The main question at the moment is how these points are 
to be decided and by whom. In this respect Germany is in a 
better position than we are, as it has an institution which will 
test any sub-standard officially and issue for it a certificate of 
ita candle-power, and, in case of dispute, this institution—the 
Physikalisch-Technische Reichsanstali—may be appealed to. 
Moreover, in that country, although there is no specifically 
official photometer, the Lummer-Brodhun occupies already a 
semi-official position, and is recognised as the one usually 
employed for important tests. Failing an international agree- 
ment, which, let us hope, may be arrived at before long, so that 
we may have an ‘ international candle-power, just ав we have 
international ohms, metres, grammes and seconds, let us at 
least have some standard and some standard testing authority 
in our own country. It is, of course, the National Physical 
Laboratory that should supply this want here, and Dr. Graze- 
BROOK Would have made his interesting remarks on the Paper 
still more valuable if he had indicated whether, and, if so, 
when, we might expect this institution to undertake the work 
and responsibility of a central photometric authority. Failing 
this help from the State, might not electrical engineers and 
gas engineers combine to provide what is required. If a 
strong committee composed of leading physicists and engineers 
of the Institution of Electrical Engineers and the corresponding 
society of the gas engineers were formed and provided with funds 
for the necessary preliminary experiments and observations— 
in which possibly they might receive the assistance of such 
an institution as the Davy-Faraday laboratory—they could 
doubtless soon determine а working standard and a working 
method of measurement. Even it were not the best pro. 
visionally this would not be of vital importance. Then this 
committee might erect a central laboratory for the purpose of 
testing and verifying standards snbmitted to it, and such a 
laboratory might well be expected to pay itsown way. Even 
the National Physical Laboratory, if it were to be extended 


во ав to undertake “ technical " measurements as the Reich- 
sanstalt does, might eventually make this branch of its work 
self-supporting. | 

In concluding this article, however, we would add a word 
for the benefit of electric lighting engineers. Although we 
suffer from the want of an absolute photometric standard and 
an „official photometer, yet photometric measurements with 
a fair degree of relative accuracy may be made by many of 
ihe methods described in Prof. FLEUmd's Paper. Our defi. 
ciency as regards a central testing authority makes it none 
the less important that they should pay more attention to 
photometry than they have done hitherto. The problem of 
educating the consumer to employ proper judgment in select- 
ing and replacing his lamps isa difficult one, and, on the other 
hand, the basis of a free supply of lamps is also hard to 
decide upon; but, none the lese, if every large electricity 
supply station were equipped with a photometer room, and 
used it to good advantage, the electric light industry would 


benefit. 
——— —— | 


THE PHOTOMETRY OF ELECTRIC LAMPS.* 
BY DR. J. A. FLEMING, M.A., F.R B. 
(Continued from page 555.) 


IV.—PHoToMETRIC UNITS. 


We may, in conclusion, make a brief reference to the subject of 
photometric units and international agreements thereon. The Con- 
greas of Electricians at Geneva, in 1896, adopted a nomenclature as 
follows :—They accepted as the names of the five fundamental 
photometrical quantities the terms (1) luminous intensity or inten- 
sity ; (2) luminous flux ; (3) illumination ; (4) brightness or intrinsic 
brightness ; (5) lighting or quantity of light. They adopted as the 
unit of luminous intensity the candle, and defined it as being prac- 
tically represented by the decimal candle or bougie-decumale, which 
& previous congress in 1889 at Paris had defined as the twentieth 

t of the light emitted normally by 1 sq. cm. of platinum at 
its melting point. The 1896 Congress farther asserted that this 
decimal candle might be practically represented by the Hefner unit. t 
As the unit of luminous flux, they adopted the word lumen to signify 
the light sent out from a unit source through a unit solid angle. 
Following the decision of the congress held in 1893 at Chicago, they 
defined the unit of illumination as a flux of 1 lumen per square metre, 
жр it a lux, and the other units were specified as in the table 

ow :— 


Photometric quantities. Units Symbols, 
Luminous intensity ... ... The candle ........................ I 
Luminous flux ............... The lumen ........................ o 
Illumination . Phe lun зна E 
Intrinsic brightness ......... Candles per square centimetre. і 
Quantity of light ............ The lumen-hour .................. 


The resolutions of congresses are often carried at the instigation of 
one or more influential or persuasive speakers, but it is a matter of 
regret that we have not in these matters what the politicians call a 
referendum to the general body of electricians. No congress can force 
a term into use which does not commend itself to the mind of the 
ordinary worker. In this case one cannot but wish that the reso- 
lutions adopted had been previously more discussed in the technical 
press. In the first place, the candle is too small a unit of luminous 
intensity for the purpose of electric photometry. The unitof lighting 
adopted now for а long time past by electrical engineers has been 
the 30-watt glow lamp which, when working at 3 watts per candle, 
gives a light of 10 candles, Futhermore, electricians are accus- 
tomed to reckon out the whole of the lighting of a supply station 
which is conducted partly by arc lighting and partly by glow 
lamps of various sizes, in its equivalent in 30-watt glow lamps, 
which used to be called 8-candle lampa, but, as a matter of fact, 
are nearer 10 c.p. in, a 10-candle lamp is now the photo- 
metric unit adopted in gas-light photometry by the gas refpreer. 
The carcel lamp, the French official standard, has a value not 
far from 10 candles. Hence, the candle is becoming a thing of 
the past, both as a practical illuminant and as an actual standard 


* Abstract of a Paper read before the Institution of Electrical Engineers 
on Deceniber 11, 1902. | 

f See Rapport sur les Unités Photométriques,” par М. A. Blondel. 
Congrés International des Electriciens, Genéve, 1896. 

t The word /vx was originally suggested by Sir W. H. Preece, at the 
1899 Paris Congress of Electricians, ав the name for а unit of illumination, 
and applied by him to express an illumination equal to a Carcel-metre, nearly 
equal to 1 candle-foot in magnitude, 
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in photometry. We have got rid of the article itself, why should 
we retain the name? It is like continuing to reckon lengths 
in “ barleycorns,” three of which were said to make an inch ; and if 
the candle is no longer in use in practical photometry, it will soon 
have to be expunged from the Statute book as the legal unit of light. 
At the present time it may almost be called archaic, a thing to be pre- 
served in museums, but not to have its name perpetuated as a unit of 
light in every way too small for modern pu в. A unit of light 
of convenient magnitude for the purposes of electric lighting is that 
which is given by the 30-watt glow-hamp or by the Harcourt pentane 
lamp as adopted by the gas referees. 

Instead of calling this standard of luminous intensity 10 candles, 
why not call it 1 lamp ^ The word lamp is a short, common word 
existing both in French and German, and, therefore, not presenting 
anything strange in sound.* A light which we now call 10-candle 
power would be called 1-lamp power, and similarly lamps of 20 c.p., 
50 c.p., and 100 c.p., would then be called lights of 2-lamp power, 
5-lamp power, and 10-lamp power. These simple multiples are more 
convenient than the present 8, 16, and 32-candle multiples which 
are in use for glow-lamp classification. These last multiples 
were only adopted originally because at the outset electric-lighting 
people copied gas-lighting people in everything. We put our wires 
8 into gas brackets, fixed our electric lamps to gas chandeliers, 
and selected as the standard glow lamp one which gave the same 
light as an argand gas burner consuming 5 cubic ft, per hour. It 
would appear, therefore, that a case can certatnly be made out for 
reckoning luminous intensity in larger units than а candle, each of 
which is called I-lamp power, and equivalent to what we now 
call 10 cp.t This would have another advantage, because the 

+ Although so-called 5-candle lamps are much used in electric lighting, 
no difficulty would arise in speaking of these as half-lamp power, and the 
23 с.р. lamps as quarter-lamp power. 
unit of brightness or illumination would then be the lamp-metre— 
namely, brightness produced by a luminous intensity of one lamp on 
a white surface ata шап ce of 1 metre. This brightness would be very 
nearly equal to a carcel. metre, originally named а “lux” by Sir W. Н. 
Preece, and to that which we call 1 candle-foot, a convenient illu- 
mination for the purposes of vision. The candle-metre, or bougie- 
metre, christened by the 1896 Congress 1 lux, is too small an 
illumination to take as a standard. An illumination of 1 lux ona 
printed pege is not sufficient to enable us to read. It is about the 
illumination given on a еер in the hands of an unfortunate 
traveller in a railway carrisge illuminated by one of the miserable oil 
lamps still in use on some lines. The least comfortable illumi- 
nation for discriminating print is one 10 times as great as that 
called by the 1896 Congress a lux. The practical photometerist 
hardly ever feels the need for other units than those of luminous 
intensity and illumination. In the suggested nomenclature the unit 
called the lamp would be the name for the first, and the lamp-metre, 
which might also be called a lux if desired, would bethe unit for the 
second. If the Violle platinum standard should be ultimately 
adopted as the final standard of reference in Great Britain, the lamp 
might be defined as that 1 0 given out normally from half a square 
centimetre of the surface of platinum at its melting point. It could 
be reproduced or recovered at distant places by the use of a Harcourt 
pentane argand lamp, or by the use of one of the large bulb electric 
glow lamps taking 30 watts. 

Again, why do we still adhere to that rather absurd method of 
measuring what is called the “ efficiency” of an electric lamp by 
stating the watts per candle? This so-called efficiency is greater the 
less the number by which it is defined. We ought rather to specify this 
quantity in lumens per watt or per kilowatt. In lumens per watt the 
efficiency is a number near to 4 for a glow-lamp and 12 fora continuous- 
current arc, and these numbers give us at once some idea of the 
relative economy in working. e prefer, however, apparently to 
travel along old intellectual grooves rather than strike out for a 
new and better way. A more important matter, however, than the 
reorganisation of nomenclature is the actual establishment in England 
of a primary reference standard of light. 5 there is no 
court of appeal in case of disputes as to the so-called candle- power of 
glow lamps or arc lamps. ithout presuming to dictate a course of 
action, it is much to be desired that this matter should engage the 
attention of the National Physical Laboratory without delay, and 
that a careful re- investigation should be made of the Violle platinum 
standard, and at the same time the Lummer and Kurlbaum platinum 
standard as adopted by the Reichsanstalt should be examined. Also 
experiments should be underteken to see how far the large bulb 
glow lamps made on the plans suggested by the author can be 
employed as a means of distributing or reproducing this standard in 
distant places. 

The Hefner lamp has rightly never been accepted in Great Britain, 
as it is not a suitable practical unit for electric photometry; but if 
the platinum reference standard could be set up av one or two places, 
and if it could be shown that the light from 1 sq. cm. of molten 
platinum is practically represented by twice that given by & Harcourt 
pentaue lamp, or by a certain glow lamp made and used in a certain 


* French, Za Lampe ; German, Die Lampe. 


manner,the difficulties which beset photometry at the present moment 
from the want of common ised standard would be diminished, 

It is unfortunate that national feeling seems to enter into thie ques. 
tion of the selection of standards of light. No sooner is one practical 
unit suggested in France than a different one is adopted in Germany 
and a third in England ; but that is no reason why the whole ques- 
tion should not even now be re-examined ab initio by photometrical 
experta with the object of settling an international unit of light, and 
obtaining for it universal acceptance as in the case of the inter- 
national electrical units. These suggestions are thrown out, not in 
any dogmatic spirit, but as the result of nearly 20 years' experience 
in the testing of electric lampe, and in the hope that they may 
stimulate discussion and enable the members of this Institution to 
formulate their experience and opinions on the photometry of 
electric lampe. 

The Paper concluded with a bibliography containing the titles of 
some of the principal works on photometry and original Papers which 
have been published during the last 30 years. 


The following is an abstract ot the discussion which took place in 
connection with the above Paper :— 


Thursday, December 11th. 

Mr. А. С. VERNON HARCOURT dealt chiefly with the photometry of 
light varying in colour. Many years ago he had been investigating the 
photometry of arc lights on behalf of the Elder Brethren of the Trinity 
House in connection with the value of various sources of light for usa 
behind lighthouse lenses. Some temporary lighthouses had been set up at 
the South Foreland, in which the sources of light were respectively an oil 
lamp, a gas lamp and an arc light. These were placed one above the other, 
and the value of the various methods was tested in different kinds of 
weather. There had not been found any great difficulty in arriving at a 
comparison between the arc light and the large flame lights. The measure- 
ments were chiefly made at a considerable dietance from huts provided by 
the Trinity House authorities, sometimes 2 or 3 miles away from the lights, 
and the whole of the light sent through the holophote of the lighthouse 
was concentrated upon the huts where the photometry was done. In the 
Bunsen photometer which was used, the plan was adopted of having a por- 
tion of the paper surface on which the light to be measured and the stan- 
dard light were thrown of different degrees of translucency. Instead of 
the grease spot, something like a star or circular saw with serrated edges 
was used, and this apparently small difference made considerable difference 
in the power of estimating the lights tbat were compared. The appearance 
of the different illuminations was, of cours», exceedingly different, but be 
found it was quite possible to make а comparison by fixing the attention 
upon the degree of distinctness of the pattern of the star against the back- 
ground without being distracted by the difference of colour. In one case 
a blue star would be seen upon a pink ground, and in another case a pink 
star upon a blue ground. The results of these observations showed a very 
fair agreement, and he had found that many of the intelligent mechanics 
and other servants at Trinity House could obtain accurate results with this 
method. Не did not remember what tbe percentage error was, but it was 
not very great. This remioded him of what Sir William Abney had shown 
—viz., that a fair judgment could be made between lights of different 
colour by using a comparatively large oscillation. There was, apart from 
one’s perception of different colours, an impression of brightness, and if 
only sufficient exaggeration were made, it could not be doubted whether а 
very bright green light was brighter tban a dull red light. A comparison 
of this kind could be used in experiments, and then, as Sir William Abney 
had pointed out, by using rather large oscillations and gradually coming 
together at a central point, it was possible to arrive at an opinion as to 
what was the middle point representing equal illumination. 

Dr. R. T. GLAZEBROOK said that he bad a particular reason for being 
thankful to the author, because he had called attention to the important 
work in this matter which still remained to be done, and had made sugges- 
tions of great interest and value on various points as to how that work 
might be taken up by the National Physical Laboratory. So many sugges- 
tions had been made as to what might be done by that institution that, 
although the director, he feared it would be long before they could all 
be carried out, yet he was glad to have suggestions made in order that he 
could go to the powers that be with a still stronger case and prove to them 
the utility and necessity of that institution. However, with regard to 
photometry, the National Physical Laboratory was in a better position 
than it was with to some of the other questions, because, although 
nothing had been done there yet, by the generosity of Sir William Preece 
and some others a very complete equipment of photometric instruments 
and appliances was to be installed, and he hoped to go into the question 
thoroughly and completely. There was very little to criticise in the 
Paper, for with most of it he agreed very cordially. However, it had 
appeared to him that the position taken by Dr. Fleming with regard 
to the Vernon Harcourt pentane l.candle standard as compared with 
the amyl-acetate standard was, perhaps, not one which would be assigned 
to it by all writera on photometry. Taking the figures given in the Paper, 
for instance, it appeared that the effect of pressure on the Vernon 
Harcourt 1-candle flame standard was four or five times as great as the 
effect of changes in the temperature on the amyl-acetate, which seemed to 
be a difficulty. With regard to the 10-candle pentane flame he was not 
sure whether Dr. Fleming had examined the question of atmospheric pres- 
sure in the same detailed way as he had regarding the 1-candle pentane 
lamp and the amyl-acetate. He was, however, more interested in what 
Dr. Fleming said about the possibility of arriving at an incandescence stan- 
dard of light and to the reference made in the Paper to the recent and 
very valuable work of Mr. Petavel. He had read this work with very great 
care and valued it very highly. He was inclined to think, however that 
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Mr. Petavel was possibly a little too sanguine in the expression of opinion 
as to the poesibility of realising the Violle standard. Mr. Petavel had 
succeeded in doing it by means of the precautions described in the Paper, 
but it seemed to him that if the platinum had been melted by means of an 
electric current, the result might bave been rather more eatiafactory. But 
Mr. Petavel had found difficulties in using the electric current to melt the 
platinum, and had had to have recourse to a mixture of oxygen and 
hydrogen. However, he had described cne or two methods in which 
platinum raised to incande:cence by means of the electric current could 
be utilised, and showed that there were two conditions to satisfy in doing 
this. First, there must be a good surface, which always, at the same tem- 
perature, radiated exactly the same, and secondly, it must be cei tai: that 
the temperature of the surface which was radiating the light зешаіпеа 
constant throughout the time. Не took it that the first condition could 
be attained satisfactorily if platinum or one of the metals of the platinum 
group were used. Mr. Petavel had recently been making experiments with 
iridium-platinum, &c., and had better results than with pure platinum. In 
the last number of the Berichte of the Reichsanstalt the use of carbon as 
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the incandescent surface was described, and an account was given of а carbon 
surface giving a high temperature. Fngincering for October 31st gave а very 
full deecription of this arrangement. There were various methods for deter- 
mining whether the temperature of the surface employed as the radiator 
was definite in amount at the time of its employment. Опе of these was 
the method referred to in the Paper—viz., that of Lummer and Kurlbaum. 
It was well known that the amount of light absorbed by any given material 
of a given thickness—eay a cell of water 2cm. thick— varied with the tem- 
perature of the radiating source, and, therefore, if the temperature of the 
radiating source could be raised until a certain definite proportion of its 
heat was absorbed, it was then known that the temperature of that source 
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was definite. Of course, in realisiug this, which was what Lummer and Kurl- 
baum had done, thera was the difficulty cf measuring the 10 per cent. 
absorption, and of making sure that the two sources of radiation, which 
were employed in the apparatus, differed by 10 per cent. There were, 
however, other ways of realising that result. The intensity of radiation 
differed in different parts of the spectrum, and the curves of radiation for 
the red and the violet parts of the spectrum were different, so that if the 
radiated light from the two sources was separated into two parts, and 
paesed through a spectro-photometer, and if the radiations from |the 
two ende of the spectrum thus formed were examined with respect to 
the variation of the temperature, it would be found that while for low 
temperatures of the radiating body the radiation from the red end of the 
spectrum was the greater, yet, as the temperature of the radiating body 
increased, the radiation from the violet end of the spectrum became the 


greater, and for one definite temperature of the source the radiation 
from the violet end had the same intensity as that from the red end. 
Curves showing the relation between radiation and temperature croesed at 
one point, and that point gave the definite temperature for the radiating 
source. This method had been used by various experimenters, and was now 
used at the Reichsanstalt. The objection was that the two curves of radiation 
obtained were very steep to the vertical axis, and so the point at which 
they crossed could not be determined with very great accuracy. But there 
was also a method which had been used lately by Mr. Petavel. Fig.8 gave 
the normal results of the intensity of radiation of incandescent platinum as 
obtained by him. It would be seen that starting 10 seconds or so after 
the experiment began there was a considerable luminosity of nearly 2j in 
certain units, which dropped very rapidly. After 75 seconds it suddenly rose 
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again through a number of units almost from 0:5 to 1. At that moment 
the incandescent platinum began to solidify, and then for some little time 
onwards—to about 120 seconds—the intensity of the illumination remained 
practically ecnstent, and at what Petavel called 1 unit. In order to get 
this result it would be necessary to repeat very exactly the conditions which 
Mr. Petavel got, as it showed the result of one of his most succees- 
ful and satisfactory experimenta. Fig. 9 gave the results of experi- 
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ments in which a comparison was made by means of two thermo-piles of 
the light from the red and blue ends of the spectrum. The light from the 
red end fell on one thermo-pile and the light from the blue end fell 
on the other, and the two currents traversed the galvanometer in 
opposite directions. At a temperature of about 1,100deg. the galvano- 
meter is undeflected, the two radiations being equal. Fig. 10 showed the 
relation between the temperature and the percentage of radiation trans- 
mitted by various substances. Fig. 11 showed the same as the previous 
one, but using different materials, The temperature centigrade was shown 


602 


THE ELECTRICIAN, JANUARY 30, 1908. 


along the bottom, and the amount of light transmitted as the temperature 
гове was showo on the curves. In the case of all substances, except black 
fluor spar the radiation transmitted increases with the temperature. 
Fig. 12 gives th arrangements adopted. There experiments seemed to 


Fic. 12. 


him to hold out very considerable hopes of success, and to open up the 
possibility of obtaining & thermal standard of radiation which would be 
superior to the original Violle standard and to the Lummer and Kurlbaum 
now used in Germany. This work of Mr. Petavel’s was laid before the 
British Association at Belfast, but had not been noticed very fully at the 
time. 
Sir W. De W. ABNEY dealt with that part of tbe Paper referring to 
colour photometry. He did not think that methods such as the flicker 
photometer and the discrimination photometer measured the brightness of 
the light at all. It was a degree towards it, but it was not the actual 
thing. The only way to do this was to place the colours side by side 
and judge when they were all of equal brightness. By this method, 
which he had been accustomed to use for a great many yeara, he 
could match a red and a green light to within 4 per cent., in fact, 
just as readily as he could match two lights of tbe same colour. 
It was thie. Supposing he had а red and a green light, he could put a 
slit in the spectrum, dividing it into two parts, and he could make on the 
green a patch of white light which could not be distinguished from the 
white light of the comparison light. He used the crater of the positive pole 
of an arc light for bis work, and he used the whiteness of that light for the 
purpose of comparison. He could bring the two rays together and match 
absolutely the white light with the red and the green. By shutting off one 
of the lights, two white shadows, side by side, were obtained. By covering 
up the green light the red was obtained alongside the white, and then by 
means of se:tors, it was possible to make the white alternately too bright 
or too dark, and, of course, there was a point between the two in which the 
white was not either too bright or too dark compared with the red, and 
there was a point at which there was no flicker at all. By shutting off the 
red light and allowing the green to go on he could measure again in the 
game way, and get a certain percentage. By measuring the white light in 
the same way the sum of all the different components was equal to the 
integrals. He next referred to Prof. Fleming's mention of Purkinje’s 
phenomena, and to Paper by himself (Sir W. Abney) before the Royal 
Society, many years ago, in which this was set forth. But tbis particular 
phenomenon could only be applied when the lights to be measured were 
comparatively feeble, and he did not think very much attention need be 
paid to it when measuring lights of the ordinary brightnesses. The fact 
that there was a blue light meant, practically speaking, that there was no 
red, but in sunlight or dim sunlight there was no phenomenon of this 
description whatever. Purkinje’s method wa: not one for measuring the 
brightness at all, it was what was known as measuring the acuteness of 
vision, which was a very different thing. The acuteness of vision in the 
yellow was a great deal more than the acuteness of vision in the blue. In 
delicate photometry he did not suppose that anybody bad realised the 
fact that if a piece of white paper lin. in diameter, and another piece 
fin. in diameter, were placed on a black ground Sin. or din. apart, it 
would be seen that the big spot жаз considerably less bright than 
the iin. spot, although they might be cut out of the same paper, 
Dealing with the spectrum colours the same thing occurred, and it only 
showed that in dealing with photometry all the phenomena of the defi- 
ciencies which exiet in the eye must be taken into account. With regard 
to the white space, the yellow spots in the eye might account for this, but 
they would not account for а difference in intensity in the red spot because 
the yellow spot of the eye allowed all the rest of the red to go through 
without any absorption whatever. The flicker photometer came under the 
same ban to his mind. It was necessary to be very cautious ia stating 
that acuteness of vision was equivalent to brightness cf light. There was 
another method for very accurately ascertaining the brightness of light as 
distinguished from acuteness of vision, and that was by extinction. This 
was one of the first experiments he adopted for some War (Office experi- 
ments 50 yeara ago when the electric light was first being introduced into 
the service, and he came to the conclusion that the extinction was the beat 
method. Не did not see the slightest difficulty in comparing even a smoky 
railway lamp with the arc light. 
After being at it ior some time one never made a mistake. Personally, he 
preferred two very distinct coloured lights to two that were similar. 


(To be concluded.) 


It was simply a matter of practice. 


GENERATION OF HIGH-YOLTAGE ELECTRICITY BY 
EXHAUST STEAM. 


Prof. Magnus Maclean has sent us the following particulars of an 
interesting phenomenon recently observed at Glasgow, which formed 
the subject of a note by him at the last meeting of the Glasgow 
Local Section of the Institution of Electrical Engineers. He says: 

About the beginning of October Mr. Valentine, the local district 
manager of the National Telephone Co., telephoned to me that one 
of their employés received a very alarming shock from a disused 
telephone wire in Shettleston, in the east side of Glasgow. I was 
told that the wire was No. 14 wire and was about Ath of a mile in 
length, insulated in the usual way, and at the time unused. The 
workman was repairing some other wires at the time, when he ha 
pened to touch this topmost wire, and received such a shock that he 
nearly lost his balance. As the wire is about 26ft. above the ground, 
and as its capacity in practical electromagnetic units could not be 
much different from ,j,th of a microfarad, I could not under- 
stand how anyone could get a severe electric shock from it. I 
made a short mental calculation that even supposing the wire was 
capable of holding a difference of potential of 2,000 volta, the shock 
could not be severe. Thus the energy of the ehock in this case 


=3(_) x 10-*) (2,000)? joule = 1. joule 1 
(55 х 10 ) (3000) joule 880 Joule ana foot-pound. 


One of the items of my communication to the local section that 
interested—or, perhaps, I should say amused—the members most, was 
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my reduction of the energy of electric shocks to so many foot-pounds. 
Thus, I instanced the shock from a 250-volt circuit by assuming the 
reaistance of the human body to be 2,000 ohms Берк Paper by Ттойег 
last session giving resistances at different voltages, aud between 
different parts of the body) and the time of contact to be 3th second. 
In this caee the energy of the shock = ОО; „ 3 joule = 6:25 joules 
=4 6 foot-pounds, Hence, if we assume the time of discharge to be 
the same in both cases, we have activity of goth foot-pound per 
second in the first case and 23 foot-pounds per second in the second 
care, which latter is an p oriri raction of a arg wir 

I told Mr. Valentine that I could not understand the shock, and 
that I would be pleased to accompany him to the place to make 
direct and personal observations, It turned out that there was ln 
the near neighbourhood of the wire a colliery engine with the E 
of the exhaust steam pipe about 30ft. from the insulated wire, an 
that the shock was received on a day when the steam trom the 
exhaust pipe was being blown by the wind directly on to the tele- 
phone wires. The day I visited the place the wind was in the 
opposite direction. I got a gutta-percha insulated wire metallically 
connected to the top wire from which the shock was received (see 
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sketch above), but I could not get any shock from the lower bare 
end of it 2ft. from the ground. I even connected this bare end to 
the umbrella of a Kelvin portable electrometer I had with me, and I 
tried to take earth and air readings in the usual way, but I could not 
notice any difference. However, by taking the potential of the air 
at this place and 6ft. above the ground, I found the portable electro- 
meter indicated 200 volts when the engine was not running and 900 
volts when the engine was lifting hutches. This proved that a posi- 
tive cloud of electricity was passing above me which obviously was 
due to the steam iesuing under pressure, I then went round to the 
back of the building во as to be a little nearer the issuing steam, and 
I found the electrometer indicating 900 and 1,100 volts with engine 
not running and running. 

А collector, consisting of а large number of short wires, porcupine 
fashion, was fixed at the end of a long bamboo rod. This porcupine 
collector was placed in the issuing steam. A vulcanised indiarubber 
wire was connected to the collector and the other bare end brought 
near а metal rod driven into the ground. When the engine was 
lifting the hutches, sparks from jin. to Zin. could be obtained. This 
showed a difference of potential of between 40,000 and 50,000 volts. 
I tried the spark through my body, and it was very severe, distinctly 
and unpleasantly felt in the triceps of the arm. І have often taken 
а spark from one terminal of a large 24-plate Wimshurst machine, 
but such a spark, though 2in. or more in length, and, therefore, 
equivalent to nearly 200,000 volts, was not felt beyond the wrist. 
Indeed, generally the shock simply feels like suddenly pushing a 
needle a small (very small) fraction of an inch into the skin at the 
knuckle. Hence, when the wind was blowing the steam on to the 
insulated wire it probably acted as a collector, and as the rate of 
generation of electricity by the steam was very rapid it was quite 
poseible to receive from the wire а shock far more severe than the 
electrostatic shock I calculated above. 


METHODS OF SUPPORTING AND PROTECTING 
INSIDE CONDUCTORS.* 


BY О. L. FALCONAR. 


"The author has endeavoured to classify the conditions usually met 
with broadly under the following headings: 
(A) Exposed Positions, — This may apply to very rough places for 
instance, certain parts of shipyards, boiler shops, forges, collieries, 
&c., where d to the conductors from mechanical injury, damp- 
ness, corrosive salts, gases, or other causes have to be provided against. 
(B) Ordinary Posttions.—Where damage from mechanical injury is 
not to be apprehended, but protection against general dampness, 
moist vapours, corrosive salts in plaster, &c., must be allowed for. 
Instances of this class occur in all new buildings, mille, warehouses 
and workshops. 


(C) Unexposed Positions, —Where no deleterious effects other than 
the actions of the atmosphere, and general deterioration owing to 
ordinary wear and tear are to be encountered. Such conditions are 
met with in certain offices, shops, dry goods manufactories, &c. 


CLASS A.—ExposepD POSITIONS. 


The requirements in regard to the methods of supporting and pro- 
tectimg conductors for class A may be briefly stated as followa]: —The 
cond uctors must be rigidly supported throughout their entire length 
and protected by a substance which will withstand continual rough 
usage ; they should be protected from moisture and be capable of 
being added to or withdrawn without inconvenience. Such sub- 
stances as wood casing, insulating cleats, or any form of split tubing 
would be unsuitable for this class, and one of the commonest methods 
is to draw the wires into “ iron gas barrel." 

Iron Gas Barrel.—There are many objections to this system. Lack 
of flexibility, interior roughness, extreme difficulty in preventiog 
damage to wires in drawing-in, and rapid deterioration of cables 
owing to internal moisture, are some of the principal ones. 

Lack of Flexibisty. — The difficulties which arise, especially where 
tubing of large diameter has to be used, in getting round irregular- 
sha bodies with any pretence of neatness are very great. Stan- 
dard bends, elbows, and tees can in many instances be used. 


Interior Roughness.—The ordinary class of gas or steam tubing is 
unsuitable for use as a protection to any but armoured cables owing 
to the interior roughness which invariably existe Tubing should 
only be used after having an iron rod of nearly the same diameter as 
the inside of the pipe driven through, and the ends should also be 
rim to remove any sharp ed after this is done. It is 
important that insulating bushes should be fitted at the point of 
entry or erit of cables from any kind of metallic piping. 

Screwing.—The screwing of this class of tubing, besides taking a 
large amount of time, is another source of danger to cables. Тһе oil 


* Abstract of Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers, January 19, 1902. 


used for lubricating the die is very apt to get on to the cables, and 

lays havoc with any type of rubber coveringe. The r edges 
eft on the ends of the tubes after E are also likely to be over- 
looked and puncture the insulation of cables. Packing cables, owing 
to the use of too small diameter of tubing, is a great cause of damage. 
The author has found that tubing less than jin. inside diameter is 
little use in the case of a draw-in system where looping is substituted 
for jointing. 

Jointing.— In jointing this class of qui watertight joint is not 
easily obtained. In moist ре rust will help to fill up any crevice, 
but where cables are led where oil is likely to be scattered about, 
great care has to be exercised to avoid this finding its way through 
loose couplings. Red lead should be Kopt well off the end of the 
tube to which the coupling is screwed. Tarred T yarn or asbestos 
twine appears to be suitable for making water-tight joints, but the 
author is not aware if they would resist oil. Possibly lead wire would 
be suitable for this purpose. 

Internal Moisture.—The deterioration of cables through internal 
moisture produced by condensation is a defect common to all metallic 
tubing methode, and often causes serious faults to develop after the 
installation has been working for some months. In long vertical 
runs terminating at a switch or fitting, water often collects, and 
develops an earth or short circuit. In horizontal runs it collects at 
bends or dips in the pipes, and the cables at these points often break 
down. There are three methods of overcoming this : (1) Drainage 
holes or traps may be adopted, and the pipe given a slight fall to 
these positions ; (2) the wires may be lead-covered or enclosed in 
some other suitable water-tight covering ; or (3) the tubing may be 
coated with a non-conducting substance such as paper, which is said 
to prevent the formation of moisture by condensation, this tubing 
being generally of welded steel of thiuner gauge than ordináry gas 
barrel. The author believes the second method is to be preferred, 
as it is impossible to prevent moisture collecting in some parts of the 
tubing, in spite of drainage boxes or vents; and the third method, 
besides providing a porous substance which may, if water finds its 
way into the tube, remain damp for а longer period than an unpro- 
tected pipe, destroys one of the greatest advantages of iron pipe work— 
viz , the prevention of unnoticedjleakage by immediate dead earthing, 
and consequent warning by the blowing of the fuse protecting that 
circuit. 

Welded Steel Tubing.—Heavy gauge, uninsulated, welded steel 
tubing of smooth interior can be obtained at a slightly higher cost 
than ordinary barrel, and this overcomes the difficulties due to 
roughness, Other disadvantages arise, however. The thickness of 
tubiog is hardly enough to allow of a Whitworth” full standard 
thread being cut, so the makers supply special dies cutting a much 
finer ucstandard thread, which is a great inconvenience to users. It 
seems unfortunate that more uniformity does not exist in regard to 
the diameter of this class of tubing. One method which suggests 
itself as a substitute for iron piping in this class is the use of 
“armoured cables" The protective substance should form of 
the cable itself, and if this were of sufficient strength the cables might 
be clipped on to the surroundings in the same manner as in an ordi- 
nary gas installation. There is no reason why two armoured con- 
ductors should not be run in buildings of this class in the same 
manner as із done in most ship installations. In ship wiring this 
method has been used for some time with considerable success in 
positions in this class, and also in classes B and C. 


CLASS B.—ORDINARY POSITIONS. | 

In class B, though the risk from damage by mechanical injury 
may not be so great, the dangers due to the other causes referred to 
—viz., general dampness, moist vapours, corrosive salts in plaster, 
&c.—often cause much trouble. It is often desirable that the con- 
ductors be encloeed in plaster or concrete, containing a considerable 
amount of moisture and often corrosive salts. In such cases the 
author has found any kind of split tubing without watertight joints 
very uneatisfactory, and faults often occur after installations of this 
nature have been completed and running for a few weeks. The 
welded steel tubing with ecrewed unions appears to give the best 
results, and the cables should ое drawn in after the tubing has been 
fixed complete, and the surroundings have become as dry as possible. 
Draw-in or inspection boxes have to be fitted, and much incon- 
venience will be avoided in the future if these are left easily accessible 
80 that cables can be withdrawn if desired. 

Brazed Steel Tubing.—Steel brazed joint tubing has not been found 
satisfactory by the author. The brazing is often ‘badly done, and 
splits at the least provocation. In this class of tubing great care 
must be exercised in removing all burrs or sharp edges after cutting 
and screwing, also in insulating the pipe ends and allowing ample 
room for the conductors. The author has found in some instances that 
cables which were drawn into tubes with little difficulty required а 
considerable effort to withdraw them after a few ее. time owing to 
the inside of the tube becoming rusted. If all elbows or sharp bends 
are strictly prohibited, however, the difficulty in drawing in or out 
is considerably reduced, but if unavoidable, they should be of the 
inspection type. 
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Wood Caring. — Wood casing, if well coated with a waterproof com- 
position, may be used in this class with success. In the case of a fire 
which came under the author’s notice a leakage to earth of not more 
than 1 or 2 amperes at 240 volts was sufficient tc make about 3in. or 
Ain. of 14in. diameter casing incandescent, and had any inflammable 
material been near at hand the result would probably have been a 
serious fire. This circuit was protected by a fusible cutout on each 
pole. The fuse wire consisted of No. 22 gauge lead wire. 


Non-Metallic Tubing.—The use of non-metallic tubing for inside 
conductors has not made any great headway during the last few years. 
In the case of new buildings, earthenware tubes or ducts let into walls 
during erection would make an excellent system of protection. It 
would, however, be a difficult matter to fix additional lights after 
such an installation is completed, and the cost is probably much 
greater than metallic tubing. 


Bitumenised Fibre Tubing. — А few years ago thia was said to be the 
coming thing. Among the numerous advantages ascribed to it was 
that it was “impervious to moisture,” “ fireproof” and “ rat- proof.“ 
The first and second are not precisely accurate, as tubing of this kind 
has become quite “ pulpy " after being a few years in a damp position, 
and it is fairly easy to ignite at a fire. It is evident, however, that 
for a short time it will resist moisture, and it is aleo doubtful if any 
heat likely to arise from electrical causes would make it take fire. so 
in many respects it shows distinct alvantages over wood casing. The 
greatest objection to bitumenised fibre tubing is its brittleness. A 
slight blow with a hammer given accidentally when fixiog splinters 
it, and it cannot be bent to any appreciable extent. The method of 
jointing by means of thin brass sleeves is also defective, and tee- 
pieces and draw-in boxes seem unknown. It is desirable and often 
imperative for the cables to be surrounded by a conducting sheath, 
80 1t ia doubtful if any systems which do not fulfil this conditioa will 
ever be universally adopted, unless the insula ing properties of the 
supporting or protective medium can be во absolutely relied upon 
that the use of insulated conductors is unneccssary. 


Insulators.—' These form an excellent method of su »portiog cables, 
and give protection from leakage due to moisture, but afford no 
mechanical protection. Іа many cases cables can be carried 
at such a height from the ground that all possibility of damage 
from this cause is avoided. Insulators in these instances 
are eminently suitable, and by reducing the cost of erection 
greatly enhance the “ break-up” value of tbe installations. Cables 
of Odin. diameter and above should be laid on a suitable 

ooved insulator, fixed so that the weight of the cable is carried 

irectly by the insuJator and not by fastenings. Exception to this, 
however, may be taken in regard to colliery workings, where it is 
sometimes advisable to have the cables secured in a comparatively 
flimsy manner to avoid them being damaged by falle from the roof. 
Porcelain buttons or cleat insulators in two halves which grip the 
cable when screwed up are very useful for small wires. At an instal- 
lation recently carried out at a large engineering works on the Tyne, 
the mains were carried across the tie-bars out of the way of the 
travelling cranes by means of ordinary double-shed insulators fitted 
with clamps instead of bolts. There is another advantage to be 
derived from the use of insulators— viz., the wires can be traced by 
the eye and faults generally seen. Оп the Continent a large amount 
of lighting wiring has been carried out by means of twin flexible 
wires supported 72 insulated clips. This method would certainly 
reduce the cost of the wiring considerably, and if twin conductors 
heavily insulated were used instead of the ordinary thinly-insulated 
flexible, this system should be perfectly sound. 


CLASS C.—UNEXPOSED POSITIONS. 


While the objections referred to in class B condemn wood casing 
in any but perfectly dry places, it is still an easy method of enclosing 
conductors, and makes a neat-looking job. 

Split Tubing.--Light gauge tubing of the “Simplex” class, with 
what is termed “close” joint, or “split tubing," is also used in this 
class, and is regarded D some as a more mechanical system of 
wiring. The tubing is jointed by being pressed into tapered 
couplings, and is fixed at about half the cost of screwed joint systems. 
This class of tubing, however, requires rigid support, as it i8 very 
much inclined to work loose, especially at bends and tees Saddles 
should always be used in preference to pipe hooka for this purpose. 


Lead-covered Wiring.—Lead-covered cables clipped direct to sur- 
roundings by brass saddles combine the advantages of simplicity, 
reduced cost of erection, immunity from moisture and easy localisa- 
tion of faults. If the wiring is carefully carried out and runs 
perfectly straight without ing, the appearance is as good as wood 
casing or tubing on the surface. Some excellent examples of this 
class of work have been done in ship lighting, and probably the 
reason why it has not been more generally adopted for buildings is 
owing to the conservatism of fire office officials, and, in some instances, 
supply companies’ regulations. 

Flexibles—The protection of flexible conductors in unexposed 
places is, — more а question fop cable manufacturers. In 
exposed places, however, this matter sometimes needs special atten- 


tion. It is desirable in such cases to limit the amount of flexible 
used as much as poesible. Portable lamps, however, are often required, 
and faults frequently occur in the flexibles attached to them. The 
author has found that the ordinary workshop class enclosed in 
flexible bronze or steel gas tubing gave the most satisfactory results, 
and, with the exception of being somewhat costly, this method 
appears to be suitable where extremely rough conditions are erperi- 
enced. In ordinary cases, armouring composed of galvanised steel 
wires or steel braiding is sufficient to protect the flexibles from being 
cut or damaged, but ав oil has a destructive effect on them, the tubing 
method will be found much more reliable. 


QUESTION OF Совт. 


Reference has already been made to the excessive cost of erection ; 
in some instances this very nearly equals the value of the materials 
used. The figures of the accompanying table must be taken only as 
representing the average cost per point for erection, support and 
protection of conductors in installations which have come under the 
notice of the author during the past three years :— 


Approximate Cost per. Point. Single Light Wiring Inside Buildings. 


Method and class. Materials. | Labour. Total 

в. d. e d. s d 

Iron gas barrel ........................... A| 13 0 12 6 25 6 
Screwed welded tubing A| 15 6 10 0 25 6 
Armoured cables А 9 0 8 0 17 0 
IDBUISLOFS. ессен ган на рван Ve В 6 5 5 2 11 7 
Painted wood casing B 7 6 6 0 15 6 
Ordinary wood casing .................. C 6 7 6 0 12 7 
Split steel tubing ........................ C 7 0 6 U 13 0 
Lead-covered wires (clipped direct)...C 5.9 4 6 10 3 
Insulators (cleat type) ... ..... ........ C 5 6 5 9 9 5 


There is a considerable difference in the cost of erection between 
screwed and unscrewed tubing, the latter costing about half as much to 
erect as the former. Whilst this isowing partly to the amount of time 
taken in cutting and screwing the heavy-gauge piping, it must not 
be overlooked that very unfavourable conditions of working generally 
exist where this class of tubing is used. When armoured cables have 
been used by the author, however, the conditions have been similar 
to those in which screwed tubing has been used. Thus it will be see 
that a very considerable saving is effected in the coat ot an installa- 
tion of this nature. In class B the additional labour required for 
screwed tubing compared with wood casing or insulators is still 
noticeable. In class C the cost of cleat insulators and lead-covered 
wires clipped direct come very near to each other. For class A some 
form of armoured cables will in the near future probably be adopted 
as a standard. For class B the author is of the opinion that for sur- 
face work, waterproof painted casing, and for covered wiring behind 
plaster work screwed welded tubing are the most satisfactory 
methods. For class C either cleat insulators or lead-covered cables, 
according to circumstances. Insulators other than this type may be 
taken almost as a separate class, and form a highly efficient method 
in suitable buildings. 

In dismantling conductors insulators give greatest facilities, and 
this is sometimes a matter of importance in carrying out an installs 
tion which is of an experimental nature. Wood casing is practically 
of no use after being taken down, and it costs more to do this than 
the value of material recovered. It is obvious that with piping the 
conductors would be more likely to be damaged or cut into short 
lengths than with armoured cables, and consequently would be of 
less value as old material. 


DISCUSSION. 

Mr. J. H. HOLMES (the chairman) in opening the discuseion, referred 
to the construction of insulated conduit. This was made in America and 
in Germany. In the American tube, which was designed to сапу 
lightly -insulated wires, the lining of the steel tube was made of spiral 
layers of paper soaked in an asphalte composition ; it was formerly used 
without the metal covering, but was so easily damaged mechanically that 
the metal covering was added. The method of manufacture was to form 
the paper tube to a diameter slightly less than that of the bore of the gteel 
tube. It was then slipped into position and expanded by the air, afterwards 
being dipped in the asphalt. In Germany, as made bv Bergmann, the 
steel tube had a brazed joint, and was drawn down through dies until itgripped 
the paper and asphalteliuing. The unions were drawn out of solid steel, and 
afterwards tapped. Another variety had a thin brass cover, the joints 
being made by a tool which formed grooves in the two pieces, and bends were 
made on the spot from the straight tube. 

Mr. W. B. WOODHOUSE said that his experience of split tubes had 
forced him to the conclusion that such tubing should not be used where 
there was any moisture; in all such cases he preferred the use of gas barrel, 
with tbe proviso that L pieces should never be used. He found a cheap 
construction was gas barrel screwed into cast-iron juuction boxes, which, 
if properly supervised, could be made watertight ; much of the trouble 
with internal burrs was through using tube too small for the ж 
pose. Wherever possible he preferred to use clip insulators ; for sm 
wires the button insulators were excellent, but the weak point of such 
wiring seemed to be at the switches and ceiling rosea, and with the fitting 
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now on the market it was necessary to mount these on wood, and here аб. 


once was a weak spot. He suggested that these fittings should be arranged 
like the clip insulatora, во that а rose might be fixed straight on to iron- 
work and yet have the wires surrounded by porcelain. With reference 
to the double-shed insulators the speaker disagreed with such construction 
as needing binding wire, which he considered an abomination. He »ketched 
a type of insulator made by the British Thomson-Houston Co. which could 
be mounted tingly or in rowa in a very cheap and effective manner; it was 
suitable for all cables larger than 7/18, snd although the cable was firmly 
gripped by the insulator it was easily removed. With reference to the use 
of flexible metallic tubing for protecting hand lamp leads, his experience had 
been that such tubing was not oil tight, and on account of its strong 
appearance got very rough treatment which caused it to break and cut into 
the lead. He preferred to use ordinary workshop flexible with a heavy 
outer coating of jute and a protecting iron wire ; this was fairly strong, 
would atand a considerable amount of oil, and was cheap to replace. In 
places where much oil was to be met with, lead-covered wires were the 
only ones that could be used, but the oil always got to the end of the lead, 
at the switch or lamp fittings, and here he met the trouble by sealing in the 
conductors in a porcelain or metal box, just as in a cable dividing box. 

Mr. J. P. SLEIGH said that the great objection to metallic tubing was at 
the ceiling rose or switch. The special switch or rose bases were too expen- 
sive for ordinary use, as the average consumer could not be got to pay for 
such things. There was a gap between the tube and the fitting, where 
trouble always arose, and he suggested that this difficulty could be over- 
come by an alteration in the design of fittings which need not increase 
their cost. With regard to the trouble which arose from drawing wires 
into a rough tube, he found that arc-welded pipe had no burrs, and he had 
frequently drawn in wires through 60ft. of lin. pipe. With this class of 
work he had wired buildings at 5e. а point. Не described а watertight 
box of simple design in which the joints were made, the pipes being 
screwed into the box and the cover held down by a single bolt. In the 
method he described he used main distributors leading to such boxes and 
feeding four or five circuits, the main distributor only being fused. When 
а fault occurred, the box was opened апа the clamping connection loosened 
so that any wire could be drawn out. The piping was all fixed first and the 
wires drawn in afterwards. He had noticed that trouble frequently 
occurred where wood casing was led through a floor, due to water, во һе 
always surrounded the casing at these points with a metal tube projecting 
above the floor. 

Mr. LITTLE referred to the great importance of earthing “ Simplex " 
and similar tubing. Mavor's concentric system he had found to answer 
well for lamps, but it threw undue strain on the insulation of motors, 
which in such cases he would mount on wooden frames. 

Mr. NEWITT said he had had trouble through water condensing in 
metal tubing, and stated that а rat only attacked a pipe when it could 
hear water running through it. Casing he found unsuitable for its great 
fire risk. His experience with hand lampe was that bronze braiding soldered 

nto the lamp fittings answered well, and had a long life. He showed a 
model of house lamp wires run in clip insulators, the tee joints to a lamp 
being made by baring the wires and clipping on the flexiole with а brass 
clip, the clip being afterwards covered by a porcelain pot. 

Mr. A. W. HEAVISIDE considered that the sibject of cost of wiring 
was of the utmest importance, as, if a company spent £100,000 on supply 
9 85 the public would spend an equal amount in utilising the power in thei) 

uses. 


The discussion was adjourned until February 2nd. 


THE GENERAL ELECTRIC СО.'8 WITTON WORKS. 


On Wednesday, January 21st, a large number of members of the 
Birmingham Local Section of the Institution of Electrical Engineers 
uccepted the kind invitation of the directors of the General Electric 
Co. (1900), Ltd., to visit their large works which have recently been 
opened at Witton, near Birmingham. The engineering shops, power 
house, foundry, carbon works, and the building set apart for making 
steel conduits are in separate buildings. 

In the power house are installed three high-speed steam dynamos, 
the largest set being a Galloway engine coupled to a Byng-Hawkins 
eight-pole continuous-current generator, with an output of 350kw., 
and separate power circuits are led off to each of the above-mentioned 
factories and also to the iron foundry. 

Apparently the firm are making a speciality of polyphase machinery, 
and among the larger machine tools is a large boring mill for poly- 
phase generators up to 2,000kw. This machine is capable of operating 
on а piece of work up to 24ft in diameter. Attention was also 
attracted by a large surface bed equipped with portable tools for 
dealing with the heaviest classes of work. 

А question was asked by more than one member of the party as to 
why the firm had adopted continuous current in preference to poly- 
phase, and they were told that in this case, seeing that the area to 
supplied was not large enough to call for anything more than а 
medium voltage, the preference for the one system over the other 
was not & matter of great importance, especially as the motors in 
their case are not likely to suffer from ill-usage. "Therefore, the 
principal determining factor lay in the question as to how to deal 
with the testing facilities for motors. As the demand at present for 


continuous-current motors is greatly in excess of that for polyphase, 
it was decided to put down a power station equipped somewhat on 
the lines of a public supply station, aud, therefore, the generators in 
the power house have been designed for 460 volte working on a three- 
wire network, the smaller amount of three-phase testing being pro- 
vided for by a motor generator. Moreover, the present-day orders 
for three-phase plant usually consisted of а generator and a group of 
motors  Amonget the polyphase machines in hand were noticed 
two 200 BH P. motors which the firm are making for the Denaby 
Main Collieries, and on the continuous-current side three 350kw. 
machines which are being built for the New Kleinfontein Company, 
South Africa. 

In the visit to the carbon works various machines were to be seen 
mene carbon plates for batteries and carbuns for arc lampe and 
searchlighte, from 6mm. diameter to 45mm. The members were 
shown over this section very thoroughly, and the large high-tempera- 
ture ovens for baking carbons caused consideiable interest The 
output at a casual glance seemed to be exceedingly great; but, of 
course, this was difficult to estimate owing to the necessarily hurried 
nature of the visit. 

After tea was partaken of at the Club a vote of thanks was 
proposed by the chairman, Mr. Henry Lea, who expressed the thanks 
of those present to the firm for their kindness in permitting the visit 
and their hospitality. Mr. Hirst, on behalf of the General Electric 
Co , replied, saying how pleased they were to have the opportunity 
of welcoming them, and hoped that they would see them again at some 
future date, when some of the embryo schemes should have matured. 


MR. H. A. EARLE'S INAUGURAL ADDRESS TO THE 
MANCHESTER SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


Mr. Н. A. Earle, the chairman of the Manchester Local Section of the 
Institution of Electrical Engineers, delivered his address on January 218. 
He commenced by thanking the members for having elected him chairman 
of what was now the largest, most influential, and active of the local 
sections. The attendances at the meetings, he sai d, had been continually 
on the increase, and the members had now reached a total of 450. As a 
centre for electrical work in this country, Manchester and district was now 
the largest and most important. They had, without exception, been con- 
tinually increasing the size of their shop», and to these had now been added 
the large works ot their American friends, who had, in their own country, 
shown such enterprise and done so much for the advancement of the 
industry. 

Mr. Earle then gave a brief review of the progress which had been made 
in the electrical engineering industry during the past 20 years. "There had 
been five things which had contributed chiefly to the advancement of the 
industry: The production and commercial manufacture of the carbon fila- 
ment incandescent lamp; the mathema'ical treatment of the fundamental 
principles of the dynamoj; the introduction of the three-wire system; the 
series parallel controller for tram лау work (by the adoption of which the 
units per car-mile were reduced some 30 per cent., and the maximum 
current demanded from the station by approximately the same amount ; 
in addition.to this, there was the great reduction this represented in the 
first cost of the generating station); lastly the invention of the induction 
motor, the present-day development of the alternating-current system. 
He did not think, however, that there was апу rivalry between the direct 
and polyphase systems, for there could be no rivalry in things commercial 
when so many people were daily striking balance-sheets in pounds, shillings 
and pence. Each system had its proper use in its proper place, and they 
would find the two daily becoming more closely linked. 

Мг. Earle then alluded to the loss of efficiency in converting the chemical 
energy of coal into electric light. Taking coal with a calorific value of 
14,500 units per pound, and assuming 9610. of steam evaporated, to 16010. 
per square inch pressure, per pound of fuel, the efficiency of the boiler and 
economiser was approximately 72 per cent. An engine taking 1510. of 
steam per indicated horse-power had an efficiency of ahout 7 per cent., or 
& combined efficiency with the boiler of approximately 12 per cent., and, 
assuming the ratio or brake horse-power to indicated horse-power to be 
9 per cent., the useful return in brake horse-power to the heat units in 
the coal represented 10°7 per cent. Seven per cent. of this figure was lost 
in the generator, giving an efficiency of electrical horse-power developed to 
coal burned of 10 per cent. The greatest drop in efficiency, however, 
occurred in the lamp itself. In the incandescent lamp tbe proportion of 
luminous to total radiation had been found to be from 3 to 7 per cent., 
and taking 5 per cent. as an average, the total heat units in the coal were 
all lost except 4 per cent., which was converted into light. The production 
of light by an arc lamp gave a somewhat better return, the ratio of 
luminous to total radiation being between 5 and 15 per cent., so that 
the proportion of energy in the coal used in light was about 1 per 
cent. When electrical energy was required for the production of power, 
however, a much higher efficiency was obtainable, for, as the motor had an 
efficiency of between 90 and 95 per cent., a net return of 10 per cent. was 
possible, and in this case the greatest loss took place in the steam engine. 

Besides the question of the efficiency of plant, &c., there was another 
matter which merited attention —viz., the coat of fuel per unit generated. 
It might possibly be that the large differences in the published returns 
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were chiefly due to the price per ton which had to be paid, but investiga- 
tion would show that, apart from any question of price, the actual pountis 
of fuel burned per unit sold or generated varied widely at different stations, 
even though the quality of the coal and the load-factors might not vary 
greatly. The type and size of engine, the class of boiler, load-factor and 
the nature of the load, accounted for a great portion of this difference, 
but it seemed more than probable that in many instances there was a large 
personal element involved. He was pleased to say they would have the 
pleasure of listening to а Paper upon this very subject during the session, 
read by one of their members who was in & position to place the whole 
matter before them in a comprehensive manner. 

Although electrical generating stations for lighting and traction had for 
some time been laid down on lines which varied but little, there was a 
great development before them in the large power stations about to be 
erected in various parts of the country. All connected with such undertakings 
were naturally only too ready to take advantage of any new developments, 
improvements or inventions which might assist to furtber eco»omies. With 
regard to the engine, two types were now forcing themselves upon the 
notice of electrical engineera—viz., the steam turbine and the gas engine. 
The steam turbine was reaching а degree of perfection when it could no 
longer be neglected, and it was really threatening to supersede the recipro- 
cating engine for many purposes. The design of the steam turbine con- 
stituted it a multiple expansion engine, in which the steam could be 
expanded 100 or even 200-fold as compared with eight to 16-fold in the 
compound or triple-expansion reciprocating engine. To this exceptional ratio 
of expansion the economy of the engine was to а large extent due. As the 
expansion extended for nearly the whole range between the boiler pressure 
and that in the condenser, theeffect of a good vacuum was most important, and 
for every additional inch of vacuum above 25in. or 26in. a saving of approxi- 
mately 5 per cent. was obtained. In the turbine there was no initia’ con- 
densation, and, therefore, there was a greater gain by a good vacuum than 
in the case of the reciprocating engine. In the latter type of engine a 
function of a good vacuum was a corresponding iocrease of size of the 
engine ao as to cope with the greater volume of steam. But this was not 
во in the turbine, and on this account steam could be expanded in it to a 
greater limit which mechanical considerations rendered impermissible in 
the reciprocating engine. In the latter, also, much loss was caused by leaky 
slide valves and by alternative contact of the inside of the cylinder walls 
with cold exhauat and hot steam, but with turbines, as the flow was always 
in the one direction, there were no periodic fluctuations, and, therefore, 
none of the above losses. In addition to these advantages, the first coat of 
the combined plant when using a steam turbine was appreciably reduced, 
the necessary buildings were much smaller, and the foundations lees expen- 
sive. No internal lubrication was necessary, and the saving on this account 
was considerable, especially as the condensed steam could be returned to 
the boiler uncontaminated by oil, so that the necessity for oil filters was 
obviated. 

The gas engine had come into vogue again comparatively recently owing 
to the greatly increased size in which it could now be made, and the 
production, by various processes, of cheap gas. Its“ performance] had now 
established its claim fas a competitor of the best and largest steam engine. 
The working cycle adopted in these engines was four or two strokes per 
cycle with single-acting engines, or two or three strokes per cycle with 
double-acting engines. The single-acting engines with four strokes per 
cycle had been commercially the most successful in the past, but as the 
demand for engines of larger and larger size had arisen, the disadvantage 
of only using one stroke in every four for the generation of power, and the 
necessity for two or even four cylinders for engines of any very great 
power, was tending rather to the adoption of one impulse per revolution 
or even one impulse per stroke. For engines designed to develop powers of 
1,000 н.Р. and upwards, the double-acting engine with an impulse for every 
stroke was certainly the most attractive, for otherwise the cylinders would 
be several in num or their size undesirably large. An impulse per 
revolution or stroke was also preferable for driving alternators intended 
for running in parallel, as otherwise flywheels of excessive weight and high 
cost were required. Records existed in great quantity of gas-engine per- 
formances both of the older and more modern typea, but it was unfor- 
tunate that confusion should have been во often caused in their study by 
the employment of units based on different temperature scales and 
weights ; British thermal units and metric calories were accepted, but to 
be inflicted with a third unit, based on degrees centigrade and pounds, was 
an undeserved punishment. Thermal efficiencies were also calculated in 
two different manners—viz., either upon the higher or lower value of the 
gas—and by the existence of three determinations of calorific value and 
two methods of calculating the thermal efficiency, the performance of an 
engine could be presented in six different ways. This was an outrage 
upon our time and patience, the more especially when one had to search 
through a whole book or Paper to discover the units upon which the results 
were based. 

With regard to the calculation of efficiencies upon the higher or the lower 
value, Mr. Earle continued, when the efficiency of a boiler was calculated, 
it was given credit for the whole of the heat units represented by the latens 
heat in the steam, and the steam engine was debited with this heat although 
it could not be utilised for the purpose of useful work ; this was equivalent 
to basing the results upon the higher value. But when the efficiency of a 
gas engine was calculated on the lower value, which was папа], the heat 
units which would become lateat in the steam formed upon the combina- 
tion of the oxygen and hydrogen were subtracted from the total units 
supplied to the engine. As the heat which became latent varied in different 
gases, efficiencies calculated oa the lower value gave results which could 
be more readily compared one with the other, but when the effici- 
encies of steam engines were compared with those of gas, this method of 
calculation must not be lost sight of, and when calculating the efficiency of 
the complete gas plant, these units, which had been credited to the 
engine, should be debited to the producer 


So long as gas engines were run from town gas, their field of operations 
was limited to comparatively small powers, for, although the gas engines 
were superior in efficiency as motors when compared with small steam 
engines, as the size of the engine increased, the efficiency of the steam 
engine rapidly improved, while that of the gas engine remained more 
nearly constant. For many years, therefore, inventors had been working 
on the problem of producing a cheap and reliable gas for power. Apart 
from the question of producers designed especially for the design of power 
gas there were other sources of supply, such as the utilisation of gases from 
blast furnaces and coke ovens, the great proportion of which had up to the 
present been allowed to go to waste. In the case of blast furnaces, even 
after the power necessary to heat an air blast and drive the blower was 
allowed for, gases were still available which, in a gas engine, would 
develop approximately 600 н.р. hours for each ton of pig iron produced, 
and assuming each horse.power represented 210. of coal costing 88. per 
ton, the saving in fuel alone repreeented 3s. 2d. per ton of iron melted. The 
power thus made available could be best expended upon electrolytic 
processes or other work with а large load-factor, as large gasholdera would 
then be unnecessary, and in any case it did not seem possible to utilise 
so much power without converting it into electrical energy in the first 
instance. 

Blast furnace gases, however, were only available in special instances, 
and accordingly attention had been turned to the production of gas 
in specially designed producers. After natural gas, blast furnace gas 
and coke oven gases, three kinds of gas remained, which were 
respectively producer, water and power gas, The production of these 
gases was effected by burning the fuel which was being gasified, and in each 
instance air was admitted as required for combustion. Producer gas was 
generated by forcing a current of air through glowing coal. Water gas 
was produced by passing steam through fuel which had been raised to 
incandeecence by passiug a current of air through it first. This, however, 
was ап intermittent process reeulting in the alternate production of pro- 
ducer and water gas. The production of power gas was a combination of 
the two processes in which steam and air were admitted simultaneously and 
together. Although the resultant gas was poorer in quality than water 
gas, it wasricher than producer gas, and the process had the advantage of 
being a continuous one. During the early years of its manufacture power 

was made from anthracite or coke, and a horse-power-hour could be 
produced by this means for about llb. of coal. Lately, however, a process 
had been designed enabling the cheapeet bituminous coal and slack to be used, 
and at the same time recovering the ammonia as sulphate of ammonia. Briefly 
comparing а 400 н.р. steam plant with a gas plant of equal power, the latter 
utilising gas manufactured from anthracite, he found that the boiler, steam 
engine, condensing plant and chimney would involve a capital outlay of 
£5,900, and;the total capital cost, including depreciation and interest on 
capital, would be £1,575 (per year of 3,000 hours, taking coal at 10s. per 
ton) This gave a сові per hour of 0°315d. А gas engine producer and 
building for the same output would mean a capitaloutlay of £4,500,and taking 
anthracite at 238. per ton, the working expenses would be £1,475 or 0:34. 
per horae-power-hour. These figures related to a plant in which expensive fuel 
was used in the producer. When considering the cost of the horse-power-hour 
it must be bornein mind that the plants were running for 10 hours per day 
on full load. When bituminous slack was used, however, the result showed 
considerable economy with gas plants, and even plants of 500 н.р. were 
comparable with steam plants without taking into account the question of 
ammonia recovery. But when the power rose to 5,000 H. p. or thereabouts, 
and it became economically advantageous to recover the ammonis 
value of this by-product reduced the net cost of the gas so mucb, that 
with coal delivered at 8s. per ton the net cost of fuel did not exceed 0d. 
per horse-power-hour. Such a result pointed to the certainty of the 
adoption of the gas engine for large power planta. 

Mr. Earle then exhibited а curve showing the effect of the power-factor 
on the cost per unit. As generating stations increased in size, and tram- 
way and power loads were added, the load-factor approximated to 20 per 
cent, but the curve showed that the cost of fuel fell to practically 
one half when the load-factor was increased from 20 to 50 per cent. 
Storage batteries were the;only means at their disposal for effecting an 
immediate change of this magnitude, and their large first cost and main- 
tenance charges alone stood in the way of their immediate adoption upon 
an enormous scale. He thought there was no reason why a battery with 
& life greatly in excess of the preaent could not be produced. The 
destruction of the plates was due to the continual expansion and contrac- 
tion, which caused the active material to be gradually loosened and 
separated from the plate. If it were not for this disintegration a battery 
would last for ever, for no material was ever lost. He did not know 
whether the iron-nickel oxide battery would solve the problem of long life 
or whether iron was to replace lead. Iron was the cheapest of metals, and, 
weight for weight, could yield a watt-hour output of about the same 
as Zinc and many times greater than lead. It was well to note, however, 
that a great length of life was not all that was required, the first cost 
being an important factor, for the interest on any additional outlay must 
be charged against any saving effected in yearly depreciation. If the cost 
of the battery was increased, the life must increase as the square of the 
cost for the yearly charges to remain constant. Apart, however, from 
the use of batteries for storage, there was an immenee field for their 
employment in large power stations to check the fluctations of load in the 
generating plant. This enabled part of the plant to be shut down so that 
the load-factor of 20 per cent. might be increased to one of 50 per cent., 
and the cost of generation per unit reduced to approximately 20 per cent. 

Mr. Earle then touched upon the question of the supply of electricity 
in bulk for power and other purposes. The tendency at the present time, 
he said, was to increase the size of the generating stations and to distribute 
over large areas. .They bad seen small stations erected in towns, and in 
some towns many small stations had been worked, but, as the outputs had 
developed, larger stations were built, and in many cases the smaller ones 
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had disap This procees was still continued, and the large centres 
of industry and population were now being provided with supply stations 
of ever-increasing size. Power companies were excluded from giving 
customers a supply within certaiu town areas with the object of protecting 
municipalities from competition, but yet the effect of the companies 
carrying on operations outside their gates would be felt, for low charges 
for power would tend to attract small manufacturing concerns to districts 
where rates were low and land cheap. Moreover, as the power stations 
were situated in close proximity to large coal mines, excellent railway 
facilities existed, and the sites of these stations had always been selected 
where water was available. 

The power required for lighting small districte, where at present no 
supply was available, would certainly be but а small fraction of the load 
of these companies. He would consider the question briefly. Taking a 
village with a maximum demand for lighting purposes of 100kw. with 
à load-factor of 9 per cent., this represenied 3,500 8 c.p. lamps burning at 
one time, or about 5,500 lamps hung, and the number of units sold per 
annum would be 78,840. The legal maximum charge for converted current 
by a company having a 3d., 2d., and a 14. rate would be 2:51. per unit 
at this load factor. Taking all costa of distribution, 3 per cent. as depre- 
ciation or sinking fund, and 5 per cent. dividend or interest on loan, he 
found that the average price at which current could be sold by the 
authorised undertaker was represented by 6d. per unit. He had calculated 
the effect of putting in a battery of sufficient capacity to increase the load- 
factor from 9 to 20 per cent. The reduced charge for current. on 
the larger load-factor would be 1°69d., as against 2:54., but against this 
saving, interest on the additional working capital and 8 per cent. deprecia- 
tion on the battery would have to be charged, во that the saving with the 
battery amounted to rod. only, reducing the average price chargeable 
to the consumer to 5"/d. per unit. Taking à 200kw. maximum demand 
at 9 per cent. load-factor, or representing 157,680 units per annum, the 
price on the former basis would be 5°9d. per unit, while the addition 
of а battery to give а 20 per cent. load-factor would reduce the charge 
for current to 5°35d. per unit. Such prices were most satisfactory, 
especially when it was considered that 5 per cent. on capital was 
allowed for and 3 per cent. sinking fund, and they compared most 
favourably with those charged by small companies having a similar 
output. 

Turning to the efficiency of the lamp itself, Mr. Earle pointed out that 
the hourly cost of current greatly exceeded the hourly cost of the lamp ; 
for taking the cost of a 600-watt lamp as 1s., and its useful life at 
1,000 hours, he found that at 4d. per unit the hourly cost of current 
amounted to 20 times the hourly cost of the lamp. The lamp should, 
therefore, be called upon to do more work with a similar expenditure of 
power even if its life was thereby shortened. This had induced makers to 
place lamps of 3 watte and 23 watts per candle on the market, but, 
unfortunately, the present processes of lamp manufacture could not ensure 
that lamps run at these higher efficiencies and temperatures would not 
very rapidly deteriorate. Experimente had been made with other sub- 
stances than carbon as a filament. Osmium lamps had been run at very 
bigh temperatures, even to a point where no more than 0°32 of a watt per 
candle was absorbed. 'l'bis represented an efficiency of approximately 60 per 
cent. But the temperature at which this result was obtained was one at 
which no filament at present known to us would last. The mercury 
vapour lamp might indicate the type of the future, but at present the 
quality of this light was not such as would recommend its adoption. 

Mr. Earle concluded his addrees by considering to what extent our home 
firms were in a position to take advantage of the demand for machinery in 
this country and tbe colonies. He was convinced that we were in every 
way able to hold our own in the competition. Temporary fluctuations 
in price, based upon no sound economic law, would occur from time 
to time, and would cause orders to go to this or that country, but 
with works turning out machinery as good as any that was made, 
we should secure our full proportion of the work. British machinery was 
quite capable of speaking for itself, but we should not fall into the 
dangerous error of hiding from ourselves the many excellent features in 
the machinery of our foreign rivals. We also had our home competition to 
face, and were incessantly meeting one another on this battlefield, aud 
when we did, let each acknowledge any excellencies the other might possess, 
and let the quality of our own machinery be ita recommendation, for it 
was better to excel à thing that was good than to claim superiority over 
another which we might have endeavoured to prove to be worthless. 
Turning from the consideration of the engineering and commercial aapect, 
he said there was a. point of vital importance which had greatly influenced 
electrical progress, and had of late received great attention from the mem- 
bers of the electrical profession, viz., the action of the Legislature, which, 
when guiding us in the way we should go, with red flags and apron 
strings, had hampered the industry, and checked individual enterprise. 
Municipal trading, at the same time, which was а very proper thing if 
kept within bounds and within its own sphere of usefulness, had been 
encouraged to an extent, that laws which were framed with the intention 
of preventing monopolies had created other monopolies which might prove 
equally as dangerous. The opposition of local authorities to many useful 
and necessary schemes had been the cause of great waste both of time and 
money, but he hoped that means might be found by which individual 
enterprise, by which alone Great Britain had stood first in the engineering 
world in the past, might not bež sacrificed to megalomania in the council 
chamber. Looking back upon the steady and continual progress which 
had been made, and considering the great opportunities that were still 
open for improvements in the various branches of electrical engineering, 
the many applications of electricity which had as yet only been partially 
developed, and its great future in connection with power distribution and 
electrochemistry, he could not help feeling, with some degree of confidence, 
ee progress of the present century would equal, if not surpass, that 
of t t. 
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CORRESPONDENCE. 


€— — 
DUST DESTRUCTORS AND ELECTRICITY WORKS. 


TO THE EDITORS OF THE ELECTRICIAN, 


Sins: When I was invited to prepare a Paper on the above 
subject for the Manchester Section of the Institution of Elec- 
trical Engineers, I had but two weeks’ notice, certainly not а 
very lengthy period in which to get together the latest available 
data concerning what is to many a very thorny subject. Mr. 
Maxwell of Partick and others will thus see that my task was 
not an easy one, and little did I think that my hurried effort 
to fill a vacant date would result in the correspondence columns 
in your valuable journal being occupied for so many weeks with 
letters from Partick in the north to Stepney in the south. 
But what is the net result? The air has been cleared, the 
general consensus of opinion is all in favour of the combination, 
and the various contributors have put on record many note- 
worthy facts and a few extraordinary statements, some of 
which [ am anxious to refer to and discuss if I am not unduly 
trespassing on your space. 

Mr. Maxwell considers that I made the Partick figures for 
August appear as poor as possible, I must, therefore, assure 
him that my information was obtained from a leaflet iesued by 
the makers of the Partick destructor; this leaflet is stillin 
my possession, and Mr. Maxwell shall see the same if he so 
desires. The information given by Mr. Maxwell in his letters 
concerning the by-passing of gases, and the shutting down 
of the plant for a considerable time each day is certainly not 
mentioned in the leaflet in question, which is, however, of a 
rather apologetic nature. 

As the Partick plant is somewhat similar to that at Shore- 
ditch, and the figures as I had them were very similar, I could / 
hardly be expected to know that the makers had erred on the 
side of modesty, detracting, as they appear to have done, from 
the performance of their plant. I am very pleased to find 
that Mr. Maxwell is doing so much better than I was led to 
believe, and his letters are most valuable contributions to the 
discussion, clearly showing, as they do, that the combination 
is not the bogey that some would have us believe. Mr. Max- 
well considers that the combustion chamber in a Meldrum 
destructor is not conducive to efficient steam raising. Here 
I must observe that the Meldrum destructor is a destructor 
first (as all destructors should be) and a steam raiser after- 
wards. The combustion chamber is a vital portion of the 
plant, and it most certainly does conduce to efficient steam 
raising. 

Mr. Maxwell is of opinion that combustion should take 
place under the tubes of a Babcock and Wilcox boiler. I beg 
to differ. I will go further, and say that I very gravely doubt 
whether combustion can take place there, with the large cool- 
ing surface of the tubes. Assuming for the moment that this 
is correct, then it follows that Mr. Maxwell’s destructor is a 
steam raiser first, and that this feature has been placed as the 
first essential of the plant, This being so, then it is surely a 
most retrograde step, as combustion afterwards is impossible. 
The need for placing thorough combustion in the forefront 
must be obvious to all, even if it involves the inclusion 
of what Mr. Maxwell rightly terms a separate combustion 
chamber, which is certainly a guarantee that perfect com- 
bustion has been insistel upon as the primary duty of the 
destructor. 

Regarding Mr. Maxwell’s remarks concerning boilers, I 
have only to say that it matters not to me which type of 
boiler can show the best results; the more steam we can get 
after destruction the better. Had I been in possession of the 
Partick figures, as quoted by Mr. Maxwell, I should most cer- 
tainly have used them. That should be obvious from the title 
of my Paper. I fear that many of your readers must have 
gathered from some of the contributions that I am an 
extremist, and that I had placed no limit on the usefulness 
of the destructor in combination. I therefore quote a few 
paragraphs from my Paper which, I think, will serve to show 
that I am in agreement with most of your correspondents. 


There are limits beyond which the destructor will not go. The quantity 
of refuse available in a town is limited to so many tons per day, and 
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obviously this quantity does not increase pro rata with the demand coming 
from new consumers While the output of the works may be 
trebled, the refuse may not increase to the extent of one ton per day. 
There have been а number of instances where for а certain period the 
whole of the power required has been obtained from the refuse ; but this 
hsppy state of things cannot last. . . . We are, therefore, brought to 
this conclusion, that the refuse destructor ix but a most useful adjunct to 
a generating stat'on. 

Mr. Stanley Clegg of Lincoln (late of Darwen) gives his 
opinion on the combination in such language as admits of no 
misunderstanding. He says :—‘ From my own experience I 
know that a destructor and electricity works can work together 
for their mutual advantage, but considerable attention and 
thought must be given to the laying out of the scheme.” Mark 
these last three words—not to the destructor alone does Mr. 
Clegg refer, but clearly to the general design and arrange- 
ment of the whole plant, and not a little of the success of the 
Darwen installation is due to the ability and foresight of Mr. 
Smith Saville and Mr. Stanley Clegg. 

Mr. Neville Appelbee of Ashton-under-Lyne is equally 
clear in his remarks аз to the value of the combination. He 
tells us that the destructor now contributes heat equal to what 
would be produced by several hundred tons of coal." Healso 
gives it as his opinion that the combined electricity and 
destructor works has come to stay.” Why has it come to 
stay? Why is it that in three years about 50 towns, large and 
small, have decided upon the combination? Is it because, as 
Mr. Tomlinson Lee suggests, town councils and their advisers 
lack experience and knowledge?" Or is it that all these 
people are gulled into believing ‘‘ glorified statistics,” as Mr. 
Lee is pleased to call tbe experience of those towns where the 
combination has been a success? Мо, the answer is not given 
in Mr. Lee's suggestions. The combination has come to stay 
because, within the limits mentioned in my Paper, the combi- 
nation is а satisfactory one. Combined works are being 
rapidly decided upon all over the country, and many of the 
advisers of these authorities are no mean members of Mr. 
Lee’s profession, and I must beg to differ with his assurance 
that these gentlemen are devoid of knowledge and experience. 

Now, with regard to the dust trouble. In my Paper I insisted 
upon the importance of so designing the whole plant that dust 
shall be prevented from reaching the engine room. It ia not 
often that the destructor maker is called upon to arrange the 
buildings for the whole plant, therefore why blame him when 
what must admittedly be a more or less dusty building is 
badly placed. The letters of your correspondents go to show, 
however, that the trouble is by no means general. Let us see 
what some of the station engineers have to say :— 

Mr. Appelbee of Ashton-under-Lyne says: I do not find 
that the cost of our repairs is appreciably increased by the 
presence of dust, &o." 

Mr. W. C. P. Tapper does not complain of dust, neither 
does Mr. Maxwell of Partick. Mr. Stanley Clegg also implies 
that he had no such trouble. 

Mr. H. Tomlinson Lee of Wimbledon complains of dust 
being precipitated for 200yds. around the chimney. I am not 
surprised to hear this. Many times it has been apparent to 
me when passing, even a mile away from the Wimbledon 
works, that the work was not proceeding satisfactorily. Other 
destructors of the same type are working in London without 
the dust trouble, but there is something in management. 

Mr. Waring of Mexborough complains of dust, but clearly 
attributes the same to faulty design of the buildings; it is, 
nevertheless, difficult to see how Mr. Waring gets his full share 
when he tells us that the ventilators are very seldom 
opened.” It should also be observed that Mr. Waring’s remarks 
clearly point to the dust proceeding from the destructor house, 
not from the chimney. 

Mr. Tomlinson Lee sneers at 12 hour tests and the “ pro- 
‘fession ” of the destructor maker. It would not put Mr. Lee 
to much trouble to find tests extending over one month, and 
records of actual work done at St. Helens, Darwen and other 
towns over а whole year, but Mr. Lee is so anxious to condemn 
that he must needs limit his investigation and shut his eyes to 
records over long periods, which have received quite as much 
prominence in the technical press as the short tests, whether 
he has seen them or not. 

Mr. Lee suggests a dust extractor and also a fume cremator 


as being necessary. This only confirms what I have already 
hinted at, that the working of the destructor in question leaves 
very much to be desired. Mr. Lee is provided with a modem 
high temperature destructor, and when he thus talks about 
the necessity of a fume cremator, it is at once very clear that 
the plant is not being worked as it should be. The combustion 
chamber is also oriticised, and with regard to this I would 
only say that its purpose is largely thwarted if the destructor 
is not properly worked. Further, the arrangement of com. 
bustion chamber, and also the type of destructor specifically 
dealt with in my Paper, has but very little in common with 
that criticised by Mr. Lee. 


In your issue of December 5th you reproduce a copy of the 
Wrexham log sheet for the previous Saturday ; following as 
this does the letters of Mr. Waring and Mr. Tomlinson Lee, 
it is really worth perusal— Mr. Sillery evidently considers his 
log of more value than a letter. I commend the figures to 
Mr. Waring, at the same time réminding him that his plant 
is almost identical with that at Wrexham. I need not enlarge 
upon this. Mexborough is not Wrexham; but as the two 
destructors are very similar, it is obvious that one must look 
bayond the destructor for an explanation. That this is the 
fact will, I think, be clear from previous correspondence. Mr. 
Waring has been troubled by that joint control which I con- 
дешпей when insisting upon the necessity for supreme con- 
trol being vested in the electrical engineer; but that is surely 
no fault of the destructor. While it isa pity that Mr. Waring 
should have suffered any annoyance, either from the vagaries 
of the sanitary committee or the poorness of the refuse, the 
destructor cannot very well be blamed for either; it has been 
clearly shown that, in spite of the difficulties and want of 
sympathy, it is doing more than was guaranteed. 


Concerning the pressure of steam obtainable from destructor 
boilers, Mr. Stanley Clegg instances huw steady pressure at the 
engines was ensured at Darwen, and I have only to say thst 
if destructor makers include boilers for a working pressure of 
only about 1010. or less above that pressure required at the 
engines, then unsteady running may be expected ; bat this 
is а fault not usually found in good combined plants. Ifs 
margin of 50lb. is allowed and steam cannot then be supplied 
to the engines at the requisite pressure, make no mistake 
about it, you have got the wrong destructor. 

Mr. Clegg, in his letter appearing on December 19th, вауз: 
“It would certainly be impossible to raise the steam pressure 
to normal working pressure after а fall due to cleaning out 
as quickly as by any other firing process." This remark, I 
assume, goes to prove my contention as to the value of the 
four-grate unit as compared with single-cell systems, but to 
many Mr. Clegg’s assertion would possess but little signifi- 
cance if it were the only statement of the kind. Mr. Maxwell 
of Partick, however, tells us that there are no grounds for your 
remark that the steam pressure is variable, as we find that if 
anything the pressure is steadier on the destructor than when 
we are coal firing." 

Mr. Tapper is anxious to know what has been attempted 
in the way of mechanical handling of refuge.” I should like to 
tell him, but to do so would occupy every page in The Ele: 
trician for at least two weeks, and the record would not be 
a glorious one ; in the main it would but serve to show what 
to avoid. Space will only allow me to refer Mr. Tapper #0 
one recent installation in which mechanical handling plays ап 
important part; I refer to Hackney. On page 158 of the 
% London Manual,” Mr. Tapper will find a record of some- 
thing attempted, and something done " at Hackney ; the cost 
per ton of refuse destroyed for the first eix months ending 
September 30, 1902, is given at 2s. 414. per ton. | 

If this figure ia compared with that of any hand-fired instal- 
lations in this country, it will be seen that the cest per ton 
burned is at least doubled, and if compared with the certified 
labour cost per ton burned at Walker-on-Tyne, the most 
recently erected hand-fired plant, it will be found that four 
tons of refuse costs less to handle there than one ton does at 
Hackney. Further, Mr. Tapper should not forget that 
mechanism means depreciation and liability to break down, 
both factors which have not to be reckoned with in connec- 
tion with front hand feeding, top charging, or back charging. 
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I must apologise for troubling you with such a lengthy 
reply, but the subject isan important one, and I find it impos- 
sible to more briefly reply to the many questio is raised in the 
total of 14 colamns of your valuable journal during the past 
eight weeks.—Yours, &c., W. Francis Ооорвісн. 

Westminster, S.W., Jan. 26. | 


ACCUMULATOR-CHARGING WITH ROTARY 
CONVERTERS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: Dr. Apgelo Banti’s interesting experiments with a 
single-phase rotary converter (The Electrician, January 16, 
1903, p. 517) have led him to two general conclusions with 
regard to the use of synchronous converters for charging storage 
batteries. First, that the continuous-current output is subject 
to a superposed alternating current of small amplitude, but 
sufficient to produce a difference of 15 per cent. between the 
true and apparent watts supplied to the cells. Secondly, that 
the effect is mainly due to the cells, for, placing a non-inductive 
resistance of about 6:5 ohms across the brushes instead of the 
cells, and delivering the same current, the power-factor rose 
to nearly unity. | 

It is, however, remarkable that in spite of the increased 
idle current the efficiency of the machine is slightly higher 
when charging cells than in the second case, and the magnitude 
of the effect is, I believe, due to the particular converter used, 
an 8-pole machine by Ganz. 

The oscillatory effect of armature reaction in single-phase 
synchronous converters has long been known. The magnetic 
flux at any point in the air-gap is alternately weakened and 
strengthened at double the frequency of the alternating 
current supplied to the machine. This effect is generally 
regarded as local to the pole faces, the magnetism swinging 
rapidly to and fro from leading to trailing tip, and merely 
contributing to the sparking for which converters are, 
or were, notorious. I have, however, recently shown 
(The Electrician, of Dec. 5, 1902, р 263) that the whole of 
the magnetism in the field circuit is disturbed by the varia- 
tions of armature reaction even when the framework is solid 
and massive. From Fig. 1 of Prof. Banti's article, it is at once 
evident that a construction has been here adopted which must, 
though it prevents distortion of the air-gap flux, greatly aggra- 
vate the field oscillations, for at m the magnetism is weakened 
while at the same time it is strengthened at p, so that the 
circuit mnop experiences a forced oscillation which takes place 
four times in one alternation. With solid poles this might be 
choked by eddy currents, so that its effect in disturbing the 
working of the machine would be minimised, but one reads 
that the yoke, and presumably the poles, are laminated. 

The conditions, therefore, are such that the magnetic 
circuit is in a most sensitive state, and instead of the air- gap 
flux-density being constant, it will, though the machine is 
excited from an entirely separate and steady battery, be in а 
more or less violent state of oacillation. 

The effect of such a regular fluctuation of the field is to 
cause in the first place the generation of an alternating 
voltage superposed upon the applied exciting voltage, and the 
fact that storage cells are used for excitation is not without 
significance. The resistance of these is so low that the only 
opposition to the exciting current is practically that of the 
windings. The latter are thus short-circuited so far as any 
alternating effect is concerned, and their inductance is con- 
ceivably not very great, since the variable flux due to armature 
reaction passing up one side of the pole core is equal and 
opposite to that coming down the other. 

By examination of Tables I. and II. it is seen that the 
voltage ratio in the armature is slightly greater, for the same 
output and field current, when charging cells than when 
on the ohmic resistance; the resultant field is, therefore, 
stronger, though the power-factor is 10 per cent. less. Since 
the field ourrent is constant, there must be a greater 
magnetising component of the armature current in the first 
саве ; but there is also more idle current. Thus the current 
does not.lead, but lags, a lagging current strengthening the 
field of а motor. 


In the first case (charging cells), the resistance across the 
armature terminals is so small that any variation of voltage due 
to fluctuations of the field will no doubt cause a perceptible 
oscillating current superposed on the continuous charging cur- 
rent. In the second case, the resistance of 6:5 ohms acts as a 
considerable check, for if the variation of voltage reaches, say, 
unity, the ratio of the oscillating currents in the two cases will 
be of the order 50:1. The variation shown in Fig. 2 can in 
this way be explained, and it is also evident that any impedance 
placed in series with the armature when charging cells will 
diminish the amplitude of the oscillation. 

The reason for the difference in power.factor must be looked 
for in the displacements of the magnetic field. At full load 
there is an idle current component of about 50 amperes. This 
will strengthen the field in impulses at twice the frequency of 
the supplied current. These impulses will increase to a 
maximum, for the greater the fluctuation of armature voltage 
the greater the oscillation of the charging current, and, there- 
fore, the greater the armature reaction, which itself causes the 
change of voltage. The limit is set by the impedance of the 
field coils, and the idle current will work itself up until the 
maximum js reached. This explains the very low power- 
factor obtained from what otherwise would be a continuous 
current. 

In the second experiment the amplitude of the idle current 
is greatly reduced by the external resistance, the power-factor 
is therefore higher, though not unity. The lower efficiency 
in the second case is, I believe, due to the dissipation of 
energy in the external resistance caused by the idle current 
always trying to increase. In the first case the limit is 
reached by an inductive choking effect, not involving so great 
а dissipative loss. 

All the phenomena observed can thus be accounted for by 
the fact that the magnetic circuit of the machine is too sensi- 
tive to variations of armature current, and that the low resis- 
tance of the cella facilitates the resultant change in the voltage 
and current relations in the armature. 

Dr. Banti has already found what is probably, in his case, 
the simplest cure, but the conclusion is that for charging 
accumulators care must be taken to prevent the unavoidable 
impulses of armature reaction disturbing the whole magnetic 
circuit. This ie, I believe, most readily done by using solid 
poles provided with damping coils, for I have observed that 
short-circuiting the series winding of a converter with solid 
poles reduces the magnetic oscillation proceeding from arma- 
ture reaction to a negligible quantity.—Yours, &o., 

The Durham College of Science, W. М. Тновхтох. 

Newcastle-upon-Tyne, Jan. 19. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In the interesting article by Dr. Angelo Banti in 
your issue of the 16th inst. describing the pulsations of 
current observed when a rotatory converter (driven from the 
alternating side) is used to charge accumulators, no explana- 
tion of the phenomenon is given. I append, therefore, a short 
sketch of what would seem to be the mechanism of the effect. 
It is known that, in a synchronous motor or rotatory con- 
verter, driven by alternating current, the driving torque will 
vary periodically. If the back E.M.F. of the converter be in 
phase with the current flowing, the maximum torque and 
maximum power will occur at the instant of maximum current, 
and the minimum torque will be at the time of zero current. 
If the two be not in phase, the torque will vary between a 
positive and negative maximum. Taking the general case (and 
sinusoidal waves, for simplicity), if the back E.M.F. at any 
instant be E,sin pt and the current C, sin pt — ф, the power at 
any instant is E,C, sin pt, sin pt — ф = E4C,/2(cos $ — cos 2pt — 4). 
It is clear, therefore, that the frequency of variation of the 
applied power and, therefore, of the applied torque, is twice as 
great ав that of the alternating current supplied. This varying 
torque will necessarily produce a variation in the speed of the 
converter, the actual amount of the variation being dependent 
on the inertia of the armature. 

Considering now the machine from the direct-current side, 
we shall have a generator which is rotating, not uniformly, 


| but in a series of jerks, the jerks being in most cases imper- 
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ceptible. 


alternating current supplied. 


Now, coming to the case considered, in which the converter 
was used to charge accumulators, the current flowing at any 
instant ів (E- /R), where E is the P.D. applied to the 
and e is their back E.M.F., R being their 
is clear that any small variation in E, since 

approximately constant, will produce а com- 
paratively large variation in the current, such as was actually 
observed. When the converter is used on a non-inductive 
load, however, the variations in current will be of the same 
magnitude, relatively to the mean current, as the variations in 
P.D. are to the mean P.D. The action of the inductance in 


accumulators, 
resistance. It 
е and R remain 


series with the cells ів, I think, quite obvious.—Yours, &o., 
E. W. MazncBANT. 
University College, Liverpool, Jan. 21. | 


TO THE EDITORS OF THE ELECTRICIAN, 


Sms: I have just read Dr. Banti’s most interesting article 
in your issue of the 16th inst., on 


and that this pulsation, while doubtless magnified by the con- 


denser action of the battery, is in the first place an overtone 
on the wave of the generator, in which place the remedy 
well known that a pulsation 
of reluctance in an alternator will cause an overtone 


should be applied. It ig 
to appear on the waves of current 
metz, Alternating Current 
with its distributed winding 


and P.D. (cf. Stein- 
Phenomena ”) ; 


direct current side as a pulsation superposed on a 


resistance, and see whether this pulsation does not disappear. 


—Yours, &o., W. B. Woopnousx. 
Wallsend, Jan: 27. 


MR. SWINBURNE AND ENTROPY. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: A correspondence sometimes reaches а stage in which 
it is advisable to look back and see what it is all about. In 
this case it is primarily about a note in an address, so I will 
take the liberty of repeating some of the original statements 
and commenting on the correspondence. 

There is an unfortunate misconception as to the nature of the function 
entropy in most treatises on the steam engine, and in the use of the 
0, ф diagram. Clausius defined entropy so that JdH/0«7 . The whole idea 
of entropy is that in every change in Nature it must increase, otherwise 
the change cannot occur. In the hypothetical but impossible case of 
reversibility ( /)2H/0 —0, where the brackets mean that the integration is 
round a closed cycle, and /dH/0—4. The study of reversible changes 
occupies most, of the space in books on thermodynamics, just as the study 
of frictionless mechanisms throws light on engineering problems ; but, 
though it is numerically correct in the limiting and purely hypothetical 
саве of reversibility, the equation /dH/0 — as a definition of entropy is 
fundamentally wrong. It gives a wholly wrong notion of entropy. 

It is perfectly clear I find fault with errors about irrever- 
sible or partly irreversible changes. We are all, I believe, 
at one about reversible changes generally. For simplicity I 
will call reversible changes or cycles reversible, and wholly or 
partly irreversible real. My strictures, therefore, refer 
entirely to real changes. There is nothing at all peculiar in 
the statements so far; they merely express the thermodynamics 
of Clausius, and the equations with the sign of inequality are 
to be found in text books on thermodynamics which deal with 
real changes or cycles. Take as an example Sir О. Lodge's 
gas in а heat-tight case expanded into a vacuum through a 


— — 


This varying speed will give rise to a varying P. D. 
at the brushes, thus giving rise to the ripples of ourrent observed. 

No statement is made as to the frequency of these ripples, 
but I anticipate this would be twice as great as that of the 


{һе behaviour of a rotary 
converter when running on a battery, and his explanation of 
the discrepancy between volt-amperes and watts seems most 
reasonable. It seems to me, however, that the real cause lies 
not with the rotary but with the generator which drives it; 


the rotary 
wil give almost a pure 
sine curve, во that the disturbanoe passes through to the 
stead 
current ; it may be magnified by a condenser, but exists in 
any case, and is doubtless a bad effect which may increase the 
heating of motors run from the rotary. It would be most 
interesting, could Dr. Banti obtain an ondogram of the alter- 
nating current wave, and for comparison one from the series 
transformer on the direct current side; better still, run the 
rotary inverted and absorb the alternating current in a water 


саве without external work. 


hole. The whole of the gas is the working substance, and ii 
increases its entropy without taking in heat from any source 
outside the working substance. That is to say, fd H/0 G, as 
ф ів а positive quantity, and /dH/6 is zero. That is the whole 
proposition so far. Whether the stuff is uniform as to 
temperature, pressure, kinetic energy, or anything else does 
not matter at all. It is not uniform, of course, and the want 
of uniformity may or may not be essential to & real change. 
When you deal with a working substance, dH and dH /o refer 
to heat and entropy given up by external sources, and it is by 
examination of the external changes that you find the internal 
state, as in ordinary dynamics. All Sir О. Lodge's discussion 
on the want of uniformity of the working substance, or stuff— 
to use Prof. Perry's short term—are attempts, which I will 
try and show presently are not quite successful, to show why I 
am right in saying that in a real change /4H/0— . All the 
cases in which uniformity means, as it generally means, reversi- 
bility may be put aside as having nothing to do with the point 
at issue. Whatever the state of the workiog substance may be, 
the entropy of the whole stuff is the sum of the entropies of 
all the parts, or the volume integral if there is gradual varia- 
tion. Sir O. Lodge finds difficulty in determining p, v and 0 
while the stuff is not uniform. There is no:hing about рог» 
in the statement, and as no heat is taken in it does not matter 
what 0 is at all. As the term energy includes heat, and as 
the term work does not, I will, for short, call such ordinates 
as p, v and others which determine high-grade energy, work 
co-ordinates. The point of Clausius’ statement that in real 
changes dH/0 < d$, is that in a real change, of whatever kind 
soever, the entropy of the stuff and the reservoir together, or 
the isolated system increases. It has nothing to do with bow 
its increase may be explained by want of uniformity, internal 
transfer of heat, or anything of the sort. 
The next point in the address is— 


In discussing the 0, ф diagram of an engine, however, it is usual to define 
the entropy by the equation d dH /e, which is wrong, and to lay down 
that the area of the 0, ф is equal to that of the p, v diagram (divided by the 
mechanical equivalent of heat). This incorrect definition has no doubt 
given rise to the notion that entropy is the factor of heat corresponding to 
temperature. І think Zeuner firat called entropy “heat weight," а 
confusion of thought which is constantly cropping up. 


Draw the diagram of the gas expanded in the heat-tight 
The first point is found by 
marking off 0, and taking ¢,=0 before opening the tap 
between the perfect gas and the vacuum. Now let the expan- 
sion take place, and let the temperature and pressure equalise, 
and the kinetic energy go. 0, is ав before, but 4, the еп{тору, 
is increased to $,. We are not concerned about the work 
co-ordinates, there is no work. We have got two state points, 
and we may find as many intermediate state points by opening 
only small parts of the vacuum chamber. By making these 
as small as we please, we make a continuous line from ф, to 
Pa corresponding to 0, constant if we use a perfect gas. The 
area of the diagram, if a vertical line from 4, is drawn is then 
буф» and it has grown without the stuff taking in any heat at 
all Hence the area of the 0, $ diagram is not the heat 
taken in. Now expand adiabatically and isentropically to 
a lower temperature, 0,; then compress isothermally to 0,41 
and compress adiabatically and isentropically to 0,. The state 
point has now described a rectangle 6,¢,, 0,ф,, rds, Or 
According to steam books, this represents the external work 
done, whereas really the work represented by the large rect- 
angle under 0, and ф, has been done in the other direction. 
This kind of error crops up whenever there is wire-drawing in 
an engine. I hope to deal with the errors of the 0, ф diagram 
fully in а separate Paper presently. | 

The next point is that “adiabatic and isentropic are thus 
also defined as synonymous." The expansion of the gas into 
& vacuum in the heat-tight case is adiabatic, because no heat 
passes through; but it is not isentropic. I know of no book 
that has pointed out this curious error. 

The next point їз: 

Unfortunately, also, entropy fell among pedagogues. The pedagogue 


takes df as a leading illustration of an exact differential. It is extra- 
ordinary that out of the whole domain of physics he should select the one 


differential whose conspicuous characteristic is that in Nature it never is 
exact, Perhaps he has a fellow feeling for it. It is sometimes stated that 


if the quantity is a single-valued function of the co-ordinates, its differential 


is exact, and that is what exactness means, which is also inaccurate, ‘This 
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not only shows that it is infinitely easier to work with mathematical 
symbols than to g-t a clear grasp of their physical meaning, but it empha- 
sises the extreme difficulty and slipperiness of thermodynamical work in 
particular. ; 

Thermodynamics is a branch of dynamics, and, as in 
dynamics, you find what is going on inside, let us say, а case 
or cylinder containing the stuff by measuring the heat taken 
in at different temperatures, and the external work done. When 
a quantity is conservative, like energy, its differential is exact, 
aud it is also a single-valued function of the co-ordinates. 
Though the principles of generalised co-ordinates were deve- 
loped before the doctrine of conservation of energy was 
understood, the conservation of energy really enabled the 
gain or loss of the energy of a system to be obtained by 
measuring the loss or gain of energy of what is outside. Thug 
energy is conservative, and its differential is exact and the 
change of external energy can be got from the changes of the 
co-ordinates of the stuff. Carnot thought heat was conserva- 
tive, Clausius showed that in a reversible change entropy 
would be conservative, and d$ an exact differential. Hence 
the great development of the differential equations of thermo- 
dynamics. Clausius also showed that in nature d$ is never 
exact. ¢ is always a function of the co-ordinates—that is to 
say, the entropy of the stuff can be found from the co-ordi- 
nates, but the entropy of the outside reservoirs cannot be. 
The entropy of the reservoirs depends on the history of the 
stuff. That is how a quantity is a function of the co-ordi- 
nates without being an exact differential. Again, the heat of 
{һе stuff is a function of the co-ordinates. A gramme of 
matter at а given temperature, pressure volume, &c., has the 
same quantity of heat, whether heat means sensible or 
„latent heat or both; but dH is not exact, because you 
cannot tell ihe changes of heat of the reservoirs from the co- 
ordinates of the substance. These remarks may explain my 
statement In thermodynamics there ів a constant tendency 
to confusion between the working substance and the reser- 
voirs.” People forget what such symbols as dH mean; dH 
means that the reservoir has lost heat dH, not that the heat of 
the stuff has increased. The stuff may have instantly con- 
verted it into external or other work. 

I fear you will not allow me space to deal with Sir О. 
Lodge’s Paper this week, but I will ask you to allow me to 
discuss it next issue. But may I make а few remarks? Many 
of his statements are apparently perfectly general, but are 
really only true of particular cases. Thus, Н = /0d$ would be 
true only in reversible, and is untrue in real changes, yet it is 
made as & perfectly general statement. It is, in fact, the very 
slackness of definition to which I objected, and the very error 
which is causing all this correspondence. Of course, I cannot 
believe Sir O. Lodge is taking the view that Н = /04ф in real 
changes. 

Then all the discussions about uniform gases are irrelevant; 
postulating uniformity is merely postulating reversibility, and 
there ів no question about reversible changes. : 

Ag to the ambiguity about a hot body giving heat to a cold 
one, the ambiguity can be totally avoided by remembering 
that temperature is never discontinuous in fact. To treat the 
question as if one body gave up heat at 0, and another took it 


in at 0,, creating entropy over a bounding surface, is inaccurate. 


Whenever there is conduction there is increase of what Clausius 
calls uncompensated entropy throughout the volume. This is 
a volume increase, and the uncompensated entropy is the 
entropy over and above the change due to a reversible process. 
Thus d$ is here not exact, and /4H0 — & is true, however 
small portions of the substance are taken, until we come to 


molecular dimensions, where molecular statistics nolonger hold. 


Sir О. Lodge's view that entropy only inoreases by transfer 
of heat is far too narrow. Entropy can increase without any 
transfer of heat, even from one part of the stuff to another. 
The inter diffusion of two inert gases is an example already 
given. I hope to give more next week. This point does not 
arise out of the address, but it contradicts my article in the 
Electrical Review of January 9th; when I gave an elementary 
view of the idea of entropy, treated generally. | 

In the statement in italics, It is a mistake to suppose that 
entropy increases only during irreversible operations. The 
simplest example to the contrary is the isothermal expansion 


of air: it is quite reversible, but not in the least isentropic,” 
Sir О. Lodge has surely forgotten that in reversible isothermal · 
expansion of air the reservoir loses just as much entropy 
as the air gains, so, though the expansion is not isentropic ав 
to the gas, there is no increase of entropy. This point is 
fundamental.  Clausius' principle is that, entropy always 
increases in real changes, but would be conservative in 
revereible changes, but this is the entropy, not of the working 
substance alone, but of the isolated system, including all that 
ів affected by the change.— Yours, &, James SWINBURNE. 
London, W., Jan. 26. 


THE WARD-LEONARD MOTOR CONTROL APPLIED 
TO ROTARY PRINTING MACHINERY. 


The Ward-Leonard system of operating printing machinery, 
though somewhat extensively used in the United States, has been 
introduced for the first time in this country for working one of the 
large machines in the offices of Messrs. Edward Lloyd (Ltd.), pro- 
prietors of the London Daily Chronicle, Lloyd's Weekly Newspaper, 
&c., where it has been operating а 50 н P. sextuple Hoe press for 
some 18 months of regular practical work. The chief points of 
advantage claimed for the Ward-Leonard system are as follows :— 


]. The press can be brought from a atate of rest to full speed by imper- 
ceptible increments of speed with a graduation and regularity of driye 
which cannot be accomplished by any other method, either electrical or 
mechanical. 

2. The press can be started up from rest and accelerated to full speed, 
or, conversely, the speed can be reduced, all with a rapidity and certainty 
which is not attainable by any other system. 

5. The press can be started or stopped without jars or shocks, and can 
be made to move round at slow speeds for long periods. 

4. The loss of power due to speed regulation is never more than 2 per 
cent. even when at creep'ng speed, plus the small loss in the motor-generator, 
which has been found by experiencs at Messrs. Lloyd’s to be negligible 
(it is but 5d. per horse-power-hour). | 

Б. Tbe press is absolutely under control at all speeds, no matter wbat 
the load —that is to say, if set to run at a definite speed and the load alters, 
yet the speed remains conetant. 

The arrangement is shown in the diagram, where AB із a motor- 
generator of which A is the motor and B is the generator good for 
95 H.P. The armatures of both are wound for 200 volte, E is the 
press motor good for 50 нр, the armature of which is wound for 


400 volte. C and F are the fields of the generator and press motor 
respectively. Both of these fields are separately excited, and C has 
& reversible rheostat in circuit with it, having a large number of con- 
tacts. It will be seen that the current suppiied from the line to the 
armature of E passes through the armature of B which runs con- 
tinually at full speed. When starting up, the field C is fully excited 
and tbe voltage of the armature is equal to that of the line, but in a 
counter direction. Consequently, no current passes through E. The 
switch of the rheostat is now moved in a clockwise direction; and а 
small resistance is inserted in field C, во that the armature voltage is 
slightly reduced below that of the line. A current sufficient for the 
full torque then passes through E, and the motor begins to turn 
elowly. To increase the speed, more resistance is gradually inserted 
until there is no magnetism remaining in the field C. The motor E 
then ruus at half apeed, the voltage being that of the line. By 
still. further moving the switch of the rheostat in a clockwise 
direction, the field C is reversed and gradually strengthened. 
The voltage of the armature B is now gradually increased in a 
direction which assists the voltage of the supply mains and, as soon 
as the whole of the resistance is switched out, the voltage of the 
supply mains is doubled and the motor E attains its full speed. It 
will be seen that, as the controller has only to regulate the field cur- 
rent, it may be of a very small size, and yet havea very large number 
of contacts, thus affording.a very gradual control and securing 
absence of that destructive sparking of the ccntacts which is so 


inside ua 
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common with rheostats carrying large currenta, Further, the space 
коо by this controller is but & small fraction of that required 
by the rheostats used on the series control system. Messrs. Geipel 
and Lange, who are the agents for the Ward- Leonard system in this 
country, and have carried out the whole of this installation, informed 
us that the loss in the motor-generator has been ascertained by 
Messrs. Lloyd from actual meter records to be but small, while the 
logs in the controller varies from 0 at half speed рю the maximum 
of only 2 per cent. at slow speed or full speed. The machine can 
be reversed if deeired. but in the case of Hoe presses it is only neces- 
sary that this reversal should be applied at low speeds. For this 
P it is provided that the motor-generator is capable of giving 
а voltage slightly in excess of that of the line, во that when it is in 
opposition to the line this excess causes a flow of current through 
the armature E, which then rotates in a reverse direction. 

The flexibility of this system is well illustrated in the three creep- 
ing switches which are placed round the machine at different points. 
These switches have seven or eight steps in parallel with the early 
steps of the controller, so that the machine minders and attendants 
may themselves operate the press at the low speeds required while 
fixing the plates and threading the paper before the actual process of 
printing begins. The whole regulation of the speed and direction 
of rotation is effected by the small controller; there is only one 
small hand wheel to work, which effects the whole of the operations 
in sequence, so that it is impossible, even for an inexpert attendant, 
to e any mistake. The controller is carried on a pedestal which 
is fixed on the floor near the machine in the most convenient place ; 
the main switchboard which carries the measuring instruments, &c., 
is fixed on the wall some distance off, out of the way, for it is not 
necessary for the attendants to use this board in operating the 
machine, 

An advantage of the Ward-Leonard system which will appeal 
more particularly to the central station engineer is, that ins of 
drawing the full current from the mains at starting up, which, par- 
ticularly in the case of large motors, caused iness of the 
supply voltage, the current required from the mains at starting is 
but a fraction of the full load current, and, further, that fraction is 
switched on gradually. 

It may be of interest to add the following description of the sig- 
nalling apparatus and switchboard arrangements, which, however, 
do not form a necessary part of the Ward- Leonard system. In order 
to signal to the attendant who operates the controller, a bell and 
indicator having three different coloured lights are fixed near the 
controller, which are operated by pushes fixed at various points 
round the machine. e colours represent “start,” “full speed,” 
and “stop,” while the bell calls attention to a change in the signals. 
The colour of the light remains constant until another signal is 
sent. In case it is necessary in emergency to stop the machine 
instantly, a circuit-breaker is provided which is operated by pushes 
placed round the machine alongside the pushes for signalling, so 
that the circuit may be automatically opened by pressing any one of 
these pushes, which instantly stops the machine. 

The switchboard is of enamelled slate, mounted with a motor 
starter for the motor-generator, an ammeter having a two-way 
switch, by which means the current ai ges to the press motor, or 
the total current taken from the supp. 
measured, and a voltmeter with a two-way key which permits the 
voltage at which the press motor is working, or the voltage of the 
mains, to be read. ard-Leonard circuit-breakers take the place 
of switches and fuses, so that should an excess of current due to a 
jam in the press open the circuit, it can be quickly closed again 
when required, thus saving the loss of time due to replacing the 
ordinary , an important consideration in the production of a 
paper. The energy used is metered by a Vulcan watt-hour meter, 
which not only integrates the energy used by the usual dial, but also 
registers the rate at which it is used on a chart, Thus measure- 
ments can be readily made, both of the power and the energy 
used. А roller shutter protects the switchboard from dust and grit 
when the press is not working. 


We had an opportunity of inspecting the Hoe printing press, 
referred to above, at Messrs. Lloyd’s printing works yesterday even- 
ing, and were much impressed with the facility with which the speed 
of the sextuple machine could be regulated, and the ease with which 
it could be worked forward even a fraction of a revolution. The 
machine in question can be operated in three sections, and is used 
for various purposes, so that the load varies considerably from time 
to time, and for such a case the Ward-Leonard system of control 
seems eminently suitable. Ita first cost is no doubt higher than one 
on the ordinary system of motor regulation, so that for non-rotary 
preases the expediency of its adoption has still to be proved, but in 
the present case and in many similar instances this factor would 
doubtless be of secondary consideration. 

We are much indebted to the courtesy shown us by Messrs. Geipel 
and Lange, and also to Mr. G. Mascord, for the trouble taken in 
explaining all the details of the system ; and especially to the latter 

entleman for making clear to us alk the © points of the fine 62 H. p. 
oe press to which it is adapted. 


y mains respectively, can be, 


SPEED REGULATION OF MOTORS. 


Mr. B. G. Lamme of Pittsburg, U.S.A., has devised and patented 
a echeme for the regulation of continuous-motors operated from 
mains ats variable voltage. The number of the British patent is 
24,227 of 1901. 

In the diagram below, the motor, which is driven from the mains, 
will obviously vary in speed as the E.M.F. varies, unless some regu. 
lating means are employed. In order to ensure an approximately 
constant speed the armature 2 of a continuous-current exciting gene- 
rator is mechanically connected to the armature of the motor 1. The 
exciting generator is provided with a shunt winding, 3, and under 
normal conditions of operation the field magnet will be worked well 
below saturation. It is indicated as supplying the entire magnetis. 


Fic. 1. 


ing current for the field magnet windings 4 of the motor 1, in order 
that it may exercise a maximum degree of control over the operation 


of the motor. 
The exciting generator field magnet being worked well below 
of rotation of its armature, by 


saturation, any ge in the spe 
reason of variations in the E.M.F. supplied to the motor armatur, 
will build up or cut down the field magnetisation of the generator tos 
greater degree than would be the case if the field magnet were satu- 
rated. The exciter will consequently, vary the excitation of the 
field magnet of the motor to а corresponding degree, and thus serve 
to maintain the T approximately constant. ‚ 
The patentee claims: —“ The arrangement for operating an electric 
motor at a constant speed from a circuit having a variable difference 
of potential, which consists in exciting the motor field magnet by 
current from a shunt-wound generator having a normally unsatu 
field magnet, the armature of said generator being mechanically 
connected with the motor armature, substantially deacribed." 


PARLIAMENTARY INTELLIGENCE. 


PRIVATE BILL LEGISLATION. 


The Examiners of Private Bills have continued their consideration of 
bills as to their compliance with standing orders during the week, and the 
following will go forward for first reading :— 

` Antrim, Down, Armagh and Belfast Electric Power, North-West London 
Railway, Chard Corporation Gas and Electricity, Baker Street and Water- 
loo Railway (transfer), Shropshire, Worcestershire and East Denbighshire 
Electric Power, Somerset and District Electric Power, Carmarthenshire 
Electric Power, Stoke Newington Borough Council, London County Coun- 
cil (Electric Supply), London United Tramways, Wigan Tramways, Preston 
and Horwich Tramways, Newcastle-upon-Tyne Electric Supply Co. 
Walker and Wallsend Union Gas Co., Great Northern and City Railway, 
Clapham Junction-Marble Arch Railway (No. 2), City and South London 
Railway, Charing Cross, Euston and Hampstead Railway, Belfast Street 
Tramways. 


Great Eastern Railway.— Interesting particulars were published 
in the Essex Telegraph for Jan. 24 of a new giant engine built at the 
Great Eastern Company’s works to the design of the company’s loco- 
motive superintendent, Mr.J.Halden. The object of the introduction 
of this huge engine is said to be to test its capacity for the more 
effective handling of the heavy suburban traffic on the Great Eastern, 
and in case of failure in this respect to pave the way for the introduc- 
tion of electric traction. 
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LEGAL INTELLIGENCE. 


— — 


Pressland v. De Meray. 


The hearing of this case commenced before Mr. Justice Ridley and a 
special jury in the King's Bench Division on Friday last. Plaintiff, an 
engineer engaged in business in Victoria-street, Westminster, sought to 
recover from Mr. Jules de Meray, £5,508 as damages for alleged fraudulent 
misrepresentation whereby he was induced to purchase shares in the Nir 
Hiram Maxim Electrical and Engineering Co. (Ltd.). The defence was a 
denial of any misrepresentation. 

Mr. WITT, K.C., for plaintiff, said defendant was chairman of the Sir 
Hiram Maxim Electrical and Engineering Co. (Ltd.), and in August, 1901, 
defendant held a large number of shares in the company, ou some of which 
there was a liability of 15s. per share. In 1901 a Mr. Heffer called on the 
plaintiff as to a projected tramway at Bedford, and plaintiff was after- 
wards introduced to defendant. As a result, Mr. Hefter suggested plaintiff's 
joining the board of the company, and plaintiff undertook, if elected, to 
give Mr. Heffer a bonus, Defendant, he alleged, said that someone with 
the plaintiff's technical knowledge was required on the board. ‘The real 
queation was what took place at a meeting at the city offices of the company 
on Aug. 8 and 15 last, when, said counsel, defendant said that the 
capital was £80,000, of which £60,000 was fully paid up, but the capital 
was £175,000. He said he could let the plaintiff have 5,000 shares at 
7s. each, they being 5s. paid and liable to a call of 15s. Defendant told 
plaintiff there were no debentures or other liabilities. In reply to plaiutiff, 
defendant said there were lamp works in addition, and allied works at 
Darlington, Worcester and at Middlesbrough. Defendant also said they 
were doing a large and profitable business, and that the goods were 
made under a patent of Sir Hiram Maxim. He also mentioned 
an agency for J. F. Pease & Co.(Ltd.) Defendant told the plaintiff 
that their lamps were manufactured at a low cost, that their list 
price was the same as the Edison-Swan, that they had a contract with a 
subsidiary company to take their lamps to the extent of 1,000,000 per 
annum, and that the profit on the lamps alone was sufficient to pay a good 
dividend. Plaintiff was told that if he took these 5,000 shares tne defen- 
dant would secure his election, and he decided to join the board, and paid 
defendant £1,758 for the 5,000 shares. Counsel urged that these repre- 
sentations were untrue. Plaintiff went to Worcester and discovered that 
the company had no interest ia the works there, but only an agency for 
J. Е. Pease & Co., and no profits had ever been made out of the agency. 
As to the lamp business, Sir H. Maxim had a patent, and it was supposed 
that by it a large saving in current could be effected, but the delivery 
was thought to be a difficulty, and the defendant insisted upon the 
ordinary filament being used, the result being that the manufacture 
cost more than the market price. In April, 1901, a company was formed 
between C. M. Downie and the company, by which the former was to form 
the Trading Co. (Ltd.) to take 1,000,000 lamps a year, and this com- 
peny was formed, but the price of the lamps was such that the sale of 
every lamp meant a loss of dd. Difficulties arose between the Trading Co. 
and the Sir Hiram Maxim Co, and the former brought an action in 
the Cbancery Division against the latter, but that action had not yet been 
fully tried. In the spring of 1902 draft balance-sheets were brought out, 
and then it was found that the profit on the trading and enyineering busi- 
ness was only £500, and the loss on the lamp business was over £3,000. 
The final belance-sheet showed a loas of about £5,000. 

PLAINTIFF said he had paid £2,500 in calls, and was liable for another 
£1,250 for calls made since. From the time of his election to the board in 
August, 1901, to February, 1902, he and the defendant had most of the 
management of the business, He did not discover that the capital had been 
increased from £80,000 to £175,000 till January, 1902. He did not ask to see 
the contract with the company that was to take 1,000,000 lamps a year, nor 
did he ask at what price the lamps were to be sold. He believed that the Sir 
Hiram Maxim Co. had 5,000 shares in J. Е. Pease & Co. Defendant was a 
director of J. F. Pease & Co. He discovered that a debenture had been 
issued toa Mr. English to secure £2,000 early in December, 1901. 

His LORDSHIP said it was clear that there was no misrepresentation 
of the company having an interest in the works at Worcester and elsewhere, 
and referred to other points, on which he said there was no evidence for the 
jury. 

Mr. WITT protested against his lordship's judging the case. 

Mr. F. SATCHWELL, consulting electrical engineer and manager of 
the Maxim Electrical Corporation (Ltd.) in 1899, said the company went 
into voluntary liquidation. The company was at firat successful, but after- 
wards at the suggestion of defendant a change was made in the manufac- 
ture of the filament and then the lamps ceased to be a success. When 
witness left the business was not being carried on at a profit. Sir Hiram 
Maxim was the only other practical person dealing with the manufacture 
besides witness ; part of tbe secret process was his (witness) and it involved 
an important modification of the ordinary process, and in his opinion it was 
& very valuable process. 

Sir E. CLARKE, K.C., for the defendant, said the case the plaintiff 
made was that the defendant had been guilty of fraud, and that he had 
made statements which he knew to be false. For six weeks afterwards, 
however, he remained and acted as director of the company knowing 
thoroughly its condition and affairs. In those circumstances plaintiff 
could not bring an action for rescission of contract. He therefore fell back 
upon making a charge of fraud. Defendant did not state that the company 
owned works at Worcester, Darlington and Middlesbrough, though in a 
sense owould have been true. Defendant had not misrepresented the 
capital f the ompany, and with regard to the wheels and barrels they 
were put before plaintiff as a practical man, and he admitted that, in his 
opinion, they were a very good thing. All the statements that the profits from 


the lamp business would be sufficient to pay a dividend ; that the company 
had a factory in Gillingham-street and a contract with the lamp company 
to supply 1,000,000 lamps a year were true. Unfortunately, litigation was 
pending between the Engineering Company and the lamp company, but 
there Wasa sn омса and growing bu-iuesa for che Maxim Engineering 
Co. He assed she jury їо хау that there was no pretence for making these 
8011013 again: tu defendant, 


DEVENDANT was then called, and denied theallegations made by plaintiff. 


The «тпа result of the transaction with ais tiff was that witness got 
vid e^ 5,000 shares with a liability of 16. a < are. The company has 
£42.960 working capital ami last week а futter £20,000 was subscribed, of 
witch be hime s had ~ ose чәе“ £6,000. Iu was tot the faci that the 
ашр bv- iess wos in the exe cimenta’ sage down to August, 1901. The 
lamps co 3d. or Gd. each. aud about 2.029. ишо а week were made at that 
ime. Tue company then bad mate no profits on the sale of the lamp. 
He had never їп bon s change ^i die hament contrary to the wish of 


Sir Hiram Maxin. азм, whea асли as director, made none of the 
com, ainis he subeequei. у uiae, 

Mr. H! I. I. manager of io- lamp department of company, said he had 
showed pla;...iff over the fan: гу in Gillinwuam-street, aud showed him 
every detail. Nothing was kept back from him. If the contract with 
the amp company had «+n carried out it would have beea a very profit- 
able one for the Maxim C »mpany. 

Mr. HOWARD WRIGHT., manager of the engineering department of the 
Maxim Company in 1901, said ne gave plaintiff al! information as vo his 
department. The carrying out of the engineering parts of the company’s 
contracta was under tie plaintiff's direction. There were a large number 
of profitable contracts ranging from £250 to over £20,000, and there had 
been no difficulty in с» -rving them oui. 

Mr. W. J. WHEATLEY, secretary of the M-xim Co.npany, said he was 
directed by defeadant to give раш dt every lacility, aud he followed his 
lust cuetioss | 

His Joraship here expressed the op nion that there жаз no evidence to 
leave to vne jury a3 to misreocesentstions hay oy been made, 

U.timaiely, however, the coe was lett to rhe jurv, who returned a verdict 
for сати tor fuil áuiount claimed (£5,508), aud judgment was entered 
accord oly, 

His LORDSHIP said that in his opinion the verdict was against the 
weight of evidence, and he stayed execution wiih & view to an appeal on 
delendant paying £500 into Court. 


Rosling and Fynn v. the Law Guarantee and Trust Society 
(Ltd.) and others. 

In the Chaucery Division on Fridiy, before Mr. Justice Buckley, Mr. 
Asvoury, К.С, moved for an interia injuoction to reatrain defendant 
көбу Poa) crying et а coniraco with three oiher defendants (Messrs. 
Nodes, Hasord and Fie 1114 io! che sale to them of the plaintiff corn- 
pany's under thing and assets. The Gua:autee Law Society (said counsel) 
were the tru- := tor пе deventure-holiors under a deed of 1902. There 
was a c suse iu the deuenture deed which had cowe into operation whereby 
the debeutures had become payable, and tne society were entitled and did 
go into posssssion and appoint a receiver. Tne debentures covered 
the whole of the assete, and the amount due for principal, interest 
and costs was £10,155. The company had a number of other creditora, 
aud the liquidator, under а voluntary liquidation, almost imme- 
diitely advert:-ed the bu-iness for sale, as was his duty. The pro- 
spective purcnasera included the three defendants, Rhodes, Fielding 
aud Halford. It appeared that early in January of this year the 
liquidator ascertained that the Law Society proposed to sell by private 
treaty, but no contract had been signed on the 9th inst., at which time the 
liquiiator had a firm offer for £11,000, but there was another offer from a 
substantial person to redeem the whole of the principal, interest and costs. 
Broadly, the point was that the society had no right to carry out the sale 
wnen they knew other offers were pending. The liquidator had obtained 
other offera at the time of the signing of the contract by the Law Guarantee 
Society at an increased price. Though not iu evidence, there was, ав a 
fact, offera of as much as £16,000 for the property, which was very valu- 
able, and there was a contest as to who should get it. He submitted that 
the Court would not assist a mortgagee who was insisting upon selling to 
one person when the mortgagor was claiming to redeem and another pur- 
chaser desired to buy the property for a larger sum. "The society, though 
no doubt they had a right to sell, could not insist upon selling to a parti- 
cular purchaser at a particular price when the evidence was that the assets 
of the company were worth a much larger sum. 

Mr. BUCKMASTER (for the society): All they wanted was their money, 
and any imputation of improper conduct must ба withdrawn. 

Mr. Justice BUCKLEY asked whether the liquidator was prepared to 
pay £10,500 into court at once. 

Mr. ASTBURY: Certainly. 

Mr. TERRELL, for the original purchasers, contended that no ground 
had been made out for setting aside the contract. The society had power 
to sell, and in order to set aside a contract for eale it must be shown that 
it was for such а groas undervalue as to amount to fraud. The remedy of 
the mortgagor, if any, was in damages and not by having the sale set aside. 

Mr. Justice BUCKLEY said the action was brought by the liquidator 
of the company, who was the mortgagor, against the society, who were trus- 
tees of a debenture deed, and against Mesars. Rhodes, Halford and Fielding, 
who were purchasers from the society as mortgagees. An interim injunc- 
tion was asked for to restrain the carrying out of the proposed sale. The 
society were proposing to sell, as they had a perfect right to do. Corre- 
spondence had passed between the parties, including a telegram 
from Mr. Reeve, a solicitor of Huddersfield, making an offer on 
behalf of a Mr. Crawshaw. This was material as showing that the 
Law Society knew that there were other offers in contemplation. 
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That the liquidator’s offer to redeem was bon fide there could be no 
doubt, because he attended next morning with the money in notes, and it 
was refused. Under those circumstances he had to consider whether the 
mortgagees had done their duty to the mortgagors. He did not think 
they had in this case obtained an offer for a proper price. The plaintiff 
was therefore entitled to the injunction. 


This case was again mentioned yesterday (Thursday), when Mr. Cave, for 
the plaintiff, stated that the parties had now come to terms. It waa 
desired to put an end to the action upon the terms of a settlement arrived 
at between the parties. 

His lordship then made an order staying further proceedings. 


Bradley v. Dover Corporation. 


In the Divisional Court, on Tuesday, Mr. Courthope Munro moved on 
behalf of Mr. John Bradley for a rule nisi calling upon the Mayor of Dover 
to show cause why а writ of mandamus should not issue commanding him 
to hold & poll in regard to the electric lighting bill now being promoted by 
the Corporation. Counsel read the affidavit of his client, a property owner 
and ratepayer in the borougb, which stated that the Corporation proposed 
to borrow £105,000 in order to purchase some of the local electricity worke. 
On Jan. б а meeting of ratepayers was held to consider the matter. An 
official of the local gas company claimed a poll in his capacity of ratepayer. 
The mayor accepted the demand, and thereupon Mr. Bradley got ир and 
said he seconded it if it was necessary to do so. The gas official having 
secured concessions, afterwards withdrew his demand for a poll, but 
Mr. Bradley contended that the poll should proceed. He had iotsnded 
making the demand himself, and many ratepayers desired it. 

The rule was granted. 


Marconi’s Wireless Telegraph Co. (Ltd.). 


А special resolution was passed and confirmed on Dec. 4 and 19 respec- 
tively to make certain alterations in the memorandum of association, and 
& petition for confirming this resolution will be heard by Mr. Justice 
Farwell on Feb. 7. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


[e sd 


APPOINTMENTS VAOANT AND FILLED. 

Leyton Electricity department require an outdoor engineer to take 
charge, under their engineer and manager. Applications to the 
engineer and manager (Mr. Harman Lewis), electric lighting works, 
Cathall-road, Leytonstone, by Feb. 6. See advertisement. 

A canvasser is wanted by а London supply company. See ad ver- 
tisement. 


Mr. F. A. Bond, lately with the City of London Electric Lighting 
Co., has been appointed station superintendent at Шога electricity 
works. 

Mr. Р. J. Archer has been appointed station superintendent at 
Walsall. 

Mr. А. E. Whitwam has been appointed superintendent of Hud- 
dersfield electricity station at £200 per annum. 


Anglo-Belgian Telephones.—It is announced that the opening 
of the telephone connecting Belgium and England has been detinitely 
fixed for the end of February. The trials that were made between 
Brussels, Antwerp and London are stated to have been satisfactory, 
but those with Liege and Louvain have caused some delay in the 
inauguration of the system. 


Antrim, Down, Armagh and Belfast Electric Power Bill.— 
Antrim Council have decided to oppose this bill in order to secure 
protective clauses. 


Bath.—The City Council on Tuesday discussed а report recom- 
mending that application be made for sanction to borrow £50,000 
for carrying out the extension scheme set out in the recent report of 
the consulting engineer (Mr. E. Manville), abetracted in our issue of 
Jan. 9, and also to meet £1,032 excess expenditure and £5,742 for 
extensions of mains during the next three years, The discussion 
was adjourned. 


Big Ben.—The dials of the large clock which surmounts the 
tower of the Houses of Parliament, London. were lighted electrically 
for the first time on Tuesday evening. An electric motor is aleo 
employed to wind the mechanism. 

Birmingham.— In a report just issued by the Electric Supply 
committee it is stated that 

Iu July, 1901, the Council authorised certain capital expenditure on the 
electricity undertaking, including £128,890 for the erection of a new gene- 
rating station. Sanction to a loan for this amount for 28 years was 
obtained. The abandonment of the Edgbaston and Harborne tramway 
scheme and the present position of the tramway question have caused the 
committee to ascertain whether there is any alternative method by which 
tbe ordinary growth of the department could be met without immediately 
embarking on the large propoted undertaking at Summer-lane. The 

resent rate of increase із about 10 per cent. per annum, and the com. 


mittee feel that it is wiser to meet the needs of the department by the 
development of existing resources. The erection of the new station cannot 
be loog postponed, but for the present the committee felt that the course 
now recommended is the right one. The committee, therefore, recommend 
that they be authorised to carry out the extensions suggested, and that the 
Finance committee be autborise to make application for the necessary loan. 
The expenditure sanctioned in July, 1901 (£41,909), has been exceeded by 
£8,782. 7s. 6d. on plant and machinery (£7,984. 5s. Ad.), and material 
and work in connection with buildings, foundations, &c. (£798. 2s. 2d.) 
It has also been neceseary to incur capital expenditure of £4,449. 10s. in 
mains and services, for which no provision was made in the loan for mains 
sanctioned by the Council, and the Council are recommended to authorize 
the Finance committee to apply for loans for £3,000 for services and 
street works, and £2,000 for meters for extensions in the near future. 

Blackburn.— The report of the Tramways committee for the last 
nine months shows a loss of £1,812. 


Brussels.—The Société des Tramways Bruxellois has submitted 
amended terms for the supply of electricity for public and private 
lighting to the Municipal Council, and a report is to be obtained on 
this amended offer before finally deciding to erect municipal works 


Buenos Ayres.—The Review of the River Plate states that it has 
been resolved to substitute electric for gas lighting in the central 
кше of Belgrano. Sixty-two arc lamps, posts and accessories 
are to be installed. 

City of London.— At the Court of Common Council yesterday 
оо) the Streets committee recommended that an arrangement 
be entered into with the City of London Electric Lighting Co. for 
the supply of electric current for lighting the Guildhall and other 
Corporation buildings at 3jd. per unit, and 5 per cent. discount on 
monthly setttlement of accounts, subject to the company agreeing to 
allow the same rate to apply to all outstanding accounts of the City 
Lands committee. 


Orewe.—Negotiations are proceeding between the Council and a 
Manchester firm of engineera with а view to the construction of 
electric tramways. 


Customs Regulations.— We have received a copy of the act 
approved by the Commonwealth Parliament in September last regu- 
lating the customs duties on imported goods. The following items 
have special interest for our readers :— 

Lamps and lamp ware (except shades, globes and electroliers), 15 per 
cent. ad val.; portable engines (including traction engines), free; instru. 
ments (including drawing, mathematical and surveying), 15 per cent ad 
val. ; high-speed engines and turbines and gas and oil engines, 10 per 
cent. ad val.; boilers, pumpe, machines and machinery, 124 per cent. М 
val. ; electrical machinery and electrical appliances, 123 per cent. ad val.: 
glass (including sand-blasted, etched, silvered, cut, in panes or prisms), 
per cent. ad val. ; muriatic, nitric and sulphuric acids, 15 per cent. ad val. 
(For additional information regarding customs duties of all countries see 
“The Electrician " Electrical Trades’ Directory and Handbook, 1905. pp. 
145 to 151.) 

Under the new Customs regulations of Norway, which will come 
into force on April 1 next, cutouts and safety apparatus con 
with electric installations are to bear a 5 per cent. ad val duty. 
Hitherto these articles have been admitted free. 

Under the new Austrian tariff the import duty on dynamos aud 
electric motors will be increased from 5з. ld. to 8s. lld. per cwt, 
and the duty on other electrical apparatus and instruments from 
£2. 108. 10d. to £5. Is. 8d, per o wẽ t. 

Doncaster.—A light railway inquiry was held on Tuesday into 
the application of the Corporation tor an order to extend their elec- 
tric tramways. The town clerk (Mr. Tovey) said £77,500 had 
already been authorised and expended, and the proposed extensions 
were estimated to cost £15,000. The existing lines were being worke 
at a profit, and it was calculated that £332 net profit had been made 
since the opening of the line in June. The application was granted. 

Dover.—Owing to the attacks made by certain members of the 
Corporation on the Dover Electricity Supply Co.’s undertaking, 
the directors have offered to recommend the shareholders to abrogate 
the contract on being repaid the expense incurred by the negotia- 
tions and agreement. The Council has referred the offer to the 
Electricity Committee. 


East Barnet —An inquiry is to be held here on Friday after- 
noon into the application of the Council to borrow £14,000 for 
electricity supply. 

Eccles.—Sanction to a loan of £22,115 for extensions of the elec- 
tricity works and mains has been received by the Corporation. 

Bdinburgh.— At the meeting of the Горно on Tuesday 1t was 
decided on the motion of the convener of the Electric Lighting cm 
mittee (Mr. Mackenzie) to sell the seven rectifiers at Dewar-place. 
which cost 4450 each, and were no longer required, and that the 
balance of cost still unpaid (£2,080) should be met out of the year? 
revenue, 

Electricity in Coal Mining.—An interesting report by Mr. Sey- 
mour Bell, British commercial agent in the United States, on the 
industry of that country for 1901 is just issued. In this report some 
extracts from a report of the chief engineer to the State of Pennsylvania 
are given, from which it is found that in the course of the work о 
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winning the anthracite coal from the Pennsylvania mines 40 electric, 
51 air and 302 steam locomotives are employed, also 66 dynamos and 
140 air compressors. Of the total of 292 fatal accidents that occurred 
in the mines seven were from electric shock, aud the chief engineer, 
in the course of his report, states that electric cables have been the 
cause of many deaths in the soft coal mines, although in the bitu- 
minous mines no fatal accident from this cause has arisen, The chief 
cause of trouble is the miners coming in contact with the trolley 
cables, or the cables that carry power for the electrical coal-cutting 
machines, and he recommends that separate 3 ways should 
be provided for workmen when haulage is effected by electricity, 
unless the cables can be raised to a distance of at least Gft. from the 
rail. In bituminous coal working in the States in 1901 there were 
931 electric, 23 air and 134 steam locomotives employed and 241 
dynamos. In traction work in mines in the United States there has 
а increase in the use of electricity. In the State of West 
Virginia alone there was an increase during the year of 35 electric 
and a decrease of nine steam and one compressed air locomotives, 


Bston.—4A special meeting of the Lighting committee has been 
summoned to consider the question of putting the Council's electric 
lighting provisional order into force. | 


Bxeter.—The report of the city electrical engineer (Mr. H. D. 
Munro) on the past year's working of the electricity undertaking has 
been issued, and states that the number of units sold has increased 
nearly 10 per cent. The coal bill has been reduced by nearly £300, 
the repairs bill is £50 higher, while the exceptional rise in the cost 
of installation material (due to the Coronation aud other celebra- 
tions) is recovered on the receipts side of the account. The depart- 
ment now bears its full share of contribution to other departments 
(£300 a year), and is paying an additional £300 a year in rates, &:., 
under the inc assessment. The net profit on the year exceeds 
£1,500, which is a record in this respect, and brings the accumulated 
profits to over £5,000. 


Gloucester.—On Wednesday the City Council decided to adopt 
the overhead trolley system of traction on their proposed electric 
tramways. The gauge is to be 3ft. біп. 


Hammersmith —The Council decided on Wednesday to obtain 
an additional feed pump for the electricity works at £205. There 
are at present 1,202 customers of the electricity department. 


Hampstead (London). During the nine months ended December 
the equivalent of 22,379 8 c p. lamps was conuected to the mains, 
compared with 19,613 in the corresponding period of 1901, the 
number of consumers being 417, compared with 384. The maximum 
load was 2,140kw. on Dec. 15 against 1,810kw. on Christmas Eve, 1901. 


Hanley.—4A report presented by Mr. C. A. Cowell, the corporation 
electrical engineer, on the breakdowns which occurred on Dec. 1 
and 8 at the electricity works, contains several points of technical 
intereat. The first mishap occurred at 4:30 p.m. on Пес. 1, and was 
caused by a failure of the 2,000.volt high-pressure feeders coupled 
together in several underground sub-stations, The two mains were 
thereupon disconnected, and; the low-pressure circuits which they 
supplied transferred to another main. The fault was afterwards 
traced to the high-pressure switchgear in one of the sub-stations 
which has now been altered. The second breakdown, on Dec. 8, 
was through the disablement of one of the 1,000 нр. Ferranti 
engines. Regarding this breakdown and thesteps taken to overcome 
the trouble, Mr. Cowell says :— 

Our attention was first called to something being wrong with the engine 
on Friday evening, Dec. b, when a very heavy metallic knock started in 
the high-pressure crosshead. Examination showed this knock was caused 
through the part of the piston rod, where it was screwed into the cross- 
head, becoming loose. I communicated with Mes:ra. Ferranti, and then 
drew the valves on the high-preesure side of the engine and endeavoured 
to run it in the eame manner as we did when the crank was removed. We 
failed in this owing to the looseness of the rod. 

On Saturday night we ran through the top load with the No. 5 engine 
(500 н.р. Ferranti) coupled in parallel to the Brush engines Nos. 1, 2, 3 
and 4. All plants were overloaded, and we got through with seven boilers, 
all the engines running on the condensers... . . 

On Sunday we were able to take the high-pressure piston out, and make 

the engine workable on the low-pressure cylinder. 
On Monday: morning the engine was tried оп an artificial load equivalent 
to that which would be required in the evening. At four o'clock it was 
switched into parallel with No. 5 engine, but unfortunately it never pro- 
perly got its vacuum, and shortly afterwards lost it altogether. This made 
No. 6 engine take double as much steam as it would have required had the 
vacuum remained. 

At this time five out of seven available boilers were steaming the engines, 
the other two boilers, which were ready for use, with fires on, were run 
up to the required pressure, and coupled up to the other boilers. The 
No. 6 engine was Jabouring so badly that I ordered all the Brush engines 
to be run up апа put on load. When this was done mattera went a little 
better, but the load leaps up at this time of the evening enormously, and 
with dropping steam, however hard the boilers ara fired, it is difficult, if 
not imprecticable, to regain the pressure without а great amount of spare 
power. Тһегаріа1у-гіғірр load began to tell on the smaller engines, and at 
the reduced steam pressure their speed began to decline, and, consequently, 
to cause a reat fall in voltage on 


исе lamps. With steam still dropping * 


&nd the load still rising, the condensing plant of these engines stopped, 
until at half. past four we had dropped our steam in half an hour to 561b. 
pressure, This indicated that we must go back to the two Ferranti 
engines, or have the lights out altogether; во accordingly I once more 
changed over. 

I found that by this means we could hold steam at 551b., but even with 
the help of best Welsh steam coal could not increase it. We struggled on, 
from 4:20 p.m. to 6:30 p.m. in this manner, though not able to gain Ilb. 
of steam. We atill had to face an increasing load, and, goingas we were 
I knew it would mean an utter extinction of all lights, во I decided that it 
was better to totally shut off the current to one-seventh of our customers 
rather than risk putting the whole town in darkness for probably 20 minutes. 

I,-therefore, ordered two circuits to be switched off. This arrangement 
enabled us to slowly gain a few pounds of steam, when we were able to get 
the two condensing plants to work again for the engines No. 1 to 5, so 
that we wera soon able to change back to those engines. When this was 
done we rapidly regained our steam pressure, but kept the voltage low so 
as to store steam until such time as we could again supply the two circuits. 
At 7:45 p.m. the two circuits were switched in and the voltage brought up 
to normal. 

Our troubles were increased through the extreme heat in the main flues, 
and one of the dampers to chimney got warped and refused to open. This 
caused flames to come through the upper fan case, much to the danger of 
the roof. We managed soon to get matters under control with the fire 
hose and to open the damper. 

All the other engines except No. 6 are in excellent condition, and I feel 
confident that they will be able to withstand the extra strain which I shall 
have to put them to. 


Hobart (Tasmania).—The Hobart Electric Tramway Co.’s bill, 
authorising the company to supply current for lighting, has passed 
its second reading in the House of Assembly. The proposed 
maximum charge of 8d. per unit was reduced in Committee to 6d. 


Infirmary Lighting.—The Marquis of Bute has promised £1,000 
towards the cost of the electric lighting of Cardiff Infirmary. 
Dewsbury Infirmary is to be wired for the electric light. 


Institution of Electrical Engineers Benevolent Fund—A 
confirmatory meeting is to be held at the offices of the Institution, 
28, Victoria-street, Westminster, on Friday, Feb. 6, at 4 p.m., for the 
purpose of confirming the resolution passed at the mecting of contri- 
butors on Dec, 31st. 


Kilmarnock —A ratepayers’ meeting has passed resolutions calling 
upon the Council not to proceed with their electric lighting and 
tramway schemes until offera have been invited from companies and 
until a plebiscite of the ratepayers has been taken. 


Light Bailways.—Objections to the Warrington Light Railway 
Order were considered by the Board of Trade on Tuesday. Mr. 
Wedderburn, K.C., for the promoters (Warrington Corporation), said 
they had to light up all polesthat might be coneidered dan- 
gerous.. They objected, however, to having to provide “safety 
appliances” to the approval of the Manchester Ship Canal Co., though 

ey did not object to the question being settled by the Board of 
Trade, А clause for protecting the Postmaster-General, where within 
a mile telegraph wires were affected, was discussed, as the Postmaster- 
General desired to have the power to enter upon the tramway under- 
taking of the Corporation to localise faults. 

Great Grimsby Town Council are recommended by a committee 
to approve the light railway scheme of the Great Central Railway, 
provided that only passenger traffic moved by electric traction be 
allowed on the public highway. 

Liverpool.—The Electric Power and Lighting committee have 
voted out of the profits for 1902 £12,029 for the relief of general 
rates, after placing £10,000 to reserve and £11,386 to renewal fund. 

London County Council —At Tuesday's meeting it was agreed 
to lend £25,000 to Fulham for electric lighting, street lighting and 
meters. 

Bills in Parliamen!.—'l'he Parliamentary committee reported, with regard 
to tramway bills affecting London other than the Council's bills, that the 
bill of the Beckenham District Council was not yet settled. Аз to the 
Croydon and District Electric Tramways (Extension) Bill, the part affecting 
London would have to be struck out. The committee refused to give the 
consent of the Council to certain tramways propose i by the Erith District 
Council in Plumstead, but, as more than two-thirds of the proposed line was 
not within the Council's area, it was held that the consent of the Council was 
not required. The Council's consent to the Harrow Road and Paddington 
Tramways Bill was not given. 

London Oounty Council Electric Supply Bill.— Paddington 
Borough Council will not oppose this bill, provided Paddington be 
excluded from its scope, and that no loss in respect of the supply of 
electric current shall be met out of the rates Should the bill be 
proceeded with a petition will belodged to secure protective clauses. 

London County Oouncil Tramways Bill..—The Holborn 
Borough Council will oppose this bill, which seeks Tower to lay a 
double line of tramways along Tottenham Court-road. 


Ludlow.—The Board of Trade have refused consent to the Cor- 
poration selling their provisional order to a local compauy for £225. 


Mexico Oity.—The electricity supply companies established in 
this city find the de: and for current increasing io 7 pidly that 
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extensive additions have to be made to the capacity of their works. 
The use of electricity for driving in many of the large factories is 
extending rapidly. The Mexican Gas and Electric Light Co., in 
which some British capital is invested, is erecting a large generating 
station on the site of a former gasometer, and this, when completed, 
it is claimed, will be the largest electric lighting plant in Mexico. 

Electric tramways are extending all over the city, and the amount 
of current required for power for traction purposes is becoming very 

The conversion to electric traction of the balance of the old 
horse tramways is under consideration. . 

The larger waterfalls of Mexico are gradually being brought into 
use for the generation of electric current. 

In а review dealing with the trade and commerce of Mexico for 
1901, just issued, it is stated that there are 23,420 miles of telephone 
lines in Mexico. These include Government, State and privately- 
owned lines. There are also 33,982 miles of telegraph lines, of which 
nearly 20,000 miles belong to the Federal Government, 5,340 miles 
to the States of the Union, 6,998 miles to the railways, and 2,500 miles 
of private lines. 

Middlesex Light Railways.— The Board of Trade have approved 
the plans for the Finchley district light railways, for which the tender 
of Wm. Griffiths & Co. was provisionally accepted in October. 

The Light Railways committee of the County Council recommend 
the appointment of Prof. Kennedy to report upon the working of 
the tramways. 


Morecambe.—A dispute between the Corporation and the con- 
tractors witn reference to the alleged defective electric light cables 
has been settled by Messrs. Callender's supplying free of cost cables 
to the value of £530, the Corporation agreeing to take the responsi- 
bility of laying, jointing and handling them, to obtain from them 
the whole of the new cabling and jointing materials, &c., required 
for extensions within the next two years, and for five years to purchase 
from them any 0:002 cables required. 


Municipal Telephony.—Leicester Corporation have abandoned 
the proposal to apply for а municipal telephone licence, and an 
agreement has been entered into with the National Telephone Co. 
for putting their wires underground. Under the arrangement the 
National Company pays to the Corporation 5s. per annum in respect 
of each instrument used by subscribers, with a minimum annual 
peyment of £400. 


Newton Abbot.—The Lighting committee have considered the 
proposed agreement between the Council and the Urban Electric 
Supply Co. for lighting the public lamps by electricity, and also the 
report of the consulting engineers (Messrs. Handcock and Dykes), and 
recommend certain amendments. 


Northfleet.— The Council objects to Gravesend Corporation sup- 
plying electric current to the local tramways other than for motive 
power and lighting the cars. This is in consequence of the Tramway 
company utilising current for lighting its depót at Northfleet. 

Poole.—The Council have withdrawn opposition to the Bourne- 
mouth Corporation tramway bill, and last week they aleo decided to 

urchase and work the portion of the British Electric Traction Co.'s 
ines between Poole and the County Gates. 


Presentation —On Sunday morning last the employés of Brighton 
Corporation tramways presented the engineer and manager (Mr. T. B. 
Holliday) with an illuminated address, a silver cigar case, and a set 
of silver articles for Mrs. Holliday. Mr. Smith acted as chairman of 
the presentation committee. 

Mr. MansH, the assistant engineer, made the presentation, and gave a 
resumé of tbe progress of the municipal tramways. Mr. Holliday was 
appointed tramways engineer shortly after the passing of the Corporation's 
Tramway Act, 1900. Work was actually started on Jan. 25, 1901, and the 
Lewes-road section opened for traffic on Nov. 25, 1901. The whole of the 
present system had been in operation a little over 12 months, and nearly 
12,000,000 passengers had been carried without iojury to a single person, 
and it was the successful running and in recognition of the kind and 
courteous manner of the engineer that prompted the presentation. 

Both Мг. and Mrs. HoLLIDAY suitably responded, the former referring to 
the cordial co-operation of all under him in the work. 

Amongst the company present on the occasion was Mr. Magnus 
Volk, the electric traction pioneer of Brighton, who received a vote 
of thanks for his help in connection with the gathering. 


Rotherham.— The official inspection of the permanent way of the 
two completed sections of electric tramways took place on Wednesday. 


St. Austell. —The Council have decided not to entertain а proposal 
for the sale of the electricity works. 


Sanding Tramway Tracks.— Acton District Council has received 
а communication from the solicitors of the London United Tramways 
(Ltd.) repudiating the claim of the Council as to the sanding of the 
tramway track, and stating that the special paving and maintenance 
with wood of the tramways in the district have been carried out by 
the company. 

Chiswick District Council have also been informed by the company 
that they cannot recognise any right of the Council to require the 
company to undertake the sanding in froety weather of the portion 
of the high road repairable by the company. 


Bouthend.—The Council on Tuesday decided to give occupiers of 
business premises the option of paying for electric current at the 
present rate of 63. for the first hours maximum demand and 3d. 
after, or £6. 10s. per annum per kilowatt demanded, plus 14d. per 
unit. Private consumers are to be supplied at the first-mentioned 
rate or at а flat rate of 44d. 

The occupier of premises on the Cliffs is 
Council for recovery of penalties for allege 
electric energy during last summer. 


Stoke Newington (London).—We referrel last week to the 
petition presented to the Borough Council, containing the signatures 
of rather less than 3 per cent. of the total population of the borough, 
against the proposed electric lighting project. It will be remembered 
that bulk supply їз being taken at the present time from the elec- 
tricity undertaking of the adjoining borough of Hackney to supply 
some of the public lamps in one or two ot the main thoroughfares 
of the district and to supply a few private consumers. There is 
unquestionably a large number of ratepayers ready to adopt electric 
lighting so soon as this can be given. It is only fair to the Council 
to say that every method of lighting with any reasonable probability 
of success has been tried, but it will be admitted, even by those who 
are against the introduction of the electric light, that success has been 
only partial Kitson lights were tried, and, in spite of their early 
brilliance, came to grief. Incandescent gas lighting has had a very fair 
trial, and while at first apparently successfully, the twin incandescent 
lamps ueed for public lighting are not likely to prove an ultimate 
solution of the lighting problem. It is a common ground of сош- 
plaint amongst users of incandescent yas mantles for interior lighting 
that they are both expensive and unsatisfactory, owing to the fact 
that the period during which the mantle is at its best is a very short 
опе. It has beeu claimed that the incandescent gas mantle has the 
same life as ап incandescent electric lamp. This may or may not be 
true, but its period of maximum brilliance is much less than that of 
the glow lamp, and it is this feature, taken together with the varying 
quality of the mantles, that telle so heavily against the probability 
of this eystem of lighting becoming popular. he discussion which 
took place at the Council meeting referred to showed that the peti- 
tioners were entirely ignorant of the fact that the Borough Cound! 
of Stoke Newington possess a provisional order and are under com 
pulsion to supply a certain area next year; or that it was песемату 
to possess a provisional order so as to put the present bulk supply 
from the Hackney Borough Councilon a legal footing. Those mem- 
bers of the Council who are charged in the petition with a desire to 
push through a scheme which will increase the rates for the benefit 
of only a section of the community had little difficulty in exposing 
the shallowness of the petitioners and their ignorance of the condition 
of affairs so far as it relates to electric lighting. It would be inte- 
resting to know the number of ratepayers who gave a direct negative 
to the petition while expressing a desire to have the electric light 
supplied. The object of the petition appears to have been that the 
Council should dispose of their provisional order to a company. 
Ultimately the petition was referred to the Electric Lighting com- 
mittee for consideration and report. 

The Council’s proposed electricity scheme was then considered by 
a committee of the whole Council, and a resolution passed to the 
effect that it was expedient for the Council to promote a bill “to 
enable them to obtain by agreement electrical energy from adjoining 
borough councils" The resolution was approved by 27 to 2. At 
the same meeting the accounts of the Finance committee were pre- 
sented and showed a profit on the electric lighting scheme so far 45 
it was put in operation in High-street and Stoke Newington- road. 
These accounts were voted to be “ highly satisfactory.” . 

The Stoke Newington Borough Council's bill relating to electric 
lighting was before the examiners of the House of Commons on 
Thursday last week. 

Tipton.— The award of the arbitrator (Major P. Cardew) on the 
differences between the Council and the Midland Electric Corpora- 
tion for Power Distribution as to the terms of the agreement for 
the supply of electricity in the district by the company, is that the 
expression “supply of electrical energy in bulk to the Council for 
private lighting purposes" was intended by the parties subscribing 
thereto to apply to and include the supply of electrical energy 
through distributing mains and connections with consumers' pre- 
mises laid down and maintained by the company, as well as the 
supply furnished through mains laid by the Council. Major Cardew 
also decided that at the time of the signing of the ment 3d. per 
unit wasa fair price tor current supplied through the company's 
mains, and that 210d. per unit was a fair price for current supp 
through mains laid down by the Council. 


Trafford Park (Manchester)—The Trafford Park Estates Co. 
have decided to construct electric tramways through the estate, and 
to lay down immediately a belt line so as to serve the residen 
district in the neighbourhood of the Westinghouse works, now con- 
nected with the Manchester and Salford systems. 


Young People in Electricity Works.—The Home .Secretaty 
notifies that at the end of 40 days he will issue an order under the 


roceeding against the 
default 1n supplying 


THE ELEOTRICIAN, JANUARY 30, 1908. 


617 


Factory sand Workshops Act extending to youths over 16 years of age 
1 in electrical works tbe permission to have the meal hours 
at different times, and to remain during meal times in rooms in 
which a manufacturing process is being carried an. A second order 
will be made permitting youths over 16 to be employed at night in 
electricity stations ` 


West Bromwich.—The section of the electric tramway scheme 
from Carter’s-green to Great Bridge was officially inspected on 
Thursday last. The line was opened for traffic, 


Willesden.—The poll of the ratepayers on the Council’s biil, 
which seeks authority to supply and let electric motors and fittings 
on hire, &c., has resulted in 4,493 votes being given for the bill and 
3,316 against. 

Wrexham.—The receipts of the electricity department for the last 
quarter of 1902 were £836. 14а. 2d. (including £180 for public light- 
ing), against £627. 1s. 1d. (£171. 11s. 8d. for public lighting) in the 
corresponding quarter of 1901. There were 109 customers, against 
69 in 1901. The estimated deficit for year ended March 31 is £3,987. 

Trial runs have been made over the first section of the electric 
tramway system of the Wrexham and District Electric Tramways, 
and the Board of Trade inspection will shortlv take place. The con- 
tractors for the permanent way are Dick, Kerr & Co., the feeders 
being supplied by the British Insulated and Helsby Cables (Ltd.). 

The Council have applied for a loan of £1,400 for & chimney stack 
at the electricity worka, alterations to switchboard, &c. 


Blectro- Harmonic Society.— A smoking concert will be given 
in the Crown Room of the Holborn Restaurant, London, W. O., this 
(Friday) evening, commencing at eight o'clock, precisely. The chair 
will be taken by Dr. J. W. Swan, F.R 8. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the peek.] 


TENDERS INVITED. 


The Council of the County Borough of West Ham invite tenders 
for the supply, delivery und erection of all poles, fittinga, wires and 
pillars (except feeder cables) required for the electrical 7 of 
8 miles of tramway track. Tenders to town clerk (Mr. Fred E. 
Hilleary) by 4 p.m. Feb. 10. 

West Ham Borough Council also invite tenders for an oil purifier 
and for removal and re-erection of four Babcock- Wilcox boilers, Ten- 
ders to town clerk by 4 p.m. Feb. 10. 

West Ham Borough Council aleo invite tenders for engine room 
stores, cable boxes, jointing materials, &c., recording wattmeters, 
house cutout boxes, transformers and incandetcent lamps. An adver- 
tisement contains further particulars. Forms of tender, &c., from 
the borough electrical ет (Mr. James К. Bock), олер Mills, 
West Ham, E. Tenders to the town clerk (Mr. Fred. E. Hilliary) 
by 4 p.m. Feb. 10. 

The Council of the Metropolitan Borough of Hammersmith invite 
tenders for the supply of electrical stores for 12 months ending 
March 31, 1904, including arc lamp accessories, globes, &c., com- 
mutator brushes, electrical goods, incandescent ps, insulated 
wires, lubricating oils, jointing materials, carbons, &c. Forms of 
tender from the borough electrical engineer (Mr. G. Gilbert Bell), 
electricity works, 57, Fulham Palace-road, London, W. Tenders to 
the town clerk (Mr. H. Thompson), Town Hall, Hammersmith, by 
6 p.m. Feb. 11. See also advertisement. 

Hull Corporation aleo invite tenders for the supply and laying of 
telephone conduits and cables, erecting telephone poles, standards, 
arme, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, insulators, wooden cross-arms, ironwork, galvanised iron 
arms, bolts, nuts and washers, hard-drawn and semi-hard copper wire, 
silicium bronze wire, iron and steel wire, insulated wires, high-tension 
guards and test jacks, primary batteries, telephone instruments and 
switchboards. Specification from the consulting engineer (Mr. A. R. 
ponai 65, Renfield:street, Glasgow. Tenders (addressed to town 
clerk, Mr. Е Laverack) to the Town Hall before 10 a.m. Feb. 18. 
Further particulars are set out in an advertisement. 

Great Yarmouth Corporation invite tenders for the supply and 
eon of a 300kw. steam alternator. Specifications from the con- 

tin 
gate, Westminster, London. S. W. "Tenders to the Town Hall, Great 
Yarmouth, by noon Feb. 17. See advertisement. 

Great Yarmouth Corporation aleo invite tenders for two water-tube 
boilers and economiser. "Tenders to town clerk by noon Feb. 3. 

Exeter City Council invite tenders for the supply and laying of 
Doulton's stoneware conduits and two-phase high-tension twin-core 
concentric main feeder cables. Specifications, &c., from the ci 
electrical engineer (Mr. Н. D. Munro). snd tenders to the town cler 


engineers (Messers. Preece and Cardew), 8, Queen Anne’s-’ 


(Mr. George R. Shorto) by Feb. 19. An advertisement conteins 
further particulars. 


Edinburgh Corporation require tenders for the electrie lightin 

fittings for Colinton Mains Fever Hospital. Tenders to town cler 
(Mr. Thos. Hunter, W.S.) by 11 am. Feb. 16. 
M) Tenders are invited for the supply and delivery at the Ordnance 
and Survey Office, Southampton, of four special 7} B. H. . alow-speed 
motors, to be direct-conpled to shafting to run at 200 revs. per min., 
for driving printing presses ; and also for four starting switches and 
resistances. Specifications, &c., from, and tenders to, the officer in 
charge of stores by noon Feb. 14. See also advertisement. 

London County Council invite tenders for three sets of high-tension 
and low-tension switchboards and for the erection of one set in each 
of the Council's sub-stations at New Cross, Camberwell, and near 
the Elephant and Castle. Tenders by 10 a.m. Feb. 17. 

London County Council also invite tenders fortrenchifig, concreting, 
&c., in connection with laying stoneware cable ducts for the Council's 
ага tramways, including laying of ducts. Tenders by 10 a. m. 

eb. 10. 


Darlington Co tion invite tenders for one Lancashire boiler, 
steam, exhaust, drain and feed pipes, feed heater, &c., traction 
feeders, &c., and permanent way construction. Tenders to town clerk 
(Mr. Hy. G. Steavenson) by Feb. 13. 

Barnes Urban District Council invite tenders for & scheme for 
wiring consumers' premises on the hire-purchase or other system. 
Tenders to the clerk (Mr. John Eustace Anderson), Council offices, 
Mortlake, S.W., by noon Feb. 3. 

The Council of the Metropolitan Borough of Hackney invite tenders 
for a 1,500kw, direct-current dynamo and accessories. Tenders to 
town clerk (Mr. Geo. Grocott), Town Hall, Hackney, by 4 p.m. Feb. 12. 


Darlington Corporation invite tenders for enlarging the electricity 
station buildings. Tenders by Feb. 3. 

Honley District Council require two gas engines and dynamos, 
switchboard, &c. Tenders by Feb. 18. а 

Colchester Corporation invite tenders for surface-condensing plant 
and air and circulation pumps. Tenders by Feb. 17. 


Porlsmouth Corporation require tenders for extending the elec- 
tricity station buildings. "Tenders by Feb. 12. 

Harrogate Corporation require a 10 n H.P., electric and two steam 
winches at Masham station. "Tenders by noon 31st inst. 


Swansea Guardians invite tenders for wiring the new portion of 
their workhouse. "Tenders by Feb. 9. 


Belfast and Northern Counties Railway Co, Belfast, invite tenders 
for stores, including telegraph iron work, batteries, signal fittings, &c. 
Tenders by Feb. 7. | 

Brussels Municipal Council invite tenders for the erection of elec- 
tricity works outside the city. Particulars from the secretary of the 
Collége des Bourgmestre et Echevins. Offers by May 1. 


The Department of the Loire-Inférieure has been authorised by the 
French Government to borrow £193,000 (4,828,000fr.) for the purpose 
of constructing two tramway routes,  Particulars of the project are 
published in the Journal Officiel for Jan. 13. | 


TENDERS REOBIVED AND AOOEPTED. 

The following sub-contracts have been obtained by Bellies and 
Morcom (Ltd.), Ledsam-street works, Birmingham :— 

Three 110 н.р. engines for direct-coupling to General Electric dynamos, 
for the Central South African Railways. | 

Two 1,000 H.P. engines for direct-coupling to A. E. G. generators, for 
Sunderland Corporation. | 

One 370 н.р. engine for direct-coupling to E.C.C. dynamo, for the 
Blackheath and Greenwich District Electric Light Co. 

Three 500 н.р. engines for direct-coupling to Westinghouse dynamos, for 
Western Australia. 

One 120 н.р. engine for direct-coupling to E. C. C. dynamo, for Wakefield 
Union. . | 

The same firm have also secured contracts for the supply of one 90 n.r. 
engine direct-coupled to а Siemens dynamo, mounted on а trolley carriage 
by Messrs. John Fowler & Co., for the Chatham Naval Barracks, and for 
three 300 H.P. engines direct-coupled to Lancashire Dynamo and Motor 
Company's dynamos, for the Lourenco Marques tramways. 

Harrogate Corporation, in response to an invitatton for tenders for 
carbon rods, received 25 tenders, seven of which quoted per 1,000 
carbons, the remainder being quoted per 1,000ft. "The carbons are 
undergoing test before placing the tender. 

Swansea Corporation have accepted the tender of the Keighley 
Electrical Engineering Co. for 12 months’ supply of large motors, and 
that of D. Bruce Peebles & Co. for small motors, 

Mullingar District Lunatic Asylum committee have accepted the 
tender of the Chloride Electrical Storage Co. for repairs to storage 
battery at the asylum at £182. 103. | 

Blackpool Corporation have placed an order with the Howard 
Conduit Co., Trafford Park, Manchester, for the whole of the trough- 
ing for the Promenade and Lytham-road tramway and arc lighting 
extensions, 
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Walsall Corporation have accepted the tender of the Brush Co 
for- the supply of 28-electric tramcars complete, the motor equip- 
ments being by the British Thomson- Houston Co. 

Wigan Electric Light and Tramways committee have accepted the 
tender of Mr. Bertram Thomas for switchboard extensions, in place 
of that of the General Electric Co. (withdrawn). 

Edinburgh Corporation have accepted the tender of Siemens Bros. 
& Co. for & steam dynamo for the McDonald-road electricity station 
at £6,160, and the tender of Geo. Sinclair for boilers at £1,182. 


Kingston-on-Thames Council has асаре theftender of Messrs. 
Prestwich and Burt for wiring the new library at £151. 178. 61. and 
for wiring for motors at £14. 5з, 

The tender of Mesers. Peel & Co. has been accepted for wiring at 
Swansea Hoepital at £173. 10a. 

Chelmsford Guardians have accepted the tender of Messrs. Т. Н. 
Dennis & Son for fire alarms at the workouse at £39. 18а. 6d. 


Grays Council has accepted the tender of Mr. H. E. Wright for 
wiring the free library at £53. 15а. 


BUSINESS NOTICE. 


Mr. Robert Hammond notifies us that he has admitted into partner- 
eun Me Robert Whitehead Hammond, Assoc. M. Inst. C. E., A. M. I. E.E., 
and that he has also given an interest in his business to Mr. John 
May, Assoc. M. Inst. C. E., M. I. E E. and to Mr. G. W. Spencer Hawes, 
M. I. E. E, who have been his chief ‘assistants for many years. 
business of consulting engineers will be continued at 64, Victoria- 
atreet, Westminster, London, S.W., under the style of Robert 
Hammond & Son. The telegraphic address remains Hammond 

London,” and the telephone number is 394 Victoria. 


.BANERUPTCIEBS, LIQUIDATIONS, &c. 


J. F. Worthington and G. Nuttall (trading as J. Worthington & 
C ».), electrical engineers, Foundry-street, Hanley, have been adjudi- 
cated bankrupt. Mr. C. T. Appleby, 26, Corporation- street, Birming- 
ham, is truste. : 

The trustee in the bankruptcy of G. J. Lloyd, electrical and 
mechanical engineer, formerly trading as G. J. Lloyd & Co., at 
Castle Mill-street, Bristol, has been released. 

A receiving order has been made against С. Calvert, electrical 
engineer, formerly trading at 487, Kingsland-road, London, N.E. 
The first meeting of creditors will take place on Feb. 2 at Bankruptcy- 
buildings, London, W.C., and the publie. examination at the same 
place on Feb 25. i 


Claims against Lewis Bayliss, electrical accessories manufacturer 
(trading as Е. Terrell & Co., Cord well & Co. and the Thames Elec- 
'trical Mfg. Co.), Wednesbury and London, must be in by Feb. 7, to 
Mr. W. R. Davies, 63, Temple-row, Birmingham. 


Plant for Sale.—Mes:re. Stegmann & Co., electrical engineers, 
d ош Railway-approach, Clapham Junction, London, S. W., have 
for disposal some electric lighting plant, including а 6 вн г. Crossley 
gas engine, an E C. C. dynamo (140 volts 45 amperes), instruments, 
&c. See advertisement. 

Asbestos Contract.— The United Asbestos Co. (Ltd.) have again 
been awarded the Admiralty contract for asbestos, comprising asbestos 
fibre (special Italian quality), “Salamander” wadding, rope lagging 

and mattresses for covering pipes, &c., ** Salamander ” block packing, 
“Victor” asbesto-metallic packing, Victor“ asbesto-metallic sheet- 
шр tape and rings for manhole and mudhole doors, steam pipe and 
other joints, Victor" metallic seamless joints for Belleville, Bab- 
cock and Wilcox and other water-tube boilers, pure asbestos tape, &c. 
This is the 17th year in succession the company has been awarded 
important contracts by the Lords of the Admiralty. 


Condensing Plant Contracts.—The Mirrlees-Wateon Co. inform 
us that they have in hand, or in course of completion, condensing 
pu for the electricity supply stations at Pemberton, Stretford, 

laegow, Bristol, Merthyr Tydvil, Stalybridge, Leicester, Croydon, 
Bendigo (W. Australia), and for the Bournemouth and Poole Co., the 
North Metropolitan Tramways and Aston Manor. 


Exhibitions.—A prospectus is issued{of the Royal International 
Exhibition of Athens, which is to be held in that city from April 7 
to Oct. 13, 1903. The general agents and sole commissioners for the 
United Kingdom are Messre. Charles Atkins and Nisbet, 1, Water- 
lane, Great Tower-street, London, Е.С. (telegrams: Atkins 
London,” telephone : 2,083 Avenue). Group 9 (locomotion) will be 
devoted to electric motors, automobiles, &c. Group 14 (instruction 
and invention) will cover electric, wronautic and pyrotechnic subjects. 


Blectricity in Mining.— We have received from Messers. Ernest 
Scott and Mountain a set of circulars Nos. 30, 42, 43 and 46, 
describing respectively planta recently completed for the Frodingham 
Iron and Steel Co., the Ashington Coal Co., the Port Talbot Iron and 
Steel Co. and the Clav Lane Iron Co. | 


General Electric Co. 


Catalogues, &c.—We have received from the Electrical Co., 
122-124, Charing Cross-road, London, W.C., а copy of their price 
list No. 1, describing the EG and PM types of dynamos and 
motors for continuous-current working. The list, in addition to 
prices and other information relating to these machines, gives 
particulars of their conetruction, &c. 

A well-illustrated trade list of special lines of electric light fix- 
tures not included in the company’s current list, and which are to be 
cleared under cost for a limited period only, is to hand from the 
The trade can obtain copies upon application. 

The Birmingham Electrical Fittings Co. have ready a new sheet 
catalogue, copies of which can be obtained post free by the trade. 
Fuseboards, fuseboard bridges, distribution boards, main switches, 
ceiling roses, cutouts, &c., are listed. 

The Electrical Co., 122-124, Charing Cross-road, London, W.C., 
have just issued a circular reference list of dynamos and motor, 
showing where 2,249 of these machines have been supplied by the 
Electrical Company. The machines total up 99,516 H P. 

А new catalogue of multipolar dynamo machines is issued by 
Messrs. Mather aud Platt. 

The General Electric Co. have ready circular No. 1,027, describing 

the new tandem “ Adelphi” switch. А new electric bell, the 
*Stanley," is aleo listed, and the circular contains particulars of 
ignition cells. 
_ Меввтғ. Tulloch & C)., 4, Fenchurch-avenue, London, E C., have 
issued their annual mica trade report, which contains many interest- 
ing particulars regarding this material. Reviewing the past year, 
Messrs. Tulloch conclude that results have not been on the whole 
satisfactory to dealers, but that the outlook points to a more healthy 
condition in those trades connected with the consumption of mica. 


Calendars, &c.—A calendar of novel design is sent out by Messrs. 
Stegmann & Co., electrical engineers, Clapham Junction, London, S.W. 
The Stirling Co., 53, Deansgate-arcade, Manchester, issue a desk 
calendar out of the run of designs for this class of advertising device. 
From the Christensen Engineering Co. of Milwaukee, U.S.A., we 
have received two hanging calendars with tear-oft sheets. These are 


of artistic design, out of the usual course. 


Exports of Electrical Apparatus and Material —The follow- 

ing rel, nie official particulars of the rts of British man 

elect apparatus and material (including yi. pn and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Jan. 21 to 27, with the porta of 
destination :— 

_ Africa —Alexandria, £25 ; Cape Town, £624 ; Durban, £2,678 (includ- 
ing £1,998 telegraph material); East London, £80 ; Port Elizabetb, £211. 
Argentina —Вцепоз Ayres, £556. Australasia —Fremantle, £453; Mel- 
bourne, £669 ; Otago, £22 ; Perth, £6,456; Sydney, £70 ; Wellington, 
£28. British Guiana —Demerara. £13. ' Ceylon Colombo, £2,568 (includ- 
ing £88 telegraph material) Fiji, £334 (telegraph material) Germany 
— Bremen, £50 ; Hamburg, £28. Gibra:tar, £113. Holland—Ameterdaw, 


412; Flushing, £300; Rotterdam, £7. Hong Kony, £640 (including 


£540 telegraph cable). India Calcutta, £3.463 (including £2,600 tele- 
graph cable). Japan—Yokohama, £908 (including £694 telegraph cable). 
Malta, £10. North Atlantic, £1,260 (telegraph cable). Russia —St. Peters- 
burg, £100 (telegraph cable) Siam—Bangkok, £159. Sweden—Gothen- 
burg, £11. Total £21,628, against £10,757 in the corresponding week 
last year (Jan. 22 to 28). 


BOOKS RECEIVED. 

Copies of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign books). 

“Electricity as Applied to Mining.” By Arnold Lupton, G. D. 
Aspinall Parr and Herbert Perkin. (London: Crosby, Lockwood 
& Son.) ` 93. net. ` 

“Annual Report of the Board of Regents of the Smithsonian Institu- 
tion.” Year ending June 30, 1901. (Washington: Government Print- 
ing Office.) 

“ Electrical Problems for Engineeriog Students.” By William L. 
Hooper and Roy T. Wells. (London: The Athen:cim Press.) 63 


* Report on the Engineering and Operating Features of the Chicago 
Transporation Problem Submitted to the Committee on Local Trans- 
portation of the Chicago City Council.” With maps. By Bion J 
Arnold. (Chicago: B. A. Arnold). 

“Transactions of the Ottawa Literary and Scientific Society." 
No. 3. 1901.2, (Ottawa: Standard Printing Co.) 50е. 

* Proceedings of the Royal Society.” No. 470. Vol. LXXL 
(London: Harrison & Sons.) Is. 6d. | 

“The New Education Act and Bristol.” Address delivered by 
the Right Hon. Sir William Hart Dyke at the distribution of Prizes 
at Merchant Venturer’s College, Bristol. (Bristol: Н. Hill.) 

„Die Künstlichen Kohlen fiir Elektrotechnische und Electro- 
cheinische Zwecke ihre Herstellung und Prüfung. By Dr; Julius 
Zellner. (Berlin: Julius Springer.) _ 8m. 


* Fortschritte der Elektrotechnik." Ву Dr. К. Strocker. 
1901. (Berlin: Inlina Snrinoer \ 
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PATENT RECORD. 


cum ium 
The following List of Applications for Patents and Specifications published 
has th for this Journal by Mussrs, MEwBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


SPECIFICATIONS PUBLISHED. 
Norz.—All Specifications can be obtained at the uniform price of Bd. each. 


1901. 
18,610. Мотвнклр. Electric telegrapby. 
25,403. Тномрвон (Decombe). Electric energy meter. 
25,944. B. T.-H. Co. (Stewart). Collectors and guards for third rail con- 


ductors. 

25,945. B. T.-H. Co. (Batchelder), Electric railways with protected 
road contacts. 

26,098. HınDLE. Apparatus for controlling electric motors. 

26,134. B.T.-H. Co. (Saxon'. Means for transmitting synchronous motion 
to distant point». 

26,229. WHITE. Secondary batteries. 

26,341. B.T.-H. Co. (Lunt). Multiple conductor systems of electrical 
distribution. 

26,515. B.T.-H. Co. (Woodbridge). Transmitting electrical energy. 

26,563. KaRAVODINE. Insulating material and process of manufacture. 

26,569. GLAscoDINE and KENSHOLE. Transmitting power from electro- 
magnetic devices to movable bodies. 

26,470. Тномрзон (Syndicat de l'Acier Gerard). Process and apparatus 
for smelting metals direct from their ores electrically. 

26,483. Lorrain (Macdonald). Demand indicators. 

26,744. Jonas. Signalling on electric traction systems. 

29,746. Вонм. Manufacturing electric lamp globes, 


239. Berry and BaitisH ELECTRIC TRANSFORMER Mra. Co. Trans- 
formers for polyphase currents. 
868. SrEAD. Fitting and reflector for electric lamps. 
1,104. Soar. Djnamo.electric machinery. 
1,126. WassrLiErr. Generating electrical energy. 
1,537. GRirFITBs and BEDELL. Insulators for closed circuite. — 
1,688. PAwECE. Electrolytic separation, deposit and refining of zin*. 
1,754. Crompton x Co. and Puck. Instruments having bifilar suspensions. 
1,967. Dover. Electric cables for telegraphic and telephonic purposes. 
2,018. WALDRON and WurTE. Junction boxes. 
2,024. Hitz. Collectors for electric vehicles. 
2, 552. Евкоовон and KELVIN and J. WHITE, LTD. Automaticcircuit breaker. 
2,584. Riesy and Scorr. Rheostats. 
2,674. TnOMSEN. Thermal electric motors. 
2,869. Улирам and Marsa. Automatic fuse cut-outs and c it - ins. 
5,061. CaRTER. Automatic shunt coil core for ar: lampe. 
4,262. CUNNINGHAM (Bing and Nevill). Telegraph instruments. 
4,285. A. E. ELLEN (Yost Miller Co.). Sockets tor incandescent lamps. 
5,425. Wacksr. Trolley heads. | 
9,592. Mov, Basrik and Ernest Е. Mor, тр. Fuse boxes. 
10,541. PALMER. Electric clocks and indicating dial mechanism. 
11,851. Laks (G. E. Co.). Windings of transformers, 
15,957. TURNBULL. Apparatus for coiling rod or wire. 
16,261. Dorman, Ѕмітн and Baces. Switches and cutouts. 
16,896. Suemens Bros. & Co. (Siemens and Halske A. G.). 
for railways. 
17,548. Wispom. Electric heaters and rheostat». 
17,685. BLATRT. Energy meters for alternating currents. 
17.791. Cas ELLOPOULOS. Lighting gas burners from a distance. 
17,998. prse Electro-gasolene vehicles. (Date applied for May 16, 
1902.) 
18,148. Ковевтвсм. Electric fire alarm apparatus. 
18,341. SizMENS Bros. & Co. Telephone installations having a central 
microphone battery. 
18,465. KLEMENT. Electric ignition for automobiles. 
18,580. Wisz (Crehore) Telegraphic apparatus for double transmission 
by pulsatory and continuous currents. 
18,665. CoLLINGS and GniscoM. Automatic switch for ehk orc pumps. 
18,808. SMrLLIE. Electric belt for medical purposes. 
18,858. STANLSY. Measuring energy of electric currents. 
18,859. STANLEY cnd KELLY. Generation and distribution of electrical 


energy. 

18,931. Drxoxp (Karlsbader Kaolin-Industrie Gesellschaft). High-poten- 
tial insulators. | 

19,225. FAIRWEATHER (International Battery Co.). Storage batteries. 

19,272. MILLER. Incandescent lamps. | 

19,488. v HeaManpez, Y MIURA, DE LA PENA and ү ORTEGA. Electrolytic 
electricity meter. 

19,522. Verirys LiMrTED and EBBuTT. Electric heating stover. 

19,652. Nar bag and NALDER BROS. AND THOMPSON. Ammetera and 

voltmeters. 

. SANDHAGEN and LU HEN. Accumulator plates. 

. МАСАШЕ, Telephone systems. 

. LUNDBERG and LUxDBZRd. Detachable connections. 

. WATERMAN. Electro-magnetic valve controlliog apparatus. 

. WATERMAN., Electromagnets, 

. Lammg. Dynamo-electric machines. (Date applied for, Sept. 24, 1901.) 

. Новев. Adjusting height of suspended lamps. 

. Waterman. Switches. 

. KRRKKANN. Insulator. 


[ar e 12. l. 44 mail 341.54 


Electric signals 


21,389. суз» 1 Belge рош " кыана des Compteurs et 
atériel Gaz, Eau, Electricité). Ap tus for igniti lampe. 

21,630. KJELLMAN. Automatic fire-arme. E ' dud RE 

21,732. Ecsstrom. Telephone signalling systems. 

21,755. FELL (Coleman). Electric fans. 

21,748. WonsLEY. Ars lamps. 

21,888. Lamu. Systems of electrical distribution. 
Oct. 14, 1901.) 

22,255. vox DREGER and FRIEDLANDER. Electric ignition devic2s. 

22,556. Ввхескт. Retarding devices for measuring instruments. 

22,532. Rooney. Incandescent lampe. 

22,615. pw Grave. Insulated connectors for cables. 

22,825. ScHLATIER. Automatic switches for single-phase and polyphase 
transformers. 


(Date applied for, 


COMPANIES’ MEETINGS AND REPORTS. 


omens 


The Eastern Telegraph Co. (Ltd.). 


The sixty-first half-yearly ordinary general meeting of this company was 
held at River Plate House, Finsbury Circus, on Wednesday, under the 
presidency of Sir Jonn Worrs Barry, K.C.B. 

The SECRETARY: (Mr. George Draper) read the notice convening the 
meeting, and after the dieposal of some formal business, 

The CHAIRMAN said: The gross revenue of the company for the 
half-year to the 30th day of September, 1902, wae, in round figures, 
£583,000, as against, in the corresponding period of 1901, £604,000, or 
a decrease of, roughly, £21,000. This decrease is due t» the reduc- 
tions in the Indian, Australasian, Straits Settlemente, Java and other 
tariffs, the moat notable decrease being in the receipts from the Indian 
Joint-Purse traffic. You will no doubt remember that, after protracted 
negotiations with the Continental administratiors iaterested in this 
correspondence, we were able, with the active co-operation of the 
India Office, to reduce this tariff from ds. to 2s. 6d. a word. The 
agreement took effect from March 1 last, so that we have in the 
accounts under review a full six months’ receipts at the 2a. 6d. tariff 
to compare with the receipts from the 4s. tariff for the corresponding 
period in 1901. The result, so far as the revenue for the six months to 
Sept. 50 is concerned, shows a loss to this Company of over £17,000. 
Notwithstanding the loss of revenue which we foresuw by this important 
reduction, we considered that, in view of the reduction which we had 
carried into effect in other directions, the time had come to assimilate, as 
far as possible, the Indian tariff with thore adopted for Australian 
and South African messages. The decrease in other classes of traffic 
to which I have referred is principally due to the automatic work 
ing of the standard revenue agreements, Since the date of the accounts 
presented to-day, the tariff tor messages exchanged between Europe 
and South and East Africa and Mauritius was further reduced to 
2s. 60. а word from Jan.1. This traffic shows a satisfactory increase, 
and we trust tbat with the gradual development of South Africa 
tbe commercial traffic will be permanently augmented. 

The ordinary expenses for the half-year amounted to £157,000, as against, 
in the corresponding period of 190), £143,000, or an increase of about 
£14,000. The increase in abstract A is chiefly due to the additional 
office accommodation we obtained on our removal to Electra House in 
Finsbury-pavement. We have now settled down in our own building. The 
building is a very fine one, and provides for the additional accommodation 
we were obliged to acquire for our preeent as well as future need. If any 
gentlemen would like to pay a visit to the offices we shall be very pleased 


to arra for them to look over. Salariea and wages show an increase of 
about £200, and an increase of a like amount in Stationery, London, is 


caused by it being necessary to have a new supply on moving to Electra 
House ; the supply had been allowed to run low in view of the change of 
address. The bulk, however, of this increase occurs in abstract B," which 
is approximately £11,000 more. The statement of expenses under this 
abstract has been modified,and each account has been shown in gross. The 
amounts we receive from other companies for their share of joint 
station expenses, instead of being credited to the respective accounts, 
are dealt with in total and deducted from the aggregate working 
expences at stations. Salaries and weges show an addition of about 
£4,000, owing to the inevitable increase in our operating staff, and 
the customary annual increments in the ealaries of our employés. Repairs 
and renewals of furniture accountis sume £900 more. Travelling expenses 
are rather heavier than usual this half-year, which is accounted for by the 
furlough of an exceptional number of the staff becoming due during the 
half-year, notably so in regard to Aden and Bombay stationa. Ар enlarge- 
ment of the instrument room at our Alexandria station is the chief cause 
of the additional expenditure of the “ Repairs to Buildings" account. 
Our contribution to the cost of working other companies’ joint stations 
is increased by £4,441. Tne amount paid to the Eastern and South 
African Telegraph Co. towards the expenses of Capetown, Durban and 
Mauritius accounts for the major part of this increase. The additional 
expenses under the heading of joint stations have been incurred owing to 
the establishment of the new route to Australia via South Atrica. ‘This 
was foreshadowed some years ago, but now that all the stations have been 
fully equipped for our future requirements we do not anticipate such a 
large increase on this account as has taken place during the last two years. 
Tbe expenditure in connection with the repairs and renewals of our 
cables always varies considerably and is dependent toʻa great extent upon 
the capricions elements of Nature. Our ships have been exceptionally 
busy thie Delf gear. Full details of all they have done will be found, as 
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account of repairs to cables shows an increase of £20,000. The length. 


of cable used on repairs was quite abnormal, and is responsible for 
the somewhat large addition to our expenditure under this head. During 
the half-year the ss. ‘‘ Mirror” has undergone a. general overhaul, 
and has been fitted with new boilers, and the electric Jight installation 
has been renewed. On account of this exceptional outlay we have 
made a contribution from the maintenance ships fund of £10,000, in 
reduction of the total cost of repairs to cables for the six months. Receipts 
from other companies on account of cable repairs this half-year are about 
£8,000 more; the net result of the comparison of abstract C shows (as I 
have already said) an increase of nearly £20,000. The amount written off 
the value of stock cable this half-year is heavier, in consequence of there 
being а larger stock in hand. 

In summarising the revenue account we find our receipts £20,000 
les, and our total expenditure £35,000 more. We have been able 
to place to general reserve fund £146,000, or £55,000 less than in the 
corresponding period of last year. Аб firet sight thess figures may 
appear to show a falling off as compared with the corresponding period, 
but you must remember that we had two years of exceptional prosperity, 
which, although very gratifying at the time, has its disadvantages when 
comparisons are made. Asa matter of fact, the present period is, with the 
exception of the last two corresponding half-years, the best we have had 
since the formation of the Company. 

In connection with the reserve fund, we have applied a sum of £100,000 
from the general reserve fund in further reduction of the coat of new cables, 
&c., leaving in the general reserve fund £958,000. There is a sum 
of about £850,000, the balance of new cables, to be applied at some 
future date, so that we consider our reserve fund insutficient, and we 
look forward to gradually building up this fund again in view of possible 
future calls upon it. It із a great satisfaction to us now, and I am sure 
you will also endorse what we have done—viz., that during the last three 
years we have applied from the general reserve fund nearly one million 
and a quarter in reduction of the cost of new cables. This, I think, 
shows a splendid result, but we must not be satisfied until the 
whole of the remaining balance of £850,000 is also peid off, and 
our reserve fund is again in the position it was before the heavy expen- 
diture on account of the new route to Australia, &c., was incurred. 

Now, having dealt with the prosaic element of increase and decrease in 
accounts, I would like to refer to other matters—viz., our policy vis-a-vis 
the public. That policy is to endeavour to keep pace with the legitimate 
demands of our customers for reduced rates and improved facilities in 
connection with the receipt and despatch of telegrams, and whenever these 
improvements can be carried into effect without prejudicing your interest, 
no time is lost in bringing the negotiations to a successful issue. We 
believe that the true interests of the stockholders will be found to 
be identical with the intereste of the State and the telegraphing public, 
but if we were to adopt the suggestions of every irresponsible individual, not 
only would the revenue be jeopardised, to the damage of the stockholders, 
but the efficiency of the service would aleo be endangered, which would be 
most prejudicial to the Government and the public. Increased efficiency and 
the possibility of lower rates are contingent in a great measure upon the 
financial success of our undertaking, and we affirm that it will be ulti- 
mately found beneficial to all concerned, for the State, the merchants and 
the Press, to aid and encourage this British enterprise, which I can сопё- 
dently assert is managed with a full appreciation of its public duty to the 
community generally as well as to its stockholders. 

With regard to the question of reduction in rates, I may say that we 
fully anticipated the effect of the reduction in the Indian tariff, not- 
withstanding the persistent reiteration of those holding a contrary opinion. 
No doubt the views expressed are in most cases due to ignorance of a 
subject which is full of technicalities, and should only be dealt with by 
responsible and competent authorities. We do not resent fair comment or 
criticism either on our policy or on our work when our actions pass under 
the review ef some competent authority—for example, the late Committee 
ou Cable Communications—but we deprecate being called to account by 
eritics unacquainted with the subject, whose opinions, however unformed 
and crude. lave & tendency to render these compenies unpopular in the 
public eye, more eepecially when these opinions are uttered or written by 
men holdiog such positions as would lead people to give credence t» their 
remarks. I can only repeat what I have said on former occasions—viz., that 
reductions in tariff do not always materially increase the volume of traffic. 

With regard to the reduction of the rates for messages to апа from 
Australasia, this, as you know, was brought iato force by the action 
of the Company's standard revenue agreement with the contracting 
States, but I regret to say that, owing to the laying of the Imperial 
British Government Pacific cable and the consequent diversion of a portion 
of the traffic, the effect of the diminishing rate conditions will be sus. 
pended. There now being two systems to divide the receipts, it will be 
necessary for the traffic to develop to an unexpected extent before there 
will be sufficient work to enable us to earn the standard revenue at the 
de, rate; therefore the reduction to 2s. 6d. per word will, we are afraid, 
be postponed for a considerable time; but we still hope that trade with 
Australia will ultimately revive, and that the traffic will increase to such 
an extent that the companies will earn their average standard revenue, 
and be called upon to reduce their rate from 33. to 2s. 6d. per word. The 
tariffs which have been reduced by the Pacific Cable Board, owing to the 
opening of the Imperial Government Pacific Cable, аге those between 
Australasia and Canada and the United States of America, The reason 
that these rates have been reduced is the fact that Canada and the 
United States are on the way between Australia and Great Britain, via the 
Pacifle, and the new communication having been made by this route, it 
naturally followa that the countries on the line of route should benefit by 
а reduction. The result, however, is that Canada and the United States 
of America are practically the only countries that have benefited by a 
reduction of tariff by the new Government cable. The traffic between 


Australia and the United States is a fairly good опе, and we understand 
has increased largely since the cable was opened. The reduction of tariff 
has been from 4s. to 2s. 8d. per word. The United States merchant has 
thus greatly benefited by а subsidised Imperial Government cable across 
the Pacific, paid for by British and Colonial taxpayers. The traffic 
between Canada and Australasia is very small. When these companies’ 
new lines to Australia, via the Cape of Good Hope, were opened, it 
resulted in а reduction of tariff between Australia and South Africa 
from 7s. 9d. to 2s. 3d. per word. This traffic, I am glad to say, has 
responded to this large reduction. The number of words actually 
carried by us during the six months under review, before the opening 
of the Pacific cable, with the tariff at 3s., is only 74 per cent. in excess 
of the number of words transmitted in the corresponding period of 1901, 
when the rate was considerably higher, and the loss of revenue was 
conspicuous, The traffic has, therefore, by no means shown a satisfactory 
response to the reduction in rates, the receipts ofshowing a diminution 
about 144 per cent. А very similar result will be found iu analysing the 
Indian traffic, notwithstanding the more important reduction brought into 
operation on March 1 last. In order to earn the same amount of revenue at 
28. 6d. per word as we did under the 48. tariff, it is necessary to carry 60 per 
cent. more words than formerly. Upto Sept. 50 last the increase was only 
about 20 per cent. Although we cannot say how soon the normal traffic with 
India will develop sufficiently to recoup the present loss, we can only trust 
it will do во at some future time. 

I daresay some of you gentlemen, on reading The Times newspaper 
of the 13th January, were as much startled as I was on seeing the ficat 
paragraph of the principal leading article, where it was stated that, 
“Owing probably to the eccentricities of the cable which has been 
giving us South African messages two or three days old, there is no fresh 
news this morning of Mr. Chamberlain’s proceedings at Johannesburg." 
On calling their attention to this statement it appeara that the word 
“cables” was, owing to a misunderstanding on their part, inserted instead 
of "land lines," which are under the control of the Cape Government. 
In another paper shortly afterwards, however, this Company was held 
responsible for the delay referred to by The Times, and the paper stated 
that the delay was entirely owing to the condition of the “land lines in 
South Africa. The land lines in South Africa, as I have stated, are neither 
owned, worked nor controlled in any way by this Company. They are the 
property of, and are worked by, the Government, who are responsible for 
the transmission of messages to our coast stations at Capetown and 
Durban. No doubt during Mr. Chamberlain’s visit to Johanaesburg a 
most severe strain was put upon them. Local work would naturally be 
unusually heavy, and at times some delay occurred in the Press work, 
which has to follow the Government traffic and the traffic paying full 
rates in accordance with the agreement by which the Press work is carried 
at about one-third of the ordinary rates. It must also be remembered 
that some of the land lines which were disorganised during the war could 
not have yet recovered their normal state of efficiency, but I believe 
that the Cape Government are doing all they can. So far as this Company's 
system is concerned, our cables, it is satisfactory to state, were at the 
time referred to, and they still are, in perfect working order, and the only 
difficulty we experienced was due to overlapping—that is to say, 
messages arriving in London before others which had been handed in to 
us earlier for transmission. This was caused by the Government handing 
the Company traflic from the interior promiscuously at Durban and 
Capetown, causing some confusion. As soon, however, as this was 
discovered, we at once arranged that the bulk of the traffic should be 
handed over to us at Capetown as formerly. Siuce then no complaints of 
overlapping have been received. We are at all times ready aud willing to 
give information, and I would suggest that if any one considers he has a 
cause of complaint against us he should first hear what explanation we 
have to offer before hastily publicly censuring us. 

Since the completion of the British Government cable across the Pacific 
which, with the land lines through Canada and the lines of the existing 
North American cable companies, forms an alternative route to Australia, our 
Australian traffic has been well maintained, and we have been carryiag 
more traffic thau we had expected to do after the opening of this new route. 
We are also glad to find that the general feeling amongst our customers is 
that, although they hold the popular view that competition is a healthy 
stimulant for the production of additional benefits and facilities, and 
they would welcome it if confined to commercial competition, still, they 
object to support а Government undertaking, with Government restric- 
tions, when it i$ directed competitively against private commercial enter- 
prise. The Pacific Cable, which was started as a strategic necessity, has 
developed into a commercial competitor, but we think strongly that any 
action of Government which unfairly benefits one commercial competitor 
to the exclusion of another equally entitled to a fair share of the 
undirected traffic, is wrong in principle and should not bs maintained. 

I have spoken several times on tho subject of the Via Eastern Tele- 
graphic Social Code, copies of which are, I believe, by this time at every 
station of the Associated Companies throughout the world, so that anyone 
who requires to telegraph between any of the stations of the Associated 
Companies and is nos provided with a code of his own, will be able to 
make use of the copies placed at his disposition at the counters of the 
Associated Companies' stations. I feel sure that the occasional sender 
will make use of the facility afforded him, and that the code will be an 
advantage to the public, and, at the same time, bring more meseages to the 
Companies’ lines. You may see from the report that the International 
Telegraphic Conference will take place in London on May 26 next, when 
you may rest assured that your interests will be carefully watched. 

I do not know if you would wish me to say anything further upon 
the subject of wireless telegraphy. If so, I am afraid my remarks must 
be as monotonous as the announcements of further developments and new 
discoveries which are now so familiar to us all. It is no doubt a fascinating 
subject, and possibly more complacently infatuating to the general public 
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than to the shareholders who have invested their money in the hope of 
receiving & substantial income from long-distance commercial traffic. I 
have really nothing to add or retract from what I have previously stated 
at these meetings, and, so far as I gather, no change has taken place in 
the opinion of those best qualified to judge in consequence of the latest 
reports of the experimental achievements. We still hoid that the wireless 
system cannot, for reasons which to us are obvious, become a serious rival 
to long-distance transmission. It is not for me to put a limit on the 
possibilities of any branch of science; but everything physical bas its 
limitations, and senaible men will gauge the probabilities, and no doubt 
our stockholders wil continue to have confidenoe in the more material 
and concrete system of submarine cables, where the revenue is assured 
so long as we continue to do our work to the satisfaction of our customers, 
and where the dividends are peid with the same regularity and certainty 
ав the messages are received and transmitted. He concluded by moving 
the adoption of the report and accounts. I now beg to move 

“ That the report and accounts of the Directors to Sept. 80, 1902, sub- 
mitted to this meeting, be and the same are hereby received and adopted.” 

The VICE-CHAIRMAN AND MANAGING DIRECTOR (Sir John 
Deaison-Pender, K. C. M. G.), briefly expressed his pleasure at seconding the 
resolution. 

Mr. PETER WOOD referred to the increase of £4,000 in the wages paid 
to the staff, and expressed his satisfaction withit. He had been very much 
impressed by the Chairman's remarks as to the reserve fund, the policy of 
increasing which he regarded as of the utmost importance. He thought 
that the Social Code alluded to by the Cbairman would be of the greatest 
advantage to numerous families throughout the world. 

Mr. JOHN NEWTON said be thought that the stockholders would 
have liked to hear a little more information from the Chairman with 
reference to the subject of wireless telegraphy, respecting which great 
bewilderment existed in the minds of the public. He wished to know how 
the transfers compared with those of former periods, as the information 
would afford an indication of how far the proprietors were being influenced. 
There was no doubt that wireless telegraphy was a wonderful invention, 
whoever discovered it. The Chairman told them on one occasion—and he 
had stated at the present meeting that there was no reason to alter the 
Directors’ view on the subject—that wireless telegraphy would be a source 
of increased revenue for the great cable companies. He hoped that that 
would be so, but too much information about the matter could not be 
given to the stockholders. 

Mr. SALTER alluded to an article which appeared in a financial news- 
paper on the 9th inst, headed The Messages from Marconi," in which 
reference was made to & statement of an officer of high rank that in the 
late naval manccuvres it was found that messages sent by the Marconi 
system had been open to others, and that by making several vessels dis- 
petch at the same time the receivers of both friends and enemies became 
unreadable and confused. He asked if -the Chairman could give the 
meeting any information on the matter, or if the report had reached him. 

Mr. GREGORY alluded to the payment of income tax by the Company 
to the Indian Government—a payment which he thought was quite fair, 
only he maintained that а similar amount should be deducted from what 
they paid to the Home Government. 

The CHAIRMAN, in reply, said that the Directors were entirely in 
agreement with the last speaker that the payment of income tax by the 
Company to the Indian Government as well as to the Home Government 
was not equitable. They were, however, obliged to pay it under protest, 
and they reserved all their rights. 

The CHAIRMAN: To refer to the interesting subject alluded to by 
Mr. Newton, all that I can say about wireless telegraphy is that we 
are not keeping from the stockholders for one moment anything 
that we know for certain. We should not venture to do so, but 
the whole business of Marconi telegraphy is wrapt in such mystery 
that we really know very little more about it than anyone who 
reads the daily newspapers. You have, no doubt, seen the announcements 
in the newspapers of the dispatch of a message from President Roosevelt 
in America to the King, and also His Majesty's reply. Whatever may be 
the circumstances attending the original message from Mr. Roosevelt, 
as to which, I believe, the world at large is quite uninformed, you will 
have seen that, at any rate, His Majesty’s reply was not sent by the 
wireless system, but by the old-fashioned and, perhaps, more trustworthy 
cable. There have been several reasons advanced to explain why the 
measage from the King was not despatched by wireless telegraphy, none 
of which, I think, wholly satisfy the public. As to the reasons, we are 
simply in the same position as the members of the public. I 
think, however, that the public and you will naturally conclude 
that had it been possible to send the reply by the wireless system, 
the message would not have been sent by the cable, even at the 
expense of waiting till the post office at Mullion was opened in 
the morning or of requiring it to be kept open after office hours. 
(Laughter.) It seems a little strange that the Marconi Company have not 
long ago gone to the trifling expense of a private wire from Mullion to 
Poldhu, which, as members of the public, they have a right to demand on 
payment of a small annual sum. I really hesitate to say anything more 
about the matter. The conclusion I might draw might not be the sime 
that you might draw; but everyone must draw his own conclusion from 
the very patent fact that an important message from the King was 
sent by the cable. There we must leave it. Another stockholder read 
а statement from а newspaper about the confusion which arises if 
different people are telegraphing at the same time by the Marconi or 
any other system of etheric telegraphy, because I venture to say that it 
is an entire mistake to associate etheric telegraphy with the name of Mr. 
Marconi alone. There have been а great many other people, both before 
and after Mr. Marconi, en d in this particular business. The facts I 
believe are what the stockholder stated—that confusion arises the moment 
people begin to use the wireless system at the same time, and we have 


never yet seen any mode, or are satisfied that any mode exists, 
of getting over the difficulty. -As to what was said about the-confusion 
that occurred at certain naval manceuvres, I heard the same thing as т 
report probably well authenticated—that one of the commanders of one 
of the equadrons, who wished to escape from a port which was supposed to 
be blockaded bya larger force, and who knew that the blockading squadron 
was furnished with the wireleas system of telegraphy, hit upon the 
brilliant idea of making his signalman send off a page or two of the 
Morning Post as fast as possible, and thus reduced the other messages to 
absolute futility. That, I ат told, is true. I only heard it as one of the 
public, however. But it is perfectly obvious that confusion must arise 
unless some mode is adopted for preventing that confusion, because, when 
you come to think about it, the syetem of wireless telegraphy is the sending 
a message out into the open air. Just in the same way, if a man wants 
to send & message at, say, Charing Cross, and stands in the middle of 
Trafalgar-aquare, and shouts out his message, if anyone else shouts within 
hearing confusion must arise. At prezent, as I have said, we have 
not seen any mode of getting rid of that difficulty. Ideas have been 
suggested, but I do not think that anything has yet been realised, 
although as to that I cannot speak with any positive certainty, because it 
is the fact tha’: Mr. Marconi's work is done with a much larger amount of 
secrecy than one would consider reasonable in the development of any- 
thing which was going to be of extreme utility. With respect to the 
question about the number of stock transactions, I may state that the 
number of transfers that come before us are merely the ordinary number 
which one may assume always to take place from time to time. (A 
voice: No increase?) Practically no increase whatever. 

The STOCKHOLDER : That is the point. 

The CHAIRMAN, after giving further particulars on this point, con- 
tinued : I must вау that I was gratified to hear one of the stockholders 
who spoke express approval of our incresse of the salaries to our staff. 
They richly deserve it, and I must say that it is а great satisfaction to the 
Directors to feel that they have а loyal and efficient staff. I do not know 
апу company that could be better served than we are. With regard to 
the reserve fund, I am glad to hear that the eame stockholder is in 
accord with the policy of the Directors—a policy which, I think, commends 
itself to every stockbolder—namely, that the reserve fuod should be 
maintained. With reference to the Social Code, I certainly think that 
that is а benefit to the whole of the empire, and I believe it will be 
found to be more and more a benefit as time goes on. He then put the 
resolution to the meeting, and it was carried unanimously. 

On the motion of Sir J. DENISON-PENDER, seconded by the 
Marquess of TWEEDDALE, K.T., the retiring Directors —Sir J. Wolfe 
Barry and Mr. Francis Alexauder Johnston— were re-elected, as were also 
the retiring auditors subsequently. 

Mr. NEWTON afterwards proposed а vote of thanks to the Chairman, 
who, he remarked, had furnished the meeting with full information with 
reference to wireless telegraphy. The Chairman had told them that the 
Directors knew no more about it than those who read the newspapers, and 
he thought that such a stateinent as that was as satisfactory to all of them 
as it could be. The fact was, that the matter was still in the air so far as 
regarded any practical result. He thought that the Directors were 
entitled to the thanks of the proprietors for the splendid mauner in which 
the position had been faced by them throughout—not only as regarded 
general administration, but as to the unfair competition with which the 
Company were now confronted in connection with the Pacific cable. 

Dr. HADEN-HADEN seconded the motion, which was carried 
unanimously. 

The CHAIRMAN : On behalf of my colleagues and myself, I thank you 
for this vote, and it is extremely gratifying to us to feel that we have the 
full confidence of our stockholders. (Hear, hear.) 

The proceedings then terminated. 


City and South London Railway Co. 


The thirty-seventh ordinary general meeting of this Company took place 
yesterday. Мг. CHARLES Grey Morr presided. 

Mr. W. Е. KNIGHT, the secretary, rea і the notice calling the meeting, 
and the Directors’ report and statement of accounts were taken as read. 

The CHAIRMAN said that he was glad to be able to meet the share- 
holders that day with the highest dividend which had yet been paid in the 
history of the Company. The traffic had continued to make steady pro- 
gress, and there was little reason to doubt but that the advance which they 
had made in the last year or two was likely to be continued. It might have 
struck some of the shareholders as a remarkable fact that, although 
this railway was paying a larger dividend than was paid by many other of 
the largest railway companies certainly by some of them—the stock of this 
Company stood in the market at some 20 to 25 per cent. less value than the 
stocks of those other companies did. He thought that it was a fact that 
tbe public had not yet realised the substantial value of the stock of these 
metropolitan railway companies which were worked electrically. Tbey had 
no goods traffic, and, consequently, they were not liable to the fluctuations 
which ordinary railways had to contend with, owing to the variations of 
the goods traffic from time to time. The debenture stock and the prefer- 
ence stocks of this Company were now trustee securities and available 
for the investment by trustees, and yet they stood аба very poor price 
compared with other railway companies. They would see that the 
passengers had increased in numbers by 2,768,820, as compared with 
the corresponding half of last year—December 31, 1901— while the 
increase in money had been £21,809, but the shareholders must, of 
courae, recollect that last year the railway had only been opened as 
regarded the extension to Islington for a period of about six weeks, 
80 that they could not regard it asa fair and ordinary comparison between 
the two half- years. They had increased the number of their season 
ticket holders by 609, and the amount of money by £590 ; but that 
amount would have been considerably larger but for the alteration which 


622 


THE ELECTRICIAN, 


JANUARY 30. 1908. 


they madea short time ago, when they allowed the public to take quarterly 
season tickets at the same rate as annual tickets. The result had been 
that a great number of tickets had only been renewed for a quarter, but 
they had also had a very large increase in the number of season ticket- 
holders. They had to complain of the constant growth in rates and 
taxes. After payment of the preference dividends, and the dividend 
recommended upon the ordinary stock at the rate of 34 per cent. 
per annum, they carried forward the sum of £1,268, as against £1,425 
at this time last. year. The percentage of working expenses to receipts was 
the most satisfactory feature of the accounts, the figure being 44 against 
46} per cent. this time last year. That, he believed, was the lowest rate 
of working expenses of any English railway. If they took away the cost 
of working the lifts it would reduce this percentage to about 37 per cent. 
for the railway itself pure and simple. The Waterloo and City Railway 
Co. had done exceedingly well during the last half-year and had cut its 
rate of working down to 44? per cent., or a little higher than this company, 
but then it had to be borne in mind that that company (the Waterloo 
and City) had no lifts, and, therefore, the rate of working expenses 
of the City aud South London Company per se was considerably leas than 
the Waterloo and City Company, which worked under exceptionally 
favourable terms granted by the London and South-Western Railway Co. 
As to their bill for the extension to  Euston—King's Cross, St. 
Pancras and Eustop, it would be within the recollection of the share- 
holders that that bill had been discussed upon various occasions, and 
the shareholders of this company had approved that Bill. Well, that bill 
went before a Joint Committee of both Houses of Parliament in the year 
1901, but, notwithstanding the approval of that bill, and the strong support 
that it received from local bodies and railway companies and other people, 
the House of Lords threw out the bill on the opposition of the Metropolitan 
Railway Co., in regard to its King's Cross station. The Directors had 
carefully considered the question, and they were asking the consent of 
the shareholders to introduce that bill again, and he sincerely trusted 
that it would be passed by Parliament in the public interest. That 
railway would link them up with four other railway companies, namely, the 
Great Northern Railway Co., the Midland Railway Co., the London and 
North-Western Railway Co., and the Charing Cross and Hampstead Rail- 
way Co, going on into the country. Naturally, these railways were in 
favour of the bill, and would lend it their support. This extension would 
have the effect of openiog up and creating an entirely new traffic, and the 
Metropolitan Railway Co. would get its share of that traffic. He, person- 
ally, considered that it would be very much better on the part of the 
Metropolitan Railway Co. to co-operate in this matter in the public interest, 
rather than to oppose the bill Experience had shown that if railways 
gave the accommodation which the public required and liked, the public 
was always ready to respond to it. He was afraid that this fact was not 
properly realised in the antiquated notions of the old railway companies. 
It was probable, he thought, that the Metropolitan Company would again 
oppose this bill before a Parliamentary Committee, but ;he hoped that the 
view that would be taken by Parliament would be that the railway was in 
the public interest, and supported, as it was, in such a strong manner, he 
had reason to believe it would be passed, and the result would be that it 
would prove beneficial to the public, and would increase the receipts of 
this Comnany and prove a highly remunerative feeder to them. Con- 
tinuing, he referred to the bill for the City and Brixton Railway Co., which 
had béen under discussion from time to time, and the City and South 
London Company had agreed to work the railway upon certain terms. 
In the end, however, the City and Brixton Company were unable to 
raise the capital. The line was to be a continuation from the old station 
of the City and South London Company over the disused piece of line to the 
Borough, which was lying idle at the present moment. The queation which 
naturally arose in the minds of the shareholde rs in connection with the 
Brixton line, was whether that railway was going to pay. Well, of course, 
if their present piece of line between King William-street and the Borough 
was abandoned, as a part of the Brixton line it was practically worthless, 
but as a portion of that line the position was very different. They found 
that the additional expenditure for the Brixton line would be, upon 44 
miles of line, at a cost of £250,000, or perhaps £260,000, per mile. When 
it was borne in mind that the cost of other electrical lines was infinitely 
greater (which be gave statietics to prove), it would be seen that, upon a 
very moderate traffic, the City and Brixton line could be worked 
at a very profitable rate, and, moreover, worked in connection with 
this Company, it could be worked much more economically than would be 
the case with an entirely independent line. Moreover, it would bring 
considerably enhanced traffic to their existing line. Continuing, the 
Chairman referred to the progress which was taking place upon every 
hand with regard to the question of locomotion, and said that he could 
not honestly advise the shareholders to let things alone. It was necessary 
that they should have development. There was development going en in 
every direction with regard to locomotives, motor cars and other vehicles, 
and also electrical tramways, and this Company could not afford to allow 
things to stand still, but they must move with the times. On a very 
modest estimation of the traffic that would accrue, they had reason to believe 
the results would be satisfactory. The Directors had carefully gone into the 
matter of this extension, and when the line was made the result would be 
that they would link up a very considerable number of the important 
termini in London. The completed scheme would be a most important 
one. The advantage and accommodation to the public would be very 
great, and there was no doubt that the Company itself would receive an 
enormous advantage and benefit from it. The works of the Great Northern 
and City and of the Baker Street and Waterloo lines were making steady 
progress, and the result would be that direct access would be given 
from the South of London over this company's line to Piccadilly- 
circus, Regent-street, the clubs, the concerts, the theatres and the 
shops, from all of which South London waa now cut off. Moreover, 
it would give them connections with all the big railways, the Great 


Central and the Great Western, besides those he had mentioned of 
King’s Croas, Euston, &c., so that when the Euston extension was made 
they would complete and link up their system with every one of the 
termini of the great railway companies in London with the exception of 
the Great Eastern Railway Co. at Liverpool-street station ; and, in regard 
to that, he might mention that there were competing lines now projected 
which, he trusted, would in the future afford this railway company a 
connection with the Great Eastern Railway Oo. at Liverpool-street station, 
and then ‘they would be able to say that they served every one of the 
great railways in the metropolis. He then moved the adoption of the 
report and accounts. 

Mr. С. 8. GRENFELL seconded the motion. 

Col. PERRY said he would like to know what was proposed as the 
gauge of the tunnel for the new line—the City and Brixton—because 
there was a variation in the size of the tunnels of the various railways, 
and, to his mind, the question of the cost of construction was largely 
dependent upon the gauge decided upon for the tunnels. He pointed out 
that the Central London tunnels were very much larger than this 
Company's, апа he believed that the Great Northern and City Railway Co.'s 
tunnels were to be larger still, to take an ordinary train. 

Tbe CHAIRMAN in reply said that it was at the present the intention 
of the Directors that the diameter of the tunnels should be the same as 
those of their existing railway, that was to say, lOft. бір. They had 
at the present time on the railway two sizes of tunnel, namely, 10fc. 6in. 
and 11{ї. 6in., but they did not find any particular advantage in having 
the larger tunnel, and considered that lOft. біп. was the best for all 
practical purposes. 

The,resolution was then carried unanimously. 

Resolutions approving the dividends, re-electing the retiring directors 
and auditore, increasing the remuneration of the Directors from £1,300 to 
£2,000 as from January 1, 1903, re-appointing the auditors, and according 
a hearty vote of thanks to the chairman, directora, general manager 
secretary and staff of the company, were passed unanimously, and tbis 
concluded the business of the meeting. 

А вресїа1 meeting followed, at which the company's bill before Parliament 
was discussed, and its introduction heartily approved. 


Direct United States Cable Co. (Ltd.). 


The fifty-first ordinary general meeting of this Company was hell a 
Winchester House, 50, Old Broad-street, on Tuesday, Jan. 27, 1903, under 
the presidency of Mr. E. M. UNnpzRDowN, К.С. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnie) haviog 
read the notice calling the meeting, and some formal business having been 
transacted, the герог с of the Directors was taken as read. 

The CHAIRMAN: I have very little to зау upon the substance of the 
report, but I will just recapitulate the principal points which are of 
importance. The revenue for the six months to Dec. 51 last, after deduct- 
ing outpayments, amounted in round figures to £52,514, while the working 
and other expenses, including income-tax, absorbed £21,747, leaving a 
balance of £30,797 as net profit, making, with £2,196 brought forward 
from the previous half-year, a total of £52,993, which has been appropriated 
as follows :—Interim dividend of 3s. per share to Sept. 50 £9,106. 10z., 
interim dividend of same amount to Dec. 31 £9,106. 10s,, set aside to 
reserve fund account £10,000, carried forward to the current half-year 
£4,780. The revenue, as compared with that of the corresponding period 
of 1901, shows an increase of £2,955. The working expenses in London and 
at the stations are, as usual, set out in considerable detail in abstracts 
A and B.' The amounts, however, are so much thesame that it is unneces- 
вагу to make any comparison of individual item». It is sufficient to observe 
that the before-mentioned increase of nearly £3,000 ia the revenue has been 
earaed with an addition of only £189 t» the expenses. The reserve fund has 
been credited with the following amounts—namely, £7,475 from interest on 
the investments, £1,002 from profit on realisation of certain securities, and 
£10,000 set aside, as I have already remarked, from the revenue ac:ount, 
bringing its total to the end of the year up to the figure of £478,860 at cost. 
Ав I usually remark, that does not represent the actual sale value of those 
securities, which is somewhat larger. I have again to report that during 
the period under review we had no outlay in respect of repairs to the cables, 
and that, of course, is a matter about which we all ought to esteem ourselves 
very fortunate. I should add to that that at the present moment the cables 
are in perfect condition and good working order both for simplex and duplex 
appliances. Wehave increased the invest ments during the last six months by 
£13,236, aud their total to £463,350 at cos*. I do not think that there are 
any topics of importance which I can definitely bring before you on this 
occasion. You are aware that since our last meeting the Pacific cable has 
been completed, bringing the other side, the western coast of America, or, 
rather, of British America, into direct communication with the Aus- 
tralian colonies, and it might naturally be supposed that, inasmuch as that 
route makes another route across the world in that direction as a dupli- 
cate to the route which went to the opposite way and connected up some 
portions of the British empire not hitherto connected, we should transmit 
some of that traffic by our cable over the Atlantic, but at present we have 
not to report any receipts from that source on East-bound messages, and 
very little on those in the opposite direction. Still, we are in negotiation, 
and we hope to secure by arrangement with the other companies and the 
Pacific cable a share of the East-bound portion of the traffic. There is another 
topic which, I daresay, is ia all your m'nds—that is, the question of wireless 
telegrapby, of which we hear a great deal. I do not, however, think I havea 
word to add to what I said on the last occasion—that this may, in some way 
or the other, in the future affect Atlantic traffic. It may possibly be a rival. 
If во, we must do our best not only to meet that rivalry, but to make.use of 
any appliances which we may find it advisable: to emplo7. \ In. the-mean- 
time, we form a portion of that hugs nctwork of cablis which go all over 
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the world, and we shall endeavour to do our duty to the public ; and I 
have myself very little apprehension of our being seriously affected by any 
such competition. Of course, we cannot prevent a species of nervousness 
which seems to be caused by these electric discharges which are reported 
to bave gone such extreme distances, in one direction, if not in two. 
Under those circumstances I think I had better not go more fully into 
the question, and I will conclude by moving the adoption of the report 
and accounts as they stand, this being merely, as you know, an 
interim meeting for the six months, and not involving any change 
of policy in the Compsny. I might be excused for remarking tbat 
the Directors bave been good enough to appoint my son as a member of 
the Board. We none of us get very much younger, and it is advisable that 
visite should be made to the stations, and that some very active steps 


should be taken from time to time by the Directors ; and I trust he may. 


be useful ia that as in other branches of the business. I now move 
the adoption of the report and accounts. 


The resolution was carrried unanimouely. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)-—The report of the directors 
states that the total receipts from July 1 to Dec. 31 last, including 
£2,727. 128. 2d. from last account, amounted to £193,420. 138. 11d. The 
traffic receipts show an increase of. £9,798 compared with the correspond- 
ing half-year of 1901. The total expenses, including repairs of cables, 
&c., amounted to £64,214. бв. 2d.. an increase of £700. 8s. 9d. over 1901. 
The directors have, before declaring net profite, set apart £12,000 to 
renewal fund, leaving a balance of £117,206. 7s. 9d. Interim quarterly 
dividends of 158. per cent. on the ordinary and £1. 10s. per cent. on 
preferred stock were paid.in November, absorbing £52,500, leaving 
£64,706. 7s. 9d., out of which the directors now recommend final dividends 
of 18s. per cent. on the ordinary, £1. 15e. per cent. on the preferred, and 
1s. per cent. on the deferred stock, payable Feb. 7, amounting to £63,000, 
making а total distribution for the year of 83. Ов. 6d. per cent. on the 
ordinary, £6 per cent. on the preferred and le. per cent. on the deferred 
stock. Tbe balance of £1,706. 7°. 9d. will be carried forward. The cables 
and land lines of the company are in good working order. 


CENTRAL LONDON RAILWAY CO.— For the half-year ended Dec. 31, 
receipts amounted to. £181,106. 15». 6d., and working expenses to 
£96,649. 16s. 7d., leaving £84,456. 18s. 11d. The number of passengers 
carried since the opening of tbe line is as followa:—Five months to 
December, 1900, 14,916,922; 1901, 41,188,389 ; 1902, 45,505,110. The 
average number of passengers carried per day was 121,879, compared with 
113,088 in the last six months of 1901. On Coronation Day (Aug. 9) 
202,000 passengers travelled over the railway. After providing for deben- 
ture interest, the balance is £104,711. 16e. 9d., including £35,598. 1s. Ad. 
from last balf-year, which included £9,994. 12s. 5d. reserved for divi- 
dend on the deferred ordinary stock, psyable yearly. The directors 
recommend the declaration of dividends of 4 per cent. per annum on the 
undivided ordinary and preferred ordinary stock for the half-year, and on 
the deferred ordinary stock for the whole year (payable Feb. 11); also 
the transfer to reserve of £10,000 (increasing this to £20,000), carrying 
forward £27,717. 4s. 4d. The directors state that the past half-year’s 
experience bas.confirmed and strengthened their opinion that tbe centre 
of Londan can be better served: by a continuous circular railway than by 
апу other system. Ample convenience can be afforded by exchange 
stations with other lines, and the absence of junctions and delays at 
termini will enable the company to run a more frequent service of trains in 
both directions over tbe entire circle, and thus afford greater facilities for 
the ever-increasing population which daily traverses the two most 
important thoroughfares of London than are attainable by any other 
means, The work of extending the station, and the provision of additional 
lifte at Shepherds Bush has been completed. The lifte are working satis- 
factorily, and the pressure at Shepherds Bush has been relieved. The 
ventilation of the tunnels has engaged the attention of the directora, and 
a system of fan ventilation is shortly to be installed, which, in the оріріоп 
of the engineers, will remove all ground of complaint. The construction 
of a sufficient number of motor cars for the whole service, ordered in May 
last, is being pushed rapidly forward, and some of the cars will be brought 
into use shortly. The re-assessment of the company's property bas resulted 
in a large increase in the amounts payable for rates and taxes, the total 
representing a heavy burden on the company's net earnings. 


DUBLIN AND LUCAN ELECTRIC RAILWAY CO.—The directors’ report 
for the half.year to Dec. 31 states that the total expenditure has been 
almost exactly the same аз for the corresponding half of 1901, while the 
receipts show an increase of £118. A small sum (£140) has been expended 
for a condensing pond at the generating station, which will lead to 
reduced coal consumption. After providing fer interest, the balance avail. 
able is £1,122. 9s. 11d., and it is proposed to pay the 6 per cent. pre- 
ference dividend on March 16 (absorbing £475), and place £300 to reserve, 
leaving £347. 9s. 11d. to carry forward. 


DUBLIN UNITED TRAMWAYS CO. (1896), LTD.—The direc'ors' report 
for the half-year ended Dec. 51 atates that the amount available for division 
is £40,240. 4s. 3d., out of which dividends are recommended on the 6 per 
cent. preference shares and at the rate of Ó per cent. (tax free) on the 
ordinary sbares (absorbing £34,875), leaving £5,565. 4s. 3d. to be carried 
forward. 65,000 is taken towards expenses of the action Fitzgerald v. 
The Company." Owing to increased valuation of the tramways, and to 
further advancea in rates in the city and suburbs, the amount charged 
against revenue of the half-year on this account shows an increase of £2,554. 


GREAT NORTHERN AND CITY RAILWAY CO.—The report for half- 
year ended Dec. 51 states that tke generating station at Poole-street is 


finished. The tunnels and permanent way between Moorgate-street and 
Drayton Park are completed and experimental trains have been run 
between these two points. Rolling stock tothe extentof six trains of seven 
coaches each have been delivered, each train consisting of three motors and 
four trailers. The extension to Finsbury Park is progressing rapidly and 
arrangements are being made for the immediate construction of the new 
station at Highbury Corner, and such portion of the extension to the Bank 
of England as will allow of the latter work being completed under ordinary 
traffic conditions after the opening of the railway to Moorgate-etreet. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—The report for the 
half-year ended Dec. 31 states that the share capital has been increased 
from £1,000,000 to £1,500,000, divided into 500,000 preference, 5C0,000 
ordinary and 560,000 deferred sharee, all of £1 each. Asa result of the 
proposals made by the British Electric Traction Co. to the shareholders of 
the North Metropolitan Tramways Co. in May last, 78,504 shares in the 
latter were agrced to be transferred to the Metropolitan Electric Tram- 
ways, in consideration of the issue of 514,016 fully-paid 5 рег cent. cumu- 
lative preference shares, 614,016 fully-paid deferred shares and 78,504 
fully-paid ordinary shares of £1 each. The company now holds 78,504 
out of 110,923 shares in the North Metropolitan Co. The directors pro- 
pose to make an issue of capital shortly. The balance to credit of profit 
and loss is £10,424. 4s., including £2,884. 4s. 9d. from last half-year. The 
directors recommend that the 5 per cent. cumulative preference dividend 
be paid, leaving £2,573. 16s. The preference dividend is guaranteed by 
the British Electric Traction Co. for three years from Jan. 1, 1902. The 
company bas purchased 3,500 ordinary shares in the Harrow.road and 
Paddington Tramways Co. for £22,760, and the company has also pur- 
chased as from Nov. 26, 1902, from the North Metropolitan Tramways Co., 
about 74 miles of tramways in the county of Middlesex (including the 
beneficial user of 1 mile of tramway in the County of London, belonging to the 
North Metropolitan Co.) for £200,000, which is to be satisfied in part by 
the company aseuming the obligations, both as to principal and interest, of 
the existing £150,000 34 per cent. debentures of the North Metropolitan 
Company, and as to the balance of £50,000 by payment in cash. By an 
act of 1897, the date when the local authorities can purchase the North 
Metropolitan Co.'s undertaking was extended for 28 years from 1897, and 
in 1902 another act authorised the conversion of these tramways to electric 
traction on the overhead system, and in the case of the District Council 
of Tottenham, the tenure of the tramways was extended to 1930. Mid- 
dlesex County Council has entered into contracts for the construction of 
114 miles of light railways, part of the large system to be eventually leased 
to the company by the county councils of Middlesex and Hertford. The 
direstora propose to enter into contracts for the electrical equipment of 
those light railways, and aleo for the conversion to electric traction of the 
tramways purchased from the North Metropolitan Company. The direc- 
tors contemplate the purchase of all the shares jn the North Metropolitan 
E ectric Power Supply Co., whichare at present held by the British Electric 
Traction Co. . The North Metropolitan Electric Power Company has 
obtained two acts which sanction the construction of main power stations, 
and the supply of electricity in bulk to authorised users and distributors 
within an area of about 325 aq. miles in Middlesex and Hertford. These 
acts secure to the company rights in perpetuity. The company now has 
8:575 miles of tramways open in Middlesex, of which 1:225 is single and 
7:150 is double track. 


METROPOLITAN RAILWAY СО. — In their report for the December half- 
year the directors state that the British Westinghouse Co., to whom а 
contract was let in March, 1902, for supplying the complete generating 
plant and machinery, as well as the aub-station plant, havc taken the con- 
tract for the erection of the power station. The building is in course of 
construction, and the directors expect it to be completed and equipped by 
Nov. 30 next. A contract has been entered into for the construction of 
new rolling stock, and a number of the corridor trailer-cars are being built. 
The remainder of the stock will be proceeded with directly the questions 
relating to the equipment of the motors and the electrical details are 
settled with the Board of Trade and the other railway companies working 
over the railway. Negotiations have been revived for a close working union 
with the Metropolitan District Co., with the object of insuring uniformity 
in the equipment of the line for electric traction and working the traffic to 
the best advantage of both companies. 


WATERLOO AND CITY RAILWAY CO.—The report for the half-year 
ended Dec. 31 states that the gross receipts (less Government duty) 
amounted to £17,587. 3s. 9d., and working expenses to £7,818. 2s. 6d., 
being 44:45 per cent., compared with 45:50 per cent. for the corresponding 
period of 1901. The balance available for dividend, after providing for 
debenture interest, is £9,054. 148. 2d., and a dividend at the rate of 51 per 
cent. per annum on the ordinary stock will absorb £8,775, leaving 
£219. 148. 2d. to be carried forward. The number of passengers carried 
during the six months (exclusive of season ticket holders) was 2,307,141, 
an increase of 116,609 over the corresponding period of 1901. "The season 
ticket holders numbered 1,245, against 1,050 at end of December, 190]. 
During the half-year Sir W. S. Portal, Bart, who was chairman of the 
company from its commencement, and always took great interest in its 
affairs, resigned, and Sir Charles Scotter has been elected chairman in his 
place. Mr. W. W. Portal has also retired from the board, and it is not 
proposed to fill these vacancies at present. 


WEST CUMBERLAND ELECTRIC TRAMWAYS CO.—At an extraordinary 
meeting last week it was decided, on the motion of the chairman (Mr. С. E. 
Heyl-Dia) to approve the bill for extending the time for completing the 
tramways, tramroads and other works, and for acquiring lands authorised 
by the company's act of 1901, to extend the area within which the company 
may supply electricity, &c. 
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NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &0. 


NEW OOMPANIES. 


ANGLO-IBERIAN ELECTRIC LIGHT AND POWER CO. (LTD.)—Reg. 
Jan. 14, capital £10,000 in £1 shares, to carry on in Spain or elsewhere the 
business of an electric light and power company in all its branches. 


DELAGOA BAY DEVELOPMENT CORPORATION (LTD.) - Reg. Jan. 20, 
capital £300,000 in £5 shares, to acquire concessions, grants, works, 
railways, tramways, &c., and to carry on the business of ee 
telegraph, tramway, railway and omnibus proprietors, suppliers of electric 
light and power, electricians, mechanical engineers, & 2. The first directors 
are :—J. C. A. Henderson, Dr. В. F. Cabral, A. L. Secretan and J. F. Arnot. 


MAUDSLAY MOTOR CO. (LTD.)— Keg. Jan. 22, capital £15,000 in £1 
shares, to acquire the business of manufacturers of and dealera in motors 
and engines, manufacturers of and dealers in tramcars, omnibuses, 
locomotive engines, &c. 


NORTH WESTERN ELECTRICITY AND POWER-GAS SYNDICATE (LTD.) 
—Reg. Jan. 21, capital £10,000 in £100 shares, to promote, or aid in pro- 
moting, a bill for carrying on throughout Cheshire, portions of Stafford- 
shire, Derbyshire and Flintehire, and elsewhere, the business of an 
electricity and power-gas supply company, and to carry on the business of 
electricians, electrical and general engineers, suppliers of electricity and 
power-gas, &c. The first directors are :—T. О. Callender, J. H. Gartside, 
R. Heath, F. Rigby, E. Schweich, T. W. Twyford, A. Seymour-Jones, J. 
H. Darby and J. Harding. 


LIENS, &c., REGISTERED AND DISCHARGED. 
ABERYSTWYTH AND CHISWICK ELECTRICITY SUPPLY CORPORATION 
(LTD.) —Issue on Jan. 21 of £1,800 debentures, part of series created 
by resolutions of Nov. 2, 1900, and March 8, 1901, to secure £50,000, 
charged on company's undertaking aud property, present and future, 
including uncalled capital. Hoider, W. C. Johnson, Victoria Worke, Old 
Charlton, Kent. No trustees. Total amount previously issued, £23,200. 


ASHTON, FROST & CO. (LTD.)—Trust deed dated Jan. 8, 1903, to secure 
£18,000 (with power to create and issue £10,000 further stock ranking 
pari passu therewith), has been registered. Property charged: Freehold 
lands at Whalley Banks, Blackburn, yearly rent charge of £21. Os. lod. and 
(as floating seeurity) company's undertaking and property, present and 
шш uncalled capital. Trustees: Н. W. and R. Pearson and 

L. Russell. 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.) — Lien registered 
Jan. 17, for £600 debentures, part of £100,000 charged on company's 
property in city of Cork; amount previously issued, £98,400. . 


LEWISHAM AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)J—Mortgage 
or charge on company's undertakiog and property, dated July 8, 1902, to 
secure an unspecified amount (stamped on Deo. 13, to cover £2,000, iu 
addition to £6,000 previously obtained), has been registered. Holders: 
Blackheath and Greenwich District Electric Light Co. | 


CITY NOTES. 


m — 


‚ MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 21}}d. y os, (Jan. 29) Consols (23 per cent.) 95—934 for 
money, 954, —95;3 for account ; 24 per cent. 952 —94 (Jan. 29). Consols 
Pay Day, Feb. 2; Stocks and Shares Continuation Days, Feb. 10 and 24 ; 
Ticket Days, Feb. 11 and 25; Pay Day, Feb. 12; Mining Share Carry- 
over Days, Feb. 9 and 25. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.).— 
The transfer books and register of membera will be closed from Feb. 6 
to 14, inclusive, preparatory to payment of dividend on first and second 
preference shares for the half-year to Dec. 31. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—The directors recommend an ordinary dividend for half-year to 
Dec. 351, at rate of 12 per cent. per annum, making (with the interim) 10 
per cent. for year. Thecarry forward is £14,860. 


COMMERCIAL CABLE CO.— The directors have decided to issue at par 
to shareholders the remaining $1,666,700 of unissued share capital in the 
proportion of 124 per cent. of their holdings on Feb. 12 next. А special 
meeting will be held on March 2 to discuss the advisability of increasing 
the authorised capital from $15,000,000 to $25,000,000. 


DELAGOA BAY DEVELOPMENT CORPORATION, LTD.—This company, 
which has a share capital of £300,000, this week invited subscriptions for 
54,000 £5 shares. The company has a concession for the construction of 
an electric tramway system for Lourenco Marques, avd also holds the 
whole of the capital of the Companhia dos Telephones de Lorenzo Marques. 


GIANT’S CAUSEWAY, PORTRUSH AND BUSH VALLEY RAILWAY AND 
TRAMWAY CO.—At the meeting at Portrush on Wednesday the chairman 
(Dr. Anthony Traill moved the adoption of the directors’ report and 
accounts, which was carried. 


LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half- 
year show an available balance of £10,138, and the directors recommend 
payment of the 5 percent, preference dividend and 1} per cent. per annum 


on the ordinary ahares, against 1 per cent. for the corresponding period las t 
year. The balance forward is 24,013. 


SOUTH-EASTERN RAILWAY O0.—At a special meeting yesterday 
(Thursday) the shareholders authorised the directora to proceed with the 
bill for authority to use electric traction on the railway. The chairman 
(Мг. Н. Cosmo Вопвог) said that the board wished to bs in a position to 
introduce any system of traction which might be necessary. They had no 
scheme for “electrification ” before them at present. 


STOOK EXCHANGE NOTICE.—The Stock Exchange committee have 
ordered to be quoted, and have appointed Feb. 4 a special settling day in, 
£200,000 44 per cent. first mortgage debenture stock of the British 
Thomson- Houston Co. ( Ltd.) 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.) —The directors 
recommend a dividend of 13 per cent. for half-year ended Dec. 51, making, 
with interim dividend already paid, 12 per cent. for the year, less tax 
payable March 1. 


— — 


ELECOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Ayr Corporation .—.—.— Jan. 24 1451+ 9) 36 10,653 si 
Barnsley ...... set berto „ 16 145) .. 23 2 
"Birmingham Tramways. „ 24 | 4490|- 66] 3 | 12,762 |+ 101 
*Blackburn Corporation... ,, 25 629 ＋ 21| 44 | 35,040 |+ 4,365 
Blackpool Corporation... ,, 22 254 7, 45 | 39,029 |+ 698 
Blackpool and Fleetwood... oa 5 Жн cde e 
Bolton Corporation .. .. ., 25 | 1,546|+ 254 45 | 70,091 |+ 5,194 
BournemouthCorporatn ,, 21 6622 3 30 
Bradford Corporation. „ 18 2,855 4 1.795 42 139,875 | 93.639 
Brighton Corporation. „ 25 686 7 177 9 6,508 + 2,861 
Brisbane Tramways...... Dec. 10 2, 438 ＋ 108 24 | 56,030 7 7,680 
Bristol Trams & Carriage Jan. 25 | 4,116 |+ 156) 9 34,540 + 3,075 
Buenos Ayres & Belgrano Dec. 28 | 5,290 |+ 265 26 | 76,891 + 3,614 
Burnley Corporation ... Jan. 24 | 642 + 525 17 | 10,952 ә, 
Calcutta Tramways Co...) „ 24 |881.067/+R9,617| 4 |R125,078 + R323? 
Cardiff Corporation ...... ME RE E M „ 
Carlisle Tramways Co... „ 24 129 — 29 3 500 + 25 
Central London Railway , 24 6, 776 ＋ 160 4 | 27,672 1,47 
Chatham & Dist. Lt. Rys. s " m. isi my, 
ity & South London Ry.“ „ 25 3,367/+ 458| 4 | 13,678 |+ 1,622 
Cork Elec. Trame, Co.. „ 24 379/+ 22 3 1177- 77 
Devonport & Dist.Trams| „ 16 371|- 28 24 370 — 123 
Doncaster Corporation...)  .. sina T T er 
Dover Corporation „ 24 169 — 1 43 8,621 — 218 
Dublin & Lucan Railway} „ 25 84/4 2 4 og] |- 44 
Dublin Southern Dist..| „ 25 670|- 31 85 2,159), 121 
Dublin United . .. . , 25 3,495 ＋ 152 $5 |11,532/' 
Dudley—Stourbridge...| „ 16 | 631|4 32, 23 1,475 |+ 45 
*Dundee Corporation. „ 21] 717/+ 74 3 | 2,486 + 355 
East Ham Council ....| „ 24 | 42414 110 3 1,332 + 568 
Gateshead & Dist. Trams „ 16 | 721|4 135| 23 1,8060 |+ 312 
Glasgow Corporation. „ 24 11,629 f 98<| 35 415,907 |+ 2,300 
Gravesend—Northfleet | „ 16 | 168 “ 3 385 ers 
Greenock & PortGlasgow| „ 16 | 326|4 26 24 956 4 69 
Hartlepool Tramways ..| „ 16 187;+ 5800 2 467 + 42 
Hull Corporation. ...... „ 24 | 1,659/+ 23| 43 | 76,355 + 5,338 
Isle of Thanet Co. „../ „ 24 211/- 4 4 914 - 168 
Kidderminster & Dist....| „ 16 92/+ 9) 2 219 + 2 
Leeds Corporation. .. . „ 23 | 4,345|+ 246 45 221,895 `+ 36,245 
*Liverpool Oorporation..| „ 17 | 8,485|- 250 3 | 27,519 |+ 259 
Liverpool Overhead Rly.) „ 25 | 1,457 |+ 111, f4 | 5,895 |+ 298 
Manchester Corporation. „ 24 | 7,907 |+5,589 84 312,975 oo 
Merthyr. . „ 16 158/- 18] 24 355 - 65 
Middleton. „ э 10, E 214] uus 21 531 — 
Newcastle-on-Tyne Corp| „ 24/|2910| ... | 4| 11,579 
Oldham, Ashton & Hyde. „ 16 487+ 49 24 1,150 56 
Perth(W.A.)ElecTrams „ 23 | 1,202/+ 177 $5, 4,038 + 921 
Poole & Dirt... .—. ..- » 16 210) 30 28 47 + 5 
*Portemouth Corporation| „ 24 | 1198 + 212 ww uu 
Potteries . ..... („ 16 1,10 4% 24) 3200 + 50 
Rothesay .................. „ 16 294 6 2 118 + 5 
Salford Corporation . „ 26 | 2,821/+1,038, 43 117881 —._ 
“Sheffield Corporation ...| „ 25 | 3,799|+ 153, 4 | 15,596 * 855 
Southampton Corp.. „ 22 | 772| .. | 5 | 2,445 ө 
Southend Corporation. iis oss 42 (is 195 
Southport Tramways ..| , 16 | 196+ 85 23] 485 |+ A 
8.8 hire Trams...) , 16| 594 - 94 21 1,38|- 2 
Sunderland Corporation. „ 25 934 — 28 з 65 
Swansea 2252. „ 16 | 455'+ 80 24 1,014 + 19 
Taunton Trams. „ 16 4&2- 5 2 107 |- 1 
emouth & Dis, „| „ 16 169- 1 2j  432|- 2 
eston-super-Mare ....| „ 14 25 — 2 43 — 
an Corporation oan осе T oon oo TP ove ы 
Wolverhampton District} „ 16 229 14 2} 60 |+ 589 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Previous Price Бати PER BUSINESS DONE 
Present | AMOUNT! LAST 
N Wee's PRiCE, | Wednesday. Сжит. DIVIDEND рти. DURING WEEK 
AMOUNT. | or | DVI. AEN, JAN. 21. Jan. 28. YISLDED. ENDING JAN. 28, 
mom А ELECTRICITY SUPPLY. = " А & s. d. Highest | Lowest 
ese Bl*ckh'th & Gr’nw’ ch D'st'ot ‚>. D eee eee 
£100,000 % | Do. 4 ist Deb. Stock Pry, Certs, (red. ооп.). f us 113 116 318 7 2 = e 
7,500 10 14/0 Bournemouth and Poole Elec. Suppl eie | USD eee 12} 183 588 * WA — 
7,600 "е 4/6 Na, per Cont. Oumulative 2 поново вене. EES 10 11 10 11 4 1 10 = t fede — 
7,500 10 Do. 0% Cu Cum. Second Pref. .--- ..... . . eo |. 10 1 105 113 — ө — 
£70,000 | Atare 44% A per Oant. Debentor^ Stock ай 108 106 103 106 4 411 Ж; - "^ 
— — 70 Bromley (Kent) Elec. Light and Power i el Debs, 1103 1% А 110 м, a — — - 
Е1ес. [-] га өзер sec ee ese 90 ves 
юш Б | 98 | Do. pe Oen Preferente e a 
82,000 5 8/0 Calcutta Elec. Supply Ord. (1 to 30,000) .............. 7 5 T 8 418 — к x 
10,000 5 1/8 (30,001 to 40,000) .. 7 8 7 8 ` — ЦЕ 18 
000, Stock 496 сеш Electric Supply Со, 4% Guar. Deb. Stock .. 105 109 106 109 818 8 — 17$ 1 ês 
50,000 ‘ 4/0 | Charing Cross & Strand Elec. Sup. (1 to 50,000) . % 10 % 10 5 0 0 | February and August 912 94 
20,000 5 one Do. (50, 001 to 70 ,000) . ТТТ 33 „„ „„ „„ ii L 9 93 9 24 — =» ы oe 
70,000 - aa Do. 4% per Cont. Preference rer * 4 6 4 ^ - г 5 T T г АК . 
ee eee e» eee Te one 
мено л 4 ро Cit Undertaking ing 44% Cum: 103 g^ m и - 16 \ l ЕА lop н 
486 b 1/6 e ск Ны e. Ord 08. 1- 14, 000490. 50, 088) 5 5 4 March LIII 14 
150,000 Stock «ux et 1 pnr vi (Nos Li Stock дали | 108 111 108 11 4 1 0 | June and December...) 110$ а 
70,595 10 10/0 ‘ot "e RES 2. Electric Lighting Ord. . .. .. , 10 11 10 11 411 0 February and August 104 104 
10,000 10 6 „ брег ent, Oumulative Pref. ............. 184 14} 13) — 144 4 2 9 | January and am oce E e "os 
£400,000 | Stock 5 * Do. брег Оепі. Debenture Stock (red.) * 122 127 122 127 818 9 | June and Decem é — ove 
22353 шщ r^ Do, 449% 204 Deb. Stock Certa. (all pd.) E - Е 105 t б 6 а 104 25 
Oounty of London and Brush Prov. Ordinary .... m 
82,000 10 6/0 Del 8 per Cent. Cumulative Preferenos ..... 12 13 12 18 412 4 | March and September ' 
Stock «4x n Deb. Stock (all pd.) (red. ал we. 1 107 10 4 110 ind 1083 107 
10,000 5 2/0 | Folkestone Electricity Supply Co. О Ze] 9 64 8 6 00 - — wn 
£50,000 | Stock - Do, 43 lst Dobenture Stock (red.). - 102 106 102 105 s — ve — 
11,000 х 3/6 Hove Electric ting Ordinary. . erem ott өзө, 74 #1 74 84 414 2 — on 
11,000 4 5/0 | Kensington and htabri Ordinary — | `0 М l0 п 4 10 11 — 1002 — 
10,000 5 6 Do, 6 Cent. 184 Nope RC MEE ЫШ е ё 4 811 January and Ju. . T 
£90,000 | Stock B Do. Deb, Stock (red.). [Deb. Stk. (red.) 101 104 101 10 8 16 11 ito — es 
£115,000 Stock 4% | Kenstn. & Engt „Со. & Notting НШ (J't.Stn.)aZ| 104 107 106 107 314 9 TR — ne 
&111;000 - 3/6 — Electric Epp ому a ee p 50 if "a Б 9 1 eee “н 5 a 
erences порове FEET CEE ТҮТҮГҮ 1 t 
Bed | 4x | Do. 4 per Gent. int M Debeniures... | 96 99 96 9) | 4 010 Mar., Jung Bert. Doo.“ К. 
100,000 10 1/0 мана? Elec. Supply Ord. (1 to 85,000)... .. 2? 17j 17 18 817 9 |A and October...... 178 17 
000 | Віоск Do. per Cent. Deb. Btock First Mo 107 112 107 118 4 0 8 | Juneand December — eve 
Btock BY Do, er Oent. Mort. Deb. Stock ( 1. s 101 98 101 3 10 8 - 984 — 
10,852 за 6/0 Notting lectric Ordinary ^*^ еее 20000 988 ** 14 15 14 15 4 0 0 March БАЖА 9929 O98 909 өө, eee see 
1 10⁰ 4% Do. 4 per Gent. 1st Mort. Debs. . .. m i m" * ^ r 1 - — 
Е 2/6 Oxford Electric Ordinary ТТ ЛҮ „„ penest» n sos eee 
22285 = 4256 Do. 496 Debenture Stock . SO COS ee SOS 9*9 re, Bee 7 100, *. m 4 0 0 oo LLLI 2 
eee Rand Electric ТТ Гы Т ЕТ Л А ? өөө eee eee Leod 
£185,000 Stock oon Biver Plate Elect. Lt. & Traction 5 lst Mor.Deb. ee 75 8) 4 8 83 see January and July wee eee eee к 
£100,100 100 44% |*Royal Electric Oo. of Montreal 43 1st Mrt.Dbs, ..| 101 108 101 108 4 7 5 | April and October...... бе eco 
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£1,966,667 | Stock 44 Do. Deferred Stock . ез» 12 14 72 14 6 5 U "^ 774 12 
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20,000 10 10 | ial Tramways +08 "ORS SS OOS „ „„ 184 132 18 18 4 7 ET - , " eee LII 
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5 AES Do, ра 60000090 0000.06 oO eee OOF RO eee ТТТ? $ * eve өөө 
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2183.00 | Stock 4% Do. 4 per Oent. lst Mortgage Deb, (red.) .. „ 93 160 | » ut s 
152,218 1 „а Electrolytic Alkali Ordinary . e 3 11 = ae - - - 
0 000 1 1% Do. 7 per Cent. Cumulative Preference... 1 107 MM 383 ae =e “т 
4200000 stock i% э 1444 Ist Morte: V | 108. | 100 10 2 17 8 — — — 
‚000 E] ° 4 0 ag в ILIUM dA T эзе vee 
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0,0 0 15/ yx u u ЕЕ 4 amber 103 өзө 
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lighting engineers for the interest he has taken in this branch 
of technical measurement which particularly affects them. 


WE finish, in this issue, our resumé of the two Papers on 


5 — Discussion. Con- 0 Ба | * Dynamo Design " read before the Institution of Electrical 
E 6 640 jori Е а Си Engineers by Mr. Esson and Мг. Scorr. It must not be 
Srarmrics. ...... . 642 Steam (G. С. Е. Székács). rashly concluded, from the fact that the full-load efficiency 
9 eee. p T pst ad Lamp of the dynamo has practically reached its limiting value, that 
Contemporary Electrical Science. Ме; 3 Eutropy there need be no further development in the design of this 
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The Crystal Palace Automobile 


(William Robinson). 
645 | Parliamentary Intelligence...... 657 
Legal Intelligence s.. . .. . . 657 
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machine. On the contrary, there is still room for improvement, 
with a view to cheapening production and for other reasons 
almost as important as efficiency. Even in the case ofjsmall 
dynamos, there proved to be plenty of food for discussion 


65 NN ae | n nee And ноп es 659 | at recent meetings of the Glasgow local section, and with 
Lodge, F.R.S. Ilustrated. Jor Meetings апа T regard to larger machines, the debate at the London meeting 
Continued ........................ 650 „%%% ĩ ade 1 1 ; t 

Жеш ш Мыш у ол. 652 | New Companies, Ke. 663 | next week should be of still greater interest. We trust tha 

A New House Telephone. Illus- City Notes . . 664 | the discussion will be carried on chiefly by dynamo designers, 
фгабей............................. 653 Companies Share List.... . . . 665 | and that the result will be rather the thrashing out of tech- 


Тнк announcement made by Dr. R. T. Guazesroox in our 
Correspondence columns this week will be welcomed by all 
electric lighting engineers. A photometric laboratory will 
shortly be completed at the National Physical Laboratory, 
willing to assume the position and responsibility of a standard 
photometric authority, so far as this can be done without 
legislation ; and, if proper pressure is put upon the 
authorities, doubtless we should be provided with a legalised 
standard of light, with the constitution of the National 
Physical Laboratory as keeper of the standard and official 
referee. Electric light engineers will now be able to have 
large-globe incandescent lamps, similar to those described by 
Dr. FrEwiNo, tested as sub-standarde, and there will thus be 
distinct encouragement for the establishment of a lamp- 


testing department at every electricity works. The question 


as to which is the best photometer still remains to be decided, 
and in this respect also we may now expect the National 
Physical Laboratory to lead the way. We are all grateful to 
Sir WiLLiaw PnEECE, the Execrrican Power STORAGE Co., 
Messrs. Скомртох and Mr. Твоттев for their generosity in 
assisting towards the equipment of the photometer room at 
the National Physical Laboratory, and Dr. R. T. GrazEBROOK 


nical matters than the mere production of amended defini. 
tions and happily-worded generalities. In the discussion of 
a Paper dealing with workshop practice, we want plain 
speaking by practical engineers—oratory is in its proper place 
in debates on such subjects as the metric system. 


a= ea 


Tan proceedings before the Committee enquiring into the 
employment of Electricity in Mines may be produotive of 
useful results. One of these may be to bring home to elec- 
trical engineers laying down plant for mines the great advan- 
tages of the three-phase motor over its continuous-current 
prototype for. such situations. The possible abolition of 
the sparking commutator and brushes is alone an enormous 
gain. Yet it is evident, from the summary of the evidence 
published in our columns this week, that the continuous- 
current motor is still used in the majority of electrical mining 
plants in this country. The second useful result should bə 
the issue of a set of general regulations with regard to the 
employment of electrical machinery in mines. There is no 
need to fear that а few general rules as to the precautions to 
be observed will hamper electrical engineers in any way, and, 
on the other hand, their publication by а Government depart- 
ment would set, as it were, an official cachet on the application 
of electricity in mining work, which should result in a great 
extension in the use of electricity underground. 
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In another column of this issue will be found the full text 
of the arbitrator's award with regard to the purchase by the 
Marylebone Borough Council of that portion of the Metro- 
politan Electric Supply Co.’s undertaking which lies within the 
Borough of Marylebone. The purchase price is to be £1,212,000, 
and this figure is exclusive of the additional plant which the 
Company has felt itself obliged to put down eince December, 
1901, to supply the increasing demand for electric light 
in the district. Owing to the prospective profits of the 
Company having to be taken account of, this figure is about 
as much again as the capital expenditure of the Company. 
On the other hand, it is, roughly, half the original claim 
of the company. The selarge differences will show that the 
question before the arbitrator was an extremely difficult one, 
and will explain the lengthy proceedings before each side could 
complete its argument in full. The matter is not finished 
here, for the value of the new plant referred to above has 
still to be decided on, and, moreover, it is doubtful whether it is 
not still open to the Marylebone ratepayers to refuse to accept 
the burden of this heavy outlay. Paying so much for 
their electricity works, they may think that the price of 
electrical energy in Marylebone would not be materially 
reduced by the transfer. 


— Gi 


Tre absolute and exact measurement of high temperatures 
has hitherto not gone beyond 1,150°C., that being the tempera- 
ture at which the gas thermometer fails, owing toa softening 
or deformation of the containing vessel, whether porcelain or 
platinum. Temperatures much higher than that have been 
measured, indeed, but the theoretical foundation of the methods 
used is shaky. БВквтнкгот determined the temperature of 
the arc by dropping pieces of carbon from it into a calorimeter. 
This method involved а doubtful assumption concerning the 
specific heat of carbon at high temperatures. The thermo- 
couple has been most extensively used, and although the 
connection?between temperature and thermal E.M.F. is sur- 
prisingly regular at all accurately measurable temperatures, 
this constancy lacks the sound theoretical basis which might 
enable us to exterpolate the formula with safety. And so it 
comes about that all our measurements of temperatures above 
1,150°C. have been hitherto little better than guesswork. Now 
this state of things is radically altered by the advent of the 
radiation method. The work of Sreran, Wien, BOLTZMANN, 
Контвловсн, RuBENS, KR RAU and others has raised the theory 
of the radiation of the absolutely black body“ into a stately 
edifice of physical fact and mathematical deduction, and since 
BorTzMANN has succeeded in deriving Steran’s experimental 
radiation formula from the second law of thermodynamics, 
that formula must be regarded as а law of Nature of first- 
class importance. The law says that the total radiation from 
an absolutely, black body—.e., a body which absorbs all 
rays, whatever their wave-length, is proportional to the fourth 
. power of the absolute temperature. To measure, therefore, 
any temperature, however high, we have only to expose 
a bolometer or other radiation instrument to the black 
body having that temperature, and measure the flux of 
radiant energy proceeding from it. The absolutely black 
body is, of course, simply а hole in a hollow enclosure whose 
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walls have the desired temperature, Messrs. Lummer and 
Prinasoem, in a Paper of which we give a summary on 
p. 645, and reserve a translation for a subsequent issue, carry 
the temperature of exact measurement to over 2,000° C., at 
which point their carbon cylinder was burnt by the oxygen of 
the air. This extends our range of measurement by nearly 
1,000deg., and farther extensions may be regarded as 
imminent. 


Tue article which we publish in another column of this issue 
on the works of the British Westinghouse Company calls for 
the careful attention and consideration of manufacturers of elec- 
trical plant in this country. Without doubt they are the 
largest works of their kind in Great Britain, and being 
equipped with every appliance and facility for the rapid, and, 
therefore, cheap, production of machinery, will probably soon 
be employed to their maximum capacity. It can never be 
said that the Westinghouse Company were afraid to lay out 
their capital until they had actually got the work to do, because 
the shops are not by avy means working up to their full capacity 
even now, and instead of employing 6,000, as they might, 
they only employ 8,000. There will be no delay in the 
execution of orders, and the result will be that many orders 
wil, doubtless, be obtained by the Westinghouse Company 
when time is an important element in the contract. 


— — аы ВЫ ͤ— ͤ— rana 


Royal Society.— In consequence of the death of Sir George 
Gabriel Stokes, the ordinary meeting of the Royal Society 
fixed for yesterday was not held. The Papers down for read- 
ing on that day, none of which are of an electrical nature, 
will probably be read on February 12th. 


Errata.—In our reprint of Mr. Н. A. Earle’s Inaugural 
Address to the Manchester Local Section of the Institution of 
Electrical Engineers the folowing misprints occurred :—On 
page 605, at the beginning of the third paragraph, the pounds 
of steam evaporated per pound of fuel should be 91Ь. and not 
9616. ; the efficiency of the engine should be 17 per cent. and 
not 7 per cent.; and the ratio of brake horse-power to indi- 
cated horse-power should be 90 per cent. instead of 9 per cent. 


Electrical Equipment of the North-Eastern Railway.—In 
addition to the contract which, as announced in our issue of 
January 16th, has been awarded to the British Thomson- 
Houston Co. in connection with the electrification of the 
North-Eastern Railway, the British Westinghouse Co. will 
supply and erect the high and low-tension switchboards, 
rotary converters, stationary transformers and all the sub- 
station equipment. 


Central Technical College Old Students’ Association.—The 
fifth annual dinner of the Association of Old Students of the 
Central Technical College will be held at the Trocadero 
Restaurant, Piccadilly-oireus, on Friday, February 20th, at 
7:80 p.m. Prof. W. C. Unwin, F.R S., president of the 
Association, will take the chair. Tickets (price бз. 6d.) can 
be obtained on application to the hon. secretary, Dr. E. F. 
Armstrong, 55, Granville-park, Lewisham, 8.E. 


Fire at the Niagara Electricity Works.—The daily papers. 
during the week have contained announcements of a serious 
fire at the Niagara power station. According to some of the 
reports the trolley lines at Buffalo, Lockport and Niagara, and 
the factories in theze places deriving their motive power from 
the large Niagara works have been compelled to shut down. 
We hope to give our readers further particulars as to the 
nature and extent of the damage in our next issue. 


The Battersea Polytechnic.— The governing body of the 
Battersea Polytechnic, having in view the rapidly increasing 
use of electricity for traction purposes and the likelihood of & 
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large supply of engineers and artisans being demanded in the 
district, has arranged the establishment of a special depart- 
ment for instruction in electric traction. Already a grant has 
been made by the Technical Education Board for the equip- 
ment, and within the next 19 months efforts will be made to 
provide other apparatus and machines, so that adequate means 
will be at the disposal of the institution to provide a thorough 
instruction in all branches of electric traction work. 


The Westminster City Council and London Underground 
Railways.—At а recent meeting of the Westminster City 
Council it was decided to oppose the following bills which will 
come on for hearing during the forthcoming session of Parlia- 
ment, in order, among other things, to insist upon the inser- 
tion of а clause in all the tube railway bills for better 
ventilation :—Central London Railway, Charing Cross, Euston 
and Hampstead Railway Bill, Clapham Junction and Marble 
Arch Railway Bill, Great Northern, Piccadilly and Brompton 
Railway, Metropolitan District Railway, North-West London 
Railway, London County Council (Electric Supply) Bill and 
London County Council (Tramways and Improvements) Bull. 


Cable Interruptions. Date of Interruption. 


Latakia—- Cy pruunn%cã é ãõ4%„v June 21, 1899 
Dominica Martinique eme May 9,1902 
St. Lucia Martinique .... t May 9, 1902 
Guadeloupe—Martinique .............................. -. May 9, 1902 
Puerto Plata Martiniquns 44 July 10, 1908 
Anjer— Kalianda . . . Aug. 2, 1902 
Guantanamo — Mole St. Nicholas . Aug. 6, 190 
Cayenne — Pi e e e АВИ RO, 1908 
St. Lacia—St. Vinoenn ert . — Sept. 19, 1902 
Reissi—Isea (Vemen) - Camarae nn Oct. 22, 1902 
Cadis—Teveneriffe ................ ccce eene eene ã 2 Nov. 3, 1902 
Falmouth—Bilbao ............................. Dec. 18, 1908 
Сар St. Jacques—Haiphong .............................. Jan. 3, 1903 
Sitoebondo—Bandjermasin ............................. Jan. 26, 1905 
Marseilles— Barcelocrrrnndã Jan. 28, 1905 
Marseilles— Bouornn ene teen eher Feb. 3, 1903 


The Anglo-Belgian Telephone.—A Blue Book has just been 
issued dealing with the negotiations between the United 
Kingdom and Belgium relating to the regulations for tele- 
honic communication between the two countries. The 
ritish Administration are to maintain the cable, and half 
the cost is to be borne by Belgium. The uaual conditions for 
indivisible three-minute conversations have been imposed, and 
not more than two consecative conversations will be permitted 
unless there are no other correspondents demanding the line. 
The charge for each conversation of three minutes 18 10fr., of 
which the United Kingdom will take бїт. 50c. and Belgium 
4fr. 500. Night conversations wil be permitted under a 
system of subecriptions, the duration of each being віх 
minutes and the charge 5fr. The length of State communi- 
cations shall be unlimited. 


Opening ef Peterborough Electric Tramways.—The elec- 
tric tramway system which has been constructed in Peter- 
borough by the Peterborough and District Electric Traction 
Co. was put into operation on Saturday last. The company 
works, under а Light Railway Order, some 6 miles of double and 
single track. The system adopted is, of course, the overhead 
trolley, the trolley wire being suspended from side and centre 
poles with flexible suspension. The rails weigh 94lb. per yard, 
and are of the standard girder type employed by the B.E.T. Co. 
Henley’s paper-insulated and lead-covered feeders are laid in 
the roadway and under the pavements, and the line voltage 
is 500 to 550, the return being by way of the rails, with one 
0:6 sq. in. return feeder. 12 single-truck double-deck cars 
are working, power being taken from the Peterborough 
Corporation power house. 


Society of Electro-Chemists and Metallurgists.—The new 
society of Electro-Chemists was successfully inaugurated last 
Wednesday at the general meeting held at St. Ermin's Hotel. 
After a few introductory remarks had been made by Mr. 
James Swinburne, the formal motion that the society be 
formed was moved by Mr. Joseph Swan, F.R.S., and seconded 
by Mr. Alexander Siemens. The seriousness of adding to the 
already very great number of existing scientific societies has 
been keenly felt by the provisional committee, but up to the 
present at any rate, owing to the peculiar nature of the 
sciences of electro-chemistry and electro-metallurgy, no satis- 


factory modus vivendi had been arrived at for affiliation with 
an existing organisation. 
unanimously elected. In addition to the list given in our last 
issue, Lord Kelvin was elected a vice-president and Dr. R. A. 
Lehfeldt on the Council. Intending members are requested 
to send in their names to the hon. secretary, Mr. Е. S. Spiers, 
82, Victoria-street, S. W. 


The Council nominated were 


University College and London University—A special 
general meeting of the members of University College was 


held оп Monday afternoon in support of the moyement of 


incorporation into the University of London. Sir John 
Rotton said they had been led to take the step because more 
funds, more and adequately equipped professorships, and more 
apparatus were required. It might have been possible to 
endow and establish a wholly new university, but that would 
have involved trusts and the opposition of existing institu- 
tions. He did not think it possible to leave existing inetitu- 
tions alone without combination with the University, and 
hence they had had to adopt the only alternative—viz., 
incorporation. The reeolution was carried unanimously— 
That the action of tbe Council in regard to the incorporation of the 
College in the University of London be approved, and that the Council be 
authorised to take such further steps as may be deemed expedient for 
giving full effect to the incorporation. 
A further resolution to the effect that noae of the traditions 
and organisations of the College should be lost by the move- 
ment was also carried. 


London Electrical Contractors' Association.—On "Tuesday 
evening a discussion took place at a meeting of the London 
Electrical Contractors’ Association upon the question of the 
price-cutting in electrical wiring work which is now taking 
place. Mr. H. Marryat, who opened the debate, attempted to 
give some reasons for the great discrepancies which often 
occurred in the various tend-rs submitted for any particular 
job. The main trouble lay in the matter of estimating, whilet 
the general method of tendering to & specification very often 
so confused the contractor that he quoted a very low price 
through misunderstanding it. There were other contributory 
cause- to the present state of affairs, however, and he men- 
tioned the case of a whole row of new shops which were wired 
at an extraordinary low price without fittings. But when the 
shops were occupied aad the fittings attached, it was ascer- 
tained tha: the wires projecting through the ceilings and 
walls were merely short lengths plastered in. He advocated 
no estimating, as an honest contractor would then treat his 
client fairly, and charge a reasonable price. Following 
speakers agreed that the consulting engiaeer's specification 
was to blame, whilst the chairman remarked that the Fulham 
Baths accident was, ia his opinion, the result of cheap 
work. Mr. Strode, of Messrs. Strode & Co., thought it 
was purely due to the young electrical people who had 
come into the business with no experience and who very 
often went bankrupt. When gas engineers had the busi- 
ness to themselves things were much better. Another 
speaker blamed the larger firms system of book-keeping, which 
did not show the profit or loss on particalar departments. In 
this way the wiring department was very often being worked 
at a loss, without the knowledge of the firm, to the detriment 
of the smaller contractors. The general feeling of the meeting 
appeared to be that many good technical men were in the 
business with a very indifferent commercial knowledge who did 
not know their actual working expenses, and thus put in prices 
which either entailed а loss or just covered the cost of the 
work. The possibiliiy of a combination, in order to prevent 
the present state of affairs continuing, was hinted at. 


Incorporated Municipal Electrical Association.—The pre- 
liminary details of the arrangements for the eighth annual 


convention of the Incorporated Municipal Electrical Asso- 


ciation have now been published. Meetings will be held on 
Wednesday, July 15th, at Sunderland, on July 16th at New- 


castle-on-Tyne, and on July 17th at Middlesbrough. The 


annual general business meeting will be held at Sunderland 
on Saturday, July 18th. Papers by chairmen of committees 
have been promised on The Influence of Capital Charges on 
the Cost of Electricity Suppy,” The Relation of Small Local 
Authorities to the Power Distribution Companies,” and 
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* Methods of Stimulating Demand ”; and by engineer members 
on Future Economies in Electrical Illumination," and The 
Economical Driving of Workshop Machinery by Electricity.” 
The full programme will be issued in due course, but we may add 
that visits to the following places have been arranged up to the 
present: Sunderland Corporation electricity stutions and car 
sheds, shipyards and engine works on the river Wear, Newcastle- 
on-Tyne Corporation tramway power house, Newcastle-on- 
Tyne Electric Supply Co.'s Wallsend power house, and various 
places of electrical interest ia Middlesbrough and Stockton. 
In accordance with the resolutions set forth in the last 
annual report,a Parliamentary committee has been formed con- 
sisting of the following gentlemen :—The President (ex-officio); 
Mr. Alderman Pearson, hon. solicitor; Messrs. H. Faraday 
Proctor, E. T. Ruthven-Murray, A. 5. Giles, Е. A. Newington, 
V. A. H. M'Coweu and John F. C. Snell. The following 
gentlemen will deal with matters concerning the different 
districts :—Metropolitan and South-Eastern, Mr. E. T. Ruthven- 
Murray, Willesden ; South-Western, Mr. Н. Faraday Proctor, 
Bristol; North-Western. Mr A. S. Giles, Blackburn ; North- 
Eastern, Mr. John F. C. Snell, Sunderland ; Scotland, Mr. 
Frank A. Newington, Edinburgh; Ireland, Mr. V. A. Н. 
M'Cowen, Belfast The object the committee has in view is 
to obtain, record and tabulaté information which is likely to 
be of use either to the Association as а body or to its members, 
more especially on the following points: — 

1. Parliamentary Bills (Municipal and Privatc).—Clauses affecting the 
industry, such as standby, compulsory purchase of land, extensions to the 
area of supply, &c. ; 

2. Local Government Board or Board of Trade Inquiries.—Details of all 
departures from the ordinary routine, whether such are obtained or only 
sought for, such as:—The holding over of sinking funds, payment of 
interest out of capital during formation of works, terms of transfer of 
undertaking, or other financial matters ; periniesion to supply high-tension 
current direct to consumer's premises; the supply of current direct from 
tramway trolley wires to consumer’s premises ; variation in the terms and 
conditions of supply, &c. 

5. Light Railways.—Particulars of powers sought or obtained, terms of 
agreement for running powers over tramways of other local authorities, 
companies, &c. 

4. Decisions of Civil Courts.—Decisions in re tramways, electricity 

supply, and telephone service, such as: Overcrowding of tramcars, acci- 
dents to the works caused by neglect on the part of another department 
or company, &c. 
It is believed that by carefully selecting and tabulating the 
data sent in, and by makiog periodical reports upon it, 
information of great value will be available as a source of 
reference for members of the Asscciation seeking precedents 
of conditions affecting, or liable to affect, their own under- 
taking, whether electricity supply, tramways or telephone; 
and the co-op:ration of electrical committees and electrical 
engineers is sought to enable the Parliamentary committee 
to carry out this work in such а manner that it may speedily 
be available. 


Wireless Telegraphy.—The manager of the American 
Marconi Company, according to the Electrical World of New 
York, has made the following statement :—“ The King’s mes- 
sage was sent here by cable, as the apparatus at Poldhu is not 
sufficiently strong." 

Mr. Marconi has, it is stated, advised telephone users to 
place au exhaust device" on the telephone poles in order to 
overcome the disturbances due to his transmitting apparatus. 

In a recent lecture before the Strasburg Natural Science 
Bociety, Prof. Dr. Ferdinand Braun, after referring to his 
system of wireless telegraphy, which has now been extensively 
introduce i in Germany, made the following announcement :— 

I now possess the means, so far as one can perceive [soweit man ев 

übersehen kann], of sending out into space unlimited quantities of energy 
in the form of electric waves: the question of distance no longer exists. 
I see even greater advantage than in this circumstance in the fact that the 
new methods enable to quite an extraordinary degree the mutual tuning of 
the stations, and therefore their independence from а third station. 
Finally, the methods permit the fulfilment of directed telegraphy—i. e., 
one which shall work similarly to projectors between the corresponding 
stations—in an economical and simple manner. I hope thereby that it 
may be rendered feasible to transmit telegrams through the air essentially 
( wesentlich] only in one direction. . 
We are unable to obtain actual particulars of the devices to 
which Prof. Braun alludes in this bold claim to have solved 
many of the difficulties of wireless telegraphy, as we are 
informed that nothing further can be published until ques- 
tions concerning the patents are settled. 


A Press statement by the secretary of MoGill University 
College, Montreal, opposes the establishment of & wireless 
telegraph station on Mount Royal. It states:—'' The 
physical laboratories are continuously and extensively used 
for teaching the curriculum of the University, the sub- 
jects taught in them being not only an essential part of 
the University course, but also of fundamental necessity in 
training men for all branches of engineering and practical 
science. The operation on Mount Royal of a wireless tele- 
graphy station would seriously impair the usefulness of the 
physical laboratories and would prevent the University from 
effectively carrying on in them the work for which they were 
especially designed and equipped. In addition to this injury to 
the teaching work of the University, the operation of a wire- 
less telegraphy station in Montreal or in its vicinity would 
increase the danger of fires arising from defective insulation 
of electric wires of all kinds throughout the city, and might, 
therefore, increase to the University, in common with all the 
citizens of Montreal, the cost of insurance against fire. ° — —T'he 
Times Rome correspondent on Friday last telegraphed that in 
the course of the discussion on the new law dealing with the 
telephone service, the Chamber of Deputies unanimously 
passed a vote of congratulation and thanks to Signor Marconi 
for the great service he had rendered to the world and the 
glory he had won for his country, Italy. 

The French Wireless Telegraph Co. has made an applica- 
tion to the Under-Secretary of State for Posts and Telegraphs 
as follows :—'' We have the honour to ask you to give your 
authority for the establishment in the Isle of St. Pierre, off 
Newfoundland, of а long-distance wireless telegraphy station, 
which would permit of communication with the station esta- 
blished at Cape de la Hogue, for permission to re-open which 
we have already applied to you. It is proposed that this 
station shall be used exclusively for test purposes until such 
time as its good working shall have been proved to you, and 
you shall consider its employment advantageous both for the 
navy and for the mercantile and fishing fleets.” 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, February 6th. 
JUNIOR INSTITUTION OF ENGINEERS. 


8 p.m. Meeting at Westminster Palace Hotel. 
“Calorimetry,” by W. G. Wernham. 


SATURDAY, February 7th. 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
10:80 a.m. Visit vo Messrs. Johnson and Phillips’ works at Old 
Chariton. 
GLasgow TECHNICAL COLLEGE SorENTIFIC SOCIETY. 
7:80 p. m. Mecting at 38, Bath-street. Paper to be read: The 
Science of Steam Generation," by F. J. Rowan. 


MONDAY, February 9th. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ SECTION. | 
8 p,m. Lecture by Dr. В. T. Glazebrook, F.R.S., on “The National 
Physical Laboratory and Engineers." 


TUESDAY, February 10th. | 


INSTITUTION OF ELBOTRICAL ENGINEERS: GLASGOW SECTION. 
8 p.m. Meeting at 207, Bath-street. Paper to be read: A Study 
of Some Electrical Phenomena by the Aid of Oscillograms, by 
M. B. Field. 


THURSDAY, February 12th. 
INSTITUTION OF ELECTRICAL ENGINBERS. 
8 p.m. Ordinary General Meeting, to take the adjourned discussion on 
Messrs. Scott and Esson’s Papers on Dynamo Design.“ 


FRIDAY, February 18th. 
INSTITUTION OF ELECTRICAL ENGINBEBS: STUDENTS’ SECTION. 
2:30 p.m. Visit to the works of the Electrical Power Storage Co», 


Millwall. 
PHYSICAL Socirrr. . 
5 p.m. Annual General Meeting in the rooms of the Chemical 
Society, Burlington House. Address by the President-Elect. 


INsTITOTION OF CIVIL ENGINERRS: STUDENTS’ SECTION. | 
8 p.m. Ordinary Meeting. Paper to be read: The Construction 
and Setting-out of Tunnels ш the London Clay," by Н. A. Bartlett. 


INSTITUTION oF ELsCTRICAL ENGINEERS : р овим LOCAL SECTION. 

S p.m. Meeting at the Royal Collegeof Science, Dublin. Paper to be 
read: “Some Notes on the Electric Lighting of Rathmines,” by 
G. Е. Pilditch. 


Paper to be read: 
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THE BRITISH WESTINGHOUSE WORKS. 


The nature and surroundings of Trafford Park, Manchester, 
have undergone curious and sweeping changes witbin the last 
few years. Until recently Trafford Park was the ancestral 
home of the de Traffords and abounded in paeture and woods, 
but the vast number of large engineering enterprises which 
have recently sprung up in the neighbourhood have converted 
it into a black and somewhat dreary locality. In spite of 
this, however, it is still possible for workmen to spend part of 
their dinner hour in the hayfields during the summer, and the 
fact that the plough and the workshop are practically side by 
side, although somewhat incongruous, nevertheless tends 
towards maintaining the health of the thousands employed in 
the latter. Such names as Messrs. Glover & Co., the Lanca- 
shire Dynamo and Motor Co., the British Electric Car Co. 
and the British Westinghouse Company will at once intimate 
to the visitor that he has entered into what will probably 
become, if it has not already done so, the greatest centre of 
electrical engineering manufacture in the kingdom. The 
word British," as applied to the last-mentioned firm, is a 
necessary reminder, for the stranger when approaching their 
works might think that he had suddenly been transported to a 
State in North America. Quite in front of the main entrance 
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them that he has business on the premises, but when once he 
has done во he is attended to promptly. The interior of the 
offices can only be described as magnificent. They occupy 
six storeys, and display the same solid“ effect that is cbarac- 
teristic of the whole works. Entrance halls are empanelled 
and staircases paved entirely with white marble. All furniture 
and woodwork is of polished oak, and each office is provided 
with a small lavatory and wardrobe. Records, drawings and 
similar valuable property is stored at one end of the building, 
which has been rendered entirely fireproof, and divided into 
strong rooms. The total floor space of the offices is about 
15,000 sq. ft., and situated on the various floors are the rooms 
of the heads of departments, draughtsmen, accountants, ship- 
ping and general clerical staff. | 

On one of the upper floors is a dining room furnished in 
mahogany, which is for the use of those occupying the more 
important positions in the works, and adjacent to it is a 
kitchen replete with every modern appliance. 

No less than 17,000 tons of steel, 9,000,000ft. of timber 
and 800,000 sq. ft. of glass roofing were used in the con- 
struction of the worke. Over 3,000 workmen were engaged 
in the building operations, and from the time that the 


GENERAL View OF WORKS. 


i8 a town of 500 houses, to which others are still being added, 
laid out on a typically American plan. The streets are very 
straight, and their very names are suggestive of the other 
side of the Atlantic. There is First Avenue” and ‘ First 
Street, and, in fact, all rows of houses are denoted by con- 
secutive ordinal numbers. They were built and are owned by 
the Trafford Park Estates Co., and are unquestionably ideal 
workmen’s dwellings. 

The works, which are constructed of red brick throughout, 
к= an imposing appearance when approached from the 

oni, and the effect is considerably heightened by the mag- 
nificent pile of office buildings built on to the northern end of 
the machine shop. Everything gives the impression of having 
been constructed for all time, and not merely for a few years. 
Keen judgment and foresight was displayed in the choice of 
the site and disposition of the various shops; bounded 
on two sides by the Bridgewater Canal, within easy dis- 
tance of the principal railways, and almost within a stone’s- 
throw of the Manchester Ship Canal, there is every facility 
for the reception of the raw material and the dispatch 
of the manufactured article. The total area occupied by the 
works is upwards of 180 acres, and there are no fewer than 
20 miles of standard gauge railway track laid within this 
area. Order and method abound, but there is a conspicuous 
and happy absence of unnecessary “red tape.” Policemen 
guard the gates, and no person is admitted who cannot satisfy 


foundation stone was laid by the Lord Mayor of London, 
only just over 12 months elapsed before the works were 
opened. The buildings are of steel bricked in; steel columns 
rest on concrete foundations, and, tied with cross girders, 
support the roof spans. With the exception of the office 
building, all the shops lie almost due north and south, and 
are so arranged that conveyance of work from one shop to 
another is greatly facilitated. Different types of work are not 
only allocated to different shops, as may be seen by the 
plan which we reproduce, but the shops themselves are 
divided into sections, each of which has a store, so that 
confusion is reduced to a minimum. Оо the extreme east is 
situated the iron foundry, 600ft. in length by 180ft. in width, 
containing at present two cupolas, one having a capacity of 
about 18 tons. Outside this foundry, and at the east side, is 
built a store, entirely of iron, which has a plate floor on a 
level with the charging platform. Underneath the store is a 
railway track, and by means of a hydraulic lift the pig ог 
sorap iron can be conveyed directly from the railway waggon 
{о the charging platform. Running down the centre bay are 
two electrically-operated overhead cranes, each capable of 
raising and carrying a load of 50 tons. Each is also provided 
with a lifting gear for weights not exceeding 10 tons, and the 
respective motions are controlled by three separate motors. 
There are also in this foundry the usual sandmills, sieves, 
grinding and scouring machines, all driven electrically. Light- 
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ing is carried out by means of Bremer arc lamps placed on The third block from the left contains, under one roof, the 
brackets from the main steel pillars, and a standard gauge | steel forge and foundry. Running down the centre of the 
track runs from one end of the building to the other. building there is, however, a brick wall 12ft. high with an 

In the next building to the west all the brass and malleable | 18ft. break in the middle to allow of railway and crane com- 
iron casting is carried on. The northern end, about 170ft.in | munication. Two 20-ton Wellman patent tilting open-hearth 
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ELEVATION. 


length and 75ft. in width, is occupied by the brass foundry, where | furnaces have been installed, and are operated by five Duff 
parts of arc lamps, instruments, terminals, brush-holders, &c., | gas-producers. By means of electric power, metal is conveyed 
аге cast. Another part of this building consists of а store for | up an inolined approach from Ше railway to the charging 
all kinds of brass work, and is isolated from the foundry by platform. Electric motors also provide the necessary rolling 
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PLAN OF WORKS. 


means of a brick wall with fire-proof doors. Both portions of | motion of the furnaces, and owing to the reduction in the 
this building are provided with galleries, and that above the | gearing no difficulty in control is encountered when dealing 
stores is used to accommodate the printing and bookbinding | with large masses of molten metal. This steel foundry is also 
department. There is also a chemical research laboratory | provided with two 50-ton overhead travelling cranes, and there 
railed off with expanded metal. are in addition, a large number of smith’s hearths, &c. 
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The carpenters’ and pattern shops are distributed over three 
floors and accommodate about 250 men. The most modern 
tools for use in connection with wood-working have been 
installed and are electrically driven from countershafting in 
the case of small machines which are frequently used, while 
the larger ones are separately driven. | 

The largest, and certainly the most interesting, building ot 
the whole works, is the machine shop. 
of its immense size can be obtained from photographs or illus- 
trations, as it is not possible to take in all the aisles or bays, 
but the extent of its floor area may be gauged from the plan 
which we reproduce. The total length is 1,000ft. and the width 
450ft., thus bringing the superficial area up to approximately 
10 acres. There are five bays which run throughout the entire 
length of the building and are lettered A, B, C, Dand E. Two 
of these extend from floor to roof, while the others are two 
storeys high with an intermediate or mezzanine floor on 
which are provided lavatories, &c., for the convenience of the 
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rans out, when it stops automatically. In this way an enor- 
mous amount of labour is saved, and at the same time the 
possible output is considerably increased. Comparatively 
small work, such as the construction of traction motors, is 
carried on in the side aisles. Each section of the shop has a 
separate store and timekeeper’s office, to which are affixed the 
automatic clocks for checking the arrival and departure o 
each man. | | 
The floor of the shop has a foundation of solid concrete 
12in. thick, over which asphalt bricks are laid, thus rendering 
it quite impervious to oil and fire. The roof is constructed 
almost entirely of glass, and the illumination of the shop, 
whether during the day or at night, is rendered all that is 
desirable by the pale green shade of the paint which has 
been used. The heaviest work is carried on in the two main 
aisles, which contain some very interesting and modern tools 
of an exceptionally large size. Individual driving by motors 
is mostly resorted to here, but where it is not, motors are 


WINDING GALLERY OF MACHINE SHOP. 


workpeople employed in this particular shop. The prepara- 
tion of insulating material, the winding of small coils and 
other lighter work is performed by girls in the upper galleries, 
where the machining and working necessary for component 
parts of instruments, arc lamps, &c., is also carried on. 
Although so far from the floor these galleries are by no means 
close or stuffy, the’ ventilating arrangements being во com- 
plete as to prevent such a condition. In aisle A on the ground 
floor are the punching machines for armature stampings, &о., 
and the guillotines which shear off sheet metal of consider- 
able thickness. These are not to be numbered by twos or 
threes but by whole rows containing dozens. In the 
other bays are numerous machines, several of which may 
be attended to by one man. They are entirely automatic in 
their action, so that it is merely necessary to fix the rod of 
metal in the chuck, make the adjustments to the various 


tools and start the machine, when it will, without any further. 


attention, continue to turn out finished articles until the metal 


belted to shafting. Space has been economised as much аз 
possible by fixing motors to the ceiling, to girders or, in fact, 
to almost anything so long as they are not on the floor. The 
galleries are well and substantially constructed without joists. 
The floors consist of boards 2in. by 10in., placed edgewise, side 
by side, and spiked together. A light flooring is then laid on 
this and the whole supported by steel girders. 

When it is inconvenient to move large work frequently 
from one tool to another, the plan of bringing portable 
tools to the work has been adopted. Motors are fixed 
to these tools, and the whole equipment, weighing many 
tons in some cases, is lifted bodily by a crane and 
deposited on the exact spot at which it is to be used. Over- 
head cranes, with a span of 90ft., гап the whole length of 
the shop; each is capable of lifting 50 tons, and is operated 
and controlled electrically by a man situated in a suspended 
cage. Similar cranes of varying capacity are installed in the 
other bays of the same shop, on both the ground floor and 
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galleries, and every appliance is there for the conveyance of 
work, &c., other than by hand. Down the centre of the 
building runs а standard gauge railway track, which allows of 
work being brought almost straight to the machine, where it 
can be lifted off and deposited in the required position by the 
overhead cranes. The Westinghouse Company have their 
own steam locomotives for use on the sidings and within the 
works area. 

There are two machine tools of special interest in the 
machine shop—one a boring mill and the other a huge lathe. 
The former is 28ft. in diameter and 25ft. in height, and is 
driven by three separate motors, one of which turns the 
table, another raises and lowers the cross slides, and the third 

ives rapid traverse to the tools. All three motors may 
controlled from one cross slide, so that the man in charge 

of the machine may run it with the utmost precision without 
ever having occasion to shift his position. Changes in speed 
are obtained by the use of Reaves’ variable-speed counter- 


tools, possessing exceptional features of interest, may be seen. 
Among them there is an immense planer, 14ft. by 10ft., on 
which it is possible to work a 35ft. casting, also electrically 
driven. Drilling and boring machines, lathes, milling ma- 
chines, &c., are so plentiful that it would occupy a consider- 
able amount of time even to count them. E 

Just outside the south end of the machine shop an experi- 
mental track has been constructed for running the new cars 
which the Westinghouse Company have just fitted up for the 
Mersey Railway. Many of these cars may be seen in the 
photographs of the shops which we reproduce. The track i8 
700lt. in length and is equipped with one conducting rail in 
the middle of the track, and the other at the side, thus repro- 
ducing the conditions which will hold on the railway 
itself. | | 

Not the least interesting feature of the organisation of the 
works is the very perfect system of fire-alarms which has been 
adopted. Fixed to walls at frequent intervals are small iron 


GENERATING STATION AT END OF AISLE B. 


shafting. This is а mechanism in which the motor pulley | 


is belted to the driving pulley, and the speed varied by altering 
the sizes of the pulleys. As one gets smaller, the diameter 
of the other increases, so that the tension on the belt remains 
constant. The lathe, which is said to be one of the largest 
in the world, was built by Messrs. Bement, Miles & Co. of 
Philadelphia, and was brought straight to the works by way of 
the Ship Canal. No fewer than 25 waggons were required 
to effect its removal from the docks to the works. It 
has a bed measuring 64ft., and the 
centre to bed is 62in. Power is supplied by two electric 
motors, one of 80 н.р. for the work, and another of 15 н.р. 
for the slide rest. 


entire attention to the work in progress. We give two illus- 
trations of this lathe, the photographs having been taken at 


different periods during the course of erection. Many other 


distance from 


Every motion is controlled from switches | 
on the slide rest, so that the operator may give his 


boxes with glass covers, under each of which is a switch 
handle. These boxes are numbered, and when the switch 
lever is pullei over, a large bell, situated near the switch- 
board controlling the whole of the works, is rung. A prac- 
tical demonstration was given on box No. 15, and the bell: 
immediately struck once and, after a short interval, five times 
in succession. This, however, was not the only indication: 


a small indicator, numbered 15, fell and a tape machine 


printed a single dash and five successive dashes on a tape. 
The attendant, on observing this, immediately pulls the 
whistle string for the correct number of times, and every: 


 emaployé is made at once aware that a fire is in progress and 


of its locality. | | | | | 

The power station, from which energy is derived for the. 
lighting and driving of the entire works, is situated at the 
south end of aisle B in the machine shop. There are four 
double-drum Babcock and Wilcox boilers fitted with Roney | 
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mechanical stokers, and each has a heating surface of 4,020 
sq. ft. Two Worthington pumps supply the feed water, and 
steam is delivered to two 750kw. three-phase alternators, 
directly-coupled to Westinghouse vertical steam engines. The 
alternators generate current at 440 volts and at a frequency 
of 25 ~ per sec. There are also two 250kw. three-phase 
generators and two 62ikw. exciters, all direotly-coupled to 
steam engines. Throughout the works three-phase motors are 
used for driving, with the exception of the testing departments, 
where it is, of course, necessary to have continuous current. 
This is obtained from 500kw. rotary converters situated near 
the main generators. The switchboard is of very handsome 
construction, consisting of marble, and is fitted with the most 
modern and efficient instruments and apparatas. 
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its colour, and perhaps Dr. Fleming was not altogether logical when he 
said that the colour was too bad to use, and, a little later in the Paper, 
stated that the flicker photometer was so good that one could measure 
an arc lamp against a candle. If it was as good as this the objection as to 
colour disappeared. He bad brought down his own lamp at the last 
meeting thinking that Dr. Fleming had possibly not shown one because he 
so entirely disapproved of it. The mode of measuring the height of the 
flame in this was rather different to that given by Dr. Fleming. ‘There 
was a little glass screen, and on it a line with the standard heat. This 
line was 40mm., and there was a gauge for gauging the heat of the top of 
the wick. The difficulty arose in connection with the purity of the amyl. 
acetate. Of course it would not do to buy it at an ordinary chemist’s 
shop ; but even the best quality he had found corroded the glass work a 
good deal, and he had just added a little tap to run it out when the lamp 
was finished witb. Some people used alkali to wash it out afterwards. 
Tbe formule given on 440 were rather vague, he was afraid. The first 
one was about the quantity of vapour. This need not concern them very 


All the buildings are connected by tunnels, constructed of 
concrete, which carry the pipes and wires used for various 
рио After a period of about two years it is intended to 
rep the steam generating plant by gas engines, when it is 
expected that the capacity will have to be considerably 
augmented. The existing boilers will then be used entirely 
for heating purposes. 

Outside the works, at the south end, is a water tower 210%. 
high, on the top of which have been placed two tanks, each 
having a capacity of 80,000 gallons. · These tanks are con- 
nected with a network of pipes which run all over the 
buildings, and in the event of a fire occurring the Grenell 
sprinklers fixed to the pipes immediately and automatically 
commence to quench the outbreak by means of water from the 
tower. It will thus be seen that extreme precautions have 
been taken against the destruction of the works by fire. 

The Westinghouse Company receive apprentices in their 
shops without premiums, and, moreover, they pay them wages 
from the commencement of their time. Each candidate is 
examined as to his technical and general knowledge and is 
drafted into either the “ college " or “ school ” course according 
to ability. The former extends over three years, and embraces 
rather more advanced work than the latter, which covers four 

years. Apprentices are permitted to enter nearly all the 
different departments during the three or four years, as the 
case may be. 

We are much indebted to the works manager, Mr. Henry 
В. Loud, for giving us the facilities for obtaining the informa- 
tion necessary for this article; also to Messrs. E. D. Phillips 
and Baxendale for their courtesy in conducting us through the 
various shops. 


THE PHOTOMETRY OF ELECTRIC LAMPS. 
(Continued from page 60.) 


The following is the continuation of the discussion on Dr. 
Fleming's Paper on the above subject :— 


Thursday, December 18th. | 


Mr. A. P. TROTTER regarded the Paper as the first that the Institution 
had had on photometry. There bad been а Paper on photometry, the dis- 
cussion upon which turned largely upon the abused and moribund standard 

. candle, but the actual subject of photometry had hardly been brought 
before the Institution at any other time. Further, it was a subject which 
had occupied the attention of very few other scientific societies, although 
there had been one most important Paper by Prof. Ayrton on the work 
done by his students which was the first publication of the behaviour of 
glow lamps both as regards the rise and subsequent fall of candle-power as 
they aged, and the relation of the candle-power to the volts and amperes, &c. 
Beyond that, very little had been done indeed, and the subject was well 
worthy of attention considering the large proportion of the electrical 
industry which was occupied purely and simply in producing light. 'The 
first subject of the Paper was the standards of light, and if he criticised the 

entane lamp exhibited at the last meeting, it must be taken as simply 

m the point of view of the electrical engineer who wished to use it for 
measuring his lamp. He would like to have heard the opinions of the gas 
referees upon this subject. On the question of the various errors to 
which the pentane lamp was subject, he would like to know if these 
cancelled out. He imagined they did when measuring such a thing as 
a gas flame, He supposed the gas referees, however, did not care very 

. much about the errors due to CO; in the air, or the humidity, but there 
was а rather important error—or variation—to which Dr. Glazebrook had 
called attention—viz., that due to barometric pressure, and it was very evi- 
dent to those who saw the lamp at the last meeting depending for its supply 
of fuel on the heavy vapour falling, that it must be dependent a great deal 
on barometric pressure. He did not think the pentane lamp was as bad as 
it was painted. The most serious disadvantage of the Heffner lamp was 


much, as a wet and dry-bulb thermometer was good enough. The next 


one was with regard to the carbon dioxide in the air, but this was practi- 
cally negligible in the ordinary laboratory. 


Dr. Fleming had men- 
tioned about the students coming into a small gallery, but this would 
hardly affect an ordinary ventilated room working with electric lampe. 
One of the most important of the formulæ, however, was that 
relsting to the height of the flame, and he would give a formula 
of the same class—viz, Р=(18+1:5(п - 12)), where P equalled the 
price in shillings of n electric lamps at 183, per dozen. This was not the 
right sort of thing to bring to engineers; it might do for the laboratory. 
It was an abuse of mathematics to use such а formula of this sort. He did 
not blame Dr. Fleming for this, for it was Dr. Liebenthal who contrived it. 
The long and the short of the formula was that the height of this flame 
was proportional to the candle power when it is over 40mm. The height 
of the flame to give 1 candle-power was rather an important matter, aud 
Dr. Fleming gave 088 as his multiplier for the ratio of the unita. 6-877 
was the figure he himeelf used on the recommendation of one of the 
staff of Messrs. Siemens Bros., from whom he bought his lamp. This had 
the advantage that it equalled 14 per cent. Dr. Fleming's figure equalled 
156 per cent., and the little ground glass screen of his lamp—just at the 
top of the tail of the spread eagle which the Reichsanstalt had put on it— 
was 14 per cent., and the line marked gave the height of the standard 
candle to all practical purposes to within less than 0°5 per cent. The 
standard candle was now becoming au arbitrary unit crystallised practially 
by the pentane lamp, which would be accepted, of course, as the 10-standard 
candles. Upon this all their measurements would be vased in prefetence 
to actual candles, which had had their day. Thie formula was an 
important one, but in Palaz’s book on photometry it was given with 
two misprints, which was also the case in the American translation. 
The unit of ventilation assumed 1:7 litre of carbon dioxide per cubic 
metre. Dr. Fleming's suggestion as to incandescent standard lamps 
was certainly an excellent idea, but there was one point about it which 
did not satisfy him—viz., the use of a clear globe. He had found 
in using a glow lamp as a standard that it was most important to have a 
ground glas globe or a ground glass screen, because not only did very 
amall irregularities of tbe glass produce very serious effects, but there was 
an irregular concave reflector at the back of the lamp, and a very small - 
movement of the lamp made very considerable differences when dealing 
with anything like 1 per cent. accuracy. He had also used а ground- 
glass lamp, taking care to handle it only by the socket, and perhaps а 
ground-class cylinder cleaned with ether would be better still. The photo- 
meter to which Dr. Fleming was most attached was the Lummer-Brodhun, 
which called itself a precision photometer—a term which he objected to. 
It had the disadvantage—to many Eaglish people—of having to put one’s 
eye against an eye piece, although a German scientific man was never happy 
unless he was doing this. But Capt. Abney agreed with him (the speaker) 
that in photmetry it was a good thing to take à general view and stand 
some way off and look at it with two eyes and form a judgment, because 
photometry is not a physical measurement, but muet be based indirectly 
upon the judgment of the eye. The Lummer-Brodhün had been stated to 
bea very accurate photometer, but they must not confuse between a photo- 
meter which was easy to adjust and an accurate one. Just as in a balance, 
one might get a very easy balance which was by no means a very sensitive 
balance. The author alluded to the other forms of photometer, including 
the Bunsen, which was not heard much of at present. It was extraordinary 
how, in text books, such as that by Stine—a very good American book—a 
picture of the Bunsen photometer was given without mirrors ; these were 
indispensable in ordinary work with a Bunsen. Prof. Fleming also con- 
sidered the blacking of the photometer room, but he had found that 
working in an ordinary room a great deal could be done by using black 
cardboard screens with holes in them on the principle of the rifle range, and, 
of course, put the light in a black box. Further, bis most valuable assistant 
was a piece of looking-glass. He put the looking-glass so that he could, as 
it were, get right inside the photometer to see if there was any stray 
light about, and if there was not he was satisfied. The method the author 
suggested for measuring the candle-power of an arc light was not unlike 
the one suggested by Mr. Weekes in a discussion on a Paper by himeelf 
(Mr. Trotter) in 1 before the Institution, which dealt with this subject. 
Mr. Weekes took the horizontal beam as the standard, however. He 
thought this was the worst possible beam to take, because the smallest 
inaccuracy of the crater, such as pieces falling off, would result in altering 
the strength of the beam enormouely. The proper beam to take would be 
somewhere about 45deg., or where a full view of the crater was obtained. 
He was very relieved to find the experiments in the Paper showing the 
proportionality of the moving sector of the Fox-Talbot disc, because an 
American some eight years ago published a Paper in the Physical Revicw 
making out that the thing was quite erroneous, and that the revolving 


sector did not cut off a definite proportion of the light, but that some 
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ysiological effect entered. It was a 
the case, because the great bulk of William Abney’s work would be 
valueless if it were true. But he was perfectly certain it was not. Dr. 
5 on to give the polar curve of a lamp, and he was very glad 
to see in print in the Journal, because in the Paper wbich he read, and 
to which he had already referred, he had made a bad mistake, and this put 
bim right. The author went on to say that before making experiments 
termined calculations of the arc lampe should be made. Не thought 
this bad been very much overdone already. Palaz had done a lot, Blondel 
had done more, and 'в book also gave some, whilst he himself had 
supplied many. What was wanted were some actual measurements, for, as 
M. Blondel had himself pointed out, when these pre-determined calculations 
were put into practice, they did not at all agree with the results. Finally, 
he disagreed with the objections to the lux as the unit. This was а most 
important measurement in street-lamp work. The lumen-hour might be 
of importance, but a lux-second was extremely important. All photo- 
graphic exposures and actinometer measurements were based upon this. 
He would send in to the secretary some additions to the bibliography, 
among them being a Paper of his own, on “ А New Photometer,” read 
before the Physical Society in 1893, and a description of the present form 
of this photometer. [A specimen of this photometer, made by Messrs. 
Nalder Bros., was in the room and was shown after the meeting.) 

Mr. KENELM EDGCUMBE, as a former student of Dr. Fleming, hoped 
he would not be deemed preeumptuous if he said a few words on the Paper. 
The Paper stated that the photometer room should be 20ft. long, 8ft. or 
ӨҢ. high, and at least 8ft. wide, and that it should be ventilated with a 
motor-driven fan. But what were they to do if they bad not such a 
: sumptuous apartment! Personally, he frequently to work with the 
ordinary enclosed apparatus, and he was very glad to hear Mr. Trotter say 
that it was poseible to work with such a photometer. Mr. Trotter men- 
tioned the use of screens with holes in them. He had found this to bea 
most satisfactory method, and the enclosed, or ‘‘hole and corner,” 
photometer—the shelf with the curtain round it—was all the majority of 
them could ever use for eversday work. It had several advantages over 
the photometer room. Іа the first place it was possible to read the 
divisions on the scale without any chance of seeing the lampe, which was 
important, and secondly, it was possible to read the instruments easily. 
He would like to know how Dr. Fleming proposed to regulate the pressure 
of what was called the comparison lamp, in the method he described of 
carrying out the photometric test. Apparently, he would use another resis- 
tanceand measure the pe onthe potentiometer. This wasallrightif one 
had a 100 or 200-volt battery at one’s disposal not being used for anything 
else, but it was quite out of the question when working off thesupply. For 
instance, one measured the voltage on one lamp to ;35th of a volt, but by the 
time one had gone over to the other lamp the voltage had gone down 5 or 6 
volts ; perhaps, as Mr. Trotter was in the room, he should say 2 or 3 volte, For 
alternating currents, which were extremely useful for adjustment and for 
getting various voltages, it was impossible to use the potentiometer ; but if 
one knew the candle-power at a definite voltage given by the standard, 
instead of knowing the voltage which it gave at a definite candle-power, 
it was merely necessary to connect the two lamps in parallel across the 
same supply, and adjust roughly by the voltmeter. They knew then that 
there was the same voltage on each lamp, and it had been shown several 
times that the candle-power bore a definite relation to the voltage even with 
different types of lamp. It was, therefore, quite immaterial how the voltage 
might vary, and the ordinary voltmeter was sufficient for the purpose. Dr. 
Fleming eaid that no voltmeter or ammeter was sufficiently accurate for 
photometer work. He agreed with this as regards the voltmeter, but as far 
as the ammeter went it was amply sufficient. He thought that 4 or 1 per 
eent. maximum error was quite negligible in photometry work. He had 
lately been trying to do what he feared Prof. Fleming would say was 
impoesible— viz, to measure the candle-power of electric incandescent 
lamps in an ordinary room without any dark room at all, and he showed 
the instrument he used. (This was a modification of the one described 
and illustrated in The Electrician, Vol. XLIX., p. 955.) 

Mr. J.T. MORRIS confined his remarks chiefly to the question of stan- 
dards, which Dr. Fleming had grouped into two sets—viz., primary and 
working standards, With regard to the Violle stendard, baving had the 
pleasure of seeing Mr. Petavel’s work, he could say that the colour of the 
light was very suitable for photometric work, and he felt that in using 
the amyl-acetate lamp the colour difficulty was a serious one. For the 
primary standard of light, one naturally preferred a colour which was more 
nearly of the same kind as the light ordinarily used. With regard to the 
platinum standard, of course, a Jarge amount of platinum was required. 
Dr. Fleming mentioned in the Paper that Mr. Petavel had stated that half 
a kilogramme was required. This would be extremely expensive. Further, 
this standard was one which, in the way Mr. Petavel used it, was only a 
transient one. The platinum was heated, by means of an oxy-hydrogen 
flame, to а bigh temperature. Then the arrangement was allowed to 
steadily cool, апа when it came to the temperature of solidification there 
was a delay in the diminution in the light from the platinum, which 
lasted, in Mr. Petavel'a case, for something like 50 seconds. Fifty seconds 
was hardly long enough for a pri standard of light to last. He suggested 
that this time might be increased by heating the platinum with alternating 
current from an electric-welding transformer, and not cutting off the 
current completely from the platinum. Passing to the matter of working 
standards, he bad worked with a small modification of the pentane lamp, and 
had found this extremely useful in laboratory work. It was known as the 
Simmance pentane lamp, and had the advantage that it quickly attained 
its normal candle-power. It had no chimney surrounding the flame. He 
showed a sketch of a 1 and 2-candle lamp (Figs. 15 and 14) The 
advantage of having no chimney was that it did not take a long time to heat 
up, which was à very serious objection to the Woodhouse aud Rawson 
lamp, which occupied something like half ап hour before it gave its 
normal light. With regard to incandescent lamps, when they wanted 


at comfort to find this not to | 


to use these as the standard, it was firat of all necessary to discard all 
coiled filaments which had more than one loopin them. The horse-shoe 
filament was a convenient one because it was all in the same plane, and, 
therefore, they knew accurately the distance the filament was from the 
screen with which they were working. Incandescent lamp standards 
were entirely unaffected by carbonic acid, moisture and barometric pressure, 
but, on the other hand, it was necessary to take great care in the measure- 
ment of the electric pressure, 1f one wanted to obtain a degree of accuracy 


— —— — 


Fia. 15.—Simmance's Pentane 1 c.p. Standard. 


of 1 per cent., then it was essential that the pressure should be measured to 
one-sixth of 1 per cent. Ordinary instruments were then out of the ques- 
tion, and it practically became a necessity to use a potentiometer in some 
form. The horse-shoe filament shown by Dr. Fleming would be a little 
more satisfactory if this could be held in а rigid position, and be main- 
tained in a perfect plane, as there was a tendency for it to curl slightly 
on one eide in certain circumstances, He asked if Dr. Fleming had 


Fic. 14.—Simmance’s Pentane 2 c.p. Standard. 

earried out any experiments with regard to the relation of tempera- 
ture to the candle-power of these lamps. Since the last meeting, it had 
occurred to bim that he might put the matter to the teat, and so he carried 
out the following experiment which, put roughly, was that be had two 
55 volt lamps in parallel, so that they were run at exactly the same voltage. 
Horse-shoe filaments were used, and the lamps were 6ft. apart. A photo- 
meter was placed in between and the candle-power carefully compared. 
Then an arc lamp resistance, which had been placed underneath one of the 
lamps, was arranged so that it could be heated by an electric current, and 


so the temperature of the space surrounding one of the lamps could 
be raised. The results were given in Fig. 15. Along the baee is 
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plotted the rise in temperature of the space surrounding the heated 
incandercent lamp, and that temperature was measured when the lamp was 
turned out. The candle-power is measured upwards, and he had plotted 
the percentage increase of the light, not the absolute candle-power, so that 
the curve gave percentage increase in light and rise in temperature. Only 
four points were obtained, and after that the lamp was allowed to cool, and 
the circle marked “final” indicated the nearness with which he bad got 
back to the original value. The following table showed the relation of 


Percentage Increase in Light 


Rise of Temperature 
Fia. 15. 


the actual temperature of the lamp to its candle-power. Au uming that 
the lamp gives exactly 16 c.p. under normal conditions, then the candle- 
power readings are as follows: — 

Temperature in degrees C. 


: Candle 

of surrounding space 55 
(when lamp is not burning). p j 
770000 ⁵ 16:00 

52° . 16:65 
rad S 16778 

/y ur 16:24 
Ik 15:96 


Hence, for every 9°C. ог 10°C. rise ia surrounding temperature an 
increase of 1 per cent. occurs in the candle-power ; and ао, quite apart from 
the necestity of ventilating the photometer room and keeping it cool, for 
potentiometer work and flame work, it was also advisable to keep tempera- 
ture nearly constant, во that the light given out by one of these working 
standards should remain constant. 

(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Sheffield Municipal Electric Supply Works. 

The first of the two periods covered by our Sheffield 
accounts analysis was one of 15 months. It is, therefore, 
evident from the output and lamp-connection figures that 
good progress has been made by the undertaking in the 
expansion of its business. 

The load of this undertaking being limited to private 
lighting and power supply, it is not surprising that the load 
factor for the year 1901-2 should be under the average at 
19:2 per cent. Looking up the results of similar municipal 
concerns in respect to output and load-factor, the costs shown 
for Sheffield compare most favourably, not only in the manage- 
ment and property charges, but also in the works costs. At 
1:3d. per unit, the total costs are quite 0 750. under the 
average. 

The least satisfactory feature of this undertaking is the 
capital expenditure relatively to the output. This ratio is 
undoubtedly high, and accounts for the fact that notwith- 
standing a good price being obtained for current, the financial 
results are mediocre. 

The working profit at 5:44 per cent. of the mean capital 
expended cannot be considered quite adequate even to meet 
capital charges. 


Blackburn Municipal Electric Supply Works. 

The Blackburn accounts for the year to March 25th last are 
interesting. It is not often that with an output for traction 
alone more than half the total output a supply undertaking 
has to record а deficit as a financial result. Yet this is the 
case of the Blackburn undertaking as shown by its last 
accounts. 

The costs show a great improvement on those of the pre- 
ceding year, and on the whole actually stand at most oredit- 
able figures, bettering the expectations which might reasonably 
be raised by an output of over 2,000,000 units and a load- 


L 


factor of 16 4 per cent. In spite of the somewhat high fuel 
cost, the works and total costs are lower by quite 0:25d. than 
we should have expected from the records of ccrresponding 
results of eimilar concerns. | 

The ratio of the capital expenditure to the output is con- 
siderably under the average—indeed, there are only about 
five other municipal undertakings with lower relative total 
capital axperditures for 1901-2. | | 

When we come to examine the receipts for current, the 
chief cause of the poor financial results is at once apparent. 
Undoubtedly the price for current has been reduced to too low 
& pointat Blackburn. The average price obtained for current 
for private lighting was 383d., for public lighting 1:181., 
and for traction 1:54. per unit whilst the, average price 
obtained for current for all uses was 223d. per unit. The 
corresponding average prices of municipal concerns in the 
same period were 4:06d., 2:864., 1:68d. and 8-394. per unit. 
It would seem, from these figures, that the charge at Black- 
burn for current, especially for public lighting, is too low. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Munici Nov. 1900 
КАК — Oo.) A 11.1805 


u 
D (Muv.)..Dec. 26, 1902 | Leeds (Municipal). 
Leicester (Municipal) .. . Jan. 96, 
A Leith (Municipal) Dec. ? 
. 8, 1902 n (Munict 


pal) А 

16, 1809 | Liverpool (Company)) . . „Ос. 10, 

7, 1902| Liverpoo! (Municipa!).. April 4, 102 

unicipa)) ....Nov. 14, 1902| London Elec. Suppl Corp. ..8e 5, 1903 

th (Company) April 18, 1902| Londonderry ( аб . eb. as 25 
EE C. " 


Bristol br pro pd „Aug 


rt (Mon.) 

pa)! July 11, 1902 № pton 8 Oct. 17 
Cambridge (Company) .... June 18, 1002 Northwich (Company)) Oct. 24 
Canterbury (Municipal) ....Oct. 26, 1900 Norwich (Com | nis аз Sept. 19, 1 
Oardiff (Municipal) . 9, 1203| Notting 

Cross (Company) .. Mar. 28, 1902| Notti ....Oct. 24,192 
Chelmsford (Compsny) ....Осё. 10, 1902| Oldham (Municipal) e» we wo a, AUG. 29, 
. 1902 Oxford ( ) aam June 18, 1002 
Cheltenham (Municipal)... Mar. 22 1905 | Pontypool 


Clty of London 
a ( 


unicipal).. .. .... 31,1 (Municipal) D 
Palace District (Co.) Sept. 18, 1901 St. Helens (Municipal ood 
(Municipal . 26, 1900 


81, 1902 | Shoredi 
. 95, 1902 Smithfield Marketa, 
Municipal) ...Mar. 14, 1902 South London Company) vs 16, 1902 
Edinb (Municipal) Nov. 21, 190: South Shields (Municipal)..July 4, 1902 
Broter (Municipal) . Aug. 3, 1898 e 
Folkestone (Company) ....May 2, 1902 Southport (Municipal). Jan. 17,1 
8 Мапісі t. 12, 1902 Stafford (Municipal)... Aug. 16, 190 
ug. 80, 1901 Stepney (Municipal NE Oct. 8, 
13, 1901| Sunder 
Greenock (Municipal) ...... Aug. 80, 1901| Taunton (Municipal 
Guernsey (Company)........ Sept. 96, 190? | Tunbri 
чш Com . 19,1900| Wakefield (Мп 


un.) ..Aug. 23, 1902 
) 1899 
Halifax anis бүк "t 
3t, 1902| Wandsworth (Company 
7, 1902| Westminster (Company)....Apri] 4, 1903 
unicipal) ..Feb. 8, 1901 
Harrow (Company) .. ... Deo. 
Hastings (Municipal) ...... J 
Hereford (Municipal) ...... Jan. 
Hove (Com 1 J 


H 
Hull (Municipal) .......... 
Isle of Wight (Company)....8ep 


REMARKS TO TABLES. 


SHEPFIELD.—a 15 months period. b Land £13,742. c Machinery £34,874, trans- 

formers, motors, &c., £16,577, meters and fees £10,834, and electrical instruments 
2930. d Premium account" £143,686. e Of buildings £28, engines, boilers £1,621, 
dynamos, exciters, transformers, motors, &c., £206, other plant £78. f Engineer’ 4 
department £157, clerical staff £555. 9 Stamp duty on mortgages £760, law an 

rofessional £39, insurance £66. A Land £15,580. i Machinery £112,009, trans- 
ormers, motors, &c., £18,750, meters and fees £14,535, electrical instruments 
£1,050. j Of buildings £46, of engines, boilers £1,511, dynamos. exciters, trans: 
formers, motors, &c., £268, other machinery, instruments and tools £25, accumu- 
lators and accessories £135. k Law £11, insurance £147. 

BLACKBURN.—a Land £541. b Machinery £35,980, accumulators £2,764, meters 
and indicators £6,676. transformers and boxes £2,340, instruments £413, condens 
plant and reservoirs £5,015, traction plant £7,639. с Conversion of pressure 42,938. 
d Machinery £40,840, accumulators £4,153, meters and indicators £6,730, trans- 
formers and boxes £2,340, instruments £453, condensing plant and reservoir £5,015; 
traction plant £7,639. e Conversion of pressure £3,230. f Buildings £24, boiler an 1 
engines £586. g Of mains £263, of meters £158, of i cg £216. h Engineer an 
assistants £827, clerical staff £345. i For all. night“ lamps, and £15 per annum 9 
half. night arcs with glow lamps from midnight. For traction supply 13d. per uni 


18, 1902| Windsor (Company) Dec. 
17, 1902 Woking (Company) . 


wich i=.) ? 
4, 1902| Worcester (Municipal) — — April 15, 1902 
FR Oct, 17, 1908 
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SHEFFIELD. | 


Undertaking Worked bg — — — — — — ше o Sheffield Corporation. 
Date of Commencement of Supply == == == == == == — | March, 1893 (by Corporation January, 1899). 


stem of £ wan oas sas sas эше oen cm omm oms — em ee | Single and two-phase alt-curr. with trans. sub- 


BLACKBURN. 


Blackburn Corporation. 
February, 1895. [wire for outer districts. 
Con. curr. 3-wire for cent. area, alt. curr. 2 & 3- 


ief PETE EEEE IEEE ETETETT ДЫ. Mo КЕЙДЕ. [stat'ns and house trans. | A. 5. Giles. 
YEAR ENDED | МАК. 25,1901." | MAR. 25, 1902. MAR. 25, 1901. | MAR. 25, 1902. 
. ͤ . . Алыс Jn Apa WR data ean ES Rea dl жа ian 0 
QUANTITIES— 
Units generated. —————— эмы сша эы — 5,169,659 5,660,658 — 2,547,422 
u BOLD (TOTAL) и 2,381,708 2487 584 1,159,861 2,002,141 
11 sold for publio lighting, &с. — — = = == == == — == nil vil 179,780 172,104 
” sold for traction TTTT wrt tt tt tii), uae nil nil 425,029 1,176,346 
used on works =m om am am am am oms 60,732 63,535 42,116 78,070 
UNITS SOLD PER MEAN 8-0.P. LAMP CAPACITY — — 200 23°5 
Actual maximum supply demanded ma s =. == == == == == 1,800 kilowatts 2,518 kilowatts 1,112 kilowatts 1,406 kilowatts 
Load factor eet emer eee күү eee am ьан „„ — 12:2% 11 9% 
Number of public lamps „a sa. «= «= «= == om =n am am a oae nil nil || 84 arc, 248 ( (16c.p.) glow] 87 arc, 251 (16c.p. ) glow 
eee 1,380 1,783 670 783 
Connections to mains In 8-c.p. lamps at end of узаг ... 130,892 165,757 60,833 82,109 
GAPACITY OF PLANT IN KILOWATTS AT END Of YEAR 3,125 4,750 2.097 3.350 
Per kilowat Per kilowatt Per kilowatt 
CAPITAL— , Total. | capacity, | ТА | capacity. | 94811 | capacity, | ТӘ. | capacity. 
RECEIVED — . ͤ ͤ А = ИЕЛИ. NP cds £371,810 | £783 84,652 40:2 142,580 42:5 
Loan (including Debenture charges) = == == == 362,163 116 371,810 78:3 84,565 40:2 142,580 42:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) — — — =- | — 8,937 426 920 0:274 
рае) uomen creer um) vic cum ut) unà aum ant it мө — — — — — — =» — 
Loan (including Debentures) 22: — — 8,957 4-26 920 0274 
REPAID (TOTAL) .......... seran wll quo jani o a tl Gs 214 0:068 nil EL 7,420 3°54 8,440 2:52 
RESERVE OR SINKING FUND... 222 10,207 3°26 16,265 3°42 1,661 — 3,758 112 
BEEN PEN. VLL Asc am am qe Ga eue ub Jub GNE cui émis — -- nil — nil. — nil. — 
I . 137 534,301 112 117,725 561 143,521 42:8 
Lands and buildings „a 2222 56,252" | 11:6 41,532^ 8774 11,2752 5°37 16,8764 5:04 
СЛИЦИ ЕЛ ROUEN EIC S 56:2 146,550: 30 2 60,825° 29°0 67,2204 201 
Mains T . ЖЫЛЫ? 37°6 174,879 56:8 41, 216 197 54,718 16:5 
Miscellaneous — ы са. дес Т. 521 171,5404 461 4, 410° | 2°10 4,707¢ | 140 
BALANCE OF CAPITAL ACCOUNT a == == == = =— — — —|_— 67,790 | -217 |-162,491 - 942 = 33, 073 | -158 — 941 0 281 
Per unit of Per unit of Per unit of Per unit of 
Total. | total units Total. total units Total. total units Total. total units 
REVENUE— ey ОШ" a CE . L „ 
. JJ oS АЛЛ | АЛМ, E S Ni 3:833d. | £13,849 | 2866d. | £19,292 2:313d. 
Revenue from supply .....————-—-———-——e--| 57,830 3:810d. 37,683 3°636d. 331 | 1:9504. 10,435 1'250d. 
" Pte. АШ ² ͤ˙²ü— 1 0˙101d. 1.005 O 097d. 346 0°0724. 295 0`0554. 
10 public lighting nil — nil — 1.050 0˙217d. 847 0:1024d. 
и supply for traction amenu anam an > nil — nil — 2,656 0:549d. 7,365 0:8834d. 
miscellaneous source 2,962 | 032984. 1,024 0:099d. 466 0*096d. 559 0°043d. 
EXPENDITURE OUT OF REVENUE— | 
TOTAL COSTS... mna n | £15,727 | 15844. | £13,467 | 1300d. || £8,766 | 138134. | £12361 | 1481d. 
TOTAL WORKS COSTS . ——————— 10985 | 11074. | 10346 | 09984. 6761 | 139801 911 10964. 
Gonération of dectricity ß 2222 | 10228 1 030d, 9,411 O. d. 6,488 I:342d. 8,505 I'021d. 
Fuel (including cartage, &.) 5,715 | 0°576d. 4,707 0-4544. 4,326 0°896а, 5,970 07164, 
Oil, waste, water, store 224 507 00514. 432 0:042d. 372 0:0774, 440 00554. 
Wages at station анаа ИШЕ: у; | 00004, 2,287 0:221d. 1,284 0°266d. 1,485 0:178d. 
Repairs and maintenance at station — — L222 1,934¢ | 0'195d. 1,985; 0:1914. 506 0:105d. 6107 00754. 
— e d ˙ —— — 757 | 0°0764. 935 0:090d, 273 0*056d. 637 0*076d. 
—— m em — t m — — — — — — —— —— \ D . ? g T d. 
N. be „ cem eh TET | 100768. 935 | 00904. 275 00564. 6579 00076 
Public ighting Gea ct bias ced tial TEJER RENE dak aen hea tie aa se ama ia € T — => — — — = 
— Өзү aui obs omi Н Sut pub PER 8 — — — e TT => = = 
OT „ oannes bid E nen tini tin rii o0 Sap cone Gai babe bade — — — — — ives — 
- poma AND PROPERTY CHARGES 1...) 4,742 | 0°478d. 3.121 0:301d. 2,005 04154 | WD» dy". 
ж, us cue E om om ————————'ÁÉ' шай өл. — — — — | ^ TI J = r. 
00V 9 ү ͤ ˙ͤmàũ᷑ —TI—T— ОНЕГА 2,670 0-2704. 1,723 о°1вва. Wy 07? 01484. | | $66 | 00444. 
dbi. Qus AA A 2063 | O0'208d. 1,400 01354. 1,315 2724. 1,482 01784, 
BN. ошенсе ————— 7117 | 0'0724d. 792 0 0764. 1,001 0:207d 1,172^ 9.1414. 
ОГУ, — о ааган iut ih ion Gf Байрон. 248 00254. 202 00194. 62 0 013d 94 0°011d. 
Establishment charges 238 00244. 247 0:024d. 210 00434 206 | 0 020d. 
Lew charged dio, - Ga ea un em qui ssim ct m cmd st ii dd ii 8667 0°0874, 1594 00154. 42 00094 10 0:0014. 
| 
to mean : to mon 
FINAN RESULTS— Total. стл Total. EX exp'nded Total, cap.exp'nded Total ca p.exp nded 
WORKING PROFIT FOR YEAR 226,069 677% | £26,245 5 WC £5,082 470% | £6930 | 991A 
Sum carried to Depreciation Fund- nil — nil | = ry 77 3:17% 
Sum carried to Reserve Fund 6,030 1574 5,782 1:20% 2,057 1:897, 3325 9-945 
Net interest on loans (incl. Debenture charges) „| 15,991 4:15% 14,859 5:08% 2,772 2.57725 he 0:807? 
Net profit for the year. oi cece: sm ces áa sus sas met ams om amn 4,048 1:05% 5,604 110% 275 0258 3 ^1; i? 1102 a 
BALANCE FROM LAST ACCOUNT .......—. <= — 2246 0:583% 6,294 1:30% - 1,713 1:59% - 1,440 1% 
BALANCE AVAILABLE FOR DISTRIBUTION, &с. .......‚ 6,294 1637; 118 898 241% =< poe 8 91% 
И аа дааа аана сате -| == — 1,440 183% 48 bx. 
ORDINARY DIVIDEND PAID nm nm nm mm m m mm mm m m m — — __ SS — —¼: — 
PERCENTAGE OF TOTAL COSTS TO REVENUE —— — 37:6% 33:9% ., 63:37 РА A 
Expenditure per mean kilowatt capacity). ык — £3. 7s. 10d. £4. 14s. 5d А Ti ad 
REVENUE PER MEAN KILOWATT CAPACITY .. .—..— — £10. 1s. 7d. £7. 9s. 2d. £ : p А 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN „m me — — 5s, 4d. 5s. 2d. ce cg 
Price charged for lighting, per unit. а Ad. net 4d. net 6d. (1 hour) to д4. 24d. to 13d. j 
Price charged for power, per uni 2d. net 2d. net 21d. to 14d. 5 d. to ANC 
Price charged for public lighting — — 2d. per unit. £ pu - 
Receipts per unit for private supply == == == == = == = | 5:814, 5:644. 1024. 
10 " public lighting — — — OX A" — e p 1:498. 
u „ Nraotlon w =æ... — — 1 itized 


K „ - - = 
2 ta t 
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Vol Ш, By Oum Налушрв Мм 


STATISTICS. 


The learned may dispute to their souls’ satisfaction whether 
the present period of time may be more correctly denominated 
the Age of Steam or the Age of Electricity ; what is indispu- 
table is that the demand for and belief in Statistics has 
increased, is increasing and—ought to be diminished. 

Therecould be no better proof of this thesis than that recently 
furnished us by Sir WILLIAM Wuire when genially scarifying 
the noble army of amateur naval constructors. In addi- 
tion to the usual Admiralty tests, every one of our new 
vessels has to pass through a series of neat statistical tests. 
H. M. S. Indefensible " can only eject per broadside 0 18lb. 
of metal per ton of displacement, ergo, says the hardened 
statistician she is only 50 per cent. as good a fighting 
machine as—let us say—the Bolivian cruiser ‘ Toreador,” 
which can eject 0 861b. per ton of displacement. That to main- 
tain this rate of fire for so long as 60 seconds even, there 
must be a corresponding rate of feed, to maintain which 
there must be all manner of auxiliary and protective devices 
in which the Toreador is notoriously deficient, is a fact 
which is ignored by the statistically-minded critic ; probably 
because the value of these indispensable adjuncts does not 
admit of easy treatment by the statistical method. Neverthe- 
less, on the strength of that 0:18lb. per ton, the design is 
pontifically condemned, and the greatest naval constructor 
England has ever seen is written down an ase. | 

The cause of this phenomenon is fivefold. Firat of all there 
is the growth, or, rather recradescence, of the idea of the 
State, and, as the etymologist tells us, the word ''statistic " 
originally denoted inquiries into the condition of a State. 
But, etymology apart, the increasing activity and power of a 
Government naturally translate themselves into and facilitate 
statistical inquiries. Whenever and wherever things are done 
leisurely on a large scale and with mach ine-like regularity, there 
figures flourish, and human beings pass away their lives in the 
compilation of returns," and, to а lesser degree, alas! in the 
digestion thereof. Then there is the growth of Science and 
the Scientific Spirit—and the Pseudo-Scientific Spirit—all of 
which tend to increase the demand for facts, for accurate 
information, for figures; figures which shall supply this 
information, figures which shall bring out the existence of 
facts, which would not otherwise be evident to us, 80 
scanty is our equipment of senses. Board Schools likewise 
add to the thirst for figures, by breeding, inter alia, a desire 
for useful knowledge," especially in tabloid form, and 
what more appropriately meets this want than neat little 
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tables of figures. А Board School pupil is, for instance, 
impreesed with the fact that the population of the United 
Kingdom consists of exactly 41,605,220 individuals, and on 
this information bases endless statistics of his own. Next we 
come to American influence. The size and success of the 
United States have the result that every transatlantic idiosyn- 
crasy carries, as no one knows better than the users of tram- 
car motors and the like, a terribly disproportionate weight 
with the public over here. Now the American demand for 
' data" is appalling (consider only their census), and their 
faith in data is beyond measure touching. 


Lastly, a considerable proportion of the total demand for 
statistical information may be indubitably traced to Joint 
Stock Enterprise, When individuals or families used to 
manage businesses to which they were born and bred, 
they acquired, without apparent effort, a thorough grasp of the 
whole enterprise down tothe minutest detail: masses of figures, 
elaborate tablez, comparative returns, were not needed to show 
them if things were going wrong, or where they were going 
wrong. But today, of course, the scale of our under- 
takings entirely prevents such comprehensive knowledge, 
and the advent of the director precludes what knowledge 
there may be from being genuinely practical, as a rule. 
Hence there arises another loud and persistent call for 
figures. If one cannot specifically tell a bluff tramway 
manager in what particular he can better the management 
of his line, one can, at any rate, point out that his receipts 
per something or the other, or his costs per something elee, 
are below or above the average. Arithmetical abstractions, 
moreover, are so much more easily managed than men. 

As it is our intention to speak somewhat despitefully of 
statistomania, we will preface our remarks with a quotation 
from a very weighty and highly respectable authority. The 
article ‘‘ Statistics” in the Encyclopedia Britannica 
contains the following :— 

The majority of . . . . amateur handlers of statistics generally are 
in the habit of drawing the conclusions that seem good to them from such 
figures as they msy obtain, merely by treating as homogeneous quantities 
which are heterogeneous, and as comparable quantities which are not com- 
parable. Even to the conscientious and intelligent inquirer the difficulty 
in avoiding mistakes in usiog statistics prepared by other persons is very 
great. There are usually “ pitfalls" even in the simplest statistical state- 
ment, the position and nature of wbich are known only to the persons who 
have actual handled what may be called the “raw material" of the 
statistics in question ; and in regard to complex statistical statements the 
“ outsider " cannot be too careful to ascertaia from those who compiled 
them, as far as possible, what are the points requiring elucidation. 

In other words, certain subjects lend themselves better than 
others to the ‘statistical method,” certain statisticians are 
more capable than others, and deductions from returns, tables, 
and figures should be made with extreme caution and always 
with an eye on the subject-matter and the compiler. Yet 
"ihe average man "appears to treat all figures as equally 
reliable, all subjects as being equally amenable to statistical 
treatment, and makes his deductions with a dogmatic cock- 
certainty that would not disgrace Macauuay's schoolboy. No- 
where has the modern appetite for figures been more voracious 
than in that most modern of industries, the Electrical Industry. 
The reputation of the central station engineer hangs precari- 
ously upon a decimal point, and costs are split up into decimals 
of а penny per unit until the first “significant” figure, like 
bread cast upon the waters, is only to be found after many 
days. But not content with the statistical labours already 
imposed upon the industry by the State, electrical engineers 
ask for more. 

No one appreciates more than ourselves the value of 
statistics generally and to the Electrical Industry in particular, 


be they only reasonable in amount and reliable in character. 
On the other hand, one or two primary factors must not be 
lost sight of. Small tramway or electric supply concerns cannot 
afford a sufficiently large or a sufficiently well-trained staff to 
fill incorrectly the multitudinous forms which the statistomaniac 
requires ; and even large municipal undertakings, such as those 
of Glasgow or Liverpool, can spend too much time and money 
on the compilation of returns and the analysis of costs down 
to the furthest farthing. Unless skilled labour, which ig 
costly, is employed in the compilation of statistics, we shall 
presently be “ treating as homogeneous quantities which are 
heterogeneous, and as comparable quantities which are not 
comparable.” 

Another reason for not adding with a ligbt heart to the 
burdens of the statistical departments of tramway and similar 
electrical undertakings is that human life is short. The raw 
material has first to be collected in returns, then collated 
and analysed, and finally the finished product has to be 
digested. Of the piling up of figures there may be no end, 
but there is an early limit to the powers of mental absorption 
and digestion. 

We plead, therefore, for the simpler life "— statistically 
speaking, of course. Statistics are necessary, but the aim 
should be to avoid useless figure-collections and, above all, to 
arrange our museums methodically, so that any particular 
article can be brought out and shown round at a moment's 
notice. The danger, it seems to us, is that every little rural 
electric supply undertaking or light-profit railway will presently 
be content with nothing smaller than a British Museum. 


OBITUARY. 


— Gira 


SIR GEORGE GABRIEL STOKES. 


The death of Sir George Gabriel Stokes, which took place 
on Sunday at his residence, Lensfield, Cambridge, has 
deprived the world of science of one of its most distinguished 
members. Sir George Stokes was a brilliant scholar and an 
eminent mathematician, and was ever ready to give his 
valuable services towards the interests of the University in 
which he was held in such high esteem. At the time of his 
death he was Master of Pembroke College, Cambridge, and 
Lucasian Professor of Mathematics. He was born on August 
18, 1819, at Skreen, co. Sligo, and after receiving an 
education at Dr. Walls school, Dublin, and at Bristol 
College, he proceeded to Pembroke where he graduated as 
senior wrangler in 1841. He was elected a fellow, and 
though he resigned on his marriage in 1857, a new statute 
enabled his re-election to take place in 1869. In 1849 
he was appointed Lucasian Professor of Mathematics, 
and two years afterwards his election to fellowship of the 
Royal Society took place. In 1852 his researches in connec- 
tion with the refrangibility of light were made known, and 
he was awarded the Rumford medal for them. From 1885 
until 1890 he was President of the Royal Society, and in 1889 
he was oreated а baronet in recognition of his work in the 
interest of science. The Universities of Cambridge, Oxford, 
Edinburgh, Dublin, Glasgow and Aberdeen conferred hono- 
rary degrees upon him, and in 1870 he was appointed to the 
Cambridge University Commission, while in the previous year 
he presided at the Exeter meeting of the British Association. So 
highly did the University of Cambridge value Sir George 
Stokes’ services that it was decided to celebrate his jubilee in 
1899 officially. Although other professors had held their 
chairs for over 50 years, such a proceeding was quite unprece- 
dented. As recently as August of last year Sir George Stokes 
consented to nomination for the Mastership of Pembroke, on 
the condition that he should be allowed to reside away from 
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the college, owing to his great age, then 88. From 1887 to 
1892 he was one of the members of Parliament for Cambridge 
University. The funeral took place yesterday at Cambridge. 


JAMES LAISTER. 


It is our sad duty to record the death of our friend and 
fellow-worker, James Laister, which occurred on Saturday 
last after a painful illness. Mr. Laister had been associated 
with The Electrician almost from its first number, and was 
one of its ablest leader writers on telegraphic and telephonic 
matters during the first 10 years of its existence. In later 
years, although less has appeared from his pen in our columns, 
his connection with the paper has always continued, and he 
remained a not infrequent contributor. His advice and clear 
judgment was always valued by his colleagues, who owe 
much to his kindly suggestions and occasional criticisms. 
Every member of the staff feels deeply the loss they have 
sustained, for Mr. Laister's cordiality of manner and sunny 
nature made him a universal favourite. | 
James Laister was born in 1637, in Lincolnshire, and was 
educated first at a private school and subsequently at the 
City of London College. At an early age ho entered the 
service of the Electric and International Telegraph Co., and 
retained his connection with the telegraph cervice on its 
transfer to the Government in 1870. At tbat time he was 
made superintendent of the Post Office Telegraph Schools 
in London, and took a prominent part in the organisation 
of telegraphic instruction in England and Ireland. In 1889 
Mr. Laister was appointed district postmaster of Norwood, 
and in 1892 he became postmaster of the northern district of 
London, retiring from the latter position on reaching the age 
limit in 1898. He was a member of the Institution of 
Electrical Engineers since 1877, having been elected an asso- 
ciate in 1878. In addition to his literary work for The 
Electrician, Mr. Laister was a contributor to journals and 
magazines devoted to literary and political subjects. The 
funeral took place at the Hendon Park Cemetery on Wed- 
nesday afternoon. 

— ына т=н гарны акларны ———— 


REVIEWS, 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— — 
Secondary Batteries: Their Theory, Construction and Use. 
By E. J. Wape. (London: The Electrician " Printing and Publish- 

ing Co. 1902.) 10s. 6d. 

When M. Faure took his accumulator to Glasgow in 1881, 
Lord Kelvin was 80 astonished at its wonderful behaviour that 
he called it a * witch." Since that date we have often heard 
engineers use language about accumulators which implied that 
to them all such cells were uncanny,” though it was the malig- 
nant side of that domain which they had in view. Electricity 
was mysterious enough, but electro-chemistry was worse. So 
long аз а machine could be made mechanically strong, well 
and good, but not even standing room ought to be allowed for 
a device which could become useless by internal changes of an 
apparently unavoidable sort. A great deal of ignorance has 
thus passed muster for criticism, and we may therefore give a 
special welcome to this book by Mr. Wade. It is the work of 
a man who knows, and who tries to make others know. 

The style is lucid. Not only does Mr. Wade make his 
meaning clear in the descriptive sense: his method is so 
ordered that the teaching appeals in an obviously logical and 
easy manner to the reader. 

Chapter I. is introductory. Chapter II. gives the full 
development and history. Manufacturers and users will here 
find particulars of a great variety of cells, grids, &o. Engi- 
neers will find in the presentation of this chapter a great deal 
of information which will help them to appreciate the plead- 
ings for different types of modern cells. Present-day cells are 
described in Chapter X., their erection and regulation in 
Chapter IX., their treatment in Chapter VIII., and their 
manufacture in Chapter VII. All these more directly prac- 
tical chapters are very full and helpful. A little more might 
possibly have been said about the troubles of the central 


station and traction engineer in special cases, but this ів a 
minor defect. 

Chapter VI. is a courageous attempt to write on the design 
of lead cells. This difficult task is treated in a very able way, 
but the available data are as yet too meagre to yield much 
profit except to the more experienced reader. Yet, the re-dis- 
cussion of such topics as supports, active materials, electrolyte, 
output of positives and negatives, distance apart, &c., is so 
conducted as to bring the mind into a suitable state for 
attacking the problem. The final section of this chapter 
deals with the design of cells for automobiles. | 

The only part of these chapters which seems to be badly 
chosen is that which describes the chemical testing of the cells 
for impurities, A chemist will not need it: anyone ignorant 
of chemistry will almost certainly misuse it. After all, testing 
for impurity із a question of degree, and there are not wanting 
claims for chimerical purity, as well as for that which the 
chemist would allow. Mr. Wade indicates almost as much, 
but his caution is not unlikely to be disregarded. 


Chapters IV. and V., which deal respectively with the pro- 
perties and behaviour" and the *' chemistry” of lead cells, will 
detain us for a longer time. They contain a fairly complete 
account of the chief electrical phenomena, curves of charge 
and discharge, capacity and output and efficiency under all 
ordinary arrangements. Recent researches, such as those cn 
the effects of temperature on capacity, and that of Hopkinson 
on the efficiency of cells under traction conditions, are fully 
described. But one or two facts are less fairly treated. For 
example, the temperature coefficient of the E. M. F. is rather 
superficially dismissed as negligible. I regret this, because it 
is desirable to give all such data. Until the theoretical foun- 
dations of the secondary battery are laid so as to command 
more general agreement than at present, it is impossible to say 
what data are negligible, and Mr. Wade's book contains so 
much that it might easily have added this fundamental value 
in addition. 

The main theory of the book is that dealing with the 
varying pressure of a cell during à working cycle. Mr. Wade 
follows the line of explanation which he first gave to the 
Institution of Electrical Engineers. The varying P.D. 
is ascribed to varying resistances which arise (a) in the 
active material, (b) in that part of the electrolyte which is 
included in the pores of the active material, The other view, 
which regards the changes as due to varying E.M.F. rather 
than varying P.D. at terminals, is described, explained and 
criticised. The presentation is not so logically sequential as 
is usual with Mr. Wade, but he does not shirk any material 
aspect of the question in deciding to prefer his own theory. 
The important question is: Can his theory be regarded as 
convincing? I think not. 


Practical men may note that some of their outstanding 
difficulties with accumulators will never be solved tilla theory 
of sufficient generality is able to command assent of all 
competent authorities. Without this, so-called practical 
injunctions are sure to fail sooner or later ; they do not possess 
adequate sanction. Hence Mr. Wade's theory ought to be 
most carefully considered, approved or condemned. It 18 
impossible in a short review to deal with the matter properly, 
but I will put а crucial case. 


Sinca Mr. Wade published his theory in 1900, a large 
amount of work has been done on the increased capacity of a 
cell when it is heated. In Fig. 147 of his book are shown 
curves of discharge at 14deg. and 45deg., in each case down to 
1:825 volts. At 45deg. the capacity is 80 per cent. greater 
than at 14deg. Mr. Wade tells us that at the end of discharge 
the rapid fall in pressure is due to a peculiar (and bypothetical) 
change in the partially sulphated active materials. Till then 
it has been a complex polymeric molecule of the type Pb;.Os 
(S0), gradually substituting SO, for О, till Pb,,0, (BO,), is 
reached. Then the complex is broken up and Pb,O, + SPbSO, 
is formed, with a consequent large increase in internal resis- 
tance. Henoe the inability of the cell to do more. If this be true 
at 14deg., why can it give 80 per cent. more at 45deg.? ls 
the breakdown of the complex hindered by warming, or із its 
resistance reduced even after the breaking down ? 

These questions may not be impossible to answer, but they 
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require solution. Contrast with this the light thrown by the 
theory put forth by Dr. Gladstone and myself in 1892. We 
were able to predict this effect of temperature on capacity, 
and to show in the case of a small cell that it was not only 
true but of great magnitude. The two theories differ also in 
respect of verification. Mr. Wade’s complex polymerides are 
hypothetical; the experimental data for the other theory are 
undeniable facts. It is true that these complex compounds of 
lead are not improbable, and Mr. Wade argues most ably to 
show they may exist; but the possibility is not what is now 
required. Moreover, if they do exist, they will immediately 
throw doubt on the validity of the figures which Mr. Wade 
and all of us are using for the thermo-chemical value of the 
reactions involved. | 

It must not be imagined that Mr. Wade does not experi- 
ment. He has done that very perlinently, and presents some 
questions which those who do not agree with him are bound 
to arswer. I may take one which arose as early as 1882. 
Pure lead sulphate is so difficult to reduce to lead electro- 
lytically that a controversy arose as to its possibility. Messrs. 
Gladstone and Tribe showed that it could be done, though 
very slowly. Why slowly? For in an ordinary discharged 
cell, sulphate of lead (if it exist as such) is reduced with the 
greatest ease under ordinary circumstances. 

This i8 true, but the explanation lies on the surface. Ina 
discharged cell, the lead sulphate is mixed with the residue of 
unchanged peroxide and of metallic lead respectively, and it is 
this admixture which gives accessibility to the non-conducting 
sulphate. Ifa platinum plate be packed round with a mechani- 
cal mixture of lead sulpbate and any other oxide of lead it 
will be quite freely and rapidly reduced. 

These two points are of typical import with reference to the 
accumulator. The whole matter is important. Batteries in 
central and traction stations are even now waiting for the 
final word to be spoken before they can be expected to yield 
their reputed capacity. Mr. Wade’s book will afford much 
help to those who have such batteries in charge, but he might 
have made it more helpful still. 

I have felt at liberty to criticise this point strongly, because 
the book is so good. A strong book can be treated with more 
true candour than a weakling. There are very few men 
indeed who may not learn something from Mr. Wade's book; 
while of most electrical engineers we may truly say that they 
will find themselves able to make large additions to their 
present knowledge. W. Ніввевт. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fou mR p'Ársx.] 


Radiation Scale of Temperature.—For determining the tem- 
perature of a hot body by means of the radiant heat emitted by 
it, three different methods areavailable. The first is indicated 
by the Stefan- Boltzmann law 


со 
J E dà =I, 
0 


conr¢cling the “ black radiation between the wave- lengths 
A and A dA with the absolute temperature T by means of a 


constant c. The second method is based upon Wien's law 
А.Т = А, 
and the third upon Wien's other formula 
E, T-5 = B, 


where А and В are constanis, and m refers to the maximum 
energy radiated at a particular wave-length. O. Lummer and 
E. Pringsheim point out that these laws are not merely 
empirical rules, but lawa of Nature whose validity is as well 
established as the thermodynamic equations upon which gas 
thermometry is based. They prove by measurements with a 
hollow carbon cylinder heated to 2,300deg. арз, that all three 
methods give identical results, and that the region of accurate 
measurement of temperatures is, therefore, extended by 
1,000deg., and reaches temperatures hitherto only reached by 
extrapolation of formule governing thermo-electric forces. 
[LUMMER and PRiNGSHEIM, Berichte der Deutschen Phys. Ges., No. 1, 1903.] 


Spontaneous Tonisation in Air.—J. Patterson hasendeavoured 
to delermine the cause of the so-called spontaneous ionisation 
in air. To measure the spontaneous ionisation at different 
temperatures, the air was contained in an insulated iron 
cylinder containing about 18 litres, and the rate of leak was 
measured between the walls of the vessel and an insulated 
electrode. This electrode was connected to one pair of quad- 
rants of a very delicate electrometer and the rate of leak 
observed. The experiments showed that from the temperature 
of the room (20°C.) to about 500°C. the current through tho 
gas was constant, the air in the cylinder being at atmospheric 
pressure throughout the investigation. To measure the ioni- 
sation at different pressures the same cylinder and electrode 
were used. The joints were made air-tight with sealing wax 
and the air filtered through glass wool. The results showed that 
down to a pressure of about one-third atmosphere the current 
through the gas was independent of the pressure, and that for 
pressures below 90mm. of mercury the ionisation was propor- 
tional to the pressure. Using the value 6 x 10^"? for e, the 
charge on an ion, the number of ions produced per cubic 
centimetre per second was about 80. The results of the 
experiments indicate that the ‘spontaneous ionisation ” is 
ео due to easily absorbed radiation from the walls of the 
vessel. | 

[J. PATTERSON, Proc, Cambridge Phil. Soc., XII., 1, 1902.] 


Constancy of Manganin Resistances.—S. Lindeck publishes 
some figures obtained at the Reichsanstalt in the course of 
some tests of manganin resistances made after they had been 
Eeveral years in commercial use. Out of 31 resistances, con- 
sisting of sheet manganin, 15 showed variations amounting to 
less than 001 per cent. Six showed 0:02 per cent. of a 
secular alteration, five 0°05 per cent., three 0:1 per cent., and 
two more than 0:1 per cent. This shows that 26 out of the 
31 resistances supplied to electrical works remained constant 
within the indications of the best direct- reading instruments. 
Among the 10 resistances showing alterations exceeding 0 02 
per cent., ceven were large resistances which had been used 
with strong currents. The two resistances whose variation 
exceeded the limit of accuracy marked on them (0:1 per cent.) 
had been used almost daily, for four years and 2} years 
respectively. The former showed a decrease of 0:12 per cent., 
and the latter an increase of 0:28 per cent. The latter was 
covered with a brown mud, produced by a chemical attack of 
the petroleum used upon the manganin. The other instru- 
ment had only turned brown a little. The results show on 
the whole the admirable fitness of these resistances for 
industrial use. | 

(S. Ілмриск, Zeitschr. für Instrumk., January, 1903.] 


Potassium Amalgam Cathodes.— The photo-electric behaviour 
of sodium or potassium amalgam and of the sodium potassium 
alloy has been investigated by Elster and Geitel. T. Lyman 
has studied the action of the same amalgams when used as 
cathodes in an exchausted discharge tube. The tube had the 
form of an inverted U. One of the arms contained pure 
mercury and the other an amalgam of potassium. Each of 
these could be made a cathode in turn, and thus the difference 
between mercury and the amalgam could be studied. Though 
at first the potassium amalgam was protected from illumina- 
tion, this precaution proved unnecessary, for a series of 
experiments showed that exposure of the cathode to diffused 
light from an external source produced no effect upon the 
result. It was found that, down to a pressure of about 1mm. 
of mercury, no difference could be observed between the 
mercury and the amalgam. But at pressures of the order of 
0:06mm., the discharge potential was three times as high with 
ihe pure mercury a8 with the amalgam. Ап alloy of sodium 
and potassium facilitated the discharge in & similar manner, 
but not so much. It is evident that negative electrons are 
more easily discharged when a light metal is present. 

[T. LYMAN, Proc. Cambridge Phil. Soc., XII., 1, 1902.] 


Magnetic and Electric Dejlection of Cathode Rays.—lIt was 
formerly supposed that cathode rays suffer no change b 
reflection or transmission except in direction. But Gehroke 
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and Leitháuser have shown that а reflected or transmitted 
eathode beam is heterogeneous, and will be drawn out into a 
sheaf by an electric or magnetic field, although the same field 
is quite powerless to split the beam before reflection or trans- 
mission. On the electron theory, we might suppose that either 
the ratio e/m of the cathode rays is altered or that their 
velocity is altered. Н. Starke has made some experiments to 
test which of these alternatives is true, and finds that 
the ratio of the charge to the (apparent) mass of the electrons 
remains unaltered, but that both reflection and transmission 
have the effect of considerably reducing the velocity of 
some ‘of the cathode raye. He used Kaufmann’s method, 
which employs a simultaneous electric and magnetic deflec. 
tion of the rays, and provides a curve from which e/m 
and v can be separately calculated. The latter quantity fell t> 
between 5:64 and 8:660 х 10° on reflection from a copper 
surface, and to a minimum of 8:8 x 10? on transmission through 
an aluminium sheet 0:002mm. thick. 
[H. Starks, Berichte der Deutschen Phys. Ges., No. 1, 1905], 


A Braun Tube for Electrostatic Deflection.—However advan- 
tageous a Braun tube may be for studying current curves by 
means of electromagnetic deflection of a cathode beam, its use 
is very limited when the investigation of potential curves is 
called for. Electrostatic deflection by external condenser 
plates, on the other hand, is only available when the currents 
alternate rapidly, since a continuous current only produces a 
deflection at make and break, owing to the conductivity of the 
ionised gas in the tube. Internal condenser plates, on the 
other hand, give rise to a luminous discharge at low pressures, 
while at high pressures no cathode beam can be produced 
except by means of an induction coil, and that is too inter- 
mittent for good curve tracing. A. Wehnelt has, therefore, 


constructed another tube with internal condenser plates in | 


which he uses one of Wiedemann's observations—viz., that 
ihe discharge potential in а vacuum tube is enormously 
increased by introducing the anode into the dark cathode 
space. This enables the observer to use internal electrodes 
giving a permanent electrostatic deflection. The tube described 
closely resembles the ordinary Braun tube іп appearance. The 
curve of potential for an alternating arc shows a slight eleva- 
tion at the beginning of the discharge, which disappears ав 
the discharge proceeds. | 
[A. WEHNELT, Berichte der Deutschen Phys. Gcs., No. 1, 1903. 


Light and Cathode Rays.—Some new effects of cathode rays 
and light rays are described by L. Zehnder. Many salts are 
known to be coloured under the influence of cathode rays, 
and to lose their colour subsequently when exposed to light. 
The author has found that if an objeot is traced on a dry 
plate by means of cathode rays and the plate is subsequently 
exposed to light, it may happen that after development the 
portion illuminated by the cathode rays appears brighter 
than the rest, thus recalling the effects of solarisation. 
‘‘Celloidine”’ paper, once exposed to cathode rays, becomes 
less sensitive to the effects of light. If the paper is 
then exposed to diffuse white light, that portion becomes 
darker which was not previously exposed to the cathode rays. 
It is thus possible to obtain a negative of a positive image 
produced by cathode rays. Solio and other papers show 
similar effects. A circular patch expozed first to cathode 
rays and then to light first becomes paler at the margin, where 
the cathode rays were presumably less active, and gradually 
the brightening extends to thecentre. A fixing bath bleaches 
the cathode-exposed portions much quicker than the light- 
exposed ones. Magnetically deflected cathode rays have the 
same effect as ordinary ones. 

[L. ZEENDER, Berichte der Deutschen Phys. Ges., No. 1, 1903.] 


Molecular Induction.—Under this name T. Gross describes 
some curious phenomena of electrolysis. A square glass 
trough is filled with a pure concentrated solution of copper 
sulphate, and two copper wires, reaching nearly to the bottom, 
enter the vesgel, and are connected outside it through a 9 55 
resistance galvanometer. A plate of zinc is suspended in the 
trough across the line of current and oloser to one of the 
wires. Copper is then deposited upon the zino, and а 


pretty constant current is observed going from Ше zino 
plate to the more distant electrode. On pushing the zinc 
plate towards the latter electrode, the current is reversed. 
The author disposes one by one of the suppositions that we 
have here to do with thermal, concentration or local currents. 
A strong E.M.F. may be obtained by immersing three zinc 
plates insulated on one side into the trough, and connecting 
the two outside ones with the galvanometer. The author 
maintains that we have to do with a force not connected with 
chemical affinity, and, indeed, often opposed to it. Hs calls it 
molecular induction. He presupposes some effect of molecular 
vibrations. 

[T. Gross, Berichte der Deutschan Phys. Ges., No, 1, 1903.] 


Magnetic Friction in Gases.—On several previous occasions 
H. Pellat has called attention to some remarkable phenomena 
seen when a strong magnetic field is brought to bear upon a 
vacuum discharge, and more especially upon the positive 
column. He describes how the positive column is squeezed 
together into a thin pencil, and calls this phenomenon *' mag- 
neto-friction." He now gives some further particulars of it, 
using а tube 1 metre long and 17cm. wide. As the magnetic 
field increases, the anode light contracts until it becomes a thin 
pencil. On increasing the field still further, a slight halo 
begins to appear round the pencil. This halo gradually 
increases until it obscures the central pencil, and finally the 
magneto-friction disappears, leaving the gas as if no field 
existed. This point is reached much sooner in hydrogen than 
in oxygen. With a field of 7,000 units, the diffusion is com- 
plete in hydrogen under a pressure of 1:8mm. Oxygen still 
presents a sharp pencil, but this may be made to diffuse by 
reducing the pressurs to 0:18mm. Mixtures of gases have 
intermediate properties. 

[H. PzLLAT, Comptes Rendus, December 29, 1902.] 


— — —— — 


THE DESIGN OF LARGE DYNAMOS. 
(Concluded from page 591.) 


Coming to continuous-current dynamos, Mr. Eason tells us 
that : 

The eternal question of steel deliveries is as pressing on the Continent 
as with us, and at the time of the Institution visit the Allgemeine Company 
was settling it by adopting cast-iron for their yokes instead of steel, and 
using laminated blocks for their magnets. The latter were being made of 
thin plates riveted together aud screwed on to the yokes. being drilled and 
tapped for the screws just as if they were solid. The plan of casting the 
laminated blocks into the yokes does not seem to have been adopted by any 
makers on the Continent. The experience of my firm is that a lamina 
pole offers no advantages as regards efficiency, while it has several disad- 
vantages, not the least amongst which is the increased tendency to bucking 
observable with their use. 


But Mr. Scott finds that: 


It is now, however, becoming quite easy to obtain excellent magnet steel 
at reasonable prices and in good time, and on this account cast eteel is being 
used for quite small machines, the poles being cast solid with the yoke во 
that only pole-shoes are required to complete the circuit. 


And, аз showing the different ways of looking at the same 
question, we may note that the latter author says :— 


The modern tendency to reduce the number of armature slots to as few 
as possible, calls for lamination of the pole surface to prevent undue eddy- 
current lors. 

Nor do we find much agreement in the matter of carbon 
brushes. Mr. Scott gives the following points, which expe 
rience has shown to be essential to a brush holder: _ 

(a) The carbon block must be firmy fixed at the end of a com paratively 
long arm. 

(6) The inertia of the moving parts should be reduced as much as 
possible. This may be effected by constructing the holder of aluminium 
or sheet metal. А ;ble 

(c) Current must be taken from the carbons by short pieces of flexi 
soldered direct into the blocks. t 

(d) The carbon block is best, made exactly square to a whole number 0 
segments. tion 

Loose carbons pressed down by a spring finger do very well for {гас su 
motor work, but for dynamos the number of separate blocks d 
considerable, and the chatter and noise of loose carbons is too great, eve 
when they are of the ingenious reaction type. 


Mr. Esson, on the other hand, finds that— 


Under three classes nearly all the brush-holders in use can be grouped = 
viz., the slider holder, the hinged holder, and the reaction holder, In 
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former the carbon alides in a rectangular slot, being preseed directly on the 
commutator by a spring, or a toe operated by the spring ; in the next, a 
carbon is firmly secured to a hinged arm on which pressure is put by 
a spring while in the last the carbon is in the form of a triangular wedge, 
one side of whch is kept up to the commutator by the force resulting from 
a spring pressing on another side and the reaction of the brush-holder 

, against which rests a third side of the triangle. These different 
forms are represented in the sketches (Figs. 6, 7 and 8), and all give satis- 
factory results, but of the three the slider form ‘seems the most in favour. 


Fio, 6. 


Mr. Esson contrasts the position of the English dynamo 
maker with his Continental rival, in the matter of speed 
conditions : 

On the Continent they have gone in solid for low speeds, and there 
machines are invariably driven by vertical engines of the marine type or by 
horizontal engines, such as аге made by Weyher and Richemond or Sulzer. 
The difference in the speed of engines of similar size made by different 
makers is inconsiderable, while the difference in speed between the smallest 
central station engine and the largest is not great. A 500 н.р, engine, for 
instance, will run at 120 revs. per min., while a 3,000 н.р. engine will run 


„нини 


CF 
m. 
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Fic. 7. 


at 83 revolutions. In this country we have quite a different state 
of affairs, and while the high-speed engine is at present in general 
use, there are really all sorts running at all speeds. Опе never knows 
here what size of generator has to be supplied for a specified output, and 
to the multitude and variety of engines is to be attributed, in large 
measure, the little progress that has been made in the standardisation of 
large machines. Bo long as we had only one high-speed engine to fit we 
got on very well ; but now there are at least half a dozen, no two of which 


Fic. 8. 


correspond for power,in speed. Not only so, but we have two-crank and 
three-crank engines by the same makers, the latter, seeing that each indi- 
vidual line of parts is much lighter, running at considerably higher speed 
than the former for the same power. And, as if all this were not enough, we 
have Mr. Robinson making observations of periodic oscillation of flywheel 
systems, which cause his firm to demand that the armature body of the 
generator shall always form an inherent part of the engine flywheel, thus 
necessitating extra pattern making. On the Continent, so far as I can 
learn, the designer bas none of this worry to contend with. 


Owing to the general adoption of slow speeds, thefrequency of centinuous- 
current machines is on the Continent lower than with us. 

On the Continent the usual frequency for continuous-current generators 
is from 9 to 11, while with us it is fully 50 per cent. higher. In passing, 
it is worth while noting that in machines of similar power, provided the 
core induction is the same, the hysteresia loss is practically unaffected by 
frequency, and the percentage of power wasted in hysteresis is virtually 
settled by the induction in the iron. At first sight this appears somewhat 
strange, but it is capable of easy proof. After all, it is only reasonable to 
suppose that there їз some definite relation between the energy output of 
the machine with which the mass of iron is associated and the energy spent 
in the magnetic manipulation of the mass itself. 

Ме. Scott discusses the forms of poles, the armature hub 
and the armature core: — 

The point at what diameter to leave off using complete discs and to begin 
building up in segments is one upon which opinions are divided. The 
writer has known single discs to be used for armatures as large as 5ft. in 
diameter, and there is this to be said for such a practice, that the single 
discs are cheaper to assemble and secure, 


BERGMANN 


Fig. 9. 


Speaking generally, however, segments are preferable for armatures 
larger than, say, Sift. in diameter, as large discs of the slotted type are 
liable to cockle in annealing, and set the teeth askew. 

Mild sheet steel, such as is used for armature stampings, is often slightly 
thicker in the middle than at the edge. Taken singly, the difference is 
barely perceptible, but where many thousands of plates are pressed 
together to form a core, the inequality will show itself unless care is taken 
in punching the discs so that when threaded on the shaft the inequality of 
one plate balances that of the next. 


The same author deals with the question of the form of slot, 
mainly from the question of manufacture and good insulation. 
He shows several well-known forms and also a less known 
one (Fig. 9) used in the Bergman machines. The curvature, 
he points out, admits of the coils being placed in position more 
easily, whilst the air space along the centre of the tooth 
increases the reluctance of the cross magnetic circuit. 


Ето. 10.—Conductors bent at one end only to pass through Tunnels. 


With regard to the winding of armatures Mr. Soott says: 


It does not appear to have occurred to any one that it is quite unneces- 
sary to bend both ends of each conductor. Clearly it would be much 
cheaper and more satisfactory from an insulation point of view to bend the 
conductor at one end only as shown in Fig. 10. In this way it could be 
slippe dthrough the micanite tube from one end of the tunnel, and the 
present unsatisfactory wedged, piano wire bindings, &c., done away with 
altogether. Ав the micanite tube could fit tight in the slot no wedge 
would be required, and it will also be noticed that the micanite tube can 
in this case be carried right along to the end of the straight bar, only the 
bent portion being taped. The writer further suggests that one end of 
the conductors be held against centrifugal force by an end ring, and the 
other end by the upright of the commutator segment being bent over and 
riveted. 

Mr. Scott deals with several minor points of manufacture, 
such as field-winding insulation, drying armature, &0., and 
gives a number of tables of dimensions of typical machines 
by different makers. He deduces the following figures from the 
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Fic. 12. —Approximate Dimensions of a Flywheel Dynamo. 
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Fic. 13.—Approximate Proportions of a Bipolar Dynamo. 
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„constant in Steinmetz's formula (referred to above under 


alternators) :— 
Constant for 
output equation. 
For the largest flywheel generatora ................. ......... 0 

„ large multipolar dypamos...... .......................... 0:03 

„ medium size multipolar dynamos, say about 300kw. 0:025 

„ small multipolar дупашов ................................ 0:018 
To continue, for bipolar dynamos the value are :— 


For large bipolar dynamo» %ͤõß ꝗͥ 0:014 
„ medium size bipolar dynamos, say about 30kw. ...... 0'01 
„ small bipolar dynamoe ............... cemere 0:007 


He continues :— 


With regard to the detailed dimensions of the machines, the writer has 
found that these may be roughly taken as a percentage of the diameter as 
indicated in Figs. 11, 12 and 13, the results given in the figures being 
averaged from а number of examples. Although at first eight the method 
may seem crude, the writer has found a wonderful agreement of many 
varying designs. In tbe case of bipolar macbines th whole of the dimen- 
sions may be given as a percentage of the diameter of armature, but in the 
case of multipolar dynamos the pole dimension measured circumferentially 
is arrived at by multiplying the number of poles by four, and then allowing 
three of the parts for a pole and one part for the space between the pole 
tips (see Figs. 11 and 12). Calling the dimension measured across the face 
of the pole between the pole tips B, the dimension acrose the pole inside 
the magnet coil should be 0°75 B. Of course, these percentages are only 
intended to be approximate. Where the reeult is a decimal, then the 
nearest even figure should be taken. The final dimensions would, of course, 
be fixed after the electrical calculations have been checked over. 

Our abstract of Mr. Scott's Paper may conclude with the 
following extract :— 

Designers appear to be practically agreed that to get sparkless commuta- 
tion and a minimum zone of movement of the brushes there must bea 
certain relationship between the ampere-turns required for the air-gap at 
full load, and the cross ampere-turns of the armature. Some say that the 
best relationship is when the one divided by the other gives unity, or 
thereabouts. At the same time, many machines, especially those made in 
America for traction purposes, show figures which, according to this rule, 
would indicate a precarious design. Thus, if we take the four large dynamos 
which are given io Messrs. Parshall and Hobart’s book on electric generators 
we get the following figures :— 


— 


—ů —ͤ— ü — — 


Kilo watts „ 100 | rid Shon е 
e ß j : 
Volte men ³WAAAA 550/660 | 500/550 | 110/125 | 500/550 
Revolutions per minute...... Ma 75 | 155 100 520 
Number of ро]ев...................... 12 , 6 10 6 
Gap amcere-turnsat full load pr pole 6,000 | 4,800 | 4,900 | 4,150 
Cross or distorting ampere-turns | 
at full load per pole 9,500 7,900 7,200 6,580 
Gap ampere: turns resl 061 O08 ЖУ 
Cross amperc-turns | 
416 ' 134 | 500 150 


Current collected per pole............ | | 


It is obvious that if good commutation can be obtained with the 
contant 
Gap ampere-turns 
Cross ampere-turns 


much lower than unity, then such a machine will be a cheap one, because 
а large number of cross ampere-turns means that а larger output is 
obtained from a given carcase. 

The following points tend to this result : — 

(а) The use of carbon brushes. 

(^) The saturation of the pole-shoe, especially at the pole tips. 

(c) The saturation of the teeth of the armature core. 

(d) The use of high-resistance commutator lugs for the segments. 

(е) The fields being over-compounded. 


The writer coneiders the last а most important feature, because the 
increase of magnetisation occurring with increase of load comes into action 
just at the critical moment when it is required. In fact, it is just a ques- 
tion whether it would not be as well to compound ай dynamos, simply with 
this object in view. Ina central station for lighting it would mean a little 
ех!га cable and switch apparatus, but this would be much more than 
covered by tbe greater output obtainable from а given machine and the 
improved commutation under varying loads. The dynamos in a traction 
station are always compounded and run well in parallel without trouble, so 
the writer cannot see why dynamos for lighting should not be compounded 
also. Itisclear that as the motor load grows in any particular area the 
conditions which the dynamos have to meet approximate more and more 
to those of a traction generator. Of course, the fact that practically all 
lighting networks are three-wire, and that batteries are generally used, are 
points in favour of keeping to shunt machines. 


Rotherham Corporation Tramways.—The Board of Trade 
inspection of the first two sections of the Rotherham Cor- 
poration's electric tramway system took place last week, and 
the public opening will take place to-morrow, А few par- 
ticulars of these tramways were given in our issue for 
January 16, p. 501. 


THE CRYSTAL PALACE AUTOMOBILE 8HOW. 


This exhibition of motor cars, which was opened last Friday, 
was а decided improvement on that recently held at Earl's 
Court. The number of exhibits was considerably greater and 
the buildings were comfortably warmed, the result being that 
the large number of visitors had a pleasant and interesting 
time, which was far from the case at the latter show. Unfor- 
tunately, electric cars were again very much in the minority, 
but those that were there were by no means to be despised. 
Their appearance gave an excelleut idea of ease and luxury, 
and it was only necessary to make a short trial trip in order 
to confirm tbis impression. | 

The stand on which most electric cars were shown was that 
of the City and Suburban Electric Carriage Co., where no less 
than 12 vehicles of different types were to be seen. These 
included landaulets, victorias, a brougham, an omnibus and 
a combination petrol-electric vehicle. All were handsomely 
upholstered and fitted with the most modern improvements. 

The Electromobile Co. showed two landaulets, a victoria, a 
brougham and a chassis, all being of their 1908 type. The 
idea of the company is to build a chassis which shall be 
common to all types of car, and thus standardise, at all events, 
one feature of their work. An elevation of the frame shows it 
perfectly straight, and its plan is rectangular. The wheel 
base is 7ft., the track 4ft. bin. and the wheels are of the 
normal artillery pattern fitted with either pneumatic tyres 
810mm. by 90mm. to which non-slipping treads are fixed, or 
9in. solid tyres. The battery is underslung, so that it may 
be removed with a minimum of inconvenience, inspection is 
a matter of ease, and the fumes are allowed to escape without 
any damage to the car body. The chassis and battery weigh 
together 94 cwt. The latter consists of 42 Contal cells of 
а pasted type, and has а capacity of 185 ampere-hours, which 
is sufficient to propel the victoria a distance of about 50 miles. 
On a continuous load, the motor will exert 5 в.н.р., but this 
may be increased to 10 в.н.р. for brief periods. It is bipolar, 
series-wound, and runs at a normal speed of 1,500 revs. per 
min. Driving is accomplished through a double train of 
double helical gearing to the differential, and thence to the hubs 
of the rear wheels by live shafts which revolve in an external 
tubular axle. The controller gives five forward speeds ranging 
from 8 to 15 miles per hour, two electric brakes and one 
reverse speed. Besides the two electric brakes there is a 
powerful double-acting expansion brake fitted on the hubs of 
rear wheels. 

Messrs. Pritchetts and Gold exhibited a very interesting 
little car which they have specially designed and built for the 
use of those who have electrical installations in their country 
houses. The frame is constructed of solid-drawn steel tube, 
and the body is built to seat two persons. All bearings are 
ring lubricated, and the motor will run for long periods without 
attention. The battery consists of 40 cells, in ebonite boxes, 
and is divided into two portions, one being under the seat and 
the other under the bonnet in the front of the car. By means 
of the controller, four forward speeds and two backward can 
be obtained, and when the battery is fully charged a distance 
of about 40 miles may be covered on the level road. The 
external appearance of this car is exceedingly servicesble, and 
we should think it will prove useful for both town and 
country use. 

The London Electromobile Syndicate and the Baker Motor 
Vehicle Co. aleo showed electrical cars of various types, the 
latter firm having on exhibition their famous “ torpedo,” 
which came to grief in America when travelling at a very high 
rate of speed. [ts record is a quarter of а mile in 11 seconda. 

The United Motors Industries (Ltd.) had an interesting 
exhibit of motor accessories, including induction coils for 
ignition purposes manufactured by Messrs. Bassee and Michel, 
which are fitted with a trembler vibrating 2,800 times per 
minute and giving а continuous spark. In circuit with the 
coil was a Castle accumulator, which had plates of new 
design. The cross bars of this plate were alternately half-way 
through, the result being that the active material ran from 
the top to the bottom in an unbroken piece, and a large 
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amount was exposed to the action of the acid. Also, con- 
nected up to this was a Castle sparking plug, which caused 
the spark to occur always at the right time and the right 
place, in spite of its being immersed in grease. 

Taken as a whole, the show was well worth a visit by all 
interested in motoring. 

A cycle and motor exhibition was opened in Liverpool last 
Tuesday. 


ON ELECTRONS,* 


BY SIR OLIVER LODGE, F. R B8. 
(Continued. from page 426.) 
PART III. 


DETERMINATION OF SPEED AND ELECTROCHEMICAL EQUIVALENT OF 
CATHODE Rays. 


The curvature of path produced in cathode rays by a transverse 
magnetic field, or the amount of 55 by a longitudinal 
magnetic field, constitutes an evident mode of attacking the problem 
of estimating their velocity. If the velocity is constant and the 
magnetic field uniform, the curve into which the beam is bent will 
be a circle, and its course can be readily traced either directly, after 
Crookes’ manner, by letting it graze a phosphorescent substance, or 
indirectly by inference from the position of a linear target placed 
во as to catch the deflected rays. Consequently there will be no diffi- 
culty in determining the radius of curvature r; and the theory is 
the simplest possible, nothing more than stating that the magnetic 
force H, acting on the current element eu, is the necessary deflecting 
or centripetal force, mu?/r, required to overcome the mechanical 
inertia of the particles— i. s., mu?/r=peuH, whence (m/e) u Hr; or 
the ratio e/m is to the velocity of the particles as the curvature of their 
path is to the intensity of netic field which curves it. 

The two factors on the right of this equation are directly measure- 
able, (y being conventionally ignored as ueual, or, what is a better 
mode of expressing it, measuring H as induction-density instead of as 
intensity of field), but the two factors on the left are both unknown, 
hence neither can be determined by this means alone ; an assumption 
must be made about one or other of them, or else another independent 
kind of experiment must be made. Assume, as many experimenters 
did, that u is a velocity appropriato to atoms flying in a gas of ordinary 
temperature, then the value of e/m comes out not so very far dis- 
crepant from the usual ionic value measured in liquid electrolysis— 
viz., 10% C.G.S. Or, conversely, assume the usual ionic or electro- 
lytic value for this ratio, and the cathode ray velocity comes out 
роон quite d sid p to atoms of matter. This, however, is 
a trap. These accidental coincidences may retard qoo in а most 
serious manner, for they satisfy the mind and deter рове from 
investigation. It is almost impossible to be completely on guard 
against them, and they are usually accepted until a more thorough 

ualitative acquaintance with the subject leads to an instinctive 
eeling that something is wrong somewhere. So it was in this case ; 
the long free path and the penetrating power of the cathode rays 
kept insisting that the particles were not really atoms of ordinary 
matter, a truth which both Lenard and Crookes had instinctively 
grasped, in spite of much criticism and valid arguments the other 
way; во, in 1897, J. J. Thomson made a much more serious attack on 
the position. He arranged that the magnet should deflect the rays into 
= insulated E ARE. connected des a 5 and a 

nown capacity, so that the aggregate charge of the cathode ray par- 
ticles collected. in a given time could be measured by the 1 of 
potential observed. He also arranged that inside the hollow vessel 
they should fall upon a thermal junction of known heat capacity, 
connected by very thin wires to а galvanometer (acting, therefore, 
as а calorimeter), so as to measure their aggregate energy. Thus he 
could make the following simultaneous determinations : 


Ne; Хіти = W and uur. 
€ 


In these three equations there are four unknown quantities, but 
one pair can be treated as a ratio, and another, N, can be eliminated, 


and thus we get 
u=2W/QHr 


т|е= ay (Hr). 


When these brilliant measurements were actually made in the 
laboratory the atomic nature of cathode rays was, if not actually 
disproved, at all events rendered highly improbable ; for their р. 
was found to be of the order 10,000 1166 per second, or even as igh 
as one-tenth that of light in a favourable case, being always of the 
order 10? C.G.S., while the electrochemical equivalent was of the 
order 1077 C.G.S., or about one-thousandth that of hydrogen. 
Chenging the kind of residual gas in the tube, and changing the 


* Paper read before the Institution of Electrical Engineers Nov. 27, 1902. 


electrodes, made no difference to this last value. The cathode rays were 
evidently independent of the nature of the matter present: an exceedingly 
momentous fact. If they were matter at all, they appeared to 
matter of some fundamental kind independant of the distinctions 
of ordinary chemistry. Their velocity, however, depended on the 
P.D. between the electrodes, in a way that suggested that they were 
really projectiles urged by the potential gradient acting along a given 
length ot path. ey were propelled by the cathode through an 
aperture in the anode, and the measurement of their speed was made 
in the tube ш. cus the anode, where they are travelling by their own 
momentum. The distance apart of anode and cathode did not, and 
on the уо hypothesis ought not to, affect this speed ; for, 
though the potential gradient is steeper when anode and cathode are 
put close together, the 1 of path during which the particles are 
subject to it is diminished by a compensating amount, so that the 
velocity is theoretically independent of the distance between the 
electrodes, as long as the total difference of potential is maintained ; 
it is the absolute difference of potential that determines the speed ; but 
manifestly if the electrodes are too close together it may be difficult 
to secure а high difference of potential between anode and cathode, 
since they may spark into each other outside the tube ; and if there 
is much residual gas in the tube it will likewise be difficult to main- 
tain a high potential difference, because that residual gas, under the 
influence of the cathode rays, will conduct. VVV. the best 
speeds are obtained at high vacuum; and if the density of the residual 
gas inside the tube is constant, the speeds will be constant. The 
nature of the electrodes makes no difference, unless they give off gas 
or otherwise make it difficult to maintain the required potential 
difference. 

Although the speed of the particles in cathode rays was fhus found 
excessively great, their energy was only moderate, and their aggregate 
mass, therefore, excessively minute ; their aggregate electric charg 
however, was considerable. They were able to raise an electri 
capacity of 1:5 microfarads several volte, sometimes as much as 
20 volts, in the course of a second ; and in the same time they might 
be able to raise a calorimeter, whose heat capacity was about 4 milli- 
grammes of water, by 2°C. Nevertheless, their mass was во mall that 
16 would have taken one hundred years to collect a weighable amount, 
and then only about one-thirtieth part of a milligramme. They 
travelled with a velocity a hundred thousand times greater than the 
speed of rifle bullets, and represented the greatest velocity up to 
that time observed or even now known in matter, if matter they 
теге; and the electrochemical equivalent, instead of coming out 
in accordance with that observed in liquids, came out some thousand 
times smaller ; that is to say, the charge associated with each particle 
of the cathode rays seemed a thousand times greater in proportion to 
the maes than the charge associated with an electrolytic ion, even of 


hydrogen. 

If the flying particles were really atoms, there was no escape from 
the certainty that they were extraordinarily highly charged atoms ; 
but if, as seemed more likely to the instinct of most of those who 
worked at the subject, the charge on the flying particles was the same 
as the charge by an atom in electrolysis, then assuming 
that the experiments were correct and correctly interpreted, there 
would be no escape from the conclusion that the mass associated with 
the ionic charge in cathode rays must be a thousand times smaller 
than the mass of a hydrogen atom ; in which case the cathode pro- 
jectiles might conceivably be the detached and hitherto hypothetical 
individual electrons or atoms of electricity themselves. It would be 
extremely rash, however, to jump to such a far-reaching conclusion 
on such comparatively scant evidence. The evidence must be con- 
firmed by other departments of physics or by other determinations 
based on a different method ; | they must be further scrutinised 
in the light of the magnetised radiation phenomenon observed by 
Prof. Zeeman of Amsterdam. We will first describe a determination 
made by another method, and then some striking measurements 
app aed to phenomena which belong apparently to other departments 
of physics. 

FURTHER MEAUREMENTS OF CATHODE Ray VELOCITY AND m/e 
RATIO BY AID ОЕ ELECTROSTATIC DEFLECTION. 

Another and perhaps simpler method of determining the two 
quantities u and m/e was also employed by J. J. Thomson—viz., by 
deflecting the same rays both electrostatically and magnetically ; by 
introducing a pair of supplementary electrodes, one above and one 
below the course of the rays, inside the vacuum tube, and connecting 
them to the poles of a low potential battery, a few storage cells for 
instance, thus obtaining a vertical electrostatic field at right angles to 
the cathode rays. At the same time a magnetic field, produced by 
lateral magnet poles or by the lines of force due to an electric current 
in a circular ring, could be arranged at right angles to both the other 
directions, and thus the electrostatic deflection could be comp 
with or used to neutralise the magnetic deflection. 

Let the cathode rays be received upon a needle-point covered with 
phosphorescent material and movable up and down in a measur 
manner ; then the deflection of the rays can be observed by reading 
how much the needle has to be moved in order to catch a narrow 


! beam which hes travelled through a length / of either an elec- 
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tric field of strength E, or a magnetic field of strength Н. If v is 
the original velocity of the ray particles, travelling at right angles 
to both the deflecting fields, either of them will have a time и in 
which to act, and in that time an extra component w will be caused 
in the direction of the electric force, or perpendicular to the direction 
of the magnetic force, such that the rate of change of momentum of 


each particle will be Tu m Ee in the one case, and = „Неи in the 


ju 

other ; wherefore the deflection will be—0 = -= < . Е in the one 
case, and ES 85 
the two kinds of deflection be made equal, by adjusting the relative 

oportion of the two fields, we get simply и=Е'нН and m/e 
=ly*H*/6E. This method, when applicable, appears to give fairly 
accurate results, and the outcome of the measurementa is that when 
Н or CO, or air is in the tube u=2 or 3x 10? cm. per second, and 
mie from 1:1to15x10-7 C.G.S. unite. The chie difficulty about 
this mode of experimenting is caused by the fact that the ionisation 
of residual air in the tube causes it to become a temporary conductor, 
and so to screen the flying particles from moet of the electrical 
influence. "There is no guarantee that they feel the full effect of the 
electric field which is ostensiblyjbeing applied ; indeed, it is not easy 
to let them feel any of the effect. It used to be thought that they 
were not susceptible to electrostatic action at all, and this was often 
adduced as an obvious argument against their being electrically 
charged particles; but fortunately Thomson toon surmised the 
cause of this masking of the simple effect to be expected, and 
succeeded in showing that with high enough vacua ard other 
precautions the screening ionised atmosphere could be removed 
and the electrostatic deflection metrically observed. 


in Ње other. Hence, if in the actual experiments 


DETERMINATION OF ELECTROCHEMICAL EQUIVALENT IN THE CASE 
ОЕ ELECTRIC LEAKAGE IN Uttra-Vio.er LicBr. 


The same ratio of m : e, or a ratio of quite comparable magnitude, 
is obtained from phenomena which at first sight appear to be dis- 
tinct. One of these phenomena is the effect ot ultra-violet light in 
discharging negative electricity from а clean metal or other surface— 
а phenomenon the investigation of which was begun by Hertz, and 
continued especially by Righi and by Elster and Geitel (eee one of 
the appendices to “Signalling without Wires,” published by “The 
Electrician" Co.) 1f ultra-violet light, whether from a spark or 
from a flame, fall upon a negatively-electrified surface, then in general 
there will be a leak of electricity from that surface, which electricity 
сап be received by any body placed opposite the illuminated one, 
and can be used to charge an electrometer of known capacity, and so 
be measured. The writer has made very many experiments in this 
subject, which, however, have not yet been published. Now, 
Elster and Geitel made the notable Jücorery t the introduc- 
tion of a magnet affected the rate of leak, according to the 
direction of its lines of force. This phenomenon suggested a 
magnetic deflection of the lines of leak, which were shown by 
Righi to be singularly definite trajectories, and indicated that 
the leakage was due to the bodily propulsion of negatively-elec- 
trified particles analogous to the cathode rays. А vacuum is not 
necessary to observe the effect, but in a vacuum the effect is more 
prominent and more accurately measurable, The difference between 
this case and an ordinary vacuum tube case is that there is no great 
E.M.F. or gradient of potential applied, there is, accordingly, nothin 
of the nature of a оү discharge; and, in fact, there is no lea 
at all until by the stimulus of the presumably synchronous vibrations 
of ultra-violet light the molecules are thrown into а state of agita- 
tion, and tbe attachment of the negative charge, or of some 
negatively-charged corpuscles, thereby loosened. Two things are 
кА to get the particles away from the plate; they must be 
loosened by the impact of ultra-violet light—the direction of polari- 
sation of this light having a very decided influence—and the surface 
to which they cling must likewise be nega:ively charged, so as to 
repel them. Neither light alone nor electrification alone will 
produce the effect ; co-operation is necessary. 

J. J. Thomson devised а most ingenious method of carrying out 
this experiment in а metrical manner, and of deducing from it the 
electrochemical equivalent of the charged particles—that is to say, 
the amount of matter which each contained compared with the elec- 
tric charge which each carried. To this end he employed the usual 
arrangement of a small negatively charged zinc plate on which ultra- 
violet light from a distant arc lamp could shine, through quartz, and 
also through a parallel piece of wire gauze connected with an electro- 
meter. The distance between the zinc plate and the metallic gauze 
was variable, and the experiment, consisted in observing how much 
electricity reached the gauze from the negatively-charged plate, 
under the influence of light, first without and then with a 
field of measured strength applied crossways to the region between 
them. A little calculation of extreme beauty showed him that the 
paths of the flying particles under magnetic intluence would be 
cycloids, whose generating circles contained, the ratio m/e as well as 


etic 
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the ratio E/H?; that is to say, their trajectory, if it could be observed, 
would involve the electrochemical equivalent required and likewise 
the ratio of the electric to the magnetic field applied, as well as the 
absolute strength of the magnetic field. The calculation is so simple 
that it may be given here :—Let the figure show the zinc and the 
gauze facing each other, close together, with a gradient of potential 
(У - V!)/d — É between them, and let a magnetic field of induction 

ensity, Н, be рр normal to the paper. Then the motion of a 
charged particle detached and propelled from the origin into the 
region between the plates, provided that the plates are in vacuum 
80 that there is no resisting medium to interfere, will be 


mz Ee - Hey 
my = Hex 
the initial values of z, y, x and y being all zero. 
The solution of these equations, under these initial conditions, is 
z —a(l- cos bt) 
1 а — sin bt) 


where а = Ет/Н?е and b—H.e/m; and from these we tee that, 
whereas х is oscillatory in accordance with a versine, ranging from 
0 to 2a and back, y is both oscillatory and progressive, completing 
its period in а time 27/5, and increasing in every such period by the 
amount 2-«. In other words, the equations represent a cycloid 
traced by the rim of a circle of radius a rolling on the zinc plate. 
There is no known way of actually observing this quite invisible 
and purely theoretical trajectory ; but when it is perceived that in 
accordance with this theory all the particles moving between the 
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Fia. 1. Fic. 2.—4A В is the insulated zinc plate. C D is the 
gauze, E F is quartz ; the source of ultra violet 
light is at some distance below, aud the vessel 


can be filled with any gas and exhausted. 


lates will have similar paths, so far as they do not come near the 
8985 of either plate — in whist case they would not be propelled so . 
far—it becomes plain that there should be & critical distance within 
which the gauze would receive and intercept all the particles, and 
beyond which not a single one would be able to reach it. In the figure 
the gauze is depicted as set just beyond the critical distance, so that 
it would receive no electricity, even though the ultra-violet light 
were fullyshining; but so that if either its distance from the zinc were 
diminished, or the electric field strengthened, or the magnetic field 
weakened, the gauze would at once come within range and receive 
a plentiful supply of charge from the hypothetical cycloidally-flying 
particles. And the critical distance at which this would happen— 
а thing easily experimentally observed— would be independent of 
the brightness of the ultra-violet light, and would be merely the 
diameter of the generating circle ; in other words, the critical distance 
between the plates when effective transfer of charge occurred should be 
2a, or 2mE/eH? ; a quantity which could by this ingenious means 
be measured. Wherefore the ratio m/e for this case can be experi- 
mentally determined if E and H are both known. The apparatus 
employed is shown in Fig. 2. The sharpness of actual experimental 
observation of the critical distance was not found quite so great 
as this simple theory would indicate, because of distarbing causes, 
one of which was the presence of some residual air, interfering with 
the perfectly free path of the moving bodies; nevertheless, it was 
sharp enough for fair determination ; and the result was again, 
in this case also, that the ratio e/m came out 107 C.G.S., or, more 
exactly, 7 x 10%, corresponding closely with the values found by J. 
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: fi beequently both by Lenard and арр, | be 2753-6 x 1013 C.G.S. = 40, 000 tons to the squareinch. Of courte, 
380 á á SEM no dielectric would stand this pressure, but absolute vacuum 


Another phenomenon on which measurements were made was the 
discharge of electricity from an incandescent carbon filament in an 
atmosphere of hydrogen. This also is subject to disturbance by a 
magnetic field, as was shown by Elster and Geitel ; and a series of 
measuremente, on lines similar to the preceding, resulted in a value 
e/m=m8'7 x 106 C.G S., a value of the eame order of magnitude as 
before, one thousand times greater than the electrochemical or elec- 
trolytic value for hydrogen, and many thousand times greater than 
for other substances, but always constant and independent of the 
rature of the substance present. The only things which give the 
ordinary electrolytic value for this ratio are the positive carriers. 
These are not во easy to observe, but Wien* has examined these by 
detecting and measuring the slight magnetic deflection exhibited by 
certain rays behind the cathode in а vacuum tube, which Goldstein 
discovered and called Kanal-strahlen, and which Ewers proved were 
carriers of positive electricity. Wien has shown that they move 
slowly, and that in hydrogen their ratio e'm is of the order 10‘— 
that is to вау, the proper value for a hydrogen atom or ion; and 
with other substances the ratio has been found to vary with the 
substance, and old шенин Дын equal the electrolytic value for these 
positively-charged particles. J. J. Thomson has likewise made 
measurements on the positive carriers by means of the discharge 
from incandescent filaments and other positively charged hot bodies, 
and has confirmed Wien's results. Thus it is forcibly suggested 
that whereas the positive carriers of electricity are tons, consisting of 
a unit + charge associated with an atom, the negative carriers appear 
to be dissociated from the main bulk of the atom, as if they were 
only fractions or fragments or constituents or appendages of an 
atom, which, detached and flying loose, are able to attain to prodi- 

ious speed ; since any acceleration to which they are subjected is a 

ousand-fold greater than it is even for an atom of hydrogen, 

weighted down and burdened as that is with а mass of inert material 
and subject only to the very same propuleive force. 

Think of the mobility of а set of particles which experienced the 
usual gravitation intensity g and had only (gggth of the mass to 
carry. There is no. known way of thus intensitying gravity—there 
are plenty of ways of diluting it—e.g., Atwood's machine, an inclined 
plane, &c. But such a mobile particle as that we are now consider- 
ing would drop under the influence of gravity not 16ft. in the first 
second, as everything we know does near the surface of the earth, 
but 16,000ft., or about 3 miles; and would in one second acquire 
under gravity а velocity of 6 miles per second, enough almost to 
carry it out of the range of the earth’s attraction altogether, and 
more than enough to carry it round the world. "The acceleration to 
which such particles are subject in а vacuum tube is far greater even 


than this, because there the forces are so prodigious ; gravitation force . 


on ions is almoet infinitesimal compared with common electrical force 
on their charges. Suppose, for instance, that they are in a field such 
as easily occurs in а vacuum tube, of 3,000 volta per centimetre, one- 
tenth of what ordinary air will stand, or 10 electrostatic units. The 
force urging one of these carriers to move is then 10 х 10-19 — 10-? 
дупе ; the mass being moved, if it is a whole atom of hydrogen—-e g., 
it it were a positive carrier іп a hydrogen atmosphere—is only 10-?! 
gramme, and accordingly the acceleration it experiences is 10cm. 
per second per second, or a billion times g. hereas if it were 
a negative carrier, in any atmosphere, ite acceleration would be a 
thousand times greater still. The velocity acquired in passing over 
а distance of 5cm. under this force is obtained by finding the square 
root of 2fh—that is to say, it is 1605cm. per second for a positive 
carrier, and 3 x 10°cm. per second for a negative carrier, and these are 
approximately the orders of magnitude actually observed. Thus the 
hypothesis becomes тпоге and more justified that these units of elec- 
tric charge can parne exist ; perhaps carrying with them part of 
the atom, in which case they might be called corpuscles, having a 
material nucleus ; perhaps pure disembodied electricity, whatever 
that may be—an electrical charge detached from matter—in which 
case they would correspond with those hypothetical entities familiar 
in theoretical and mathematical treatment as “electrons.” 


APPENDIX TO PART III. 
APPENDIX E.—ELECTRIC SATURATION, &C. 


In my report on ** Electrolysis"" to the Britieh Association for 1885 
(see the Aberdeen volume, pp. 762, 763), I call attention to the 
possibility that an atomic theory of electricity would give rise to a 
maximum charge possible on a given area. The maximum surface 
density would be attained when every atom was polarised во that its 
atomic charge faced outwards ; and for a solid or liquid it would be 
very great. For the charge on each being 10-!" and the number of 
atoms per square centimetre being 10!5, it follows that the maximum 
surface density possible is « — 109 electrostatic units per square centi- 
metre. The corresponding gradient of potential would be 47 — 107, 
or 3,000 megavolts per centimetre, and the corresponding tension would 

* Wied, Ann., LXV., p. 440. 
р. 187. 
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See also Ewers in Wied, Ann., LXIX., 


ight. In practice, therefore, it follows that when a surface is charged 
че ly, only sn exceedingly small percentage of the molecules are 
polarised with their charges facing outwards. For instance, common 
air breakes down when the tension rises to a value 2760?— 4 gramme 
per square centimetre - 400 C.G.S.; wherefore the maximum c in 
ordinary air is 8 electrostatic units per square centimetre ; and this 
quantity would be afforded by the facing out wards of 10!! molecules 
or one in every hundred thousand of a solid surface, or about a tenth 
per cent. of those in air. It is shown on p. 760 of my 1885 B. A. 
report on Electrolysis,” that a potential gradient of the order 
1 volt over molecular distance is sufficient to overcome atomic 
attraction and effect decomposition in liquids. Any liquid which 
is а conductor throws the whole applied stress on to а molecular laver 
contiguous to an electrode, and accordingly something of the order 
of a volt or two difference of potential between electrodes in such 
а liquid is required, and is sufficient for decomposition, 


(To be continued.) 


ELECTRICITY IN MINING. 


As announced in our issue of October 31st last, a Committee 
has been appointed by the Home Secretary to enquire into 
the use of electricity in mines and the dangers attending it, 
and to report what measures should be adopted in the 
interests of safety, by the establishment of special rules or 
otherwise. The committee is composed of the following 
members:—H. S. Cunynghame, C.B., Legal Assistant 
Under-Secretary of State for the Home Department (Chair- 
man), Mr. W. W. Hood (representing the Mining Association 
of Great Britain), Messrs. W. N. Atkinson and A. H. Stokes 
(His Majesty’s Inspectors of Mines), Mr. James Swinburne 
(President of the Institution of Electrical Engineers) and Mr. 
С. Fenwick, M.P., with Capt. A. Н. Desborough, one of His 
Majesty's Inspectors of Explosives, as Secretary. The first 
sitting of the Committee took place on November 26, 1902, 
and we are enabled to give the following brief report of the 
gist of the remarks of the various witnesses from that date 
down to the meeting on January 28th. 


November 26th. 

Mr. ERNEST MOUNTAIN, of Messrs. Ernest Scott and Mountain, 
suggested that all underground motors should be enclosed in motor rooms, 
and that motor-room switchboards for motors of 5 H.r. and upwards 
should be fitted with an ammeter, a voltmeter, an automatic overload 
and no voltage circuit-breaker, and one double-pole quick-break switch, во 
that the shunt of the motor could be protected through a resistance in 
order to prevent it being punctured by an inductive discharge from the 
magnets. Care should be taken to select the most suitable class of cable, 
aud he gave numerous reasons for this. After dealing with the fastening of 
junction boxes at the bottom of shafts, he suggested that the best system 
of enclosing the cables was to have two half-tubes of steel bolted togetber. 
500 or 600 volts was the most suitable pressure, and motors for coal - eu ters 
should be totally enclosed. 

Mr. BEITH agreed with all the suggestions of the previous witnees. 

Mr. G. B. WALKER gave particulars of the collieries with which he was 
connected. In the Wharncliffe Silketone Colliery there was 800 н.р. of 
compressed air, which had cost £3,200 to instal. But the efficiency was 
very low—only about 30 per cent. There was a great waste of air, and 
electricity was gradually being substituted. At the Lidgate Colliery a 
continuous-current system at a pressure of 500 volts was in existence, the 
cables being carried in grooves cut in the side of the coal, and the under- 
ground switches contained in air-tight cases. 


December 3rd. 


Мг. LI. B. ATKINSON spoke of the possibilities of tne danger from 
explosions of gas through electricity, and the methods of obviating such 
‘accidents. He also went into the question of the dangers likely to arise 
from switches and cables, and the special dangers due to electrical coal- 
cutting machines. Finally, he dealt with the relative advantages of fixed 
rules or elastic powers. 

Мг. Н. W. RAVENSHAW eaid that in his experience he generally had 
dealt with pressures of from 100 to 800 volte. "The principal danger in 
the use of electricity in mining work arose from the defective design of the 
switch gear, frcm cable work badly put up, and from the damage to cables 
from the falls of roofs. All parte of the switch gear should be enclosed or 
protected. Bitumen cables in all work with which he had been connected 
had proved very satisfactory. Neither had һе encountered any serious 
trouble with the motors, but this might be accounted for by his practice 
of employing slow-speed motors wherever possible. As to the enclosing 
of motors, he did not think it was possible to enclose these in an entirely 
gas-tight case. There could be no doubt that regulations were urgently 
needed. 

Mr. LLOYD WILSON, of Flimby and Broughton Collieries, said that 
in both these mines he considered the use of flexible cable as conmections 
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to the machines much safer than two small cables Sparking was 
minimised by having brass apparatus in the switch boxes. There should 
be а good margin in the windings of the motors and а good pressure 
in the brushes to keep them firm sgainst the commutator, especially 
when doing rough work. To restrict the use of electricity in coel 
mines would be a great hindrance to the industry. Very often 
defects were caused by the stretchiog of the cables at the bends and 
by damp, and the damage by bending was particularly noticeable with 
armoured cables. He did not think that shaft cables should be covered in 
altogether, but they should be strongly armoured and put behind brand- 
reths. He also insisted that no connections should be exposed, and that 
distribution boxes should be of cast iron. Another important factor was 
to allow as much space as possible round all motors. 

Mr. R. S. WILLIAMSON, general manager of the Cannock-Rugeley 
Colliery, Staffs., said he employed a two-wire system. They first used 
electric light in 1887, and four installationa were vow being run, varying 
from 100 16 c.p. lamps up to 400 16 c.p. lamps at a voltage of 105 volts. 
He did not advocate the use of twin cable, as it was more liable to short- 
circuiting. Не recommended a pressure of from 500 to 600 volte. Special 
rules should be framed to control the use of electricity in miniog work. 


December. 10th. 

Мг. Н. DAVIS advocated continuous current at 550 volts. Switch- 
boards should be made of non-combustible material, and where possible in 
the pite the cables should be buried under the floor. The brushes of the 
motors should not carry more than 500 amperes per square inch. ` Daily 
testa should be made of all electrical equipments in mines, and the coal 
cutters should be examined every half hour or more if neceesary. Switches, 
junction boxes, &c., should be made flame-tight. Cables should be earthed 
at junction boxes, whilst the generators and motors should be well earthed 
and the insulation well maintained. Any regulations that might be framed, 
however, should provide that in all new installations по earthing of any 
part of tbe eystem should be allowed. 

Mr. Н. HABERSHON, mining engineer to Messrs. Newton, Chambera & 
Co., considered that any kind of coal-cutting machines should be properly 
enclosed and the connections properly insulated. No cables should be 
fixed in return airways. Main switches should be placed at the pit bottoms 
for use only ip case of necessity. Не did not apprehend any danger from 
sparking at the motors if the motors and tbe switches were properly 
enclosed. He was in favour of having the cables loosely attached to 
supports in the main roads, and automatic cutouts in connection with 
the hauling aud pumping geer. 

Mr. N. R. GRIFFITHS, director of the Broughton and Plas Power 
Coal Co., said that at the Plas Power Compavy’s colliery there were three 
engines, three 20kw. dynamos, and six underground motors doing 
haulage and pumping work. He saw no reason why the recommendations 
of the Committee of the Home Office in 1897 on “ Electricity in Factories" 
should not be enforced for collieries. At bis colliery a pressure of 120 volts 
was used for lighting purposes. For blasting operations during the past 
14 or 15 years, the shots had been entirely fired electrically, the pressure 
for this being from 200 to 500 volts. A system of electric signalling had 
also been employed for some 30 years without mishap. 


December 17th. 


Mr. C. S. CORLETT, consulting mining engineer, said that all fusee, 
switches, &c., should be fixed in main intakes and return airways. Lamps 
should be fitted with a strong fitting to protect them, and for the general 
system of wiring he bad found insulated cables carried on porcelain insu- 
lators to be quite satisfactory. The standard practice for mining power 
plants was a generating pressure of 500 to 550 volts, and 500 volts at the 
motor terminals. In his three-phase systems he had mounted all live parts 
behind the switchboard, which itself was fixed about Jft. away from the wall. 
Personally, he had never come across an instance of gas in а mine being 
fired electrically by accident, but he did not say it was impossible, With 
reference to the use of totally enclosed motors for the coal-cutters, he had 
his doubts about recommending the:e, because with anything absolutely 
enclosed there was always а tendency to neglect it. All motors should be 
immediately stopped as soon as gas was discovered to be in tbe vicinity. 
He greatly recommended polyphase machinery for mining work. He agreed 
that 500 volts was a suitable pressure, but personally he had found great 
difficulty in drafting a set. of regulations for mining work. He emphasised 
the great difficulty experienced by colliery managers iu the use of a new 
thing such as electricity. 

Mr. HUGH BRAMWELL, agent for the Great Western Colliery Co., 
said he always carried the cables along the intake airways. Не did not 
think there was any danger to be feared from sparking from the lighting 
circuits, and, as a matter of fact, bad never heard of any accidents, such 
as fire, or anything else from this cause. He gave some instances, however, 
of accidents from the power installations in fiery mines with naked lights, 
and with unenclosed motors. He was of the opinion, however, that in the 
great majority of mines, if reasonable precautions were taken, there were 
no greater risks incurred with the use of electricity tban with anything 
eise. The success attending the introduction of electricity into mines 
depended upon the general knowledge and experience of the respective 
managers. After detailing those portions of the mines which he considered 
sbould be electrically equipped and the precautions to be taken, he 
approved of the general establishment of rules for the use of electricity in 
collieries. Well insulated unarmoured cables carried along the underground 
roads were preferable, as he believed armouring was unnecessary. He did 
not approve of burying the cables under the floor. 

Mr. ALFRED TALLIS, general manager of the Tredegar Iron and Coal 
Co.'s Collieries, said that his firm had threc electrical installations for five 
collieries. All shaft and underground cables were heavily armoured, the 
shaft cables being carried in pitch-pine casing. Those leading from the 
distributing beards were laid in steel semi-tubes carried under the floor 


and covered over with rubbish. All starting switches and cutout fuses 
were enclosed in gas-tight iron cylinders filled with oil. With such pre- 
cautions as these he considered that electricity could be perfectly safely 
used in mines, In the collieries which he managed he had laid down a 
certain set of rules, such as that no one was allowed to handle the machinery 
unless properly instructed, and that no engine man or attendant was to do 
any repairs to switchboard, live circuits, £c. He favoured concentric cables 
for three-phase power installations, and for continuous-current work two 
separate cables. 
January 21st. 

There were only two witnesses on this day—viz., Mr. A. T. Snell and 
Mr. Sam Mavor. . 

Mr. ALBION T. SNELL submitted some suggestions with regard to 
possible danger to life and risk of fire from the use of electricity in mines. 
Although personally, in the work which he designed, he used from 100 
to 700 volts pressure, he considered the limiting safe pressure was from 
500 to 600 volts. He usually subdivided the main conductors into sections, 
the maximum current in any feeder not exceeding 100 amperes, which 
at 600 volts equalled 60kw. Не preferred also to connect the surface 
cables to the shaft cables through a disconnecting box, and also to connect 
the shaft cables at the pit bottom to the underground conductors through 
& suitable distribution board, as this facilitated the localisation of faults. 
He further advocated that fuses should not be used below ground, and that 
vulcanised bitumen cables should be employed. With regard to explosions 
due to gas coming into contact with broken cables or heated machinery, he 
had made experiments which proved this to bea fact. The mere heating 
of the commutators of a machine was sufficient to cause such an explosion. 
He recommended screwed iron barrel for carrying the lighting wiree. Wood 
casing should certainly not be used in damp places, nor, for the matter 
of that, in dry places. In most cases an earth return was not desirable 
and only permissible when a concentric system was used throughout. 

Mr. SAM MAVOR said that most of the dangers arising from the use 
of electricity in mines were usually associated with the cables, but these 
could be reduced to a minimum if armoured concentric cables were employed 
with an uuinsulated outer conductor. The complete enclosure of all motors 
in iron cases was essential, and in this respect bar coal-cutting machines 
were extremely desirable, as the cables connecting to them were in some 
respects isolated, inasmuch as an exceedingly sensitive fuse was employed. 
The advantage of such machines was further emphasised by the fact that 
they were wholly enclosed in a cast steel shell, including the switch and 
resistance, which rendered them absolutely free from danger. He had 
worked such a machine when gas was known to be present. 


January 28th. 


Mr. T. Y. GREENER, after enumerating the various applications of 
electricity to mining work, said he was convinced that no danger need be 
apprehended from sparking at motors and electrically-driven coal-cutters 
if proper precautions were taken, and an exaggerated importance was 
usually pe to this. As to the suitability of electricity for any particular 
mines, the responsibility for determining this rested with the owners. He 
distinctly preferred electrically-driven coal-cutters to compressed air ones, 
and during 12 years’ experience he had only known of one accident occur- 
ring through their use. In this case а pony accidentally caught the cable 
with its back band, which stripped off the insulation, and before the driver 
could extricate the animal it had been killed. If the electrical plant was 
properly constructed and supervised, and regularly inspected, the dangers 
attending the use of electricity were not greater than those possible with 
other motive powers. There could not be the slightest objection to the 
formulation of wiring rules and regulations by the Commi-sion, which 
could prescribe the fittings to be attached to motors and switchboards, but 
it would be a retrograde step to go further, and, say, impose restrictions 
upon the use of electricity. Any such restrictions applied to collieries 
working seams 18in. to 24in. in thickness would, in all probability, have 
the effect of closing them altogether. Personally, he did not advocate a 
higher pressure than 500 volts, but he saw no objection to much higher 
pressures being used along the main roads to a transforming station. 

Sir GEORGE SMITH, of Меввгг. Bickford, Smith & Co., fuse makers, 
of Cornwall, described his system of firing explosives by means of a patent 
igniter and fuse, and compared it with other methods as likely to prevent 
accidents from this cause. | 

Messrs. Nobels sent a represen'ative who des:ribed the various types 
of exploder used oy that firin. 


na —ͤ..ñ;ꝛmꝛ——— 


A NEW HOUSE TELEPHONE. 


The National Telephone Co. is putting on the market a new and 
remarkably cheap telephone set intended for application to existing 
bell circuits, The instrument (Fig. 1) is what is known as a micro- 
telephone or hand set of exceedingly simple construction and light 
weight, and, presumably to arrive at the extremely cheap price at 
which it is sold—viz , 7s. 6d., external finish has been subordinated 
to a certain extent. In addition to the transmitter and receiver, the 
set includes in its extremely small compass the equivalent of a switch 
hook terminating in an oval ring. "The flexible cord attached to the 
telephone is connected to the two contacts of the ordinary bell push, 
and when hung upon the hook it is not in circuit. As soon as it is 
removed from the hook, however, the instrument is bridged across 
the push terminals, and, therefore, is in circuit with the bell and 
battery and the telephone at the other end. The hook for hanging 
up the instrument is of the shape shown in Fig. 2, and is gtipped 
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under the cover of the bell push. Їп an alternative form, for use 
with hanging pushes, a pear push is provided with a double plug 
contact for the telephone, as shown in Fig. 3, the instrument being 
then hung upon an independent hook. Fig. 4 is the general scheme 


Fic, 1. Fic. 3, 


of connections, "There being no push at the kitchen end of the 
circuit, the telephone set is connected as shown in the diagram. For 
this instrument, and instead of there being a switch hook contact in 
the instrument itself, a simple spring is provided on a separate hook 
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mounted on a wooden block, which serves the same purpose. The 
“ metaphone," as the company has called the instrument, provides 
probably the simplest and cheapest, method of applying the telephone 
to an existing electric bell installation. 


55 — ...... 


Chinese Telegraphs.— Reuter announces thatthe Imperial Chinese 
Government have again decided to assume control of Chinese tele- 
graphs. The Taotai has requested the foreign consuls to notify their 
countrymen that they will no longer be allowed to purchase shares 
in Chinese telegraph undertakings which hitherto have been owned 
by commercial companies. | 


+ 


THE MERSEY RAILWAY СО. 


An interesting article on the electrical equipment of the Merse 
Railway Co. appeared in the Liverpool Post for January 27th. We 
hope to be able to publish a full description of this line when it is 
opened, but in the meantime our readers may be interested in the 
following particulars published in our contemporary. It was hoped 
that the new 9 would have been in operation by January let, 
but owing to the fact that Ше lines are clear for little more than 
four hours per day, this time has been slightly exceeded. 

The cars are 60ft. in length, finished outside with dark red, and 
comfortably upholstered inside. The electrical equipment by the 
British Westinghouse Company consists of four motors of 100 H. p. 
each, one driving each axle. The only levers the motorman is called 
upon to use for normal operation are those of the Westinghouse 
quick-acting brake and of a switch which controls the whole of the 
motors of the train simultaneously. The method of control adopted 
is the Westinghouse electro-pneumatic system. The carriages are 
coupled automatically, the couplings being controlled by a lever in 
the cab by means of which it is possible to make or split kis train 
to the desired length with the greatest possible speed. e cars 

which are similar to those used on the Brooklyn Electric Elevated 

ilway, New York) were built by Messra. George F. Milnes & Co. 
АП the cars are now ready for service, and а number of them are at 
various depóts on the line. The motor cars are twice the size of the 
carriages at present in use, arranged on the corridor principle and 
divided into five compartments, In front is the driver's compart- 
ment, next comes a small luggage compartment, after which the 
whole space is given up for the seating of passengers, divided into 
three compartments, two to hold 12 each and one to hold 22 in the 
case of first-class cars. In third-class cars rather more seating accom- 
modation is arranged for, Trains will be made up of two or three 
motor cars, with possibly a couple of trailers, or more if the occasion 
should so require. The motor carriages weigh about 30 tons and the 
trailers 18 tons. The arrangement for entering and leaving the cars 
at the rear only may, says our contemporary, cause a little trouble at 
first, as the time stoppage at each station is no more than 20 seconda 

The generating station is divided into two main buildings, boiler 
house and engine room, the former being occupied by nine Stirling 
boilers, working at 170lb. pressure. ese supply steam to five 
compound engines, three of which are directly connected to three 
1,200kw. generators and the others to two 200kw. machines, This 
plant is particularly interesting owing to the fact that double-current 
generators are employed. There are subsidiary switchboards at all 
s si gr yan with full facilities for immediate cut-off in van 
of n ‘he present signalling arrangements, constituting a регіес 
block system, ca ту ВЕЛ but electricity has been introduced for 
automatic locking, and во forth. 

A good deal of work yet remains to be done, but it seems probable 
that the line will be ready for electric traction by March 1st. 

A three-minute service will be given on the main portion of the 
line during the greater part of the day, and a six-minute service on 
the two branches. The new fares will be roughly the sume as at 
present for first class, but the third-class season tickets will be 
slightly less than the existing second-class. There are to be only 
two classes—first and third. 


THE MARYLEBONE ARBITRATION. 


AWARD. 


The award of the arbitrator appointed to decide the amount to 
be paid to the Metropolitan Electric Supply Co. (Ltd.) by the Metro- 
politan Borough Council of Marylebone, in the event of that portion 
of the undertaking of the company within the Marylebone area 
being taken over by the Council, has been issued, and is in the terms 
following :— 

Whereas by the Metropolitan Electric Supply Co. (West London) 
Lighting Order 1889 confirmed by the Electric Lighting Orders Confir- 
mation (No. 5) Act 1869 the Metropolitan Electric Supply Co. (Ltd.) 
(hereinafter referred to as “the company”) were empowered to supply 
electricity ia the parish of St. Marylebone And whereas the Vestry of the 
parish of 5t. Marylebone consenting to the granting and confirming of the 
said Order upon certain terms which were afterwards embodied in in 
agreement made the 1st October 1889 between the company of the one 
part and the Vestry of the other part And whereas by virtue of the 
London Government Act 1899 the Mayor Aldermen and Council of the 
Metropolitan Borough of St Marylebone (hereinafter referred to as “the 
Borough Council") are the successors of the said Vestry Aud whereas 
by the Metropolitan Electric Lighting Act 1889 the Metrorolitan Electric 
Supply Co. (Mid London) Lighting Order 1889 confirmed by the 
Electric Lighting Order Confirmation (No. 5) Act 1889 and by the Metro- 
politan Electric Supply Co. (Paddington) Lighting Order 1890 confirmed 
by the Electric Lighting Orders Confirmation (No. 12) Act 1890 the com- 
pany was empowered to supply electricity within certain other areas defined 
by thesaid acts and orders And whereas by the Metropolitan Elec tric Supply 
Co Act 1898 the company were authorised to erect and ute a station for gene; 
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rating electric energy on a site partly in the parish of Willesden and partly 
in the parish of Acton And whereas on the 12th March 1901 au action in 
the Chancery Division of the High Court of Justice (1901 S. No. 984) was 
commenced by the Borough Council against the company And whereas ata 
meeting held at the offices of the company on the 4th May 1901 bet ween 
representatives of the company and the Borough Council certain heads of 
agreement were entered into with relation to a proposed purchase by the 
Borough Council of the portion in Marylebone of the company’s under- 
taking and to the said action And whereas by the Electric Lighting 
Order Confirmation (No. 1) Act 1901 (hereinafter called “the Special 
Act") it was enacted that the company should sell and the Borough 
Council should purchase the St. Marylebone undertaking and business of 
the company as thereinafter defined (except the offices of the compauy at 
No. 16 Stratford-place and the extra high-pressure trunk mains of the 
company) for such purchase money and compensation being а sum in gross 
and on such terms and conditions as might be agreed upon between the 
company and the Borough Council or failing such agreement as should be 
determined by arbitration in manner provided by the Lands Clauses Acts with 
reference to the purchase and taking of lands otherwise than by agreement 
and that the notice to treat should be given by the Borough Council to the 
company within six months after the passing of the said act unless the eaid 
period should be extended with the consent of the company under their seal 
And whereas within six months of the passing of the Special Act namely on 
lat November 1901 Notice to treat was given by the Borough Council to the 
company in accordance with the said act And whereas the company and the 
Borough Council [did not agree as to the amount of purchase money and 
compensation to be paid as aforesaid And whereas the company by a notice in 
writing under their common seal dated the 17th December 1901 signified 
their desire to the Borough Council that the same should be settled by 
arbitration pursuant to the provisions of the Special Act And whereas 
by a writing under their common seal of even date the company 
appointed Robert Vigers of 4 Fredericks-place Old Jewry in the City 
of London land agent and surveyor to be the arbitrator on their part 
in the matters referred to arbitration as aforesaid by the Special Act And 
whereas the company consented that the time for the appointment of an 
arbitrator on behalf of the Borough Council should be extended until the 
15th January 1902 And whereas by a writiog under their common seal 
dated the 14th January 1902 the Borough Council appointed Walter 
Cranley Ryde of 1 Brick-court Temple in the County of London barrister- 
at-law to be the arbitrator on their behalf in the matters referred to arbi- 
tration as aforesaid under the Special Act And whereas the said arbitrators 
before they entered upon the matters referred to them as aforesaid respec- 
tively duly made and subscribed in the presence of a justice duly authorised 
in that behalf the declaration required by the Lands Clauses Acts And 
whereas the said arbitrators before they entered upon the matters 1e'erred 
tothem as aforesaid by writing under their hands dated the 4th March 
1902 appointed me to be umpire to decide on any of the eaid matters on 
which they might differ or which should be referred to me under the 
provisions of the Special Act or the Lands Clauses Acts ог any of them 
And whereas the eaid arbitrators took upon themselves the burden of 
the said reference and duly heard and considered the evidence and 
allegations of the company and of the Borough Council respectively 
concerning the amount of the said compensation And whereas at 
the request and with the consent of the company and the Borough 
Council I sat with the said arbitratora and heard the evidence and 
allegations of the company and the Borough Council respectively concerning 
the amount of the said compensation And whereas it wa: agreed by and 
between the company and the Borough Council that for the purpose of 
assessing the amount of the said compensation the notice to treat should be 
deemed to have been given on the 3lat December 1902 And whereas in the 
course of the hearing certain printed tables marke I Metropolitan Electric 
Supply Co. (Ltd.)" and numbered рк 1, 2, 5, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 14, 144, 15, 154. 155, 16, 17, 18, 19, 194, 198, 20, 21, 22, 224, 
23 and 24° were put in by John Conacher a wit ness on behalf of the com- 
pany and the said tables contained the particulars of the company's claim 
And whereas it was agreed by and between the company and the Borough 
Council that so much of tbe company's claim as was represented by 
the items in table 20 numbered 2, 5 and 4 and by the items in table 21 
numbered 14, 5 and 4 should not be dealt with inthe award to be made by 
the said arbitrators or by me And wheieas the eaid arbitrators from time to 
time duly extended the time for the making of their award. And whereas 
the said arbitrators disagreed and differed respecting the matters referred 
to them and by reason of such difference failed to make an award and on 
or about the 26th January 1905 gave me notice of such their disagreement 
and difference and inability to make an award whereby the matters 
referred to the said arbitratora as aforesaid came before me as umpire for 
determination And whereas from the lst December 1901 hitherto the 
company have been and still are in possession of and carrying on the said 
St. Marylebone undertaking and business and allege that since the 5186 
December 1901 they have made and incurred large capital expenditure 
for the purpose of the said undertaking and business hut I was 
of opinion that the matters referred to me did not include the 
adjustment of the rights of the company aud the Borough Council in 
respect of such capital expenditure and accordingly in a wessing the pur- 
chase money and compensation to be paid by the Borough Council t» the 
company for the sa:d St. Marylebone undertaking and business of the 
company have not allowed anything to the company in respect of such ss pital 
expenditure. Now know ye that I the said Charles Alfred Russell having 
taken upon myself tbe burden of the reference and having before entering 
upon the matters referred to me duly made and subscribed in the presence 
of a justice duly authorised in that behalf the declaration required by the 
said acts which declaration is hereunto annexed and having heard and 


* The titles of these tibles were duly set out in The Electrician for 
October 31, 1902, p. 71. 
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considered the evidence and allegations of the company and the Borough 
Council respectively concerning the matters referred to me do make this 
my Award in writing of and concerning the said matters in manner 
following that is to say :— | 

I do award and determine that there is due from the Borough Council 
to the company the sum of One million two hundred and twelve thousand 
pounds for the purchase money and compensation for the interest of the 
company in the said St. Marylebone undertaking and business and for 
all damages to be sustained by the company by reason of the 
severing of the said St. Marylebone undertaking and business from the 
rest of the undertaking and business of the Company aud by the other- 
wise injuriously affecting such rest of the undertaking and business of the 
compauy by reason of the exercise by the Borough Council of the powera 
contained in the Special Act and the Order set out in the schedule thereto. 

As witness my hand this 4th day of February, 1903. | 

Signed and published on the day and year last above mentioned. 

Signed CHARLES A. RUSSELL. 


CORRESPONDENCE. 


— — | 
PHOTOMETRY AT THE NATIONAL PHYSICAL 
LABORATORY. 


TO THE EDITORS OF THE ELECTRICIAN, 


Sirs: May I, in reply to some friendly remarks in your 
editorial in this week's issue, express my regret that I failed 
apparently to make my meaning clear during the discussion 
on Dr. Fleming's Paper. I then stated as follows, quoting 
from p. 600 of the same issue :— 

However, with regard to photometry, the National Physical Laboratory 
is in a better position than it is with regard to some of the other questions, 
because, although nothing had been done there yet, by the generoeity ot 
Sir Wm. Preece and some others а very complete equipment of photometric 
instruments and appliances is to be installed, and I hope to go into the 
question thoroughly and completely. 

The photometric room itself is now practically ready; much 
of the apparatus required is on the spot, the rest is on order 
and will, I hope, be delivered shortly. Messrs. Cromptons have 
with great generosity given a potentiometer outfit, while the 
Electrical Power Storage Co, are presenting a battery of 150 
cells. We are to receive from Mr. Trotter one of his photo- 
meters. The rest of the apparatus, including a photometer 
with a Lummer.Brodhun headpiece, which is now being stan- 
dardised at the Reichsanstalt, is the gift of Sir Wm. Preece. 
Mr. Vernon Harcourt is having a 10 c.p. pentane standard 
compared with that of the gas referees, aud I am in corre- 
spondence as to obtaining standard lamps from the Reich- 
sanstalt. 

When this apparatus is in working order we shall be in a 
position to carry out much of the work suggested in your 
leader. A new central laboratory will, I hope, be quite unne- 
cessary. We shall be quite willing to assume the position and 
responsibility of a standard photometric authority, so far as 
this can be done without legislation ; if the authorities wish 
to invest us with special powers we should, I trust, be willing 
to accept these. 

May I also refer to another sentence in your leader with a 
view also of clearing up misapprehension. The National 
Physical Laboratory does not, as you seem to imply, need 
any extension to enable it to undertake “ technical" work. 
It was established as a public institution for standardising 
and verifying instruments, for testing materials and for the 
determination of physical constants. Our test pamphlets, 
which have already been favourably noticed in your columns, 
and which can be had on application, show that we are now 
prepared to examine and test, among other things, direct cur- 
rent electrical measuring instruments of all kinds, up to the 
limits of our battery and engine power. Messrs. Siemens 
Bros. & Co. have presented us with a very complete alternate, 
two-phase and three-phase current outfit. When this is 
installed we can extend our work considerably. The main 
object of the laboratory is to foster the technical applications 
of science, and I trust that no one will be deterred from 
applying to us on the grounds that we are not technical.— 
Yours, &c., R. T. GLAZEBROOK, 

Direetor of the National Physical Laboratory. 


The National Physical Laboratory, 
Bushey House, Teddington, Middlesex, Jan. 30. 
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THE MERCURY VAPOUR LAMP. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: As the above type of lamp, introduced by an American 
firm, has created some amount of interest, perhaps it would 
also be interesting to your readers to know that mercury 
vapour lamps have been made in this country, as you will 
see from my patent No. 4,261 of 1896. The firms engaged in 
the lamp industry at that date seemed to be very busy, and 
quite satisfied with carbon. Now, however, that the mercury 
lamp has been shown to be practicable by the Americans, it 
might be possible to get such а patent taken up even by an 
English firm. I have learned, like many others, that the 
most likely source from which assistance could be obtained, or 
ап invention even inquired into, is an American one. 

I may mention that after spending а considerable amount 
of time and money in making this mercury lamp, and not 
succeeding in getting it taken up, I became somewhat tired of 
paying the annual patent fees, and, having stopped same, the 
patent has now lapsed. Mercury lamps, therefore, can be 
made free of royalty by British firms, who will probably 
think they have gained something by mot being too rash in 
taking up a new invention. 

Previous to my experiments whioh led to the making of 
this lamp, I had not heard or read of a mercury vapour 
lamp having been made. I was led to take up the matter by 
noticing the particularly brilliant spark obtained from the 
vapour of mercury when using а mercury brake. I usually 
employed a small transformer to take the current from the 
City circuit at 109 volts, increasing the pressure to about 
2,000. Of course, the lamp only wanted starting, after which 
the pressure might be considerably reduced.—Yours, &c., 

London, E.C., Feb. 4. H. J. Dowsrna. 


[Mr. Dowsing has sent us a copy of the specification in 
question. The claim is as follows :—‘“ An electric lamp con- 
sisting of a glass tube of very small bore connecting two bulbs 
containing mercury which are connected by leading -in wires 
sealed through the glass to a source of high tension electricity, 
the atmosphere within the tubes and bulbs being rarefied.” 
We will publish the specification and drawings in fall in our 
next issue.—Eps. EZ.]. 


MR. SWINBURNE AND ENTROPY. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: Some of the recent letters on entropy” recall the 
historical development of the subject, treated by the late P. G. 
Tait in his little book ‘‘ Sketch of Thermodynamics” (2nd 
edition, 1877). Here Tait points out (pages 85 and 125), that 
the characteristic constant for a substance during an adiabatic 
change, originally called the thermodynamic function by 
 Rankine, and named entropy by Clausius in his later Papers, 

1 
[ е: namely, the quantity of heat (dH) 

0 
which entera or leaves а body, divided by the absolute tempera- 
ture (T) at which the heat enters or leaves the body, integrated 
from the standard state of the substance for the adiabatic 
¢=0 to the actual state. 
dH = T – dọ. 

Perhaps some of the confusion of Mr. Evershed may be 
cleared by the foot-note on page 189 of the Theory of Heat, 
by Clerk-Maxwell (8th edition, 1885), which runs thus :— 

In former editions of this book the meaning of the term entropy, as 
introduced by Clausius, was erroneously stated to be that part of the 
energy which cannot be converted into work. . . . In this edition I 
have endeavoured to use the word entropy according to its original 
definition by Clausius. 


Then on page 194 Maxwell gives the following :— 

If a fluid at a pressure p increases in volume from v to »,, it performs 
work against external resistance, the amount of which work is p(v, - v)=W. 

If a body at absolute temperature 0 increases in entropy from ꝙ to $,, an 
amount of heat must have entered it represented by 0(ф, - ф) = Н. 

If both these processes take place, and if the energy of the body is 
thereby changed from E to E, then E'-E-H-W-z0(6,- ф) - p(t, - v). 

Here the measure of the loss of energy due to work done is 
pressure multiplied by the change of volume ; and, in the same 
way, the gain of heat energy is measured by the absolute 
temperature multiplied by the change of entropy. The modern 


is represented by ¢ or 


Any small increment of heat 


— 


application of these relations in the temperature- entropy or 
heat diagrams are of great practical utility in the study of heat 
engine cycles. І have tried to make this subject of entropy 
clear in my book on “Gas and Petroleum Engines", (2nd 
edition, 1902) pages 842 to 847, also 857 and 873. 

Mr. Swinburne’s contention appears to me to be based not 
so much on the definition of entropy applied to the definite 
mass of a substance, as to the gain of entropy of a system or of 
the universe, which tends to increase as the temperature falls. 
This theorem of Clausius is, again, closely connected with the 
principle of the “ degradation or dissipation of energy " enun- 
ciated by Lord Kelvin in the year 1852. Lord Kelvin pointed 
out that in all real changes or transformations of energy in 
Nature there is а universal tendency for the energy to become 
less available for conversion; aud loss of motivity is due 
to this tendency of heat energy towards equalication of 
temperature. 

It is too true that in all real heat engines with reversible 
as well as non-reversible cycles, there is a degradation of 
energy and increase of entropy, whilst only in the ideal engine 
for reversible cycles can we say that /dH/T = O. 

Yet all this cannot alter the statement, generally admitted, 
that Clausius in his later Papers gave the ** disgraceful” name, 
entropy, $, to the quantity /dH/T, such that the product 
T xd$ represents the increment of heat energy dH which 
enters or leaves a body (11Ь. of stuff) at the absolute tempera- 
ture T. Although there was difficulty about the exact defini- 
tion of this integral, even as translated by Clerk-Maxwell, the 
expression, entropy or $ constant, has been taken as the 
characteristic of the actual state of a workiog substance in 
adiabatic operations just as temperature is constant in isother- 
mals. The latter may be objected to as unreal as the other. 

Then follows the entropy-temperature diagram, in which 
definite areas represent quantities of heat taken in amd rejected 
or wasted, as well as that converted into work in the cyole of 
operations in a heat engine, so that comparison cam be made 
by inspection between the real and ideal performan ces corre- 
sponding to given changes in the temperature of the working 
substance. The entropy diagram shows where the heat losses 
take place. Rushes, whirls or eddies of gas, which cannot 
be avoided, cause waste of energy and are not reversible. 

In the example of the expansion of gas through a hole, Mr. 
Swinburne overlooks the important experiments in which 
Joule and Lord Kelvin observed a slight cooling effect in air 
and other gases when allowed to expand through porous plugs 
without doing work. So the quantity of heat absorbed during 
isothermal expansion can only be strictly equivalent to the 
mechanical work done in the case of that imaginary but 
usefal substance, the ideal perfect gas, in which there is no 
attractive force between the particles or molecules. 

The ideal conception in these cases helps us to underatand 
wherein we fall short and have unavoidable losses in actual 
practice.— Youra, &o., WILIAM Вовімзом. 


University College, Nottingham, Jan. 28. 


GENERATION OF HIGH-VOLTAGE ELECTRICITY 
BY EXHAUST STEAM. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sims: I have read with much interest Prof. Magnus Mac- 
lean’s account in your issue of January 80th of the 
phenomenon, observed by him in Glasgow, of & bare insulated 
wire being charged to a high potential by exhaust steam. Ап 
almost identical case came under my notice some years ago, 
which, perhaps, you may think worth noting. 

I was running а bare overhead line, about 1 mile long, and 
after the firs& wire had been strained up and bound to the 
insulators all along, one of the men suddenly received a ghock 
from it which nearly knocked him off the pole. On investi- 
gating the matter I eventually found that the line received its 
charge from some exhaust steam which came from a pipe at 
a point about 25ft. below the line, and which rose up and 
came in contact with the wires when the wind was in the 
right direction. -I had the engine from which this came 
started and stopped many times and on several different days 
in order to put the matter beyond doubt. The engine was а 
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very small one—cortainly not above 8 ur.—so that the 
volume of steam was comparatively small. I had no means 
of measuring the voltage, but the shook was quite & painful 
one, and I could obtain sparks sometimes about jin. long.— 
Yours, &0., G. С. Е. Bz£káos. 


Stratford-on-Avon, Feb. 2. 


PARLIAMENTARY INTELLIGENCE. 


PRIVATE BILL LEGISLATION. 

Only a few bills have been dealt with by the examiners of private bills 
since our last issue. 

The Romford and District Tramways, Mid-Yorkshire Tramways, Lanark- 
shire Electricity and Refuse Destructor, Fife Electric Power, Glasgow 
Corporation Tramways, and the Perth Corporation Tramways Bills were 
ере as baving complied with standing orders, and will proceed in the 
usual way. 

With regard t» the Hove, Worthing and District Tramways Bill, which 
on Jan. 20 was Leld not to have complied with the standing orders, 
Mr. Campion remarked on Monday that he had ratber misinterpreted the 
provisions of the Tramways Act of 1870 concerning the consent of the road 
authorities He was now convinced that his earlier decision was wrong, 
and he must reverss it on this point. The further consideration of the 
bill was adjourned in order to allow other petitions againet it to be heard. 


LEGAL INTELLIGENCE. 


— — 


County of London and Brush Provincial Blectric Lighting Oo. 
v. Farrants. 

On Monday, at Wandsworth County Court, the Hon. Arthur Russell 
heard this case. Plaintiffs sued Mr. A. Farrants, proprietor of the Bull 
and Star Hotel and the Spotted Horse, Putney, to recover £25. 108. 81., 
balance of account for electric energy supplied. Defendant counter- 
claimed for rebate and damages for the cutting off of the electric supply. 

Mr. ARNOLD INMAN, for plaiutiffa, ta d defendant owned the Bull 
and Star and the Spotted Horss public-houses. He had been supplied with 
electricity for the past four yeas. He had paid his accounts up to 
September, 1901, but in the followiog December trouble commenced. Оа 
receiving bis account for the December quarter he applied to have his 
indicator tested, and it was found to be perfectly correct. In March appli- 
cation was again made for payment, the company notifying tuat, unless 
a cheque were received on the following day, the supply would be discon- 
nected. Nothing was paid, however, but the company did not press 
defendant because they held a deposit of £50. On June 19 defendant sent 
a cheque for £30 on account, promising another later. The March account 
was then due, and the June quarter was becoming due, the total being 
£67. Os. 5d. At September the defendant owed the amount now sued for. 

Mr. LANE, for defendant, said his client had made all his payments 
under protest, aud he counterclaimed for the disconnection of the lights 
at the Spotted Horse. Tne contract with the company provided that, in 
the event of an account remaining unpaid for 15 days, the company had 
the right to discontinue the supply, but in the case of the Spotted Horse 
the account had not even been rendered. 

Mr. F. C. M'EWAN, assistant secretary to the company, proved that 
£225. 10s. 8d. was due for electric current supplied to the Bull and Star. 
The company had 4,000 other customers, including 200 public houses, all of 
whom were subject to the same contract. 

His HONOUR said that а more complicated contract he could not 
possibly conceive, and he never could understand why electric lighting com- 
panies charged for the use of metera, which were for their own benefit, 
checking the amount consumed. 

DEFENDANT said he had been put to great expense owing to the action 
of the company in cutting offhis light, besides being prevented from getting 
the rebate upon his electric lighting account. His takings fell off, and he 
now claimed damages for loss incurred on 98 days. 

His HONOUR held there was no defence. It was a very complicated 
contract and extremely difficult to understand, but the defendant must 
abide by the contract. He thought the defendant, in a fit of pique and 


anger, had, as alleged, told the company’s men to disconnect the supply 


at the Spotted Horae, and judgment must be for plaintiff company on both 
the claim and counterclaim, with costa. 


Lawson v. The British Motor Traction Oo. (Ltd.). 


This case came before Mr. Justice Farwell on Tuesday on a motion by 
plaintiff (a debenture-holder) for the appointment of a receiver and 
manager, There was no opposition. 

His lordship appointed Mr. Baker receiver, and gave plaintiff liberty to 
apply in chambers for the appointment of a manager. 


Bakewell v. Brunton. 


In the City of London Court, before Judge Rentoul, K.C., last week, 
Mesars. Bakewell & Co., electrical engineers, London, sued Dr. Brunton, 
Leatherhead, for £23. 7s. 6d., for electric light fittinge, &c., supplied, 


Mr. H. COHEN, for plaintiffs, said that when electricity supply was 
adopted at Leatherhead, defendant decided to have his house wired. He 
employed plaintiffs and had paid them a large sum on account. The 
present claim was for fittings ordered. The order had been countermanded, 
and the plaintiffs claimed (inter alia) loss of profit amounting to £16, 10s. 
| Judgment for plaintiffs for £5. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


mee 


APPOINTMENTS VACANT AND FILLED. 

Edinburgh Corporation require a shift engineer for their Dewar- 
place electricity station. Applications to resident electrical engineer 
(Mr. F. A. Newington) by Feb. 16. See advertisement. 

A testing assistant, with good experience in test shop of large firm 
of dynamo makers, is required. See advertisement. 

Bury Corporation require a junior assistant with mechanical and 
electrical training and experience of ruuning a three-wire station. 
Ep Mene to borough electrical engineer, Mr. 8, J. Watson. See 

vertisement. 


Messrs. Ferranti Limited, Hollinwood, Lancs., require an assis- 
tant with good theoretical training in electricity, especially in 
alternating currenta. See advertisement. 


For the position of assistant electrical engineer to the tramways 
department the Highwaya committee of the London County Council 
received numerous applications ; these were reduced to the following 
three—viz, Mr. J. Shepherd, A. M I. C. E., M. I. E. E.; Mr. A. G. 
Jackson and Mr. W. C. Thomson. The choice of the committee fell 
upon Mr. Shepherd. The salary is 2500 per annum. Mr. Shepherd 
has been for som» time past connected with one of the chief London 
electrical manufacturing firms, and was for over five yeara with 
Messre. Mavor and Coulson of Glasgow. Before that time Mr. Shep- 
herd acted as chief assistant to the Bolton Corporation electricity 
department during the design and initial construction of the 
generating station, &c. 

Mr. I. Bulfin has been appointed by Bournemouth Corporation 
borough electrical engineer and assistant tramways engineer at a 
salary of £300 per annum. 

For the post of chief assistant electrical engineer at Hornsey 81 
applications were received ; 54 for electrician-in-charge and 85 for 
junior electrician. Mr. A. Howell (Kings Lynn), Messrs. G. Н. Baker 
and W. J. Linford (both of Southimp‘ton) were appointed to ths 
posts in the order named. | 

Brighton Telephone committee have selected Mr. D. D. Barnes of 
Birmingham as manager of their telephone undertaking at £250 per 
annum, the engagement to be for two years. 

Bray District Council have appointed Mr. James Chick of Horsham 
as assistant electrical engineer. 

Mr. C. H. Heron, of Work:op, has been appointed electrical 
engineer to the Elland District Council at £120 per annum. 


Mr. James Toulmin, of Preston, has been appointed chief engineer 
to the Yorkshire (Woollen District) Electric Tramways C». 


Aberdeen.—The Council have authorised the city electrical engi- 
neer to obtain tenders for ап additional 420kw. generating set at an 
estimated cost of £6,625. 


Alleged Embezzlement.—Before the Dover magistrates on Mon- 
day, Frank E. Beeton, ex-secretary of the Dover Electricity Supply 
Co., was charged with emberzleing various sums of money from the 
company, amounting, in all, to ubout £500, and, after evidence of 
arrest hud been taken, prisoner was remanded in custody. 


Beckenham.—The poll of the ratepayers on the tramways and 
electric lighting undertaking has resulted as follows :—In favour of 
Council constructing aud working electric tramways, 3,154, against, 
1,465 ; in favour of the electric light undertaking, 3,263, against, 
1,310. | 

Birmingham.—On the recommendation of the Technical School 
committee the Council, on Tuesday, increased the salary of the 
principal of the school (Dr. W. E.-Sumpner) from £500 to £600, and 
that of Mr. Thos. Reid, teacher of engineering, from £300 to £350 

er annum. It was stated that the weekly attendance at the school 
increased from 2,741 at the time Dr. Sumpner took up his 
duties to 4,487 at the present time. 

The Council also adopted unanimously the recommendation of 
the Electric Light committee to extend the Water-atreet station at а 
cost of £11,500, and instructed the Finance committee to borrow 
this sum and also amounts of £8,782. 7s. 6d. for overapent capital, 
£4,449. 103. for additional expenditure on mains, &c., £3,000 for 
services and street works, and £2,000 for metere. 


Bournemouth.—The Tramways committee recently recommended 
the Council to pass the following resolution ;— 

That the Council wish to express their bigh appreciation of the valuable 
services of Mr, Frederick William Lacey, M. Inst. C. E., F. R. I. B. A., in 
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designing and supervising the carrying out of the tramways scheme in 
Bournemouth, includiog the generating station buildings, permanent way, 
car sheds and other works, and that a sum of £1,000 be paid to Mr. Laoey 
in acknowledgment of and remuneration for such services. 
The matter is to be considered by the Council in committee. 


Bristol—An inquiry was held here on Friday into the applica- 
tion of the Corporation to borrow £73,530 for electric lighting 
extensions. Technical evidence was given by the city electrical 
engineer (Mr. H. Faraday Proctor), who stated that between Lady 
Day, 1901 and 1902, they obtained 283 additional customers. Ten 
additional sub-stations were to be erected. There was no opposition. 


Brixworth.—The Rural Council have consented to the application 
of the Northampton Electric Light and Power C». for power to 
supply Moulton, Moulton Park, Church Brampton and Chapel 
Brampton with electric current. 

Bromley.—Owing to the failure of the District Council and the 
British Electric Traction Co, to come to terms in regard to the pro- 
posal to construct electric tramways in the district, the Bromley 
section has been excluded from the company's electric tramway scheme. 

Chelmsford.—The Chelmsford electric lighting company now 
undertake the wiring of the smaller houses in their area, the supply 
of fittings, &c., on hire. 


Oheltenham.— The poll on the bill promoted by the Corporation 
for (inter alia) powers to wire consumers’ premises, to let motors on 
оне ао, has resulted in 5,904 voting against and 2,555 in favour оѓ 
the bill. 


Doncaster.—An inquiry was held here last week into the appli- 
cation of the Council to borrow £6,000 for establishing electricity 
works. It is proposed to light the whole of the streets electrically, 
and gas-diiven plant will be put down. 


Dublin.— On Friday last the chairman cf the Lighting committee 
(Mr. Irwin) moved the suspension of the standing orders in order to 
consider & report recommending the acceptance of the tenders of 
Mr. T. Ward and Mr. J. Frame for the purchase of old electric 
lighting plant at the Fleet-street works. Mr. Ward's tender was 
£2,040 for the engines, and Mr. Frame’s tender for another portion 
of the generating plant was £1,250. 

Mr. FANAGAN asked for the original cost of the plant. 

Mr. Irwin did not see that that entered into the matter; the plant was 
now obsolete under the new electricity supply scheme of the Council. 

Ald. M'CARTHY said he understood the machinery cost about £60,000. 

Ald. M'CaNN suggested that some portion of the machinery should be 
should be used in other municipal work, such as the abbatoirs, &c. 

Ald. Соттон said that the electric machinery at Clontarf was compara- 
tively new, yet they did not get for it one-tenth of what it cost. He 
thought thé price in the tenders was а good one. 

Mr. Lorn said Mr. Ward of Sheffield was buying engines that totalled 
2,000 H.P., for which, if new, they should get £8 per н.р, Why was not 
this plant offered to small Irish towns where they were thinking of starting 
electricity works ? 

In reply, Mr. IRwiN said that Mr. Hammond had proposed to use the 
Fleet.street station as a distributing station and to utilise the existing 
mains. The machinery cost £30,000 originally, but if they annually wrote 
off пе usual allowance for depreciation the plant to-day would cost them 
notbing. 

After a discussion the suspension of the standing orders was carried, and 
the report was adopted without a division. 

Dundee.— The former city electrical engineer (Mr. W. H. Tittensor) 
has rer orted on the extension of the mains in the central area of the 
city, and states that, as these have become loaded above their normal 
and economical limit, it was absolutely necessary that considerable 
extensions be carried out before the winter of 1903. He estimated 
the cost of drawing out the old mains and laying new and heavier 
mains (5,141yds.) at about £4,000. 

Mr. Tittensor has made а claim against the Corporation for work 
which he urges he was employed to perform in connection with the 
electrical equipment of the tramways, apart from his duties as city 
electrical engineer. The Tramways committee are said to refuse to 
entertain the claim. 


Bastbourne.— TheCouncil have fixed a preferential scale of charges 
for electric current on the maximum demand system to 19 of the 
irpo get hotels in the town at 73d. per unit for the first two hours 
an . alter. 


Bpsom.—The Rural Council have consented to the application of 
the Leatherhead and District Electricity Supply Co. for a pro- 
vieional electric lighting order for Fetcham. 


Bvesham.— А committee of five has been appointed to report upon 
electric lighting. 

Fire Prevention.—A meeting to organise an electrical section at 
the International Fire Prevention Exhibition to be held at Earl’s 
Court, London, in 1903, took place on Thursday last week under the 
chairmanship of Mr. James Swinburne, This section is to comprise 
fire calls, telegraphy, and electrical safeguards, &c., and it is 
announced that a circular will shortly be issued to the electrical 
trade setting forth the arrangements for electrical exhibits. Inquiries 
in this matter should be addressed to the Hon. Sec, Electrical 
Section, International Fire Exhibition, Earl’s Court, London, S. W. 


Glasgow.—The Tramways committee have decided to purch ase a 
site at the corner of Bath and Renfield-streets for £23,000 to serve 
as head offices of the tramways department. 

Gloucester.—The city electrical engineer (Mr. W. J. Bache) has 
been instructed to prepare a report as to electrically lighting the 
tramway routes. 

Govan.—The proposal of the Council to expend £30,000 in exten- 
sions of the electricity undertaking and to appoint a consulting 
electrical engineer were discussed at two ward meetings last week. 
In one case the convener of the Electricity committee (ex- Bailie 
Wightman) explained the proposals in detail, and a vote of confi- 
dence was unanimously passed. In the second case the meeting 
decided to communicate with the Council on the question of the 
appointment of the consulting engineer. 

Grantham.—The Council have decided to determine their present 
agreement with the gas company for public lighting, and fresh 
tenders will be invited from the local electric lighting and gas 
companies, 

Hebden Bridge.—The Council have decided to establish elec- 
tricity worke at an estimated cost of £10,260. Halifax Corporation 
offer to give supply in bulk at 14d. per unit from 6 am to 4 p.m., 
and 24d. per unit after. 

High Peak Electric Tramway Scheme.—O wing to the opposi- 
tion of the Buxton and Fairfield Councils the promoters have 
withdrawn this scheme. 

Hotel Lighting.—The new Charterhouse Hotel, Charterhouse- 

uare, London, E.C., has been successfully installed with 700 
electric lights by Mesara, R. Н. and J. Pearson (Ltd.) of Notting 
Hill-gate, London, W., the work having been carried out under the 
direction of their Mr. W. B. Winfield, A. M. I E.E. Oxidised silver 
electroliers and brackets of tasteful desig, finished with cut-glass 
shades, have been adopted for the large kall and commercial rooms, 
and the whole of the bed rooms and the sitting rooms are electrically 
lighted. Both arc and incandescent lamps are utilised in illumina- 
ting the exterior of the building, which has been furnished by 
Messrs. Pearson with a wrought-iron and glass bea with lettered 
screen lighted from behind by incandescent electric lamps. The 
hotel has also been provided with a complete system of telephones 
and electric belle, and with a syatem of intercommunication 
telephones between the various offices, 

Infirmary Lighting.—St. Pancras guardians have appointed a 
sub-committee to report upon the electric lighting of the infirmary. 


Inverness.—The Electric Supply Corporation have withdrawn 
their application for a provisional order to enable the Council to 
apply for an extension of the period for complying with the terms of 
their existing order. The Council view with favour a proposal to 
construct an electric tramway. | 

King's Norton.—The Council have appointed Mr. С. Н. Gadsby 
consulting tramwav engineer. Electric tramways are to be con- 
structed along the Pershore-road to the Cotteridge. 

Lancaster. —An inquiry was held on Tuesday into the applica- 
tion of the Council to borrow £25,000 for electric lighting extensions. 

Lancaster.— Electrical energy is to be supplied to the tram ways 
at 2d. per unit. 

Lecture.—On Friday last Mr. Н. S. Meyer, designing engineer 
alternating current seotion of British Thomson-Houston Co., Rugby, 
lectured to a crowded audience at Coventry, before the Coventry 
Engineering Society, on “Some Points on Alternating-Current 
Systems, with Particular Reference to Alternating-Current Motors," 
and illustrated his lecture by lantern slides. 


Light Railways.— The Dover, St. Margarets and Martin Mill 
and the Dover and River light railway orders have been submitted 
to the Board of Trade for confirmation. Objections by 21st inst. 


Liverpool— The accounts of the tramways department for 1902 
show total expenditure of £339,810, including £37,178 for mainte- 
nance and renewal of cars, and fittings £82,752 for electric energy, 
haulage, lighting cars, &., £144,601 for traffic expenses, &c., 
£20,294 for maintenance and renewal of lines and electrical equip- 
ment, £5,853 for rental of tramway lines in Bootle, and £39,457 
for general charges. Traffic receipts totalled £506,728, advertising 
on vehicles £6,410. Other smaller amounts brought the total to 
£513,424, leaving a net balance of £173,613. £51,923 is set 
aside for sinking fund, &c.; £50,703 interest on loans; [£25,163 
contribution in aid of a general rate; and £50,331 reserve, renewal 
and depreciation account. The estimates for current year give 
expenditure £461,097 (of which £350,000 is for working expenses). 
The estimated expenditure on capital account is £84,200, of which 
£5,700 is for doubling lines, &c., £1,600 for diverting, £20,000 for 
cars, £7,700 for land, &c., in connection with the termini and 
£18,200 for alteration to cars. 

The accounts of the electric supply department show that the 
income for 1902 was £189,202, of which £101,083 was for sales of 
electrical energy for lighting and power, £2,134 for public street: 
lighting, £79,452 for tramways, and £2,829 for meters rentals, The 
expenditure was £89,257, of which £64,720 was for generation ef 
current, £3,937 for distribution, £8,430 for rent, rates and taxes; 
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and £10,478 for management expenses, leaving £99,945. The 
capital expenditure to end of last year was £1,336,708. The 
report of the late city electrical engineer (Mr. A. Bromley Holmes) 
states that the output of electrical energy for the past year for light- 
ing and power shows an increase of 17 per cent., and for tramways 15 
per cent. compared with the previous year. The number of units 
supplied was for lighting and power 7,295,504, and for tramways 
15,890,579—total 23,186,083. e figures for 1901 were—lighting 
and power 6,235,634, and tramways 13,782,508, making a total of 
20,018,142. On Jan. 1, 1902, the equivalent of 180,990 16 c.p. lam 
was connected, and on Jan. 1 last the number was 220,024. e 
number and horse-power of the electric motors supplied with energy 
was, on Jan. 1, 1902, 587, amounting to 2,083 н P., and on Jan. 1 
this year 827 motors, amounting to 2,877 н.р. During the year the 
working costs per unit had been further reduced 0 90d. per unit. 
On April 1 the price for electrical energy for lighting was reduced 
from a uniform rate of 4d. per unit to 3jd. per unit up to 3,000 
units per quarter, and 3d. for each unit in excess of that amount, 
the prices for power and heating being 2d. up to 3,000 units per 
quarter and ца. unit beyond that limit. The prices charged 
when the un аки was purchased by the Corporation in 1896 
were 7}d. per unit for lighting and 5d. per unit for power. : 

During the year the area of supply was incr by the inclusion 
of Garston within the city boundaries, and, by the purchese of the 
undertaking of the Garston Electric Supply Co., the area has been 
further extended to include Allerton, Woolton and Chidwall The 
network of distributing mains had during the year been extended 
wherever nec to meet the demand. | 

The recommendation of the Electric Lighting committee that 
Mr. A. Bromley Holmes be appointed consulting electrical engineer 
at а salary of £1,000 and that the present deputy electrical engineer 
(Mr. Alfred Clough) be appointed city electrical engineer at £800 was 
adopted. 

Bootle is to bs included in the area of the Liverpool Corporation. 

Lowestoft.—The offer of the Town Council to purchase, for £605 
the powers of the Drake and Gorham Electric Power and Traction 
Syndicate for the construction of a light railway to Kessingland, 
has been accepted by the syndicate. ° 


Municipal Telephony.—Brighton Telephone committee recom- 
mend that application be made to the Postmaster-General to grani 
an extension of 12 months for carrying out their municipal telephone 
scheme. 

Newark.—A difficulty has arisen in regard to the proposed agree- 
ment between the Council and the Derby and Notts. Electric Power 
Co. Ti dign it was proposed the Council should take supply 
in bulk from the company, but subsequently it was considered best 
that the Company should supply and distribute electricity through- 
out the municipal urea. As, however, the company had not absolute 
power to enter the town and distribute electricity and collect rents, 
it was a question whether the Corporation had power to enter into 
a definite ment with the company of the kind mentioned. The 
matter has been referred to the Parliamentary {в to devise some 
way of bringing about the fulfilment of the agreement, and nego- 
tiations are pending. 

Poplar (London).—Taere was a net profit of £2,869 on the 
Borough Council’s electricity undertaking during the past half-year. 

Presentations.—The employés of the Brush{Company have pre- 
sented a marble timepiece to Mr. A. Moore, of the Works directors’ 
apar men, on the occasion of his marrisge. 

n Wednesday last week the staff and employé: of the Hudders- 
field electricity department presented the chief clerk (Mr. J. A. 
Swift) with a timepiece and ornaments on the occasion of his mar- 
riage. The presentation was made by the mayor. The borough 
electrical engineer (Mr. A. B. Mountain) was also present and testi- 
fied to the esteem in which Mr. Swift is held. 

Railway Station Lighting.—The whole of the Great Western 
Railway Co.’s premises at Cardiff are to be lighted from an inde- 
pendent generating station in Tyndall-street, which is nearing 
completion. Mr. F. Newtown, of the company's Paddington electric 
light department, has been appointed resident engineer. 

Redditch.—The Council on Tuesday rejected a proposed to 
negotiate for leasing the municipal electricity undertaking to a 
а company. ; i 

Rotherham.— The salary of the borough electrical engineer (Mr. 
Н. M. Taylor) has been increased from £250 to £300 per annum, and 
that of the chief assistant (Mr. Telford) from £130 to £140. At 
present there is the equivalent of 30,712 8 c.p. lampe connected with 
applications in hand tor 2,788 additional The extension scheme of 


the consulting engineer (Mr. Robert Hammond) is under considera- . 


tion by the Electric Light committee. 

The first two sections of the municipal electric tramways were 
opened on Saturday. 

St. Andrews.—The Council on Monday approved Messrs. 
Crompton & Сов proposal to charge a flat rate, not exceeding 6d. 
per unit, for electric current for private lighting, in preference to the 
Maximum demand system originally provided for in the agreement. 


Salford.—The salary of the general manager of the tramways 
(Mr. E. Hatton) has been increased from £400 to £500 per annum. 

Application has been made for sanction to loans of £2,208 for the 
overhead equipment of the tramways. 


Sevenoaks.—The Kent Electrical Power Co. offers to supply 
electric current to the Council for public lighting at not сеш 
3d. per unit, and for private lighting at 11s. 8d. up to 20 units, and 
7d. per unit after. 


Southampton.—A sub committee has been appointed to wait 
upon the Director-General of Ordnance to discuss the question of 
electricity supply to the Ordnance Survey Department. 


Stoke Newington (London).—A well-attended public meeting 
in the Town Hall on Monday passed by 62 votes to 37 a resolution 
authorising the Borough Council to promote a bill giving the 
о power to take electric energy from the adjoining borough 
councils. 


Stoke-on-Trent.—The Corporation have approved the proposals 
of the British Electric Traction Co. to construct a light railway to 
Newcastle via Hartshill. 


Sunderland —Owing to the great demand for electrical energy 
for power, the Corporation propose to expend £48,000 further in 
extensions. Contracts have recently been entered into with Messrs. 
W. Doxford & Sons and the North-Eastern Marine Engineering Co., 
and it is stated that the contract with Messrs. Doxford will mean a 
revenue of about £2,000 per annum to the Corporation. 

Swinton and Pendlebury.—The offer of the Lancashire Electric 
Power Co. to give а supply of electricity in bulk before Jan. 1, 1904, 
is under consideration by a committee. 

Warrington —On the advice of the consulting engineers (Messre. 
Preece and Cardew) the Council have decided to make additions to 
the generating plant, and to extend the cables at an estimated cost 
of £20,000. Ап advertisement contains particulars of the Council's 
requirements, and application has been made for sanction to a loan 
for carrying out the work. 


Wednesbury.—Mr. F. J. Warden-Stevens has been appointed 
consulting electrical engineer to carry out an electric lighting scheme 
prepared by him. 

Westminster (London).—At the meeting of the City Council 
last week letters were received from the Westminster Electric 
Supply Corporation, the Kensington and Knightsbridge and St. 
James and Pall Mall Electric mae Companies and the Charing 
Cross and Strand Electricity Supply Corporation proteating against 
the proposed increase of 10 per cent. in the schedule price for relay- 
ing trenches, and also аз to the new condition that in future com- 
panies should be called upon to bear the cost of making good defects 
in the paving of the public way around the covers of street boxes 
and chambers. The Charing Cross Corporation also intimated that 
they would appeal to the Board of Trade against the proposed charges. 
The Council decided to reply that the proposed charges were inclu- 
sive of such further repairs to the way as are necessary in all 
oo in addition to the first reinstatement after the trench has been 

led. 

Workhouse Lighting.— Redruth Guardians recently received an 
offer from the Urban Electric Sapply Co. to wire the house for 
68 lights for £100, and to supply electric current at 7d. per unit and 
4s, per quarter for meter, and the subject is under consideration by 
a committee. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
йау; New Catalogues, Price Lists and similar matter carly in the week.] 


TENDERS INVITED. | 

Hull Corporation also invite tenders for the supply and laying of 
telephone conduits and cables, erecting telephone poles, standards, 
arms, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, insulators, wooden cross-arms, ironwork, galvanised iron 
arma, bolts, nuts and washers, hard-drawn and semi-hard copper wire, 
silicium bronze wire, iron and steel wire, insulated wires, high-tension 
guards and test jacks, primary batteries, telephone instruments and 
switchboarde. Specification from the consulting engineer (Mr. А. R. 
Bennett), €5, Renfield-street, Glasgow. Tenders (addressed to town 
clerk, Mr. Е Laverack) to the Town Hall before 10 a.m. Feb. 18. 
Further particulars are set out in an advertisement. 

Hull Electric Lighting committee invite tenders for two Lancashire 
boilers, coal conveyor, mechanical stokers, &c., and fuel economiser 
for Sculcoates-lane generating station. Specifications, &c., from the 
city treasurer (Mr. F. J. Milner), Town Hall, Hull Tenders to 
chairman by noon Feb. 26. See advertisement. 

Warrington Corporation invite tenders for two water-tube boilers 
and pipework, two 750kw. steam dynamos (Willans engines), and 
extension of switchboard. An advertisement contains further particu- 
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lara. Specifications from the consulting engineers (Messrs. Preece 
and Cardew), 8, Queen Anne's-gate, Westminster, London, S.W. 
Tenders to town clerk (Mr. J. Lyon Whittle) by noon March 4. 


Sunderland Corporation invite tenders for the supply of steam or 
motor-driven surface condenser, motor-driven induced draught fan, 
storage battery, milking booster, steam and other piping. Specifica- 
tions, &c., from the borough electrical engineer (Mr. J. Е. C. Snell), 
Town Hall, Sunderland, and tenders (addressed chairman Electric 
Lighting committee) to town clerk (Mr. F. M. Bowey) by noon 
Feb. 27. An advertisement contains further particulars, 


Tenders are invited for the supply, delivery and fixing at the Parc 
Gwyllt and Angelton Asylums, near Bridgend (Glam.), of a number of 
complete electric motor installations, the motors to be of two-phase 
alternating type. Applications for specifications to the clerk of the 
Visitore committee (Mr. W. E. Allen), Glamorgan County Offices, 
Cardiff, by 14th inst., and tenders by Feb. I7. See also advertisement. 


Bexley Corporation invite tenders for the supply and erection of a 
300kw. steam dynamo, a water-tube boiler and superheater and 
travelling crane. Specifications of the borough electrical engineer 
(Mr. W. T. Le Feuvre), electricity works, Bexley, aud tenders to 
the Town Hall by noon Feb. 21. See advertisement. 


Oldham Corporation Electricity committee invite tenders for the 
supply and erection of cooling towers, motor-driven centrifugal 
pumps, motors and switch gear, pipe-work aud overhead travelling 
crane. Specifications, &c., from Mr. Arthur Andrew, gas and water 
offices, Oldham, Specifications can also be seen at (but not obtained 
from) the office of the consulting engineers (Mes irs. Kennedy and 
Jenkin), 17, Victoria-street, London, S.W. An advertisement con- 
tains further particulare. Tenders to Mr. Andrew by Feb. 24. 


West Ham Borough Council invite tenders for pos fittings, 
wires and pillars (except feeder cables) required for electrical equi 
ment of 8 miles of tramway track. Tenders to town clerk (Mr. 
Fred E. Hilleary) by 4 p.m. Feb. 10. 

West Ham Borough Council also invite tenders for an oil purifier 
and for removal and re-erection of four Babcock-Wilcox boilers, Ten- 
ders to town clerk by 4 p.m. Feb. 10. 

West Ham Borough Council also invite tenders for engine room 
stores, cable boxes, jointing materials, &c., recording wattmeters, 
house cutout boxes, transformers and incandescent lamps. Tenders 
to town clerk by 4 p.m. Feb. 10. 

London County Council invite tenders for three sets of high-tension 
and low-tension switchboards and for the erection of one set in each 
of the Council's sub-stations at New Cross, Camberwell, and near 
the Elephant and Castle. Tenders by 10 am. Feb. 17. 

London County Council also invite tenders fortrenching, concreting, 
&c., in connection with laying stoneware cable ducts for the Council's 
кше tramways, including laying of ducts. Tenders by 10 am, 

eb. 10. 


Hammersmith Borough Council invite tenders for electrical stores 
for 12 months ending March 31, 1904, including arc lamp acces- 
sories, globes, &c., commutator brushes, electrical goods, incandescent 
lamps, insulated wires, oils, jointing materials, carbons, &c. Tenders 
to town clerk by 6 p.m. Feb. 11. | 

Tenders are invited for the supply and delivery at the Ordnance 
and Survey Office, Southampton, of four special 74 B н.р. slow-speed 
motors, to be direct-conpled to shafting to run at 200 reva. per min., 
for driving printing presses ; and also for four starting switches and 
resistances. "Tenders to officer in charge of stores by noon Feb. 14. 


Exeter City Council invite tenders for supply and laying of Doulton 
stoneware conduits and two-phase high-tension twin-core concentric 
main feeder cables. Tenders to town clerk by Feb. 19. 

Edinburgh Corporation require tenders for the electric lighting 
fittings for Colinton Mains Fever Hospital. Tenders to town clerk 
Mr. Thos. Hunter, W.S.) by 11 am. Feb. 16. 

Darlington Corporation invite tenders for Lancashire boiler, steam, 
exhaust, &c., pipes, feed heater, traction feeders, &c., and permanent 
way construction. Tenders to town clerk by Feb. 13. 

Hackney Borough Council require a 1.500kw. direct-current 
dynamo and accessories. Tenders by 4 p.m. Feb. 18. 

Southwark (London) Borough Council invite tenders for wiring 
the new town hall extension. Tenders by Feb. 18. 

Brighton Corporation invite tenders for erection of power station 
buildings at Southwick. Tenders by March 2. 


Honley District Council require two gas engines and dynamos, 
switchboard, &c. Tenders by Feb. 18. 

Colchester Corporation invite tenders for surface-condensing plant 
and air and circulation pumps. Tenders by Feb. 17. 

Great Yarmouth Corporation invite tenders for a 300kw. steam 
alternator. Tenders by noon Feb. 17. 

Portsmouth Corporation invite tenders for centrifugal pumps, 
electric motors, cast-iron tank, &c. Tenders by Feb. 25. 

Portsmouth Corporation require tenders for extending the elec- 
tricity station buildings. Tenders by Feb. 12. 


Tenders are invited by the Tarkish Post and Telegraph authorities, 
Constantinople, for 20 tons of bronze wire 2mm. diameter, 60 tons 


of iron wire 4mm. diameter, and 27,000 porcelain insulators, 


TENDERS RECEIVED AND AOOEPTED. 

The North-Eastern Railway Co. have now accepted tenders fur 
the conversion to electric traction of about 37 miles of double track 
near Newcastle-upon-Tyne. Orders have been placed with the 
British Thomson-Houston Co. for the electrical equipment of motor 
cars and trailer coaches on the multiple unit system, and the laying 


of the third rail, bonding and low-tension feeders, and with the British 


Westinghouse Company for high and low-tension switchboards, 
rotary converters, static transformers and all sub-station equipment. 
Fulham (London) Guardians re eived 16 tenders for the supply of 
two electric passenger lifts, the amounts varying from £440 to 
£820. The tender of Turner, Atherton & Co. was accepted at £470. 


Warrington Corporation have accepted the tender of Mr. A. С. 
Burnley for advertising on the tramcars at £23 рэг average daily- 
running car per annum for five years. 

Bournemouth Corporation have placed an order with the British 
Westinghouse Company for the supply of 16 electric tramcars. 

Doncaster Council have accepted the tender of Wm. Arnold & Co 
for a Lancashire boiler. 


Bray (Ireland) District Council have accepted the tender of John- 
son and Phillip: for a 150kw. steam alternator, and that of Taylor & 
Sons for а Lancashire boiler. 


Ordera have been placed with Messrs, Willans and Robinson, 
Victoria Works, Rugby, for a standard Willans high-speed engine 
(for direct-coupling to a Wilson-Hartnell dynamo) for Denby Grange 
Colliery ; for a 350 H.P. engine (through Dick, Kerr & Co.) for 
Dewsbury tramways department; and for a 1,950 н.р. engins for 
direct coupling to a Siemens dynamo at Edinburgh. 

London County Oouncil have accspted the tender of Mr. A. H. 
Marshall for the electric light and electric bell installations at the 
Highbury fire station at £230. 


For the erection of a temporary car shed at the Rye-lane tram- 
ways depot, the tender of the Clyde Structural Iron Co., Glasgow, of 
£1,228. 17s. has been accepted by the London County Council. 

Ferranti Limited have secured the contract for the supply of two 
600kw. steam alternators for the Shanghai municipality for the sam 
of £9,880. 

St. Anne's-on-the-S.a Urban District Council have accepted the 
tender of Messrs. Dick, Kerr & Co. for a steam dynamo (Willans 
engine), that of Tinkers Limited for boilers and feed pump, and that 
of Ferranti Limited for switchboard. 


Glasgow Corporation have accepted the tender of the British 
Westinghou:e Company for supply of electric equipments for 100 
tramcars at £17,529. 

Stepney Borough Council have accepted the tender of Dick, Kerr 
& Co. for a steam dynamo at £4,188. The four lowest tenders were 
slightly below the figures of Messra Dick, Kerr & C», but these 
were from Balgian (опе) and German (three) firms. 

Southampton Corporation have accepted the tender of Mere. 
Bradbury, Son & Co. for supply of Welsh steam coal at 183. 6d. pet 
ton for six months. 


Lowestoft Town Council have accepted the tender of the British 
Westinghouse Company for the supply of tramcars, with car bodies 
by Milnes & Co., at £8,661, and a track-sweeper at £740. 

Lowestoft Council have also accepted the tender of Callenders 
Company for the supply of feeder cables and switch pillars at 
23,354. 11s. 1d. | 

Halifax Council have accepted the tender of the Electric Con: 
struction Co. for а 750kw. dynamo direct-coupled to a Pollit and 
Wigzell engine at £6,631. 

Blockley Parish Council have accepted the tender of Mr. Spencer 
Flower for public lighting by 36 incandescent lamps for £21 per 
annum, 

The order for the rails for the Barrow tramways has been given 
to Dick, Kerr & Co., but the rails will be actually manufactured ш 
Belgium. The accepted tender was about £1,200 below the lowes 


British tender. 
BUSINESS NOTIOES. 


The N.S. Electric Storage Co. (Ltd) have commenced basiness at 
30, Sto:kwell-street, Greenwich, London, S.E, to manufacture 
storage cells for electric lighting, traction and all purposes to 1 
this class of apparatus can be applied. The company are, we e 
stand, erecting works at Horton Kirby, Kent. Printed partic á 
of the company's specialist manufaotures can be obtained о 
application. T 

Messrs. Hands Bros. have opened premises at 34, Snom -in 
London, E. C., with a stock of up-to-date electric fitting? ting 
George Hands (late of Hands Limited) is, we are informed, acting 
as manager. 
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It is announced that the Phönix Dynamo Mfg. Co. have pur- 
chased from the liquidator of Rosling and Fynn (Ltd.) the whole of 
the works, business and patent rights, and intend, after extensions 
to the buildings have been carried out, to consolidate their works at 
Thornbury, Bradford. 


BANERUPTOIBS, LIQUIDATIONS, &c. 

At Hanley last week the public examination took place of John 
Frederick Ме dei and Gerald Fairfax Nuttall, electrical engi- 
neers, trading as J. Worthington & Co., Foundry Works, Hanley 
Groes liabilities £1,272. 193, ld. and assets estimated to produce 
£1,810. 10a. 9d. Failure attributed to losses on contracta. Debtors 
commenced business in partnership in 1898, Worthington providing 
£500 capital. 

Geo. Calvert, electrical and motor-car engineer, 12, Woodville. 
road, Mildmay Park, and 487, Kingsland-road, London, N., has been 
adjudicated bankrupt. 

A first and final dividend of 20a is payable at 33, Carey-street, 
London, W.C., in the liquidation of the Electric Lamp Regenerating 
Co. (Ltd.), 3, Crown-court, Old Broad-street, London, E.C. 

. The Surprise Arc Lamp Syndicate (Ltd.) is being wound up 
voluntarily. Mr. F. Brown, 1, High-street, Croydon, is liquidator. 

A meeting of the Crompton-Howell Electrical Storage Co. (Ltd.) 
will be held at 21, Cannon-sreet, London, E.C., on March 4, to 
receive an account of the winding-up. 

A meeting of Millington, Everitt & Co. (Ltd.) will be held at 


7, Downing-street, Cambridge, on March 6, to receive an account of 


the winding-up. 


Plant for Sale — Messrs. Wheatley Kirk, Price & Co, 46, Watling- 
street, London, E.C., have for sale 27 transformers and 150 Hookham 
meters. For some particulars see advertisement. 

The District Council of Gillingham (Kent) invite tenders for 
the purchase and immediate removal of two 400 н р. engines, 15 old 
arc lamp standards, small scrap iron, small wrought-iron pipe, scrap 
brass and copper, a number of arc lamp and globes, &c. Tenders to 
clerk (Mr. F. C. Boucher), Council Offices, Gillingham, by 3 p.m. 
Feb. 16. See also advertisement. 


Fittings, &с, for Bale.—An advertisement appears elsewhere 
giving particulars of an important clearance sale of modern electrical 
fittings and apparatus. de buyers can inspect the stock at the 
showrooms of Hands Limited, 30, Snow-hill, London, E.C. 


Automobile Show at the Crystal Palace.—The chief electrical 
exhibits at the automobile show now being held at the Crystal 
Palace, Sydenham, are described on another page. In addition to 
these exhibits, the stands of the following firms may be mentione1 as 
showing а variety of accessories connected with the motor vehicle 
industry :—W. H. Wilcox & Co. (No. 11), * Penberthy” automobile 
injectors, for feeding steam car boilers; “ XL." ejectors, or water- 
raisers for steam cars ; driving bands, lubricating oils, &c. Peto and 
Radford (No. 13) “Р. & К.” accumulators, “ Armoured” accumu- 
lators, * P. M." contact-breakers with P. M.“ sparking plugs, elec- 
trical apparatus for re-charging accumulators, current measuring 
instruments, induction coils, &c. Electric Battery Co. (No. 147), 
accumulators for electric ignition, coils, plugs, and а variety of motor 
electrical accessories and parta, H. W. Van Raden & Co. (No. 152), 
accumulators, current measuring instruments, contact-breakers, 
plugs, coils, &c. Joseph Kaye & Sons (No. 159), oil cans in various 
metals and in all special shapes required for motor vehicle lubrica- 
tion. Stern Bros. (No. 183), lubricators, greases and oils for motor 
vehicles. S. Smith & Son (No. 184), motor timepieces, combined 
watch &nd speed indicators, combined motor chronograph and watch, 
агар clocks, motor watches, electrically lighted motor timepieces 
and other specialities, 

Catalogues.—A handsome catalogue of telephone instruments and 
acoessories is issued by the Western Electric Co., Bridge-chambers, 
171, Queen Victoria-atreet, London, E.C., which comprises prices and 

ticulars of every item required in telephonic installation work. 

e catalogue is very complete in every detail. The apparatus listed 
is restricted to articles which are in actual use, and special care has 
been taken with the illustrations that they shall clearly show the 
most up-to-date types of telephonic apparatus manufactured by the 
company. The arrangement is exactly what is required by the con- 
tractor ordering telephone instruments and material, 'The diagrams 
&t the end of the list are worthy of particular mention. 

Another exceptionally well arranged catalogue to hand is that 
issued by Messra. Best and Lloyd, Cambray Works, Handsworth, 
Birmingham. This list displays in a moet effective manner an 
infinite variety of electric light fittings, including brackets, table 
pillara, hall and vestibule lights, surprise pendants, patent sliding 

ions, electroliers, ceiling fittings, billiard lights, &c. We have 
seen few lists that compare, for variety and choice of design, with 
the catalogue under review, which especially excels in standard and 
bracket lights. 


Exporte of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufactured 


electrical apparatus and material (including tel h and telephone 
wire and material, but not including electrical à 3 Which 
is not separately specified) from Jan. 28 to Feb. 3, with the porta of 
destination :— | 

Africa—Cape Town, £455; Durban, £2,226 (including £66 telegraph 
material); East London, £575 (including £200 telegraph apparatus); Port 
Elizabetb, £268 ; Port Said, £40. Argentiéna—Buenos Ayres, £761 (tele- 
graph material) Australasia —Adelaide, £575 (telegraph material) ; Bris- 
bane, £67 ; Melbourne, £170 ; Wellington, £190. Belgiwn—Ghent, £30. 
Ceylon—Colombo, £19. China—Shanghai, £388. Germany Hamburg, 
£15. Gibraltar, £257 (including £224 telegraph material) Greece —Syra, 
£55 (telegraph material). Holland—Amsterdam, £129. Hong Kong, 
£20. India Bombay, £104; Calcutta, £4,525 ; Madras, £65. Russia 
Reval, £300 (telegraph cable). Spain—Bilbao, £26. Straits Settlements— 
Singapore, £62. Total £11,350, against £9,474 in the corresponding 
week last year (Jan. 29 to Feb. 4). 


COMPANIES’ MEETINGS AND REPORTS. 


—— — 


Waterloo and City Railway Co. 


The half-yearly general meeting of the shareholders of this company 
was held yesterday (Thursday), under the presidency of Sir CHARLES 
SCOLTER. 

The CHAIRMAN, proposing the adoption of the report and accounts, 
observed that in a company like theirs the only two questions for them to 
consider were the capital account and the net revenue account. With 
reference to the item of £1,183 appearing in the capital account, although 
tne amount was charged as expended during the past half-year, and as 
actually paid duriog the half-year, yet the work to which it applied 
had been finished for two or three years, and the greater proportion 
was а balance due to the Central London Railway Co. for the construction 
of subways in the City, and it also included an outlay on additional 
signals, With regard to revenue, it was moet gratifying to him to be able 
to state that from the day the railway was opened the receipts had been 
progressive. During the past six months they carried 2, 507, 141 passengers, 
and the number of season ticket holders had increased to 1,245. The 
amount received from passengers and season ticket holders (less Govern- 
ment duty) had been £17,859, compared with £10,888 for the December 
half of 1898. There was every reason why the traffic should increase in the 
future as it had done in the past, and in that case it was easy to 
see that the dividend which the directors recommended that day of 
34 per cent. per annum would gradually increase until the concern 
became, at any rate, a 4 or 5 per cent. line. The gross receipts for 
the half-year were £17,587 and the working expenses £7,818, which 
was at the rate of 444 per cent. as compared with 454 per cent. 
for the corresponding period of the previous year. The administration 
charges in connection with the undertaking were less than on any 
other railway company in the country ; and another gratifying feature 
was that during the whole of the half-year they bad had no accident of 
any kind. The line had been worked, in fact, in a splendid manner by the 
South-Western Company, and the punctuality of the service had become 
proverbial. It was intended to ask the South-Western Company to 
improve the lighting of the stations at each end, as it was believed that 
ше would prove an additional inducement to the travelling public to use 
the line. | 

The DEPUTY CHAIRMAN (Lieut.-Col. the Hon. Н. W. Campbell) 
seconded the motion. 

A short discussion followed, in the course of which Mr. STURDY stated 
that as regarded the question of working expenses those of the City and 
South London Railway were only 37 per cent. 

The CHAIRMAN, in reply, stated that he had mentioned that there 
had been а reduction in the past balf-year in the working expenses. It 
must be remembered that their railway was only 14 miles long, with no 
intermediate stations, whereas the City and South London Railway he 
believed was about 6 miles long. The fact was that in the case of their 
company they had а large amount of power which could be utilised for a 
longer line if they had a longer line. The South-Western Company, how- 
ever, always had in mind the question of reducing the working expenses 
as far as possible, and they did all they could to make the net recsipts for 
the Waterloo and City Railway Co. as favourable аз possible. 

The motion was then carried unanimously, and resolutions were after- 
wards passed approving the dividend and re-electing the retiring directora 
and auditor. 

А vote of thanks to the chairman and directors terminated the pro- 
ceedings. 


Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). 


The directors report for year ended Dec. 31 is as follows: 

West-end Undertaking.—The progress of the business in the West-end 
areas is highly satisfactory, no fewer than 54,564 additional 8 c.p. lampe 
having been connected, exceeding those connected last year by 23 per cent., 
and making a total of 280,605 8 c.p. now connected, while the unite sold 
during 1902 show an increase of 26 cent. over 1901. The revenue 
from sales of current for 1902 amounted t» £114,358, against £99,715 for 
1901, an increase of 144 per cent. 

The engineer-in-chief certifies that the plant, machinery and mains have 
been maintained in a high state of efficiency. There have been added 
40 miles of mains in the West-end areas, making 203 miles, Trunk mains 
from the generating station at Bow to the West-end are in regular work, 
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enabling the corporation to take a large supplementary supply from Bow 
when considered desirable. 

The net earnings of the West-end undertaking amounted to £49,398. 6s. Id., 
making, with £10,650. 10s. 3d. from 1901, £60,048. 16s. 4d. £10,000 was 
distributed as interim dividend at rate of 8 per cent. for the half-year to 
June 30, 1902, and there is £50,048. 16s. 4d. which tbe directors propose 
to deal with as follows: 44 per cent. preference dividend to Dec. 31, 
£15,187. 10s. ; dividend at rate of 12 per cent. for half-year to Dec. 31 

оп tbe ordinary shares, making, with interim, 10 per cent. for year, 
£15,000 ; reserve of guaranteed preference dividend of the City under. 
taking to Dec. 51, £5,044. 10s. 2d. ; carried forward, £14,816. 16e. 2d. 

City Undertaking.—The works in connection with the City undertaking 
were carried out by the Charing Cross and City Electric Co. (Ltd.), and 
the engineer of the corporation hes certified £569,202. 7s. 6d. as being 
due to that company under the works contract and the supplemental 
works contract, and in settlement there bas been iseued to the Charing 
Cross and City Company £200,000 City undertaking ordinary shares, and 
£369,202. 78. ба. has been paid in cash. The progress of the business has 
more than realised the expectations of the directors, Тое revenue from 
sale of current amounted to £27,774. Os. 10d. in 1902. The engineer-in- 
chief certifies that the plant, machinery and mains have been maintained 
in a high state of efficiency. The firat section of the generating station at 
Bow, equipped with machinery and plant of the most powerful and efficient 
kiad, is in regula? work. The building will afford space for the installation 
of further plant of 10,000kw. capacity. The trunk mains from Bow to the 
City eub-stations bave also been completed and used, while mains linking 
the whole of the City sub-stations have been laid and connected up. In 
the City 853 miles of distributing and feeder mains have been laid, making 
the total 1864 miles laid. The sub stations at Fenchurch-street, Upper 
Thames-strest and Ludgate-hill are regularly distributing energy within 


the City. A supplemental supply to the City distributing stations has 


been provided from Lambeth. It was not proposed to pro:eed with the 
erection of the distributing station ia Baech-street, but o wing to the unex- 
pectedly heavy demand in the northern area of the City, this work has now 
become imperative, and is being proceeded with. In the meantime the 
district is being fully and efficiently supplied by the other sub-station:, 
The equivalent of 98,895 8 c.p. lamps have been connected to the City 
mains during the past year, bringing the total to 150,729 lamps. Con- 
tracts are signed and negotiations pending for additions of, approximately, 
110,000 8 c.p. lamps. Requirements for motive power are largely increasing, 
and many of the newspaper and printing establishments are taking or are 
about to take energy from the corporation in lieu of the various forma of 
motive power now in use by them. 

The gross profit was £4,074. 84. 5d., but the net reveuue account shows 
a debit balance of £270. 7s. 5d. The £5,044. 10a. 2d. 44 jer cent. preference 
share dividend to Dec. 31, 1902, guaranteed by the corporation's West-end 
undertaking has been paid. 


London United Tramways (1901), Ltd. 


In the report of the directors for year ended Dec. 51, 1902, it ia stated 
that during the year great progress has been made with the construction 
aud equipment of new lines, totalling 15 miles of route and 251 miles of 
single track. Six miles of rou‘e have been opened for traffic, includiog 
the extensions from Hounslow to Barrack-road, and from Ieleworth and 
Richmond Bridge to Twickenham toan, and from Twicken*am town to 
Hampton-road and Teddington Junction. The remaining portions of 
the Hampton Court group of lines through Hampton to Hampton Court 
returning through Hampton Wick and Teddington to the Hampton-road 
Junction are practically completed and will be ready for opening at Easter. 
Аа ample site of 10 acres has been secured in Hampton-road, Teddington, 
for depót, sub-station, car sheda and workshops, with nearly 2 miles 
of storage sidings to accommodate upwards of 200 care. The new cars 
ordered last year will all be in hand before Easter. The company’s pro- 
posale to construct extensions from Kingston-on-Thames to Wimbledon, 
from Hammersmith Bridge via Barnes and Mortlake to Richmond, and to 
electrically convert the existing horse tramway between Kew and Rich- 
mond, and also a line from the Uxbridge-road across to Hammersmith 
were authorised last session, except a short piece of line in Bridge-road 
and Hammersmith Bridge. The london County Council are now applying 
for powera to construct this short piece of line, which they are prepared 
to lease to the company. The new act also provides that Richmond Cor- 
p?ration and the local authorities of Barnes aud the Maldens ani Coombe 
may not purchase before the expiration of 30 years, Wimbledon and 
Merton 25 years, and then only at fair market value. The directors have 
als» secured an extension of the purchase period with respect to lines in 
Brentford for 25 years from 1903. Powers were also obtained authorising 
the company to enter into working agreements with railway companies 
for through bookings. An agreement has bean sealed by the Middlesex 
County Council, and is in forze until 1919, whereby they undertake not 
to promote tramways or light railways in the company’s territory in 
Middlesex, to support the company’s applications from time to time, and 
to oppose any other company or person promoting schemes within that 
area. During the past few months arrangements have been made for 
working in friendly relations with the Underground Electric Railways of 
Landon (Ltd.), and it is intended that all the allied railway companies and 
the company ehall issue through tickets over their respective systems. 
The Underground Electric Railways of London having become the largest 
shareholdera in the company, their active co-operation will shortly be 
further assured by the election of representatives on the board of directors. 

Operations during the past year have resulted in gross receipts amount - 
ing to £222,256. 15s. 10d., and the working and general expenses and 
renewals are £120,938. 16s. 1d., leaving a net revenue of £101,517. 19s. 9d. 
After payment of interest and preference dividends there remains 
£50,156. 83. 7d., out of which an interim dividend at the rate of 8 per 
cent. per annum (less tax) was paid in August, leaving £27,603. 168. It 


is proposed to appropriate £23,546. 28. 3d. to payment of a final dividend 
on the ordinary sbares at the rate of 8 per cent. per annum (leas tax), and 
to carry forward £4,257. 13s. 9d. The total number of passengers carried 
during the year was 36,209,737. 

BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. (LTD.) 
—The report for 1902 states that the receipts were £14,334 and the 
expenditure £6,978, leaving £7,355. After adding £1,694, the available 
balance is £9,050. Debenture interest absorbed £4,500, and after pro- 
viding for other interest charges, the net balance із £4,012. The directors 
recommend the payment of preference dividend to Dec. 31, 1902, that 
£1,000 be placed to depreciation and that the balance (£2,909) be carried 
forward. The company is applying for powers authorising the acquisition 
by the company of electric supply orders for Lewisham and Penge. The 
Penge portion of this propoaaal must be dropped unless arrangements can 
be come to with the Penge Council. The bill also proposes to authorise the 
sale to this compavy of the whole or part of the Crystal Palace and District 
Electric Supply Co.'s undertaking. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) - The directors’ report for 
the year ended Dec. 31 states that gross receipts amounted to £237,447. дв. 6d. 
and working and general expenses and renewals £155,430. 3e. 5d., 
leaving £82,017. Ов. 1d. Interest amounted to £10,222. 9s. 9d., 4 per cent. 
preference dividend £18,300, and the interim dividend at the rate of 8} 
per cent per annum (less tax) for half-year ended June 30 amounted to 
£19,966. 28. 11d. The balance in hand allows the payment of a final divi- 
dend at rate of 94 per cent. per annum (subject to tax) absorbing 
£22,265. 12s. 6d., £10,000 is put to reserve for contingencies, and balance 
(£1,262, 14s. 11d.) is carried forward to the electrical renewals fund. The 
receipts from the tramways show the substantial increase of £20,101, and 
those of the carriage department an increase of £3,627. The total number 
of passengers carried during the year was 41,192,899, equivalent to 125 
times the population of Bristol. 


CAMBRIDSE ELECTRIC SUPPLY CO. (LTD.)—The director-s’ 1eport for the 
past year states that the rapid increase in the company's business renders it 
expedient thata new site be obtained and а new generating station erected to 
cope with tbe demand which has grown and is growing beyond all anticipation. 
So many applications have been received for a supply of electric energy to 
premises just outaide the borough, that the directors have decided to apply 
for Parliamentary powers to supply the surrounding district, and negotia- 
tions have been commenced with Cambridge Corporation which it is hoped 
will lead to a satisfactory result. During 19J2 there has been added to 
the mains the equivalent of 5,855 8 c.p. lampe, bringing the total to 38,556. 
The number of units supplied was 451,579, an increase ot nearly 50,000 units. 
After paying all charges, and placing £1,000 to depreciation, there is a 
balance of £5,965. 5+. 8d. added t» £118. 19s. 104. from last year. An 
iaterim dividend of 24 per cent. and interest on temporary overdraft and 
loan have been pa d, and leave £4,193. 11s. Ad., out of which payment of a 
dividend of 44 per cent. (making 7 per cent. for the year) is recommended, 
absorbirg £3,505. 11s. 6., and leaving £687. 19». 10d. to be carried forward. 


CENTRAL LONDON RAILWAY CO.—At the meeting on Wednesday, the 
chairman (Sir Henry Oakley) said tbat capital expenditure had been only 
£12,000, and they had a credit of £5,200 in thesettlemeat of their account 
with the Water:oo ani City Railway for their share of the Bank subway. 
They earned in the six months £181,000, compared with £168,000 in the 
corresponding half of 1901, or ап increase of £12,747—very nearly £500 
a week. The number of passengers had reached 22,455,776, an increwe 
over 1901 of 1,625,000. The expenditure for rate: and taxes was upwards 
of £7,876 more than for the йык шаш period. The besis on which 
they were assessed wa*, they thought, oppressive in the highest degree. 
The road under which their line ran from end to end never produced a 
penny iu the shape of taxation to the parishes through wbich it ran, but 
because they һай made a railway at enormous cost and at considerable 
risk to their proprietors, that enterprise was taxed to an extent practically 
of 20 per cent. of its earnings. They propose а dividend of 4 per cent. 
practically all round, but there was a considerable balance, out of which 
they recommended £10,000 to be put to reserve, and £27,000 to be carried 
forward. The railway on the year bad earned a 5 per cent. dividend, but 
the board were unanimously of opinion that it would not be advisable to 
divide their profits up to the hilt, but that they should keep some 
money in hand so as to be able to take advantage of any improve- 
ment that occurred in connection with plant and apparatus to keep 
their railway up to the standard they had set to themselves. In 
regard to ventilation, they had decidel to establish a huge fan for the 
railway at Shepherd's Bush, which would be driven by electric power and 
would be sufficiently powerful to exhaust the air in the tunnel in an 
almost inconceivably brief space of time, во that they should be able to 
keep the current more or less constantly goiog, and at night, by closing 
the doors at every stition, so as to secure the system practically 
sealed, to pump out the whole of the air in the tunnel, and 
thus obtain, at all evente, the highest purity possible the first thing 
in the morning. In addition, they proposed all day at their Bank station 
forcing air iuto the dead end, where the trains shunt, sothat, where it was 
almost impossible to do so before, the foul air would be driven out. 
Another practical point was the provision of motor cara, with a view to 
complying with the recommendation of the Vibration committee, They 
were ordered in May or June last, and were to bs delivered by the end of 
the year. They had so far advanced tbat one was almost in possession, 
and they believed that within а month or six weeks they should have a 
substantial number of their trains being run by motor cara instead of by 
engines, and they were satisfied that when they were able to work the line 
with these cara instead of with engines they should ab»lish all ground of 
complaint on the question of vibration. 
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DUBLIN UNITED TRAMWAYS CO. (LTD.) At the meeting on Monday 
tbe chairman (Mr. W. M. Murphy) said that their receipte amounted to 
£132,249 for the past half-year, against £128,416 for the corresponding 
period of 1901. They carried 47,000,000 passengers last year, against 
26,000,000 in 1896, the money received being £251,000 against £175,000, 
во that while the passengers had increased by more than 80 per cent. the 
receipts increased only 44 per cent. After paying all fixed c they 
had £40,240, which enabled them to pay the6 per cent. preference dividend, 
6 per cent. оп the ordinary shares, and to carry forward £5,565, against 
£4,668 last year. They had surpassed all their previous records in the 
low cost and high efficiency of electrical operation. Their costa for the 
last half-year worked out at 0°442d. per unit. That result was arrived 
at while maintaining their plant in the highest state of efficiency. Their 
consulting engineer (Mr. Parshall) reported that their electric traction 
system was in efficient and proper working order throughout. The 
renewa!s and expenditure upon the plant were sufficient to ensure the 
permanency of the present results. Waen the cost of coal in Dublin was 
taken into account, their works costs were lower than any other station 
in the United Kingdom. A portion of their plant had now been in 
operation for more than six years, and most of it for three or four 
years, and it was gratifying to find that while it had been kept in 
the best condition and in the highest state of efficiency, the cost 
of maintenance had rather diminished than increased. They paid in 
rates and taxes last year £17,560. From the reckless way in which 
huge expenditure was emberked on by the local governing bodies they 
might apprehend that the rate limit had by no means been reached. 
He instanced the large expenditure by the corporation on their electricity 
generating scheme, which would, he contended, be а permanent addition 
to the rates of the city, 98 it could never by any conceivable means pay 
interest and sinking fund. The corporotion were expending something 
like £150,000 on a generating station at Pigeon House Fort, and when all 
that expenditure bad been incurred the tramway company could supply 
them with electricity, and make money out of it, at a cheaper rate 
than they could generate it for themselves. Notice had been served 
on the directors by certain shareholders to the effect that they 
were advised that the agreements under which the company peid way- 
leaves to the local authorities were ultra vires and illegal, cautioning the 
directors against paying further sums under those agreements, and holding 
the directors personally responsible for any such payments. The directors 
had no desire to evade the obligations which they entered into. No matter 
how excessive the terms to which they were obliged to submit at the time, 
they would endeavour, as far as they were concerned, to carry out those 
agreements. If, however, it should appear that the directors may be called 
upon to put their bande in their own pockets to make good payments for 
wayleaves, no one could blame them if they awaited a judicial decision on 
the subject. We have accordingly given inetructions tor а case to be pre- 
pared and submitted to eminent counsel for their advice, and until they 
received and considered that advice he could ssy nothing further on this 
subject. 

GREAT NORTHERN AND CITY RAILWAY CO.—At the meeting on 
Monday, the chairman (Sir Charles Scotter) announced the works in con- 
nection with the company's line in both tunnels from the south end of the 
cross-over at Drayton Park to the buffer stops at Moorgate-street were 
practically completed. The station buildings at Moorgate-street and Essex- 
road were up to roof level, and those at Drayton -Park were practically 
finished. e generating station was also practically finished. Six trains 
of seven coaches each had been delivered, and two more were ready at the 
builders’ worke. Twelve motor-cars were being fitted with electrical арра. 
ratus and brakes and were nearly complete. The lifts at Moorgate-atreet 
and Eesex-road were ready to run. The gas and electric lighting in under- 
ground passages and platforms at Moorgate-atreet, Old-street and Essex- 
road was finished. Preparations were being made for commencing work 
on the Lothbury extension and the station at Highbury. The tunnelling 
of the Drayton Park-Finsbury Park section was proceeding. They could 
complete the line between Drayton Park and Moorgate-street and work it 
ав а section within) the next three or four months, but the subject had 
been under serious consideration by the directors, and also by the con- 
tractors—who had certain liabilities in connection with the working of the 
line after it was finished—and they had come to the conclusion that it 
would not be advantageous to open that section of the line. Drayton Park 
was not the source of traffic that they were seeking, but Finsbury Park 
was, Every difficulty with the Great Northern Railway Co. had been 
removed and they were working cordially together. They looked upon 
the extension to the Bank as almost as important as the extension to 
Finsbury Park, but the opening of the line would not be contingent upon 
the completion of that section. Ав soon as the Finsbury Park section was 
completed they proposed to open the line from Finsbury Park to Moor- 
gate-atreet. About three weeks эро the track of the railway was eo far 
advanced that they had some experimental running, and nothing could 
have been more satisfactory. The weight of the train, with ite motors, 
was about 150 tons—almost three times as great as the weight of the 
experimental train which run on the Waterloo and City Railway, and 
which was, by the way, a failure at the time. 


LIVERPOOL OVERHEAD RAILWAY CO.-—The half-yearly report states 
that the gross receipts amounted to £41,263. 11s. апа working expenses 
to £51,118. 2s. The number of passengers carried was 5,440,504, com- 
pared with 5,433,454 in the corresponding half-year of 1901. The 
accelerated service came into operation on Oct. 1 and the results have 
been satisfactory. Bills have been deposited by the Cheshire Lines Com- 
mittee for powers to effect a junction with the railway at the Herculaneum 
Dock, and by the Seaforth and Sefton Junction Railway for powers to 
construct a new line connecting the Southport and Cheshire Lines Exten- 
sion Railway at Sefton with the line at Seaforth. Negotiations are in 


progress with the Lancashire and Yorkshire Railway Co. for effecting a 
junction at Seaforth. The total receipts were £41,263. lls., and the 
working expenses £31,118. 2s, leaving £10,145. 9s. After deduct- 
ing interest (£3,800) and adding balance from last half-year of 
£35,792. 198. 7d., there was available for dividend £10,138. 8s. 7d.. The 
directora recommend dividends at following rates (less tax): 5 per cent. 
per annum on the preference shares (£3,000) and at the rate of 14 per 
cent. per annum on the ordinary shares (£35,125), leaving £4,013. 8s. 7d. 
to be carried forward. 


LONDON, CHATHAM AND DOVER RAILWAY CO.— Mr. J. Staats Forbes 
presided at the half-yearly meeting of this company on Tuesday, and 
referred to the bills promoted in Parliament by the company. One bill 
authorised the managing committee to work the railway by electric power. 
Mr. Forbes thought everybody seemed a little mad on electricity. Mr. 
Yerkes had just arrived from America again, and they knew what he was 
doing. They were all going to be electrified. There was no doubt what- 
ever that all companies must be prepared to face the question of electrical 
traction, on а portion of their railways, at all eventa. The company's bill 
was then approved. 


METROPOLITAN ELECTRIC TRAMWAYS (LTD.)—At the meeting on 
Friday the chairman (Mr. E. Garcke) said that although no public issue 
of capital had been made they had close upon 2,500 shareholders and a 
subscribed capital of about £750,000. That arose out of the arrangement 
made with the shareholders of the North Metropolitan Tramways Co., who 
had agreed to exchange their shares ia that undertaking for shares in the 
company, and also from? the fact that the British Electric Traction Co. 
had agreed to take payment for the various assets which they were trans- 
ferring to this company entirely in shares. The company was working 
under lease from the London County Council something like 48 miles of 
tramways in the north of London. The County Council had given notice 
of their intention to convert some important sections of those tram ways to 
electric traction on the overhead system. He understood that the lines 
from Aldgate to Poplar and from Aldgate to Bow were likely to be converted 
at an early date. Their next asset consisted of 74 miles of tramways in 
the county of Middlesex, which, until quite lately, belonged to the North 
Metropolitan Company, and which were not subject to the lease of the 
London County Council. These lines run from Finsbury Park to Wood 
Green and Edmonton, aad there was 1 mile of tramway in the county of 
London. Part of the 74 miles of tramways could not be purchased by the 
authorities until 1925, and the remaining portion not until 1930. The 
company had authority to convert those tramways to the overhead system 
of electric traction, and it was the intention of the board to proceed with 
the work forthwith. Important concessions had been secured in the 
counties of Middlesex and Hertfordshire, which included the working of 
something like 50 miles of light railways in those counties immediately 
continuing the tramways to which he had referred. All these would be 
operated electrically and equipped on the overhead system. The leases 
granted to the company were for 30 years in the case of Middlesex and 
42 years in the case of Hertfordshire. The capital required for constructing 
the lines would be provided by the county councils, while the company 
would provide the funds for supplying the electrical equipment and 
rolling stock. On the expiration of the leases the company would be 
paid for the electrical equipment on the basis of portions of a going concern. 
The capital to be provided by the county councils would carry interest at the 
rate of 44 per cent. in the case of Middlesex aud 4 per cent. in the case of 
Hertfordshire. The company would be entitled to interest at a like rate 
in the case of Middlesex and 6 per cent. in the case of Hertfordshire. 
The county councils would share in the net profits, after payment of 
interest charges and expenses, at the rate of 45 per cent. in the case 
of Middlesex and 55 per cent. to the company, and in the case of 
Hertfordshire 40 per cent. of the net profits and the company 60 per 
cent. Another aset which the company would possess in a short time 
would be rather more than half the capital in the Harrow Road and 
Paddington Tramways Co., wbich owned about 34 miles of tramways 
in the neighbourhood of the Edgware-road, Paddington aod Willesden, 
forming а link between some of the various light railways and bringing 
those railways to a point nearer to London. А bill was being pro- 
moted to[|authorise these lines to be equipped on the overhead system. 
Running powers bad been obtained for tramways in Watford and Wal- 
thamstow which would enable the company to carry passengers from their 
system direct to Epping Forest. The directors had sgreed with the 
London United Tramways not to interfere with each other in the pro- 
motions in their respective areas. An important scheme was in contem- 
plation to acquire the interests of the British Electric Traction Co. in the 
two power acts which had been obtained in the north of the metropolitan 
area. Those acts gave the promoters rights in perpetuity to supply electric 
energy for electric lighting, for tract.on and power purposes generally. 
They proposed to establish large generating stations to distribute electrical 
energy in bulk over the whole area. Although the company's undertakings 
were enormous, and in the ordinary course would ne essitate the raising 
of many millions of capital, by the economical financial arrangements made 
with the county councils and the British Electric Traction Co., and by the 
purcbase of the 74 miles of tramways, by taking over the obligations of 
the North Metropolitan debenturee, they were released of all necessity for 
raising considera bla sums of capital. They would probably make an issue 
of capital shortly. 


METROPOLITAN RAILWAY CO.—The chairman (Col. J. J. Mellor) at 
the meeting on Friday, referred to the progress made in the conversion of 
the line to electric traction, and said their electrical engineer (Mr. T. Parker) 
had given the following report :—“ A contract was made with the British 
Westinghouse Electric and Mfg. Co. on March 20, 1902, for the whole 
machinery for the generating station, consisting with all appliances and 
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details of a total of 14,000 н.р. The machinery was contracted to be 
delivered and fixed and ready for running at Neasden by Nov. 30, 1903. A 
contract had also been made with the same company to erect а power station 
to be ready for receiving the main machinery at the contract dates. The 
building would be of sufficient capacity to receive further additional 
machinery of 5,000 н.р. capacity, and to be easily extended for receiving 
altogether a total of 28,000 H.P. The contracta for the rolling stock, con- 
ductor rails, sub-stations and for the entire equipment of the company's 
portion of the circle, and also other portions of the system, were let and 
being let in such order tbat the completion of the entire works should fall 
in with the completion of the buildings and the equipment of tbe generat- 
ing station. The Westinghouse Company would, of course, fulfil their 
contract and trains should be running by electricity directly following 
the date given." 


NATIONAL TELEPHONE СО. (LTD.)—The directors at their meeting 
yesterday resolved, subject to audit, to recommend the following dividends 
for half-year ended Dec. 31 :—At rate of 6 per cent. per annum on first 
and second preference shares; at rate of 5 per cent. per annum on the 
third preference shares ; at rate of 6 per cent. per annum on the preferred 
stock, and at rate of 44 per cent. per annum on deferred stock, being 
equivalent to 5 per cent. per annum on the ordinsry shares now divided 
into preferred and deferred stocks (less tax in all cases), carrying £105,000 
to reserve and about £12,000 forward. The transfer books will be closed 
from 9th to 19th inst. inclusive. Dividend warrants will be posted on 
the latter date. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—-The report for 
the year 1902 atates that the gross profit amounts to £6,066. 13s. 3d., an 
increase of £1,759 over 1901. The gross receipts show an increase of 
£2,314. Interest and charges absorb £2,464. 10s. 5d., and £1,000 has been 
placed to depreciation, which now amounts to £3,000. The whole of the 
balance for preliminary expenses, provisional order expenses and consulting 
engineer's fees (£1,032. 14а. ld.) has been written off. Including 
£2,499, 15s. 11d. brought from last year, £4,850. 18s. 7d. is available for 
dividend. Of this £2,000 bas been placed to general reserve, and the 
directors propose the payment of а dividend at the rate of 23 per cent. on 
the ordinary shares (£1,500) and to carry forward £1,350. 188. 7d. A satis'ac- 
tory reduction has again been effected in the cost of generation, and under 
favourable conditions it is hoped this will be continued during the current 
year. The directors have decided to replace one of the present generating 
sets by one of larger capacity and most modern type, to meet the increasing 
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LEDBETTER & CO. (LTD.) — Reg. Jan. 27, capital [22,000 in £10 shares, 
to take over business carried on as J. H. Ledbet ter & Co., and to carry on 
the business of producers and suppliers of electricity, electricians, engineers, 
manufacturers of magnetic and galvanic apparatus, &с, 

MARCONIS WIRELESS TELEGRAPH CO. OP CANADA (LTD.)— This is the 
title of a new company registered in Ontario with an authorised capital of 
$5,000,000 in $5 shares. . 


CITY NOTES. 
— sl 

MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 22d. per ogg (Feb. 5)  Consols (22 per cent.) 92,,—935,, for 
money, 952; —95/4 for account ; 24 per cent. 954 —94 (Feb. 5). Consols 
Pay Day, March 2 ; Stocks and Shares Continuation Days. Feb. 10 and 24; 
Ticket Days, Feb. 11 and 25; Pay Days, Feb. 12 and 25; Mining Share 
Carry-over Days, Feb. 9 and 23. 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—For half-year ended 
Dec. 51 the balance of profit (including sum brought forward) after pro- 
viding interest is £10,228. 5s. 9d., and the directors recommend a dividend 
at rate of 9 per cent. per annum (absorbing £6,750) and writing off £1,500 
to depreciation, leaving £1,978. 5s. 9d. to be carried forward. The number 
of passengers carried was 1,569,937, The receipts from all sources amounted 
to £21,031. 13s. 5d. 


BRITISH ELECTRIC TRANSFORMER MFG CO. (LTD.)—The directors on 
Tuesday resolved to declare a dividend for the half-year ended Dec. 31, 
1902, at the rate of 10 per cent. per annum, with a bonus of 2 per cent. 
Dividend warrants will be posted on 9th inst. 

LONDON ELECTRIC SUPPLY CORPORATION (LTD.) -The profit for the 
year ended Dec. 31 is £35,342. 5s. 11d., compared with £25,220. 8a. 2d. for 
1901. After paying interest there remaius £22,522. 16s. 5d., including 
£1,489. 19s. brought forward. The board recommend payment of dividend 
of 6 per cent. on preference shares for the year (taking £14,952), placiog 
£6,000 to reserve and carrying forward £1,570. 16». 3d. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
directora’ report states that the gross earnings for the past year were 
£14,600. After paying interim dividend, interest, &c., and providing 
£500 for depreciation, a dividend of 5 per cent. is recommended, making, 
with the interim, 83 per cent. for the year. Mr. W. D. Hunter has been 
appointed managing director of the company. 

NORWICH ELECTRICITY CO. (LTD.)—The purchase of this company's 
undertaking by the Corporation was completed on Saturday last, the share- 
holders receiving the equivalent of £19 per £10 share. The business was 
formally handed over by the chairman of the company (Mr. Е. W. Harmer) 
on Monday to the mayor (Col. Harvey). 


ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The share 
пч books of this company will be closed from the 4thfto 18th inst 
inclusive. 


SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.)—The directors 
recommend, subject to final audit, a dividend on the ordinary shares at the 
755 1$ per cent. for the year 1902. This compares with no dividend for 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Wednesday, Feb. 18, as а special settling day in 50,0007 per 
cent. £l cumulative preference shares (issued at 18. premium, 118. paid, 
of which 10s. is capital and 1s. premium) of the Blackheath and Green cich 
District Electric Light Co. (Ltd.). The committee has also ordered the 
further issue of £40,668 sterling 500 year 4 per cent. redeemable deben. 
ture stock of the Commercial Cable Co. to.be quoted. The committee have 
been asked to allow the further issue of £50,000 4 per cent. redeemable 
debenture stock of the Charing Cross and Strand Electrisity Supply 
Corporation ( Ltd.) to be quoted. 


— 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


2 AGGREGATE. 
1 Week | B | Ine. 
or Dec. No. of Inc. or 
4 | (o ese. Amount рас (o) 
PEE EROR, |... ишш асад 
£ & £ £ 
Aberdeen Corporation... Jan. 31 789 7 251| 35 | 34,781 |+ 8,423 
А серо» tion . 5 ! ^ + 26 gi 10,799 en 
Bley ...... eer » гай $ 478 ase 
*Birmingham Tramways.| , 31 | 4,805|/+ 508] 4 | 18,567 |+ 609 
*Blackburn Corporation. „„ 30 | 653/+ 79| 45 | 35,693 |+ 4,568 
Blackpool Corporation.. , 29 | 270|+ 45 44 | 39,500 |+ 741 
Blackpool and Fleetwood,  ... sie wks Dus 5 E 
Bolton Corporation Feb. 1 | 1,518/+ 153| 44 | 71,610 |+ 5,947 
BournemouthCorporat'n| Jan. 28 7555 42.585 „, 
* Bradford Corporation... Feb. 13, 174 2,005 44 145,910 +97466 
Brighton Corporation. , 1 730 1 263 10 7244 |+ 3,124 
Brisbane Tramway Dec. 17 2,417 T 51 25 58,447 + 7,751 
Bristol Trams & Carriage Jan. 30 4, 190 f 385 10 | 38,536 + 3,460 
Buenos Ayres & Belgran. | ,, 4 3, 465 f 560, 1 3,465 + 560 
Burnley Corporation. „ 51 | 654+ 285) 18 | 11,606, . 
Calcutta Tramways Co...) „, 51 k 45.040 7 n % 5 |R170,113 + 856,176 
Cardiff Corporation .....| „ 31 1,561 | o 44 64, 1a 
Carlisle Tramways Co....| „ 31 143'+ 3097 4 644 55 
Central London Railway! „ 31 7, 004 + 320 5 | 51,676 + 1,796 
Chatham & Dist. Lt. Rys. , 29 384 4; 1,519 T 
City & South London Бу. Feb. 1 5,515|+ 294) 5 | 16,993 |+ 1,916 
Cork Elec. Trams. Co. ..|Jan.29 | 387 f 81] 4 1,565 |+ 4 
Devonport & Dist. Trams „ 25| 364|- 34) 34 1,254 — 15 
Doncaster Corporation. ee is dus Р e 
Dover Corporation ...... » 31 169 - 5 44 | 9790|- 242 
Dublin & Lucan Railway| Feb. 1 87/+ 15| 5 381 50 
Dublin Southern Dist....| Jan. 50 695/+ 59) $4| 2,854), 275 
Dublin United ..... „ 30 | 5,535 ＋ 367 §4 | 15,067 
Dudley—Stourbridge ...| „ 23 614 | 4- 1 33) 2,090 + 44 
Dundee Corporation ...| „ 28, 753/+ 140 4 3,239 |+ 505 
East Ham Council .....| „ 31 476|+ 18) 4 1808 |+ 548 
Gateshead & Dist. Tram ,, 25 | 756/+ 128 34 2,562 |+ 440 
Glasgow Corporation. „ 51 |11,918|4-2,129, 34 427,825 |+ 4,529 
Gravesend—Northfleet | „ 25 | 149] a 33 | 5M — 
Greenock & PortGlasgow| , 25 | 358|- 15 354 1,294 + 54 
Hartlepool Tramways..| „ 23 198,4 28 34; 665 |+ 70 
Hull Corporation... .. „ 311, 701 ＋ 139 44 | 78,057 |+ 5,476 
Isle of Thanet Со, ... „ 31 22+ 6 5 1,145 157 
Kidderminster & Dist....| „ 25 90+ — 4 54 309 + 6 
Leeds Corporation ...... „ 51 | 4670;4 632 44 226,556 | + 36,956 
“Liverpool Corporation.. n 52 | wig “ig I 
Liverpool Overhead Rly.| Feb. 1 | 1,416/+ 144, tb 7,309 + 442 
Manchester Corporation.] Jan. 31 | 8,176 4 5,949 85 (321,151 ө: 
Merthyr. . .. „, 25 | 153|- 38, 33 10 — 104 
Middleton... . „ 23 207 53 758 .- 
Neweastle-on- Tyne Corp| „ 31 | 3,055 T 5 | 14,654 „ 
“Oldham, Ashton & Hyde. „ 23| 492|+ 43, 34 1,642 + 99 
Ferth(W. A.) Elec. Trams „, 30 | 1,192/+ 162 $4 5,230 1+ 689 
Poole & Dist.. .... „ 23 215 “ 40 34, 690'+ 76 
*Portsmouth Corporation| „„ 31 1, 227 ＋ 264 etl uie lum. S 
Potteries ..................| „ 25 | 1,480/+ 155 34 4,730 + 182 
Rothesay .................. » 25 23+ 2 34 147 + 57 
*Salford Corporation . Feb, 2 | 2,751/+ 973, 44 |120,632 | „ 
“Sheffield Corporation ..| , 1 | 3,960/+ 582, 5 | 19,656 |+ 1,450 
Southampton Corp......| ,, 29 799 T 78 43, 244 IL 
Southend Corporation у И Е on ID 
Southport Tramways ..| , 25 | 184| 68/34 669 |+ 265 
“8. Staffordshire Trams. „, 604 — 102 34} 2,042 |- 348 
“Sunderland Corporation.] Feb. 1 | 1,014 + 95 ... СЕ 85 
Swansea Trams. , 23 397 — 15 33 1,411 + 5 
Taunton Trams....m—| „ 25 46- 5 54] 155 — 2 
Tynemouth & Dist, .—| ,, 25 182- 7 3h 614 — 28 
Weston-super-Mare - „ 21 19, .. | 5 61 em 
Wigan Corporation es ges sae on 533 
Wolverhampton District; „ 25 501 + а 541 996 |+ 
These comparisons are wi dijo, in od last gear. 
. Partly electrical. d t Minus 8 си «4 Plus 8 4 $ plus 2 days. 
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Amount! LAST Previous 2 PER BUSINESS DONE 
pe ОР рт. КАМИ, Werx’s PRICE, Свит. DIVIDEND DUX. DURING WEEK 
'| SHARE. | DEND. JAN, 28, "эы YIELDED. ENDING FEB. 4, 
WW ñ 0 1 rns ebe — 1 А 8 n 
e.. miite ch D’st’ct — m vee vee 
4100,000 n% Do. 4j 1st Deb. Stock Рту. Certs, A &oon.).| 113 116 113 116 318 7 2% oe ose 
7,500 10 1 Bournemouth and Poole Elec. Supp! WA ET, OC 12} 184 5 8 8 " - - 
vh| 10 "t tha, ak par omn ent Saat. г 10 11 4 110 xs ss се 
7,500 10 Do, 6% Cu Cum. Second Pre “> 10] 113 10à 11$ F - бе 
£10,000 | Яаж 4 4$ per Cent. Debentore Stock е $6" 103 106 108 108 4 411 — edo ees 
£50,000 | Stock — Bromley (Kent) Elec. Light and Power Ist Debs... | 102 105 102 105 " eve — on 
50,000 5 8/6 ш & Kensington Eleo. Supply Ord ..... ....| 104 10 104 109 314 5 Me 108 ө 
$0,000 5 3/6 ро. 7 205 56 %„%6%„„%6 eee 10 1 10 10% 8 6 8 March and September ees eee 
2 : e Oaloutts 1 5 1 Ond. (1 to 80,000) sss soso г - 7 ; 418 2 dt 7 
LI / 30,001 to s tar el — wee 
£250,000 | Stock 496 | Central Electric Supply 2 4% Guar. Deb. Stock. 106 109 108 109 818 8 * SY (e 
50,000 5 40 | Charing Cross & Strand Elec, р. (1 60 50,000) ... sé 9$ 10 % 10 5 0 0 | February and August 91 d 
$0,000 5 „өө Do. (50,001 to 70,000) ве ванни COCR T ROR E EES aa bentur 9 24 9 94 eee - eos eee 
70,000 H 2/3 Do. 4% per Cent. Preference ..........- — 5è 6 Ы 6 815 0 10 x өөө — 
40,000 5 # /5% Do. City Undertaking 44% Cum. Pref. 4 51 4 Б 4 911 өгө - 
£250,000 Stock 2 Do. Deb. Stock Red.. аа 103 105 103 105 8 16 11 P^ 104% 148 
64,436 H Chelsea Elec SuppiyOrd, (Nos. 1-14, 000420,501-60, 080) 5 5h 6 52 81$ $ | 238K 68 |. ... 
100,000 | Steck «4x Oent. Debenture Stock (red.) .. 108 111 108 111 4 1 0 | June and December... see ee 
70,595 10 10/0 ache ee Electric Lighting Ord. . sere: 10 11 10 1t 411 0 February and August 10j 104 
40,000 10 6 per Cent. Oumulative Pref, .. 13b 14% 184 — 14] 4 2 9 | January and тшу... dia en 
£400,000 | Stock 5 * Do. 8 per Cent. Debenture Stock (red.) 122 127 121 127 818 9 | June and eoe — - 
£800,000 | Stock Do, 449% 2nd Deb. Воск Certa. allpd.).... | 102 105 1C2 105 4 5 6 к 1044 ci 
40,000 10 County of London and Brush Prov. "a : 0 84 9t 443 — si — 
82,000 10 6/0 Do. $ Oent. Cumulative Preference ..... 13 18 12 18 412 4 March and September 125 12} 
виз а ax ро, фу Dob. Si Stock (allpd.)(red.) ..........- M ay * 111 4 1 - 8 11⁰ 105 
ity Buppl . о ное... ree 5 LJ eee * 
£50,000 Btock TT] Do, 43 lst Debenture 8 k (red.). mr 102 105 102 105 EI | ТЇ eee * 
11,000 è 3/6 Hove Electric hting Ordinary. . eee ee ee e 74 8} 73 E} d 14 2 еа Р 
11, 000 5 5/0 апа htab Ordinary PETE: 10 11 10 11 41011 sio 103 1'$ 
10,000 5 Do, 6 Oent. lat ТТТ ЫЫ 6} 61 ei 61 4 8 11 January апа July eee ee. soe eee 
£90,000 | Stock 4 TE ed 4% Deb. Stock (red.). xd| 101 104 100 103 817 8 * ese ese 
£115,000 | Stock 4% рар & Notting HillOo.(J't.Btn.)az| 106 107 104 107 314 9 са ба vá 
4111;000 ? е London шо! Sappi Ordinary (Deb. Stk, (red.) H 50 * + 1 7 а - eoe 
£350,000 | Steck 4 Do. 2 ра ар lat М Doben аге... 96 93 97 Xx 4 0 2 Mar.; June, «Dec. 974 - 
100,000 10 1 Metropolitan Elec. 8u „ (1 to 85,000)... 17 18 17 І 817 9 | April and October...... 17,5 E: 
£220,000 | Stock per Gent Dek Stock Firet Ma 107 112 107 112 4 0 8 |Juneand December. 
£250,000 | Stock H3 Oent, Mort. Deb. Stock ( P 98 101 £8 101 810 8 да e ev 
10,853 1а lectric Ordi nary MALLA Il 14 15 14 15 4 0 0 M r (10090009 0009»000009ap = у 
£50,000 100 4% 4 m, iet Cent. 1st Mort. Debs. ш... 101 104 101 104 317 1 е m 
12,194 Ld 2/6 Oxford Hlectric ee ELLOT] 5 6 5 6 4 8 4 "n eee eee 
250, 000 Stock t% Do. 4% Debenture Stock O08 Oe 2499 "74409 *99 зө, 97 100 97 100 4 0 0 9 ens ooo 
300,000 1 eee Band Electric — eee eee eet eeeee (ETETETT TETTETED P th H eee s.. eee — 
“135,000! Stock — River Plate Elect. Lt. & Traction 6% 1st Mor.Deb...| 8 83 78 83 TE January and July ... ә e^ 
£100,100 100 44% Royal Electric Oo. of Montreal 447 1st Mrt.Dba, ... 101 108 101 108 4 7 5 | April and October... —— — 
40,000 b 5/0 | Bt. ванд Pall Mall Blectric Ordinary .......| 144 15% Mj 15i 413 7 | February and August 15 144 
30,000 b 3/8 per Cent. Proference DIE 8i 9% By 9% 8 13 8 " "n я eee 
i| po мх EE P a — es 
.. eta upp y ...+.-- - - * eee s.. ө 
22 Btook | 4x Do. 4 Debenturef g ang xd 80 ° EN 90 1 81 + " ^ 
. Routh London Electric up 1 ere замир TT eee eee 14 З 
80,000 5 1/8 aid s Electric Supply 177 aah е 20900 690 990p. 4 5} 4 E PEA AE 5 bee 
80,000 5 1/8 Do. 5% Cum. Pref. MILII pti +e 4 55 4 5 eee eee oe 
110;000 „ 6/6 | Westminster Hleotrie Rupplv Ordinary . lit 125 12 18 419 4 | March and September 121] 124 
38,141 5 2/6 Do. Брег Cent. Cum. Pref. . . eee e 6 64 6 64 8 16 11 oe à s.. 
£67,100 108 4X |*Afri помала Deb. (red 96 140 968 10 4 0 9 az 
can Direct Telegraph 4% Mort, "— anuary an ooo ove 
25,000 10 eee Amazon T seee PESOS toote 09094» FOOSE 094 SF. ИСНЕ 2} Bh 24 88 eos — ада Decem ese oes 
4119,700 100 eee Do, E per t. Debentures оффе ове eoa „„ 70 80 70 80 n oes oon 
£788,840 Btock 15/0 lo- American „„ „„ „„ „„ me 47 to 47 5) 5 18 4 Feb,, May, . Aug., Nov. 4) — 
£3,105,580 Btock 80/9 . Profe pertot had dde totoot tetom повен ое POS Om tee 89 91 89 91 9 1 t 1 1 LU "n tot 891 
£8,106,580 | Stock 2/0 Do. Deferred ............ е еер D i nates 71 — 8 7 1 4 5 " e 7 
$18,388,800 | $100 $2 Commercial Oable Capital Stock баана! AI 180 170 180 6 2 9j | Jan., Apr., July, Oct. e e 
1,281,877 | Stock 4 * ро.  éperOent.Debenture Вию... 01 94 90 93 45 0 " 2 90 
16,000 10 4/0 | Ouba Submarine Ordinary ............................... Б 6 5 6 613 4 | February and August 53 415 
6,000 10 10/0 Do. Preference 10 рег Cent. БЕ OF oo Фе, 18 14 18 14 7 2 10 17 "n es oon 
13,000 5 2/0 | Direct Spanish . „ .. 24 34 2% 84 5 14 4 | April and October...... - — 
6,000 5 5/0 Do.  10perOent. alative Preference . 7 8 7 8 6 510 А ove — 
430,000 50 4 Do. ( per Cant. Debentures e e e | 98% 102% 68% 102% | 4 8 8 | January and July үн 
60,710 30 8 Direct United States Oable .. 10 104 10 10} 6 310 | Jan., Apr., July, Oct. 10,4 vee 
£92,£00 100 4 Direct West Indis Oable 44% Bg. “Db. (within Nos. 1 98 101 98 101 4 9 1 | June and December . өзө - - 
£4,000,000| Stock 25 Eastern LR IS [to 1,200) (red. 112 117 19 117 5 19 8 | Jan., Apr., July, Oct. 104 112 
£1,955,566 | Btock 17/6 Do. N рег Cent. Preference Stock ......- 85 ES 84 E7 4 0 6 8 81 
1,584,045 | Stock 4X |+ Do. брег Oent. Mort. Deb. Stock (red.) 21:205. . 168 165 108 814 4 | May and November. ..| 106$ 105 
800,000 10 2/6 | Eastern Extension eR M EN db ib 10 11 6 7 8 Jan., Apr., July, Oot. 11 104 
£820,000 Stock 4% Do. 4 per Cent. Debenture Btook VEA IE i0 110 106 108 814 1 | February and August ese - 
20, 000 100 4% stern and B. African 4% Mort. Deb., 190^ .. х1 99 102 08 101 819 8 | Feb апа ха, aka И үк — 
4200, 000 36 4 Do. 4 рег Gent. Mauritius Bub. Debs.(red.,. | 99% 102% 93% 102% 838 Б | Mayan November . 
150,000 10 5 Great Northern of Oopenh 23 25 23 $5 6 0 0 | January and J 201 223 
£66,300 100 44% | Нан аха Bermuda Oable 44 ort.Deb. AwthnNos 93 101 98 101 4 9 1 | Jun? and Dece PN < ө» 
11,000 M 12/6 | Indo- 1 to 1,200) (rod. | 87 41 87 41 6 171 | May and November .. — 
£100,000 100 6% London Platino-Brasilian 6 per ‘Oeni. Debs., 1904 .. | 101 105 101 105 5 14 х | March and September ese 
£100,000 100 4% Pacific & European Tel. 4% Guar. Debs. (red.) . #7 100 97 100 4 0 о | June and December... | ER ә» 
15,609 10 . |*West African Telegraph Shares . . . . . c e 3 4 8 4 © а | эн э» 
80,008 2} .. West Ooast of America новае ове LLAIII SI SD NIS ILI i i ы €: | * 
£150,000 100 4x д Do. 6 рег Oant., Debentures „% 289 ee 6 £9 16 99 409 January and J 8 ты ses 
88,321 0 v Wost India and Panama „„ % %ẽũ%“ „% „%ů ва ... і і 15 ул ° May and Novem | : эте 
84,563 10 t/0 De, “Epit Dont: lat Pre. si. . 41 E 4} 5 11 8 6 n " bà 4i 
4,669 10 FU Do. брег Cent. 3nd Prefarence ..... o ooo: 3 Bg 2% 3$ ; - \ 
280,000] 100 5X |+ Do.  &perOent.Debentures ............. | 98 101 (8 10 419 0 January a and Jay sn ‘stad {9 08 
207,980 10 8/0 тише тот» (late Br zili'n Submarine) 10$ 113 10 11 678 ar., June, Oot., Dec 103 10 
£75 ,000 100 5% sy бы Debs. (2nd Series, 1808) .. 100 103 100 108 417 1 vane 1 December... КЎ 24 
400,000 Stock 4% Do: H — Cent. Deb. Rtook (red.) . . 97 160 97 160 4 0 0 бэ oe 
44,000 * TELEPHONES. Р А , А i 
5/0 Ohlli Telephone (fully paid) $4966 Senne 60, блай баз. 00 4 4 4 Б 1 1 ugust $00 ore bes oes 506 Ogg eee eee TT 
324,850 | 10/0 8 Consolidated Telephone Con. and Manfg. ..... .. 10 2/0 10 8/0 |15 о 0 | April and October...... in - 
72,080 1 Monte Video Telephone MY . i i . 5.00 | Novembeg ............... PN one 
86.492 1 1 Do, БЕР Cent. PreforenoBeuesecencéto tont. bansi 1 1 5 0 0 » e ЕРИ 
£1,983,833 | Stock 6 National Co. Preferred Stock . 97 99 97 89 6 211 - 086 97 
1,966,667 | Stock 44 Do, Deferred Stock 72 74 70 72 6 9 t ^ 72 714 
15,000 10 6/0 Do. 6 per Cent. Cumulative Ist Preference. | 13 14 18 14 4 5 9 | February and August 1375 - 
. $5,000 10 6/0 Do, 6 per Oent. Cumulative ind Preference .. 114 12% 11j 124 412 4 n " us — 
250,000 5 2/6 Do. брег ent. Non-Oumulative 3rd Pref. .. b bł b 5t 415 8 " » 54 6,1 
42,000,000 | Stock "x * Do.  Debenture Stock 1% per Oent. (red.)...... 94 96 94 96 3 1211 June and December...) 94% on 
4000, 00 | Stock 4 Do. ( per Cent. aban ада Stock (red.) ....| 101 108 101 108 817 8 101 i» 
171,504 1 0/6 Orlental , TT III 8599599899290 фе воро вео „ H 1 H 1 6 0 0 SIM and October. 6% ... TT) 
58,000 Б S/O: аи Ives PIA. савнаас чег: 5 65 b 5i 618 0 з * 
40,000 5 2/6 Do. 65% Ournulative Pref. . cc at Б 44 5 500 — and December ... — 
417,947 Steen 5% |+ Do, 5 per Cant. Debenture Steck (rad. 180 103 ! 100 103 417 1 | June and December .. - 
FINANCIAL, INVESTMENT, Ac. 
19,990 b 8/0 | Electric and General Investment 6% Cum. Pref. ... et 5} Б B 44 — 
180,227 10 1/9 Globe Telegraph and Trust еее Xd 8 5 8 6 6 b | Jan., Apr., July, Oct. 
188,941 10 8/0 Do. 6 per Oent. Preference — 2 — os! +s) 12 18 12 18 4 12 4 T un 
11,838 8 4 Reuter’ . neee s.» 64 74 | 64 7% b 6 R Aprii ind Dokcbat 
8,880 |4100 Cert 6 Submarine Cables Trust. 105 115 | 105 115 6 6 9 
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AMOUNT | LAST PnaEVIOU — PER BUSINESS DONE 
ped ОР Divi- NAME Wxazx's o" Wedaesday, DIVIDEND DUX. DURING WEEK 
г DEND. JAN. 28, 4. Tu ENDING FEB, 4. 
ери ? ELECTRIC RAILWAYS, Lire o. | a 4 a Р 4 s. a. P 8 Highest re 
2 — Shares (1 to 260 - — prii an — 4 4 
20,000 10 6/0 ways ©. рер. ГҮҮ eT er es | 9 11 d lt 2 14 6 ** LIII oe 
10,000 10 5/0 р: Usum 595 Cumulative — — ES N, 10 9 10 500 ove осв 
4148100 | Stock | 44% Do. Debenture Stock (red.) . .. xd 96 101 95 100 410 0 - sn — 
15,000 10 4/0 | Blackpool and Fleetwood Tramways. . 13 13] 13 14 41210 - — e 
75,000 5 — Brisbane Electric Trams, Investment Ord. f 8{ 8 81 — - 81 ee 
,000 H 2/6 LI 5% Cum. нен CEE EEDOEE овое FEE FEE FET Beer ee 5 ig b 5 0 0 oo ooo 
—— 10 В Do 43% Deb, Prov Ce DIT ҮТ ҮҮТ ТҮТҮГҮ E а 120 5 - 6 - Г, and A 103 LE 
, Bristol Tramwsa and 2552222) á e An [II] -~ 
3,00| 10 | 4 Do. DAT LT c Mex WE | ie ш зин у. е рр 
£ 00,000 4 Do.  4perOent,DebenturesS . .| 106 100 107 10) 813 4 | February and August 
£110,900 | Stock British Columbia Elec. В”. Def. Ord. Stk... xd 72 77 69 12 ме iin 71 £94 
&K0,000| Stock 596 ре, L 97 92 9! 581 m 95 ES 
£ w | oe 44% 1st Mort. Deba. . . 108% 1057 | 108% 105% 4 6 7 s Ka 

132,660 10 6 British Electric Traction Ordinary. e 13 134 18 134 613 4 - 13) 133 
lit КЕ 10 0/0 ро. 6% Cum. Pref. "ТТ лыы ыл ОЕК Bee ^'^ 12 12; 12 12) 4 16 0 February and August 124 125, 

Btock 5% Do. 5 ran Belg Perpetual De mcd ams JEN 124 127 819 0 as 126 115 
100,000 D "ev , Buenos & Belgrano [EI СШ d 2 ц 2 eee oe 2} 1 06 

‚000 5 8/0 ро, “A” Oum, Pref. [IIT Oe FOR ERE ddl MALI 5 5 5 5 5 9 1 oe ee 
27,500 b 8 Do. COREE EEE Ce FOF EOE FOE Oe EH T TT T EE 5 5y 5 5% 5 я 1 tà oe 
Stock 5 Do. r 107 106 103 412 3 có - one 
Btock 5 ро. 6 aud Deb. St'k Prov. Certs. (all ра... 26 93 97 10) 5v3 — Ви — 
70,00» 5 6/0 | Calcutta Tramways (1 to 70,700) . eee + 61 7% e 1% 4258 Pe 1} 1 
82,268 b "M Do. (fully paid) (20, 001 to 102, 268) so 64 7 6; 7 — - ЛЕ 61 
4850,000 100 4% Do. 1st Deb, Stock ( —0———— 106 108 105 108 4 31 SN > з 
4 1 Саре Tramw оноро еве RR вове T E 24 2% 2] 24 “oe eee 2} ym d 

£1,860,014 | Stock 4 Central London 8 . 111 103 111 812 1 |Juneand December... 10: 10.1 
£A94, Btock 4 Do. ‚Мете оок Md 696 00 O08 COSTES ей "taa Hee 105 108 105 108 8 14 1 * 10: # әтә 
£404,993 Btock 4 Do. erred 8 994 "giros = osr "94 ORS HOt TOT oae tn 113 118 1 ) 3 116 8 9 0 — 1 '4 < 

1 100 4 Do. 496 Deb. Trams. Oo. | oe FOF Oe COR RE Cee Ke eee eee 114 117 114 117 8 8 Б es 1168 1:6 
40,000 5 Oy of Co. 5%! Om. Pret ...... ч 5% 41 5i 415 3 ка а A 
£800,000 100 4 LI 496 1st Mort. Debs. 7 On, " Mar dee SEES 102 105 102 165 8 16 8 ... ron s.. 
£1,830,000 | Stock 8 Oity and South London Вата esl). NEC 1774 — Te 8 7 U | February and August 78 77 
4150,000 | Btock 5 Do,  bperOent, Preference (1881) )..| 189) 158 180 183 815 2 mA * eos ьн 
#200 Btook 21 Do. ( Perit te ҮЛ Т ETT 12) 132 129 182 8 16 9 eee .. oe 
£150,000 | Stock 5% De, 0000) лче cies салбыр ныны] M ДОВ 121 128 318 6 оң — oss 
£410,403 | Stock 4x Do. 4 per Gent. 115 118 115 118 B 710 May and "»"n— M74 өзө 

ere "m = Danin Unite tram & Ltg. 9 18% Mt. d r t m 1 vee 4 № 10 10:1 1034 
* у Uni Ww — „зө 1 4 ... LIII ... 
100 ux „Š por Goni On. More Debs. (red, ). 3 95 95 95 98 811 5 EC - ese 

80,000 5 0 тело Traction of Australia 6% Cum. Pref. 34 4] 3i 44 613 4 - zn e 
£15,000| Stock 5% Do. Брег Cent. Debenture Stock (red.) 97 100 97 100 5 0 0 sis ЯБ eos 

78,600 10 0 | Great Northern and City Railwy Pref, Ord, (495). a 74 84 7 84 810 7 a xi is 

$0,000 10 10% pe ial Tramways Ordinary .. „ M 4b 24 264 4 6 0 | March and September — - 

10,000 10 |! Do. 6 рег Oant., Preference. . . | 13¢ 11 13} 18] 4 7 3B өзә ove 

4100,000| Stock 4t per Оегі, Debenture „| 109 11 119 и7 4 0 4 January and July nem - ese 

80,000 5 2/6 Pe of Thanet Elec. Trams and Li Light'g [74 Pref...... 4 44 4 44 511 1 XM — uo 

12150 - Stock 4% Do. т Cont ; Debentare t Stock „ие = в. 93 n 95 ‘ 4 3 „ — 
10 1 Liverpoo way mary e 5 5 6 13 4 m ugus - eee 

10,000 10 5 Do. s per Cent. Preferenoe ....« eene log 10] lug 10] 411 11 * - eee 

$125,000 | Stock 4% Do. Cant. Debenture ................. £0 99 10 99 101 319 8 | January and July » ér 

82,509 10 5/0 | London vni d Trams 5% Cam. Pref, .... .......... 111 1l 114 — 18 £ Т. E lta 11 

£525,00)| Stock 4% Do. 4% 1st Mortgage Debenture Stock lus 10 108 106 814 1 BR 1041 103 
814,016 1 eve Metropolitan Electric Trams Deferred .............. i à 1 * боб 1 — 
314,016 1 oe Do, 57 Cumulative Preference ..... ! í lá ES ove - 

$6,500,000 | 81,00 b Milwaukee Klec, Rl. & Lt. Co. 5 ;n.Mrt.Bnds .. 110 115 110 115 4 611 25 - 
460,000| — 100 Montreal Str’t bay Gur ge Mort. Debs.(1908) " 104 106 104 106 $14 5 - — — 

4140, 000 100 A Do. Sterling tures (102) . „ xd 108 110 106 108 EN. Em ves o" 

24,000 5 New General ing (х OS ...... TOT L DLL 2 3 2 8 6 13 4 oo oe 

60,000 5 6/0 Do, брег Oent. Oumula wed 'M 8h 2h 3} SIL 6 | MEN -= - ә © 

£181,800 100 5% Do. брег Cent. Mort. Debs. (Reg.) 91 t6 9t 98 5 4 2 AE 5 pa 

£150,000 | Stock 5% Perth (W, A.) Eled. Trams, Ltd, 1st Mrt, Deb, S tx. 100 105 100 105 417 1 а 1024 є 

15,834 10 8/0 | Potteries Bleotrio Traction /—— 84 94 84 9i 448 — — - 

10,000 19 6/0 ро, Oent. Oumulative inl 10 11 10 11 41011 | February and August EM eve 

#220,000 | Stock ux Do. per Debenture Stock ... 106 109 106 109 427 m ote ose 

61,182 1 x Do, Preference (18/0 paid) ................—... Ж = d April and Qotober...... - -" 

$6,000 1 — Do. Preference (fully —— — — ... ... ' i oo — 
000,000 | Stock | ~. Do. 4% Debenture Stock (90% paid) еен January and Jal s. = = 

£540,800} Stock 8% Waterloo and City Ordinary -... 07 100 97 100 8 0 0 | June and December .. - ove 
ELECTRIG MANUFACTURING, &o. 

70,000 1 64. | Alliance Electrical Co. 6% Cum, Pret. .... . a 1 i 1 618 4 8 ы = 
125,000 1 ... "E Electrici Meter Ordinary .. „„ „„ „„ rt "ht à i ... ... ... * 
125,000 1 а. umulative Preference .. i i i } March and ipee — ene 
100,000 Б 4 British ted ani Helsby Cables s Ordinary - Se 7a 8 if 8 512 6 | July and cep cn A ^ vb 
100,000 6 3/0 Do. 6perOsns. Fretereno ..... a Xü 51 6t 6 5 0 % | January and July <a 

£260,000} Stock 4x Do, 442 1st Mort, Deb. Red. . . 103 107 102 106 4 5 0 ves e - 

£250,000| Stock 34/5 Do. (1902 Issue) бабра о: 2065. 107 102 106 450 e — 

200,000 > з/п | British Westinghouse 6% Preference ы ачасы ti 63 54 64 418 o — вд 6 
500,000 Stock 4% Do, 4 percent. Mortgage Deb, Stock , 102 104 10: 104 8 15 11 вә 1034 1024 
10. 781 a eee * Blectrical Engineerin 888 96% 3„ñ71t 0 "ТТТ? 1 li 14 T March 994 *99 „ 999 9944 1 
150,00€ 1 an Do. 6 pe Oent., Pret, t 1 14 1 lg oe | Marchand September | 1А E^ 

£125,000 | Stock Do. Cent, Perpetual Ist Deb. Stock . 100 103 100 103 47 7 | March and tember | - om 

£125,000 | Stock 4 Poetas] Sud De Debenture Stock. , 91 90 91 96 413 8 | January and шу... - 

35,000 5 6/0 | Qallender's Oable Oonstruction Ord. ................... 14 15 14 15 613 4 | " " и? 6 

40,000 b 1/6 Do. брег Oent, Cumulative Preferenoo.. ... 54 6 54 6 4 84 " " 6 ө 
£90,000 | Stock y; Do. per Oent. lst Mortgage Deb. (red.) 108 112 108 112 4 0 3 | November and May .. - a% 
450, 000 1 07} | Osetner-Kellner Alkali Oo. (fally paid)... . 1 1 i 1 700 — - - 

£zbU,000| Stock 04%, ро, 7 Mort. Deo. (red. 17 we Ed) JU. 19] 93 98 411 9 2 ses ese 

60,000 1 71d. ER, NEL Telegraph ESPERE 0 65 l 1 1 © 20 [NMarongn . — — 

85,000 3 L6 | Orompton апд 1 do. (Nos. 1 to 54,000) .......— sse os e E 2 3 27 8 | 510 0 | January and July ..... 35 - 

100,000 100 5% „ Do. брег Оепі. First Mortgage Deb. rsa... 101% 106% 10196 106 15 3 " ' - 5 
be : 6 Edison & on Mr wan (“ A” Shares) (83 paid) .. | 1 А à : * February and August oce 

, ... Do. LETETTE OLLEELLE 33% »„ͤ„„%„„„%C: „%%% Fee Oe | [| | ° "n n — 

#344 023 Stock 49 Do. 8 Mortgage Deb. Stock (road.) 74 78 74 78 5 3 6 | June and December.. РА а 

£100,000 Stock 5% ро, 5 per Cent. Second Debenture Stock . 11 82 77 82 B8. E11 ons - ate 

50,000 5 26 Maas Electricity Oorporation Ord, ........... 64 7 64 7 | 6 0 0 Hali-yearly .............. sas 

30,000 5 b/U Cumulative Preference . . 6 6% 6 64 4 14 4 ae 6} ei 

£140,000 | Stock 44% Do. per Cont. First Mort. Deb. (red.) 105 108 105 108 4 8 3 ка 107 м 
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NOTES. 
—— ——» 
Tue Km has been pleased to appoint a Royal Commission 
to inquire into the means of locomotion and transport in 


London, and to report : d 
(a) As to the measures which they deem most e^ A, the improve- 


ment of the same by the development and inter-connection of railways 
and tramways on or below the surface, by increasing the facilities for other 
forms of mechanical locomotion, by better provision for the organisation 
and regulation of vehicular and pedestrian traffic, or otherwise ; and 

(b) As to the desirability of establishing some authority or tribunal to 
which all schemes of railway or tramway construction of a local character 
should be referred, and the powers which it would be advisable to confer 
upon such a body. 

The following are the Royal Commissioners :— 

Sir David Miller Barbour, K. C. S. I., K. C. M. G. (Chairman); Earl Cawdor ; 
Viscount Cobham; Lord Ribblesdale ; Sir Joseph Cockfield Dimsdale, 
Bart., K. C. V. O., M. P.; Sir John Poynder Dickson-Poynder, Bart., D. S. O., 
MP.; Sir Robert Tbreshie Reid, G. C. M. G., K. C., M. P.; Sir Francis John 
Stephens Hopwood, K. C. B., C. M. G., Permanent Secretary to the Board of 
Trade; Sir John Wolfe Barry, K. C. B., F. R S.; Sir George Christopher Trout 
Bartley, K. C. B., M. P.; Charles S. Murdoch, Esq., C. B.; Felix Schuster, 
Esq.; George Gibb, Esq.; Mr. Lynden Livingston Macassey, B. A. B. Sc., 
barrister-at-law (Secretary). 

The appointment of this Commission has been greeted with 


expressions of approval by the daily Press, and probably the 
newspapers express the opinions of a section of the London 
public. But in welcoming the Royal Commission, one impor- 
tant fact is overlooked—viz., that the first and foremost 
necessity for the improvement of “ the means of locomotion 


and transport" in London is the speedy provision of addi- 
tional lines of communication. The reference to the Committee, 
with its lengthy clause a, concluding with the ominous 
words “or otherwise," offers subject matter for protracted 
deliberations, whereas the authorisation of new tube" and 
electric tramway schemes in and around London should not 
be delayed for one or possibly two sessions, as might be neces- 
sary if i& has to await the report of the Royal Commission. 
Moreover, so far as tube railways are concerned, almost the 
whole ground has already been covered by Lord WMDSOR's 
Joint Committee of 1901. 
ES 

Te second clause in the reference to the Commission is an 
important one, and we shall welcome an authoritative opinion 
on the question of the establishment of some central railway 
and tramway board in London from a body which has power 
to obtain the best evidence on the matter and is in an excel- 
lent position to deliberate upon it. Bat the passing of new 
railway and tramway schemes should not be allowed to wait. . 
for the report on this question either. 

WE come now to the constitution of the Committee. Some 
of the names are of men who have been intimately associated 
with traffic ‘problema, and their presence on the Committee is 
most desirable. The London County Council is strongly 
represented by two members, опе of whom, Lord RIbBLESDALE, 
has shown recently that he holds far too pronounced views— 
we might almost say prejudices—in favour of the management 
and control of all the London traffic by the Oounty Council 
itself. It is a matter for regret that there is not a single 
electrical engineer upon the Committee, nor anyone intimately 
associated with the tube railways or electric tramways already 
in operation in this country. 

We publish in another column the amended standards 
which have been issued by the Cable Makere’ Association with 
reference to electric light and power mains. The chief altera- 
tion is the addition of standards for the radial thicknesses 
of dielectrics and lead covering, the fixing of standard sizes 
for armouring, and the specification of pressure tests. While 
some of these standards are most welcome, others, in our 
Opinion, carry the principle of standardisation too far. So 
far as the question of economical manufacture is concerned, 
standards for cable are far less important than standards 
for machinery. No castings from standard patterns are 
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required, nor is it a question of standardising jigs and 
templates as much as possible for particular sizes as in the 
сава of the manufacture of machinery. In cable manufactare 
the departure'from a standard size might possibly imply the 
provision of an additional die in exceptional cases, but 
that is all. 


carrying unlicensed commercial telegraphic messages—erect 
lines over roadways, the rights of the road authority being 
confined to issuing the bye-laws alluded to above, and refasing 
permission for the erection of poles in the roads. Nothing, 
for instance, can prevent a private person or firm from 
running а line between two premises on opposite sides of 
the road for the purpose of electric light or power supply or a 
private telegraph or telephone, provided proper and reason- 
able precautions are taken to prevent its being а danger to the 
public traffic along the road. 


Tue “standardisation ” of the sectional areas of conductors 
was a necessity, however, as different makers had different 
opinions as to the relation between the actual and the “едпіта- 
lent" sectional area of a stranded conductor; and cables 
differing by several per cent. in conductor resistance might, 
therefore, be supplied to the same specification if some con- 
ventional standard were not fixed. Тһе same applies to 
the thickness of lead covering and armouring, which are 
now to be standardised. Many consulting engineers were 
in the habit of leaving it entirely to the contractor to 
determine what these dimensions should be, with a result 
that could not fail to be unsatisfactory when tenders for 
different firms were to be adjudicated upon. Now, unless a 
different size is specifically called for, it will be assumed by 
all the members of the Cable Makers’ Association that the 
standard sizes are to be quoted for. With dielectric thicknesses 
the саве is different. The dielectrics of different makers may 
be expected to vary in their properties, and the designation 
‘impregnated jute” or paper does not imply a definite 
dielectric strength. The thickness of the dielectric might, 
therefore, well have been left unstandardised, except, of sourse, 
in so far as the Board of Trade requirements fix a minimum 
‘value. | 


І — 

Lasr Friday representatives of every railway in England 
attended a demonstration of the Miller signalling system on 
the Great Central Railway, and numerous satisfactory opinions 
were expressed. One point, however, was not made perfectly 
clear by the inventor of the system—viz., what would happen 
at а junction. The cab of the engine is equipped with 
one set of apparatus only, and it would, therefore, be impos- 
sible for a driver to know which track was clear and which 
at danger. Both the red and white lamps would not glow 
at the same time, and it is possible that he might go on- 
to the wrong track if he got the clear signal. If, on the 
other hand, he got “ danger,” he would immediately reduce 
speed and get his train under control. The worst that could 
happen in any circumstances would be a loss of time, and 
although this would not be so bad as a collision, yet it would 
be а serious matter if occurring frequently. We have no 
doubt that Mr. Мплев will discover some means of elimi- 
nating this difficulty, which appears to be the most serious 
obstacle to the system. The adoption of such a system on 
our main lines, where traffic is straightforward and not com- 
plicated, would doubtless tend toward the saving of an 
enormous amount of money now spent in labour; but for 
the present its use at junctions, where many linea converge 
and diverge, would not be advisable. 


— — 


AnoTHER part of the new specification which is open to 
criticism is that relating to the testing of high-pressure cables. 
It might fairly be asked why it should be песевваёу to test a 
2,000-volt cable at five times its normal pressure, while а 
triple pressure suffices for a 10,000-volt cable. 
— 
— We desire to put forward these suggestions and criticisms in 
the friendliest possible spirit. . The Cable Makers’ Association 
is doing, and will doubtless continue to do, work which is 
.for the ultimate good of the electrical industry, but never- 
theless it would be desirable to have some explanation of the 
points to which we Lave referred. 

arc 

We report in another column an important Appeal Court 
-decision relating to the powers of local authorities as to 
restricting the use of overhead lines. The law on the subject 
may now be summarised as follows, taking account of the 
present decision :—A local authority may issue bye-laws with 
regard to overhead wires to ensure the safety of the public, 
which byelaws must first be submitted to the Board of 
"Trade for approval. It has no power, however, to demand 
the. removal of overhead wires passing over roads unless 
it сап be shown that they interfere with traffic. The 
idea that a local authority possesses rights, similar to 
that of a freeholder, over the atmosphere vertically above 
its roads has been decided by this case to be erroneous. 
- Hence, a company or individuals without statutory powers 
may—so long as they do not erect lines for the purpose of 
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Electrical Engineer Volunteers. — Approval has been obtained 
for increasing by two companies the Electrical Engineer 
(R. E.) Volunteers, A Corps. The increase takes effect from 

April 186. | | | 

Kirkcaldy Corporation Electric Tramways.—The Board of 
Trade inspection of the Kirkcaldy Corporation electric tram- 
ways took place a few days ago, and the cars will shortly be 
running. The tramway system is worked as part of а com- 
bined scheme, particulars of which were given in our issue of 
January 2nd, p. 115. | 

Patents Commission.—It is reported that Messrs. C. N. 
Dalton, C.B., Comptroller of British patents, A. Cliff, Examiner, 
P. G. L. Webb, Principal Clerk, and Mr. Justice, President of 
the Institute of Patent Agents, have been appointed to & 
Commission by the Board of 'l'rade to inquire into the working 
of the German Patent Office. 


The Marylebone Arbitration.—We publish a leading article 
this week desling with this award, but it may be mentioned 
incidentally that the Marylebone Borough Council is already 
instituting economies, probably having in view the high price 
which it will have to pay for its electrio lighting undertaking. 
It із reported in а local paper that the Council has by solemn 
vote deprived the two beadles of & waistcoat each ! 


Exploiting the Moon.—Under this heading a Scotch con- 
temporary states that a company has been formed in San 
Francisco proposing to exploit the moon ав а ready-made 
gereen on which to project advertisements. The promoters, 
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says our contem , are confident that this may be done 
by a combination of X-rays and wireless telegraphy, and 

y they have calculated to clear at least £8,000 at each 
fall moon. ‘Curiously enough,” the project is meeting with 
little support in the Press. The paragraph immediately below 
this i the same column is headed The Biggest Liar of 
the Lot.” 

Obituary.—Mr. James Glaisher, F.R.S,, for 84 years super- 
intendent of the Magnetic and Meteorological Department of 
the Greenwich Observatory, died on Saturday last at the 
advanced age of 94 years. Не retired from public service as 
long ago as 1874, after having had the superintendence of. 
the Magnetic and Meteorological Department at Greenwich 
since its inception in 1840. During this period he took an 
active part in the aerial experiments which were being con- 
- ducted by the British Association, and on one particular 
occasion he ascended to a height of nearly 7 miles. This was 
in 1862. He was elected a Fellow of the Royal Society in 
1849, was president in 1867-8, and for nearly 20 years was 
one of the secretaries. 

Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 


Letekia—Cyprus ..................... June 21, 1 — 
Dominica ique .........-. May 9, 1908 .. — 
St. Lucia— Martinique .. May 9,1902 . — 
pe--Martinique ......... May 9,1903 .. — 
Puerto Plata—Martinique ......... July 10, 1908 . — 
Kalianda .............-..—. . Aug. 2,1908 . — 
Guantanamo — ole St. Nicholas... Aug. 5,1903 .. — 
inheiros ............. Aug. 13, 1903 — 
St. Lucia—St. Vincent .......... Sept. 19, 1903 — 
Reissi-Isea (Yemen)—Camaran Oct. 22, 1 — 
IT Nov. 3, 1908 — 

Falmouth— Bilbao .............-.... Dec. 18, 1908 Feb. 6, 1903 
Сар St. Jacques— Haiphong ...... Jan. 5, 1905 .. — 
Sitoebondo—Bandjermasin ..... Jan. 26, 1905 — 
Marseiles— Barcelona  ............ Jan. 28, 1905  ... — 

Marseilles— Bonæäasss q . Feb. 35,1905 . — . 


Disinfecting the Telephone.— During the last few yea 
various antiseptic attachments have been brought out for use 
in connection with telephone transmitters for the purpose of 
destroying any disease germs that may be lodged in them, for 
it is evident that a telephone may be an excellent medium for 
conveying infection in this manner. These have mostly been 
in the shape of sheets of paper or similar material impregnated 
with an antiseptic compound, and placed between the mouth- 
piece and the diaphragm. Ап appliance of a different nature 
18 referred to in a recent issue of the Financial News. It 
consists of a packet of tissue paper suspended on a wire over 
the transmitter, with a hook to support a single sheet in front 
of the opening. Before using the telephone the uppermost 
sheet is drawn forward on the wire and turned downwards 
over the mouthpiece until it is in suspension on the hook 
between the speaker’s mouth and the mouthpiece itself After 
using the instrument, the sanitary sheet is stripped from the 
hook and thrown away, to be replaced by a fresh sheet by the 
next speaker. 

A New Form of Electric Heating Apparatus —Мт. Е. G. 
Rivers, chief engineer to H.M. Office of Works, has designed 
and patented a new form of electric heating apparatus, in 
which finely-powdered carbon has been utilised. With a view 
to obtaining » large heating surface at a moderate tempera- 
ture, a layer of very fine carbon powder is held between two 
enamelled iron plates and retained in position by a bordering 
of asbestos cardboaid. Copper strips are led in, one at either 
end of the plates and a third in the centre, and continuous 
current at 200 volts is then passed from the latter to the 
former. The bolting together of the plates gives the requisite 
amount of compression to the carbon, which is said to be an 
important feature of the invention. The first radiator built 
13 in the nature of an experiment, and has an effective 
heating surface of 25 sq. ft., the average temperature of the 
plates being 190'F. The average current taken is 8 amperes 
at 200 volts. When ready for production in a commercial 
form, the radiators will be manufactured and sold by the Eleo- 
tric and Ordnance Accessories Co. 

Electric Clocks.—At a meeting of the Dublin Local Section 


of the Institution of Electrical Engineers on January 16th, 
Mr. Е. Hope-Jones read а note on “ Electrical Time Service.“ 


L] 
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He reviewed the numerous systems which have been proposed 

since the early Victorian era of telegraphy, classifying them. 
under three heads of Self-wound clocks,” ‘ Synchronising 

or correcting attachments to existing clocks," and Systems 

of propelled indicator dials without individual life of their 

own.” The subject matter was mainly a repetition of the 
Paper read before the Institution in London some two years 

ago, but Mr. Hope-Jones dealt with two points of novelty 

hitherto unpublished. The first was Mr. H. R. Kempe’s 
measurements of the consumption of electrical energy in a 
‘¢ Synchronomy time circuit, which came out at about 1 watt 
hour per clock per annum. The second was a method of 
synchronising а time-switch or controlling pendulum from an. 
hourly standard time signal which showed much ingenuity.. 
The chairman, in opening the discussion, remarked that 
Mr. Hope-Jones had said nothing of the difficulties that 
occurred in connection with overhead wires. Mr. Dowling 
asked whether а solenoid would not be better than an electro- 
magnet for actuating the mechanism of thedials. Mr. Hope- 
Jones, in reply, said that a solenoid was unnecessary. He had 
tried a bell contact and magnet, and it had worked the hands 
through the 12 hours in 45 seconds. Continuing, he said that 
the difficulties with overhead wires existed, but were of no 
greater moment than in the case of telephones and telegraphs. 
With regard to the Berlin system, sufficient energy is stored 
in each clock to last one hour, so that the clock should not 
гап down, and a system of reporting back to the controlling 
clock is adopted, each dial earthing the line at a different 
ime, so that inaccuracy can be detected at once. 


The Fulham: Slow-speed Alternators.—A long report has 
been submitted to the Fulham Borough Council by their 
consulting engineer, Mr. F. Н. Medhurst, in which he proteste. 
against the appointment of Mr. Fuller as resident engineer 
and manager. According to this report it appears that 
Mr. Fuller stated to the committee that he would not be 
responsible for the running of the 300kw. steam alternators, 
and that within two years he might probably have to place 
them on the scrap heap. There are three Oerlikon two-phase, 
8,000 volts per phase, 50 ~, 800kw. alternators, made by the 
General Electric Co. (1900), Ltd., directly coupled to three 
Musgrave compound, horizontal, 500 н.р. engines, running at 
94 revs. per min., and it is with these machines that Mr. Fuller 
anticipates difficulty. Mr. Medhurst says that these engines 
answer their purpose as well as any in England, and that. 
Mr. Fuller'S suggestion is simply preposterous. He claims 
tbat his reputation is at stake, and refuses to advise the com- 
mittee concerning the staff or the running of the station if 
his recommendations are to come under Mr. Fuller's review. 
He undertakes to make the scheme a commercial success if 
the committee will only give him the opportunity, and he 
strongly advises them to reconsider their appointment of 
Mr. Fuller as resident engineer. Mr. Medhurst further 
suggested that Sır Wm. Preece be retained to report upon. 
the engines and dynamos, in which case he (Mr. Medhurst). 
would pay half the fee if the Borough Council would pay the 
other half. In reply to Mr. Medhurst's report, Mr. Fuller has 
addressed а letter to the Council in which he does not think 
Mr. Medhurst fully appreciated his feelings and opinions. Не. 
says that he has had considerable experience with flywheel, 
slow-speed alternators, such ав are possessed by the Fulham 
Borough Council, and that he knows from this experience and 
from reports which he has received from time to time that. 
such machines are not satisfactory. He further states that 
the consulting engineer to the Corporation of Ayr has pro- 
nounced it impossible to run two large flywheel alternators in. 
the Ayr electricity works in parallel. The following are 
extracts from Mr. Fuller's letter :— 

Coming to Mr. Medhurst’s report, I would like to first repeat the state- 
ment which I originally made : “ That, in the event of my being appointed,. 
I would do my duty to the utmost to make the machines at the works run. 
satisfactorily in parallel ; but that if, after two years, I found it was impos- 
sible to do this, I would be compelled to come to you and advise you to do 
away with one or two of the machines. Unfortunately, everything 
I have heard since I was appointed only tends to strengthen me in the 
feeling that something really is wrong with the machines. . . . Thereis. 
one point I would like to bring to your notice—viz., that in connection 
with slow-speed alternators, however good the engines and dynamos are, I 
know that the plant you have is the finest quality it is possible to buy. 
This fact does not guarantee that they will run in parallel as they а: 
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do, and, if they fail to run in parallel, it does not fall that either the engines 
or the alternator is of bad manufacture, but merely emphasises the fact 
that it is practically impossible to get very slow speed fly wheel, t wo- crank 
alternators to run in parallel in such a way that they would be equal to any 
high-speed plant. i | 
Mr. Fuller states that he is in favour of removing the low- 
speed plant and installing high-speed sets in order that parallel 
running may be possible and that there shall be less space 
required. The matter came before the Council on Wednesday 
evening, the committee recommending that the services of an 
expert electrical engineer should be retained to report on the 
engine-room plant. An amendment that the matter be referred 
back for enquiry, taking into consideration the number of com- 
plaints which had been received regarding the efficiency of the 
electric light generally at Fulham, was lost by 14 votes 
to 13. A number of written amendments were handed to the 
mayor, but ultimately the following was agreed to by 14 
votes to 11 :— 

That the President of the Institution of Electrical Engineers be requested 
e dad а report, or to nominate some competent person to report to the 
ounctii ; ; : 
p (1) As to the adaptability and suitability of the whole of the plant at the 

electric lighting atation. 

(2) As to the design and construction of the station generally. 

(3) As to whether the whole of the capital had been expsnded in the 
' best manner and to the best advantage of the Council. 

The cost of the report not to exceed 150 guineas. 

Vibration Problems in Engineering Science.—On Friday, 
January 80th, Prof. W. E. Dalby delivered a discourse on 
this subject at the Royal Institution. "Vibration problems in 
engineering science, he said, arose from the fact that the 
different parts forming engines and machinery were always 
changing their motion relatively to the frame, the change 
being in general continuous апа periodic. To change the 
motion of а body required the action of а force, and it was the 
equal and opposite aspect of these accelerating forces which, 
acting on the frame, tended to set it in motion, and with it 
the foundations to which it was attached. In this way vibra- 
tion in the surroundings might be se: up. A very cursory 
examination of а machine or engine would show that none of 
the parts were passing over equal intervals in equal times in 
a straight line. The forces which must act to produce these 
changes were necessarily accompanied by equal and opposite 
forces acting on the frame. These forces tried to pull or twist 
the frame first in one way, then in another, and the consequent 
unrest of theframe was communicated toitssupports and founda- 
tions. Inorder to stop the vibration 16 was necessary to apply 
other forces in such a way that they were exactly equal and 
opposite to the forces from the first mass. A model of a loco- 
motive was then freely supported on rollers and driven, the 
parts being entirely unbalanced. The consequent vibration 
indicated the unbalanced forces. Balance weights were then 
applied and the model stood stock still on the rollers. Since 
revolving balance weights were added the part of the recipro- 
cating masses which they balanced horizontally appeared as 
an unbalanced vertical force, but the weight of the model 
masked this force entirely. Relieving the weight, the force 
soon made itself evident by the vertical oscillation it produced. 
This, Prof. Dalby explained, appeared as a variation of pres- 
sure on the rail in an actual case, the weight on the wheel in 
ordinary practice being more than sufficient to mask the force. 
In recent years the vibration problem of steamships has forced 
itself into notice because of the increase in engine speeds and 
the relative lightness of the hulls. The generally-held belief 
not so many years ago was that the vibration in ships was 
produced by the propeller. To disprove this current notion 
‚ Мт. Yarrow carried out a series of beautiful and oostly 
experiments on a first-class torpedo boat. The propeller 
was removed and the boat was moored in still water, and the 
engines were run.under different conditions of balancing. 
The consequent vibration disclosed itself by the ripples sur- 
rounding the hull. Unbalanced engines caused violent dis- 
- turbance ; balanced, the ripples were smoothed out. These 
experiments proved conclusively that the only way to avoid 
steamship vibration was to balance the engines. Hitherto 
he (Prof. Dalby) had tacitly assumed that the pistons moved 
with simple harmonic motion. Really the forces required for 
the acceleration of the piston were different from those in 
simple harmonie motion, because of the obliquity of the con- 


necting rod. Whatever law the force followed, it had one 
property—namely, that it was continuous and periodic, and 
might thus be represented by a Fourier series. It might be 
shown that the force ón any one piston was given by an 
expression of the form 7 
Е = Mo?ríoos 6 + A cos 20 — B cos 40 + С cos60... . 

The values of the coafficients had been worked out by Mr. 
McAlpine for the case where the rod was 8} times the length 
of the crank. The series then became | 

Е = Mo?r(cos0 + 0:29c0820 — 0:006c08 40 + 0°0002вов860... . 
Looking at these terms, their value decreased very rapidly 
after the second. By the methods he had indicated the first 
term of the series was eliminated from all the series belonging 
to the respactive pistons. This was called balancing for 
primary effects, and was conditioned by four simultaneous. 
equations. To eliminate the second term four more 
equations had to be satisfied, making eight in all. This 
solution was not one from which a practicable four-crank 
engine could be made. If the last two of the equations were . 
omitted a solution of the remaining six could be found, and 
it was auch a solution which was the basis of what wa3 known 
as the Yarrow-Schlick-T weedy method of balancing an engine. 
The secondary moments were left unbalanced, otherwise the 
first two terms in the respective series were eliminated and 
the engine was said to be balanced for primary forces and 
couples and for secondary forces. A large number of engines 
had been built on this plan. The steam turbine was, of 
course, a balanced machine, and its running caused no 
unbalanced forces to act on the framework. A good many 
marine engines had been built with cranks at right angles 
and with their reciprocating masses approximately equal. 
Four cranks at right angles was just the one sequence of 
angles for which it was impossible to balance a four-cylinder 
engine even for primary effects. The Paper was illustrated 
by various diagrams and models. 

—.....;,v'. ...... 


MEETINGS OF SCIENTIFIC SOCIETIES, &. 


(To-day) FRIDAY, February 13th. | 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
3:30 p.m. Visit to the works of the Electrical Power Storage Co., 
Millwall. 


PaysicaL SocIETY. 
4 рт. Annual General Meeting in the rooms of the Chemical 
Society. Burlington House. Address by the President-Elect, Dr. 
R. T. Glazebrook, F.R.S. 


INSTITUTION OF CIVIL ENGINEERS: STUDRNTS' SECTION. . 
з p.m. Ordinary Meeting. Paper to be read: “Toe Construction 
and Setting-out of Tunnels in the London Clay," by H. A. Bartlett. 
INSTITUTION OF ELECTRICAL ENGINEEBS : DUBLIN LOCAL SECTION. 
S p.m. Meeting at the Royal College of Science, Dublin. Paper to b» 
read: Some Notes on the Electric Lighting of Rathmines,” by 
G. F. Pilditch. 


MONDAY, February 16th. 
INSTITUTION OF ELECTRICAL ENGINEBBS : NEWCASTLE LOCAL SECTION. 
7:30 p.m. Meeting at Durham College of Science. Paper to be 
read: “ Notes on Continental Power House Equipment," by 
Н. L. Riseley. The discussion on “Some Station Notes,” by 
C. Turnbull will also be concluded. 
TUESDAY, February 17th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 
7:30 p.m. Meeting at Owens College. Paper to be read: The 
Possible Developments of Electrical Driving in Factories, Due 
to the Supply of Electricity at Cheap Rates by Large Power 
Companies," by J. 5. Highfield. 
WEDNESDAY, February 18th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS SECTION. 
7:30 p.m. Meeting at 28, Victoria-street. Paper to be read: 
Paralleling of Alternators,” by A. G. Ellis. 
FRIDAY, February 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
З p.m. Visit to the Board of Trade Electrical Standardising Labora- 
tory, Whitehall. . 
. ROYAL INSTITUTION. T 
9 p.m. Evening Discourse by Dr. E. Н. Griffiths, F.R.S., on “The 
Measurement of Energy." 
SATURDAY, Pebruary 21st. 
JUNIOR INSTITUTION OF ENGINREBS. 
p.m. Visit to the East Greenwich Gas Works of the South Metro- 
politan Gas Co. 
GLaAscOw TECHNICAL COLLEGE SorENTIFIC SOCIETY. Tm 
7:30 p.m. Mesting at 38, Bath-street. Paper to be read: Wa 
in Steam," by James Andrews. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier р’Агве.] 


M eter free from Disturbance.—F. Kohlrausch and 
L. Holborn have devised a suspension for a magnetometer 
which is not intended, like that devised by Julius, to get rid of 
mechanical vibration, but to obviate disturbance by electrical 
railways and similar causes. This is done by means of an 
astatic combination, in which two magnets, 6cm. long and 
7mm. thick, are connected by means of a brass rod about 
1 metre long, and suspended by a platinum-iridium torsion 
wire. Thus the earth’s field and its disturbances are completely 
eliminated, and the authors show that it is quite possible to 
carry out magnetometric measurements with the lower needle 
alone up to distances of 1 metre when the vertical distance 
between the rods is not less than 127cm. But this is only 
possible in the first chief position of Gauss, for in the 
'* second chief position the influence of the deflecting magnet 
upon the upper needle is very marked. In the first or 
© end-on position the lines of force of the deflecting magnet 
pass through the upper needle in a slanting direction, and it is 
easy to arrange matters so that ‘the horizontal force upon it 
is negligible. 

{KoHtravscH and HOLBORN, Ann der Physik., No. 2, 1903.] 


* 


Mechanism of Electrochemistry—The distance between the 
positive and negative electrons ia a molecule has been variously 
calculated at O'0Oluu and 025%. М. Reinganum, who 
favours the former estimate, attempts to formulate a theory 
of the distribution of the electrons in the molecules entering 
into electrochemical r. actions. He finds it necessary to 
assume, instead of one pair of electrons as in Helmholtz's 
theory, that each molecule, say of HCi, contains two pairs of 
electrons. Electrolytic dissociation might thus be represented 


by а formula 
H4 СІ, = Н +01,., 


where the metallic atom becomes positive and the radicle 
negative. Electrolysis would then consist in a process by 
which the chlorine ions give up their superfluous] negative 
charges and become neutral molecules of the type СІ, _СІ, _. 
At the cathode an equal number of negative electrons would 
be given to the hydrogen atoms, so that a neutral molecule is 
produced of the type Н, H... The necessary passage of 
negative electrons would take place through the metal and 
the eircuit would be complete. The author works out this 
idea for different compounds, and shows why the dissociation 
constant is a measure of chemical affinity. It is probable 
that the transfer of the supernumerary electron is accomplished 
even before actual electrolysis takes place. 
[M. Кегхолхом, Ann. der Physik., No. 2, 1905.) 


The Genesis of Lightning.—B. Walter proved some time ago 
that an electric spark originates chiefly at the positive pole, 
and is preceded by a number of prelimioary sparks of increasing 
length, following each other at very short intervals and feeling 
their way, во to speak, towards the negative pole. Some very 
successful photographs of lightning flashes taken with a moving 
camera have since enabled him to demonstrate that the genesis 
of lightning is accomplished by a precisely similar process. 
Every flash is preceded by a number of minor flashes, branch- 
ing out towards the earth. The path remains the same in all 
its ramifications during the succeeding flashes, though the 
various branches are not always equally illuminated, and 
further branches are added. A path once made through the 
air becomes, of course, conducting, and is utilised for further 
discharges. One of tbe pictures is that of a flash consisting 
of three main flashes, with time intervals of 0:0177 and 
0:0489 seconds respectively. Another discharge consisted of 
five equal flashes lasting altogether a quarter of a second. One 
photograph shows evidence of an alternating discharge, but 
as a rule it may be taken for granted that the lightning 
passes as а series of continuous discharges, and proceeds 
practically from the cloud to the earth. 

[B. WaLrER, Ann. der Physik, No. 2, 1905.) 


Sun Spots and Terrestrial Magnetism.— It has long been known 
from the researches of Balfour Stewart. Ellis and others, that 
there is a close connection between the times of occurrence of 
greatest sun spot frequency and largest amplitude of the 
diurnal inequality of magnetic declination and horizontal 
force. C. Chree has found that this relation can be repre- 
gented by а simple equation of the form х | 


Ra +8, 


where S is the sun spot frequensy, R is the mean monthly 
range or difference besween the greatest and the least of the 
24 hourly values in the mean diurnal inequality for the month 
in question, based on five selected “ quiet days, and a repre- 
sents the amplitude of the range corresponding to the total 
absence of sun spots; b shows а very similar variation from 
winter to summer in all the three magaetic ele ments, as the 
following table of comparative values will show :— 


| Winter. Equinox. Summer. 
Declioation .................. r 104 
Inclination .................. 81 115 ......... 106 
Horizontal force ............ BD. oo 110 2:20:55 99 


For the declination, the absolute value of a in winter is 8°28, 
and of b 0’ 0828. Winter is the season when sun spot fre- 
quency is relatively most important, but the greatest absolute 
inflaeace of sun spots is found at the equinoxes. 

[C. Снвкк, Proc. Roy. Soc., January 22, 1903.) 


Abnormal Cathode Fall.—According to the -ionic-shock 
theory, the amount of ionisation near the cathode depend 
essentially upon the number of neutral molecules in the unit 
of volume. This number, called the ‘specific number of 
molecules” », is of importance in a number of formule 
governing vacuum phenomena, and its discoverer, J. Stark, 
proposes to use it for formulating the abnormal cathode fall 
of the glow current. If that is done, it appears that theoreti- 
cally the relation between cathode drop and current should 
not be linear. Since a linear relation has been, however, 
foand by some observers, the author has made new measure- 
ments with platinum electrodes in а vacuum free from fat. 
The uniform result is that there is no linear relation between 
cathode fall and current strength. The fact is that the self- 
heating of the cathode often simulates a linear relation. The 
electric work in the dark cathode space is equal to the product 
of the cathode fall into the total current. The work spent on 
the positive ions is converted into heat at the cathode. With 
a constant pressure, and an iaocreasing temperature, the 
normal cathode fall remains constant, but the abnormal 
cathode fall increases while the normal current density at th 
cathode diminishes. M 

[J. Stank, Berichte der Deutschen Phys. Ges., No. 1, 1908. 


Diffraction of Röntgen Rays.—H. Hega and C. Н. Wind 
maintain against the criticism of B. Walter, not only thai they 
have photographed a true diffraction effect of Rontgen rays, 
but that they have obtained even more unmistakeable evidence 
of it than they had before. They mounted two slits 75cm. 
apart on a bench in the shape of an iron girder. One of the 
successful photographs of diffraction fringes was obtained after 
9} hours’ exposure with a specially soft tube, which the 
authors succeeded in keeping soft for that length of time, 
although the water used for cooling was boiling all the time. 
The other two photographs required two tubes each, and took 
81 and 40 hours respectively. All these showed very slight 
veiling ; but they all showed a perceptible broadening of the 
image of the slit That this broadening is due to diffraction, 
and not to irradiation or concussion, is proved by the fact that 
it is found only in the case of narrow slits, and not at points 
where the slit is broadened. The values for the wave-length 
of X-rays deduced feom the three photographs differ widely, 
but are in any case extremely small, and more of the order of 
the size of а molecule than of the order of length of light 
waves. The three values given are 0:16, 0 05 and 0˙12 
respectively. The authors attribute the difference to a differ- 
ence in the degree of hardness of the various tubes. 

| [Haca and WIND, Ann. der Physik., No. 2, 1903.] 
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THE BLOOM-STREET STATION OF THE MANCHESTER CORPORATION ELECTRICITY 
.. WORES. 


In The Electrician for June 6, 1902, there appeared a descrip- 
tion of the new Stuart-street. station of the Manchester 
Corporation; which was designed for supplying current to the 
outlying districts of Manchester and for | 
running the trams outside the city area. 

The advent of electric tramways in Man- 
chester was immediately followed by a 
considerable and necessary addition to the 
generating plant for supplying power within 
the city area, and Bloom-street was chosen © 
as a suitable site for the erection of a station 
which-should meet the eseential requirements. 
The Corporation were extremely fortunate 
to obtain such a position, and they are still 
more fortunate in being the possessors of о 
such magnificent examples of modern elec- 
trical engineering practice. Every inch of 


wrought nozzle on the drum. On the upper end of the tubes. 
there is a cast-iron dry pipe; the lower cross-boxes are con- 
nected by three 4in. steel tubes with a connecting cross of cast 
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BLOOM STREET ! 
PLAN SHOWING GENERAL ARRANGEMENT or PLANT, BLOOM STRRET GENERATING StTaTION, 


space has been utilised to its maximum y 8 
capacity, and, if anything, the station is d 
slightly overcrowded. At all events, exten- . o 
sions will be utterly impossible, and when ° * 
the load increases, as it eventually must 2 
do, the Corporation will have to seek a 39 


separate and distinct site. 

The boiler house contains 11 Babcock and 
Wilcox boilers, 10 set in five pairs, and а 8 
single one. Each boiler has а total heating | 
surface of 5,140 sq. ft., an evaporative 
capacity of 18, 000lb. of water per hour, and | 
is composed of 18 sections of tubes, each 
section comprising 12 tubes in height, with >- 
an additional row constituting Messrs. Bab- 
cock and Wilcox’s patent Scotch furnace, 
or double combustion chamber, thus making 
the construction 18 tubes high. The tubes 
are 4in. in diameter and 18ft. long, connected 
at the ends by continuous staggered headers 
or uptakes and *'downtakes," the tubes 
being fastened therein by expansion. The 
several sections are connected at each end 
by two steam and water drums 48in. in 
diameter by 286. Tin.'Jong, which in turn 
are joined at the rear end by a cross-drum 
20in. in diameter by 8ft. Gin. long. A mud 
collector is attached to the lowest point of 
the inclined water tubes for collecting the 
impurities. The boilers are constructed for 
а 1 working pressure of 160lb. per square 
in ғ К 
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Each boiler is fitted with a Babcock and 


Wilcox superheater, having about 460 eq. ft. ee CIENI 
of heating ‘surface, and consisting of 64 2 | 133915 
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solid-drawn steel tubes 14іп. in diameter, bent into a U form | steel carrying the main steam stop valve. The upper mani- 
and expanded at each end into wrought-steel cross-boxes or | folds or boxes receive the saturated steam from the boiler, and 
| - boxes the steam passing through the U tubes becomes superheated 


manifolds. The upper cross-boxes are connected to the steam 
and water drums by two 4in. steel tubes, expanded into a | and is collected in the lower manifolds or boxes, from whence: 


ELEVATION OF CHIMNBY, 
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it is delivered to the stop valve above the boiler. Handholes | worked as a stationary grate, as the fire-door—which is made 


are placed at the ends of the superheater tubes to facilitate 
ion. The average superheat when doing full duty is | ordinary hand-firing furn 


about 90°F. 


Pump Коом. 


The boilers are fitted with Babcock and 
Wilcox chain grate stokers, each set con- 
sisting of two stokers 4ft. бір. wide and 
with 9ft. length of active grate. The grate 
consists of an endless chain of short cast- 
iron grate bars, linked together, passing 
over drums at the front and rear, the front 
dram being revolved by a worm and worm 
wheel. Coal from the hopper falls on to 
the grate and is fed over its whole width, 
the depth of the fire being regulated by 
the adjustment of the vertically lifting 
fire doors. The feed of the coal is slow, 
and the gas evolved from the fresh fuel 
passing underneath the highly heated 
firebrick arch, aud over the incandescent 
coal, completes its combustion before 
coming into contact with the boiler heat- 
ing surface. The fuel is gradually con- 
sumed as the grate travels on, and, when 
the dumping bars are reached, there should 
only be ash and clinker, which, passing 
over the dumping bars, fall into a receiv- 
ing pit, provided with a hinged bottom, 
which is opened into a tunnel as апа 
when required to allow of the clinker 
being removed. Gearing is provided at 
the front of the stoker for opening and 
closing the clinker pit. The depth of 
the fuel and the speed of the grate can 
be quickly adjusted to suit the conditions 
of draug 


t available, the class of coal to be burned and 
the evaporation required. The stoker is electrically driven 
from a shaft overhead. It can also be hand-worked by. 
а crank placed at the end of the worm-shaft, or it can be 


in halves—can be opened in the same way as the doors of an 


ace. 

Natural draught, averaging about tin., 
is employed, and smoke, &e., ія carfied 
off by a brick stack 220ft. in height, lined 
with firebrick, and 12. in diameter at 
the bottom. Boilers and weir feed 
pumps аге arranged in pairs, and are 
interchangeable, so that, should a pump 
or boiler be shut down for any reason, 
no difficulty would be encountered in 
feeding either boiler with either pump. 
There are two boilers to each uptake flue, 
and the gases, after leading through two 
Green economisers, each of which;has 160 
tubes and a capacity of 1,000 gallons, pass 
into one of the two main flues. The econo- 
misers are situated on the first-floor, over 
the boilers, and to each pair there is fitted 


e- a by-pass flue, so that one economiser can 


be used for both boilers, or for either. 
Lancashire washed slack, at an average 
price of 93. 624. per ton, is used for steam: 
raising. It has a calorific value of 12,000 
British thermal units per pound, and is. 
brought by barges containing from 15 to 
80 tons direct from the collieries to the 
coal bunkers, which have а storage capa- 
city of 650 tons. It is lifted in boxes 
containing 250 t. to a height of 75ft. by 
two electrically-driven jib eranes (built by 


` Messrs. Stothert and Pitt and electrically 


equipped by the British Schuckert Com- 
pany), and fed direct to the hoppers. The 
cranes have free drums, and each is 
capable of lifting 3 tons. About 450 
tons of coal are used per week, and the 
consumption during the winter months 
reaches the low figure of 8°Б1Ь. per unit 
generated. 


ONE OF THE Four MUSGRAVE-WESTINGHOUSE SETS. 


Town water at 4d. per 1,000 gallons is used for boiler feed, 
and on the average the amount required is about 500,000 
gallons per week, although for the week ending December 20, 
1902, the figure of 740,000 gallons was reached. During that 


D 
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particular week the water per unit generated worked out at 
24:81. The boilers are fed by 11 Weir feed pumps arranged 
in duplicate as previously explained. 

Ashes are conveyed by Decauville trucks, running under 
the ash-pit tunnel, and deposited in barges or lifted into carts 
те coal cranes. The proportion of ash to coal used is 
about 7 per cent. 

The steam ranges are in duplicate with separate connec- 
tions, consisting of "in. pipes, for saturated or superheated 
steam to each boiler, which are divided at convenient points 
with main junction valves. The boiler house runs parallel 
with the engine room, and the steam services pass through the 
party wall. A large number of Geipel steam traps and some 
by Messrs. Royle are employed for the efficient drainage of the 
steam-pipe system. Expansion bends of a unique character 
are fitted to the main ranges, consisting of a number of 
U-shaped steel pipes joined to separators which form the 
terminations of the ranges. Two 14in. main steam pipes run 
parallel, one above the other, for the entire length of the 
boiler house, and each engine has two 18in service pipes, one 
from each main range. There is а separate steam range 
entirely for pumps, saturated steam only being used. 

All available apace in the engine room is taken up by the 
four huge continuous-current sets, which constitute the entire 
generating plant of the station. The engines are of the 
familiar type built by Messrs. Musgrave, and have the 
dynamos fitted on the shaft between the high and low-pressure 
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eylinders. They are vertical, compound, condensing, and run 
at the slow speed of 75 revs. per ш ңе аан of the 
high-pressure piston ig 884in., an of ihe low pressure 
76in., while the stroke is 54in. The flywheel has a diameter 
of 24ft., and weighs no less than 127 tons. In the main 
bearings the diameter of the shaft is 21in., and ita total weight 
is 18 tons. The engines are fitted with Corliss valves and 
Musgrave's trip valve gear, with wearing parts easily renew- 
able. We are informed that the valve gear and governing 
arrangements give great satisfaction, especially in view of the 
nature of the load, and the variation of speed is practically 
negligible. Each engine gives 8,000 1.u.P. 


U.SHaPED Expansion BENDS. 


The dynamos were built by the Westinghouse Company, and 
are compound wound for traction, but the shunt winding only 
is employed when working on the lighting load. Each репе. 
rator has a capacity of 1,800kw., and is guaranteed to withstand 
а continued overload of 25 per cent. for long periods or 50 per 
cent. for a short time. They generate continuous current at 
410 to 440 volts for lighting and 500 volts for traction. The 
armatures are 12ft. in diameter, of the drum type, and are 
lap-wound. The commutators аге 10ft. in diameter, and 
each machine has 20 poles. The barring gear consists of a 
small continuous-current motor working gear wheels which 
engage with teeth on the circumference of the flywheel. When 
the engine starts up, a lever carrying the gear wheels drops 
and the motor is switched off. The power taken by this device 
is about 5 н.р. 

(To be concluded.) 


BOOKS RECEIYED. 


Copies of the undermentioned works can be had from The Electrician office post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books. 


* [Année Electrique Electrothérapique et TE : Revue 
Aunuelle des Progrès Electriques en 1902.” Ву Dr. Foveau de 
Courmelles (Paris: Ch. Beranger.) 3s. 6d. 

“ Electric Traction on Street Tramways.” 
(London : S. Edgecumbe Rogers.) 6d. 

“ London University Guide and University Correspondence 
Calendar, 1902-3.” (London : University Tutorial Press.) Gratis. 

“The Facts, Fi and Formule of Pho hy.” Edited by 
H. Snowden Ward. (London : Dawbarn and Ward.) 1s. 

* L’Electricité à Exposition de 1900.” By E. Hospitalier and J. A 
Montpellier. Nos. 14,015.. (Paris: Vve. Ch. Dunod.) 

* Form of Model General Conditions recommended for Use in 
Connection with Contracts for Plant, Mains and Apparatus for Elec- 
tricity Works.” Issued by the Institution of Electrical Engineers. 18, 


By C. Biggs, A.I.E.E. 


THE WITTON WORKS OF THE GENERAL 
ELECTRIC CO. (1900), LTD. 


Finding that their large works at Manchester were insufficient to 
keep pace with the ever-increasing flow of orders, the General Elec- 
tric Co. decided to build an additional works at Witton, a suburb of 
Birmingham, about 3 miles distant from that town. These new 
works, which have been in operation about six months, are devoted 
chiefly to the manufacture of dynamos and motors, but they comprise 
in addition a emall interior conduit factory, and—what is an entirely 
new departure—a carbon manufactory. 

The company has acquired 100 acres of level ground of which only 
а portion is occupied at present. The property is divided by the 
Tame Valley canal, leaving approximately 40 acres on the one side 
and 60 acres on the other. "The 40-acre piece is approached from the 
Birmingham side by the London and North-Western Railway, and as 
the company’s operations so far have been confined to this piece of land, 
this portion only is shown on the plan (Fig. 1).. Ав will be seen from 
this figure, the various buildings are wide apart, the directors havi 
had in view the further extension of each individual factory as we 
as the necessity of Jeaving provision for the convenient erection of 
additional ones in the future. 

Having regard to these probable extensions, the power house has 
been built on liberal linee, and is combined with the test room and 
packing department in a building by itself. The present generating 
plant consists of dynamos of 350, 250 and 50kw. capacity coupled to 
Galloway, Davey-Paxman and Belliss enginee ed ae А Three 
Galloway boilers have been put down, each capable of evaporating 
6,700lb. of water per hour. A Wheeler condensing plant has been 
installed which draws its circulating water from the canal. The 
steam is superheated and an economiser is employed. The power 
house has naturally been erected near to the canal, thus facilitating 
the easy supply of water and fuel. 

The demand at present for continuous-current motors being greatly 
in excess of that for polyphase, it was decided to adopt continuous 
instead of three-phase current and to put down a power station 
equipped somewhat on the lines of a public supply station. There- 
fore, the generators have been designed for 460 volts working on a 
three-wire network, the smaller amount or three-phase testing being 
provided for by a motor-generator. 

Engineering Works.—The building marked “ Machine Shop” 
on the plan is given up almost entirely to the consttuction of 
dynamos and motor& It consists of two bays, each 340ft. long and 
60ft. wide between the crane rail tracks. The height from the floor to 
crane roof is 55ft. At the south end of the east bay the offices, con- 
sisting of the commercial, technical and drawing room and other 
offices incidental to the management of the works, are located. 

At the west end of the north bay a gallery is provided for the pro- 
duction of former-wound armature coils. The coils are wound and 
taped by female labour, the light machinery for the purpose being 
driven by lines of shafting boxed in beneath the machines; and a 
clutch worked by the foot connects each individual machine to the 
shafting. Above this gallery, and running across the two bays, is 
another gallery devoted to brass work. At the opposite end of the 
building are the stores, consisting of a ground and upper floor. 

In the machine shop, the various classes of machine tools (milling 
machines, planers and shapers, boring machines, boring mills, lathes 
and drilling machines) are arranged in groups. This not only enables 
the work to go through in a proper and expeditious manner, but 
allows of the economical and efficient supervision of each group of 
machine tools and the work turned out from them, by a foreman 
who is a specialist in that particular class of work. While the special 
tools are thus provided for, the general tool-making of the establish- 
ment is carried on in a separate tool-room department, alongside 
which is the general tool-room stores, adjacent to the general material 
stores, 

The south bay is at present taken up with the smaller machines, but 
in the north bay there are machine tools of a character'capable of deal- 
ing with the heaviest class of electrical machinery. The largest is 
а large boring mill shown in our illustration, built by Messrs. 
Hetherington & Sons, capable of taking in a magnet wheel or 
armature frame over 24ft. in diameter. This machine tool is driven 
by а 15 H.P. motor, the arrangement and gear of which is clearly 
seen in the figure. After large work has been operated upon, 
either in turning or boring, it proceeds to the large surface bed, 
where it is again dealt with by the various portable tools. The bed 
is 75ft. long by 21ft wide, and is as present equipped with two 
upright side planing machines, one 60in. slotter and one Universal 
drilling machine, all of which were made by Messrs. Kendall and 
Gent, also one combined drilling and boring machine by Newton 
of Philadelphia, each machine tool being, of course, portable and 
self-contained with its own electric motor. The disposition of 
the motors on two of these portable tools is seen in the illustration 
bélow. In this bay the stamping machines for the core plates are 
placed and the cores are assembled on their shafts. Тһе commutators 
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are built in the opposite bay. The motors of the machine tools are | As will be seen from the various pho the building is" 

shunt machines running at a constant speed, and started with start- | a substantial character and especially well lighted. Due regard has 
ing switches with the usual automatic release. Alterations in the | been given to the comfort of the: workmen by the arrangement of 
speed are made by means of the gearing of the machine tool as is | hot-air ducts under the floor, which give a comfortable temperature 
usually done = М | even on the coldest day. TEE. 
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with the minimum of interference with the work in progrees, and in 
the most economical manner, the steel stanchions are of sufficient 
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On. the plan is shown dotted the extension which is contemplated 
in the near future, and in order that extensions can be carried out 


— 


A thorough system of prime oosting on the card system is 
employed at the works, The attendance of the workmen is recorded 
by means of the Rochester clocks, which print each man’s time of 
entry and departure day by day upon a card. Every time a new 


BEDPLATE FOR LaRGE WORK AND PORTABLE MacHINE TOOLS, 


strength to take the new bays when required, the demolition of 
the light walls filling in the spaces between the stanchions being 
practically the only loss incurred. 

In the north bay is provided a three-motor crane capable of lifting 
up to 30 tons, with an auxiliary quick lift for lighter loads. The 
south bay is fitted with 
a 15-ton three-motor 
crane with a similar 
attachment. 


Test Room.—To fa- 
cilitate the removal of 
the finished machines to 
the test room there are 
standard gauge rails, 
the test room, being 
built alongside and 
under the same roof 
as the power house. It 
is fitted with a 5-ton 
crane for the conve- 
nient handling of ma- 
chinery on test. The 
floor is provided with 
two large pits, the di- 
mensions of which are 
capable of adjustment 
by means of cross 
girders to suit various 
mia Rus paint- 
ing and packing room . 
is inated alongside | 
the test room. 

Foundry. --The foun- 
dry is 200ft. long and 
50ft. wide, and is lo- 
cated near. the canal. 
It is at present fitted 
with one cupola, but 
as an extension to 
the foundry is already 
in hand a second cupola 
will be erected within 
the next few months. 
The height from the 
floor to the crane rail is 
25ft.,and a three. motor 
crane has been installed | 
capable of lifting up to 5 tons weight. The smithy is arranged 
alongside the foundry and is fitted with down-draught hearths, and 
near it is the temporary pattern shop. 


CaRBON Works, GRINDING Коом, 


job is given to a man he is provided with a card showing the o 


tion to be done and marked with the time of starting. When the job 
is finished the card is given up marked by the foreman with the time 
of completion. The several cards used for any one man in a day are | 
kept together, and аге the next morning compared with his clock 
| record, thus ensuring 
that all time paid for, 
according to the clock 
| register, is accoum 
for in the record of time 
upon the various jobs. ! 
То enable this detailed | 
costing to be carried 
out, the orders are 
thoroughly smb-divided 
into their va.rious com- 
ponents before they 
reach the shop superin- 
tendent, who is thus 
able to distribute them 
to his various shopfore- 
men as required, and at 
the same time to keep 
for himselfacard record 
of the position of every 
piece of work for which 
he is giveninstructions. 


The Carbon Works. 
These works have been 
designed and equipped 
on the most improve 
modern principle evol- 
ved from long experi- 
ence gained on the Con- 
tinent, where theindus- 
try has hitherto been 
almost exclusively con- 
fined. We need not 
enter into the detail of 
carbon manufacture 
here, as it was exhaus- 
tively dealt with in а 
series of articles by Mr. 
Jehl, published in The 
Electrician a few years 
ago, and since then ex- 
panded into book form. 
The factory consists of two main buildings, the area covered by the 


buildings, outhouses, yard, &c., being about 4 acres. The raw саго 


is first crushed, and is then conveyed by elevators, without any ban 
А — 
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being necessary, into the mixing machines in an adjoining shop and 
is then stamped into large blocks, of the shape and size seen stacked 
upon the rig t of our view of the mixing room, ready to feed the 
presses. e elevators are contained in the flat vertical duct seen 
to the Jeft of the machine in the illustration. 'Thence it passes to 
the presses, some of which press out arc lamp carbons and others 
battery carbone. The carbon as it leaves these machines is in a soft 
condition, but it is stacked up until fairly hard, and then packed in 
waggons and taken to the baking ovens, where it is baked for 12 
days. One of these waggons is seen in the centre of tha foreground 
in our illastration of the press-room. These ovens when full 
contain 200 tons of manufactured material. They are arranged so 
that they can be divid«d up into 36 sections, so that while some 
sections are being heated others are cooling and others again are 
being emptied, and in thia way the process is continuous. In our 
illustration some of the ovens are shown open others closed From the 
oven house the carbons, when burnt, are transferred by means of a 
specially-designed mono-rail traveller with suitable trucks to the 
'second main building. which contains the machinery for cutting, 
:sorting, coring and finishing. This building also contains the stores, 
‘chemical laboratory, test rooms and general offices. In the main 
store the burnt carbons, as they come from the ovens in long rods, 
‘are stored ready for cutting up into different lengths as required. 
‘By this means it is possible to execute promptly almost any orders 
for odd lengths, but the standard lengths will always be stocked as 
well. Inthe test room provision is made for testing carbons in all 
the usual and well known types of arc lampe. 

We are informed that several qualities of carbons are made at 
‘Witton Worke. The first is the well-known “ Apostle” carbon, 
which is the commercial carbon for competition with that of Con- 
tinental makers, it being claimed that it gives, on an average, 10 per 
cent. longer burning hours than other makes for equal size and 
current. For special purposes a superior 

quality, known as Imperial Crown,” is 

made; this burns slightly cleaner—z+.c., о d 

has less ash residue, is superior in а 
pearance and finish, and is specially 
selected. Both of these qualities are 
supplied, both for alternating and con- 
tinuous current. The third, or best, 
quality is the “ Witton” carbon, prin- 
cipally made for enclosed arc lamps. 
Particular care is taken in the manu- 
facture of these carbons to turn them 
out рец true to gauge and abso- 
lutely straight. 'The same quality car- : 
bons for open type lamps are also made 
to order when required; and it is 
claimed that with their use three lamps 
will burn in series on a 100-volt con- 
tinuous-current circuit. 

In addition to the plant for arc 
lamp carbons, special machinery has 
been put down for turning out carbon 
battery plates and manganese agglom- 
erate blocks in large quantities, and 
carbons for other purposes are also 
manufactured. One of our illustrations is a view of the bat 
plate shop. The tops of the carbons, while the plates are sti 
unbaked and therefore relatively soft, are pressed to the 
requisite shape to receive the lead caps which are then 
‘cast on and provided with terminals, the carbons being then 
baked in the usual way. We are informed that the present 
machinery is capable of turning out, apart from battery plates, blocks, 
&c., over 13,000,000tt. of electric light carbons per year, whilst pro- 
vision has been made for putting down machinery to three times this 
output. Upwards of. 250 н.р. of continuous-current motors have 
‘been installed to drive the factory. The current is conveyed by 
overhead lines from the power house. The factory is lighted by 
means of arc lamps, both open and enclused type being used, con- 
mected in series on the power circuit of 460 volts. To facilitate the 
easy and rapid handling of the material overhead travelling cranes 
are provided in some of the shops, and, in addition to this, the works 
are served by a railway waggon track, connecting with the system of 
Jines laid over the whole estate. 


At present the number of workpeople engaged in these works is 
upwards of 220, and they have had to be specially trained and 
instructed. The industry of carbon-making being, with, we believe, 
only one exception, a new one in this country, no experienced labour 
was available, but the managers have overcome all initial difficulties 
and the works are now in active operation. 


Interior Conduits.—These works have taken about 18 months to 
erect and get into working order, and manufacturing was only com- 
menced last month. The main buildings include three bays. In 
the first are a variety of machinery for drilling, boring, reamering, 
screwing, tapping, grinding and fitting up all the many parts that 


4 ngne 
Equipment 


— 
Eng NEWS. 


Block Station A 


in the cab of the engine. 


are required for the connection of the conduit system, such as junc- 
tion-boxes, switch-boxes, tees, elbows, bends, &. The 

is laid out with machinery for the manufacture of the company's 
*olose-joint brazed and screwed conduit,” and the third bay is 
arranged as stores. 


THE MILLER ELECTRIC SIGNALLING SYSTEM. 


Last Friday а most interesting and instructive visit was 
paid by a number of railway engineera and others to a section 
of the Great Central Railway, just beyond the Woodhead 
Tunnel, between Sheffield and Manchester. On arriving at 
Woddhead station all passengers alighted in order to witness 
demonstrations, for the first time in England, of the 
Miller electric signalling system. A portion of the line in this 
neighbourhood has been equipped-under the personal super- 
vision of Mr. Miller, and on Friday a locomotive and coach 
fitted with the apparatus made experimental trips over the 
track. Everything acted without a hitch, and the demor- 
strations may be described as an unqualified success. The 
section of track installed with the system was a simple piece 
of unbroken line with no complications, such as junctions, 
o., and the locomotive merely ran backward and forward 
over three or four blocks. 

A description of this and other systems was given in 
The Electrician of January 28rd, but it may not be out of 


Direction of Train 
— р> 


Line Wire А-В. 


Fio. 1. 


place to once more review it in its simplest form. Indications 
to the engine-driver are given, not by semaphores by the side 
of the track, but by red and white electric lamps placed 
When the track is clear for two 
blocks ahead the white lamp glows, but when a train is 


іп either the next, or next block but one, then the red 
‘lamp glows. 


The arrangement of the apparatus is shown in detail in 
Fig. 1, two consecutive block stations, A and В, being shown. 
‘The instruments at A and B are precisely similar. A magnet 


d has its coil connected across the rails at the rear end of the block, 
. and when that block is clear the current from the track circuit 
. energises the magnet. The magnet has two armature contacts : 


one of these, /, communicates with the preceding block station 
through the line wire and rail, by way of m, апай n; the 
“other contact, e, communicates with the succeeding block 
station, by way of line wire and rail, through the coils of a 
second magnet, 9. This latter has an armature, h, which 
acts as а reversing switch for battery j, and connects this 
battery with the points п and m of the rail, on opposite sides 
of an insulated joint. When armature & is attracted, as it is 
represented in Fig. 1, then the current from j tends to flow 
in the rail from point m to point я; when 4 is dropped the 
current tends to flow from point n to point m. 

The operation of the relay instrument and its circuits may 
now be readily followed out. When the track AB is clear, 
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then magnet d is energised by track battery c, and attracts its 
armature. Similarly, when block BC is clear, magnet d' at В 
attracts its armature. There is then an electric circuit as 
shown from battery ;' at B, through à and wire m’, through 
lever F/ back to instrument A, energising magnet g, and back 
through rail AB. Armature À is then attracted, and a 
difference of potential is set up from point m to point x. 
When either AB or BC is occupied, then the circuit through 
the coils of g is broken, at e or at F, respectively, and arma- 
ture A drops, so that battery j tends to send its current from 
nto m through the rail. This pressure between л and m is 
utilised by the locomotive equipment to give a signal in the 
engine cab when the engine crosses the joint between n and m. 

The engine equipment may have several different forms, 
one of which is shown above the track in Fig. 1. One axle 
each of engine and tender, k and l, are insulated from each 
other, and are connected through the coils of two magnets, 
p and q. The armature which plays between the poles of 
these magnets is adapted to make contact at s or t, com- 
pleting the circuit of а battery, и, through the white lamp or 
the red lamp respectively. When the engine orosses the 
insulating joint above referred to, the pressure between n and 
т causes a current to flow through the coils of magnets 
p and q, and the direction of the current determines whether 
the armature is attracted up or down, to light the white or the 
red lamp. When the current flows from / to l, then the arma- 
ture is attracted downward, lighting the red lamp and indi- 
cating that either block AB or block BC is occupied. When 
both blocks are clear the battery j sends current from m to n 
or by way of axle / to k, so that the armature is attracted 
upward and the white lamp lights up. 


Fio. 2. 


It will be noticed that а small battery, r, is arranged on the 
engine fof a local circuit through the coil of magnet 9 in such 
а way that no polarised armature is required, while at the 
same time the battery r acts to hold the armature in place, 
either up or down, while passing through the block. When 
an insulated joint із reached, the circuit of through magnet р, 
by way of the rail back to /, is broken, and magnet у being 
still energised, the armature drops and lights the red lamp. 
Thus the engine always gets a red signal the moment it 
passes an insulating joint, unless at the same moment the 
„Clear impulse from the track relay operates to keep the 
white lamp alight. In order to avoid this action while crossing 
the insulating rail-joint at the rear end of block AB, this 
joint in the two rails is staggered longitudinally a distance of 
half a rail-length, or at least a distance greater than the 
interval between axles k and J. As shown in Fig. 1, the 
stagger is less than this, the engine equipment being shown 
to exaggerated scale for the sake of clearness ; properly, axles 
k and І should be shown a less distance apart than the stagger 
of the insulating rail-joints. 

Other forms of the Miller system are in use on Amer.can 
railways, that on tbe Chicago and Eastern Illinois Railway 
being characterised by the absence of wires connecting the 
different block points, all signals being transmitted by the 
track circuit alone. 

Fig. 2 shows the arrangement of lamps as carried in the 
cab of the locomotive ; in addition to this, however, there has 
now been fitted a model semaphore which remains at the 
*elear" position when the white lamp is glowing, and at 
“ danger " when the red lamp lights up. | 
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MERCURY VAPOUR LAMPS. - 


Below is the specification of patent No. 4,261 of 1896 
referred to by Mr: Dowsing in our last issue. The patent 
has become void through non-payment of fees, but, of course, 
this fact would not prevent it from being cited as an anticipa- 
tion if the validity of апу subsequent patent were called into 
question. | | 

PROVISIONAL SPECIFICATION. 


A New or Improved Electrical Lump. 


We, Herbert John Dowsing, of 35, Queen Victoria-street, in the City of 
London, electrical engineer, and Henry Sheehy Keating, of Queen's Gate- 
mansions, Queen’s Gate, Kensington, in the County of London, barrister- 
at-Jaw, do hereby declare the nature of this invention to be as follows: — 

Our invention relates to an electrical lamp, the light of which is pro: 
duced by the passage of high-tension electrical currents through rarefied 
air or other suitable gas or vapour. For this purpose we employ a glass 
tube of very small bore into the ends of which we seal leading-in wires to 
terminals within the tube. We exhaust the tube so as to produce a 
partial vacuum, and pass through it an electric current, preferably 
alternating. - 

In order to obtain a considerable area of lumino:ity, the tube may be 
bent into a coil or like form, the convolutions of which being near together 
present when illuminated a considerable area of light. The interior of the 
tube may be roughened by the action of fluoric acid. 7 

We find it of advantage to put in the bulbs into which the terminals are 
sealed a small quantity of mersury or of an amalgam of mercury with 
other metal. 


Dated this 25th day of February, 1896. 
ABEL & Imray, Agents for the Applicants, 


COMPLETE SPECIFICATION. 
A New or Improved Electrical Lamp. 

We, Hertert John Dowsing, of 35, Queen Victoria-street, in the City of 
London, electrical engineer, and Henry Sheehy Keating, of Queen's Gate- 
mansions, Queen's Gate, Kensington, in the County of London, barrister- 
at-law, do hereby declare the nature of this invention and in what manner 


the same is to be performed, to be particularly described and ascertained in 
and by the following statement :— 


Our invention relates to an electrical lamp the light of which is produced 
by the passage of high-tension electrical currents tbrough rarefied air or 
other suitable gas or vapour. For this purpose we employ a glass tube 


of very small bore, such as is used for thermometers, into the ends of which 
we seal leading-in wires to terminals within the tube. We exhaust the 
tube so as to produce а partial vacuum, and pass tbrough it an electric 
current, preferably alternating. 

lu order to obtain a considerable area of luminosity, the tube may be 
bent into a coil or like form, the convolutions of which being near together 
present, when illuminated, a considerable area of light. 

We find it of advantage to put in the bulbs into which the terminals are 
sealed & quantity of mercury or of an amalgam of mercury with other metal. 

The accompanying drawings represent, by way of examples, various forms 
of electrical lamps according to our invention. 

In each case, two bulbe, B, are connected by a small bore tube, T, which 
may be bent and shaped in various ways. 

Each bulb, B, contains mercury, M, lying on the end of a leading-in 
wire, W, which is sealed tbrough the glass. 


E 
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When currents of high tension are supplied, the interior of the gluss 
tube becomes highly illuminated. It is of advantage sometimes to warm 
the lamp before starting, so as to render the rarefied atmosphere within it 
more conductive by the presence of a little mercury vapour. ' 

Having now particularly described and ascertained the nature of this 
invention, and in what manner the same is to be performed, we declare 
that what we claim is :— 


An electric lamp consisting of a glass tube of very small bore connecting 
two bulbs containing mercury which are connected by leading.in wires 
sealed through the glass to a source of high-tension electricity, the 
atmosphere within the tubes and bulbs being rarefied. 


Dated this 25га day of October, 1896. 
ABEL X ЇМВАҮ, Agents for the Applicants, 


[Mr. Dowson asks us to correct a clerical error made in his 
letter published last week. The City circuit from which he 
obtains current is at 100 volts, and not 109 volts, pressure. | 


ELECTRICITY WORKS ACCOUNTS. 


The Oharing Cross and Strand Electricity Supply 
Oorporation (Ltd.). 


WeEst-EnD UN DERTAKNGS.— Making allowance for the fact 
that, as in 1901, the West-end stations supplied all the energy 
used by the City undertaking for а considerable part of the 
year, the progress of the former undertaking in 1902 is very 
marked. 'lhe additional (8 c.p.) lamp connections were 34,364. 
In our table the total lamp connections in 1901 included those 
of the City districts, since they were wholly supplied from the 
West-end stations. The figure appearing for 1902 isexclusive of 
the City lamp connectione. The costs results are excellent, but 
owing to decided increases in the repairs and maintenance costs 
both inside the station and on mains, the works costs show a 
slight rise, though the total costs are stil quite 0:278. 
under the average of company stations of similar magnitude 
in 1901. This is saying a good deal when applied in reference 
to a London station. Still more creditable to the engineering 
management of this undertaking is the low total mean capital 
expenditure relatively to the output. This ratio is also under 
the average. No doubt this result is due greatly to the splendid 
load-factor, which always characterises the load of this con- 
cern, and which works out at not less than 28:9 per cent. for 
1902. i 

With the very moderate average price for current of 8:314, 
per unit, the working profit of 7:15 per cent. on the mean 
expended capital is a good result. Out of this gross profit 
£10,000 was put aside for depreciation. The interest payable 
on debenture stock was £10,614, and on temporary loans 
£2,205, but these latter amounts were more than met by the 
interest receivable on loans made to the Charing Cross and 
City Electric Co.—viz., £21,082. 

The balance available for distribution was disposed of by 
£15,188 being paid as dividend on the 4} per cent. preference 
shares, £25,000 as 10 per cent. ordinary dividend and £5,045 
reserve amount of guaranteed preference dividend of the City 
undertaking up to December 31, 1902, leaving £14,817 carried 
forward. 


Ciry Unpertaxinc.—The first section of the generating 
station at Bow is now in regular work, and the trunk mains 
to the City sub-stations have also been completed and used, 
whilst mains linking the whole of the City sub-stations have 
been laid. Тһе sub-stations at Fenchurch.street, Upper 
Thames. street and Ludgate-hill, equipped with motor gene. 
rators and accumulators, are distributing energy in the City, 
and an auxiliary supply to these distributing stations has 
been provided from Lambeth. Last year the equivalent of 
98,398 8 c.p. lamps were added to the circuit, raising the total 
to 150,729. 

From our table it will be seen that of the costs £8,163 
was paid in purchase of electricity in bulk, and that the gene- 
rating costs otherwise amounted to £7,126, the component 
details of which appear in our table. By the working of last 
year the adverse balance of £757 from 1901 has been reduced 


to £270. The £5,045 or 44 per cent. preference dividend 
guaranteed by the West-end undertakings has, as referred to 
above, been paid. It is satisfactory to learn that the require- 
ments of supply for motive power are largely increasing, and 
that many newspaper and printing establishments are taking, 
or propose taking, power from this company. The load - factor 
is very low, especially in relation to that of the parent concern. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)... Nov. 21, 1902, Islington (Municipal) - Nov. 28, 1900 
Aocrington (Municipal). . July 25, 192] Kensi'gton & Knignesbe'(Oo.) Apr. 11, 1908 
Ayr (Municipal)......—- Nov. 7, 1902] Kingston-upoo-Hull (Mun.) July 18, 1900 
Barking Mani ial) pal) Oct. 3. 1902 on- Thames (Mun.) June 20, Le | 
e c s 
Barrow-in-Furness (Muv.)..Dec. 96, 1902| Leeds (Municipal) 
Bath ( mcm r (Municipal). an. 96,1900 
весе Municipal) = == = АОС. 3, 1900/Lelth (Municipal)... . . Dec. 26, 1903 
Belfast (Municipal) Aug. 8, 1902 | Leyton (Municipal) ...... Nov. 1,1901 
Terni in Com ps 15, 1899 | Liverpool (Company) ... . Oct. 10, 1902 
Blackburn anicipal "EM Te 6, 1903| Liverpool (Municipal)... ..April 4, 193 
Blackpool (Municipal) Nov. 14, 1902| London Elec. Supply Corp.. . Sept. 6, 1902 
Bournemouth (Company) .. April 18, 1902| Londonderry (Municipal) .. Feb. 16, 1900 
Bolton (Municipa! >» =. ~ Dec. 19, 1908 | Lymington (Company)) Oct. 10, 1902 
pal) - Dec. 19, 1902| Manchester (Municipal)... . . Aug, 29, 190% 
uni = = Sept. 12, 190 | Metropolitan Elec.Supply Co. Apr 25, 1901 
Bristol (Munici «e АОК. 8, 1902| Morley (Municipal) ........ July 25, 
Bromley (Kent) (Co.) ...... May 16, 1902| Newcastle and Distriot (Co.) Dec. 12, 190? 
Brom & Kensington (Co.) June 6, 1902| Newcastle-upon-Tyne(Co.) Jan. 16, 1903 
ey (Municipal) ..—..Feb. 7, 1902 | Newmarket (Company) Oct. 24, 1902 
Burton-upon-Trent (Mun) July 11, 1902 Newport (Mon.) (Municipal) Jan. 11, 1901 
Bury (Municipal) =.. .. July 11, 1902| No троп (Company) Oct. 17, 1 
Cam ( )... June 18, 1902] Northwich (Company)) Oct. 24, 1902 
Canterbury (Municipal) ....Oct. 96, 1900| Norwich (Company)... ..Bept. 19, 1003 
a )... . Jan. 0, 1903] Notting dom = .Jnns 6, 1002 
Cross (Company) Mar. 28, 1902| Nottingham ( cipal?) . . .. Oct. 21 


1 (м 
City of London (Company). April 25, 1902 Prescot (Company) - Dec. 8,1899 
Clerkenwell (Company 9, 1902 Preston (Company) wo ~ = ~ рес. 14, 1600 
стеу (Municipal) 22. Feb. 28, 1900 Com 
Crewe (Munici 
Croydon (Municipal) ...... Oct. 31, 
Crystal Palace District (Co.) Sept. 18, 1901 St. Helens (Municipal m 
Der (Municipal oc” Jan. 20, 1900 8t.Jan:es' & Pall Mall Co-). Mar. 21, 1902 
Dews olei 15, 1901 St. Pancras (London) (Mun. Sept 6, 1902 
2, 1902 | Scarborough (Company) Sept. 19, 1902 
16, 1903 | Sheffield (миа 
Kalog (Municipa! Oct. 31, 1902 Shoreditch (Munici 
East Ham (Municipel)...... Nov. 28, 1902 Smithfleld Marketa, 
Rastbourne шайр!) = Mar. Tad 
Edinburgh ( unicipal) .. Nov. 21, 1902|South Shields (Municipal). July 4,190? 
Bxeter (Municipal). Aug. Southampton ( 
Folkestone (Company) —..May 2, 1002 Southport (Munici 
v (Municipal). Sept. 12, 1902 Stafford (Municipal). . - Aug. 16, 1901 

Gloucester (Municipal) . . . Aug. 80, 1901 Stepney (Municipal) .. Oct. 8,1 
G Yarmouth (Mnn.) 18, 1901 Sunderland (Munict 


Greenock (Municipal) ...... Aug. 
Guernsey (Company)........ Sept. 26, 1901 Tunbridge Wells (Mun.) ..Aug. 23, 1902 
ord 19, 1900| Wakefield у =: 


Gulldf compen ) = æ.. Oct. 
Halifax Dec. 26, 1885 Walsall (Munici 


unicipal)...—— .. à 

Hammersmith (Municipal) . Oct. 
7, 1902| Westminster (Company)... .. April 
9, 1901| Whitehaven (Municipal) '..Feb. 8, 190! 


оо ev ap һе an. 


Hampetead (Municipal) - Nov. 
Hanley (Municipal) Aug. 
te (Municipal) ....Jan. 
ЕРТАЙ rd uly 
ipal тооз se Deo. 99, 1899 

pront unicipal) Jan. 24, 1902 

28, 1902 | Woolwich ( pany) = Мау 81, 1901 
4, 1902 Worcester (Municipal) .. — April 15, 1902 
. 96, 1902! Wycombe (Company) . . . Ot. 17, 19.2 


REMARKS TO TABLES. 


WEST-END AREA. —a Includes 861, 125 by contract. b The 51,836 lamps in City 
area being supplied in bulk from the West-end stations are also included in the 
298,077 lamps given for the West-end area. c Leaseholds depreciation fund £15,000, 
share premiunis account £67,172, reserve fund £30,000. d Includes £120,788 to 

urchase of station, lands, buildings, maios, &c. е Public lighting apparently 
included in Revenue from supply." f £1,004 proportion of salaries. 9 Wayleaves 
and licences £814 in 1901 and £1,047 in 1902. Л £719 proportion of salaries. 
i Directors £1,050. j Net received. k 5d. for first three units per lamp per quarter, 
4d. per unit in excess. l 3d. for first tive units per 20 watts per quarter, 2d. per 
unit in excess. in Leaseholds depreciation fund £20,000, reserve fund (capital) 
£30,000, share premiums account £83,574, and debenture premiums account £1,858. 
n Artesian wells £4,352. o Machinery £209,543, accumulators £21,746, meters and 
fees £17,482, electrical instruments £2,984. р £382 to purchase of current in bulk. 
q Proportion of salaries £1,206. r Of buildings £1,161, of engineg, boilers and other 
plant and tools £5,930, of accumulators £742. з Proportion of salaries £948. t Of 
mains £4,581, on consumers’ premises £865. 1 Includes insurances. v Auditing 
£160, law £523, compensation £312, 


CITY AREA.—a Units purchased. b Supplied in bulk from the West-end 
stations. c Over-expended. d Of this £5,044 was paid for current, £522 proportion 
of salaries, £580 wages at distributing stations and in repairs of buildings £19 and 
of plant £102. e Proportion of salaries. Contribution to Corporation of London's 
electrical inspector's salary. g Net reocived. h Purchase of current in bulk £8,163. 
i Proportion of salaries £741. j Of buildings £103, switchboards, motors and other 
machinery, instruments and tools £287, accumulators £477. k Includes insurances. 
{ Of mains £1.413, of motor-gencrators and apparatus on consumers’ premises £104. 
т Directors £525. п 6d. for first three units per quarter, 4d. per unit in excess. 
о 3d. for first five units for every 20 watts per quarter, 2d. per unit in excess. 
p Generated and purchased. q Artesian well £1,383. r Machinery 290,347, &ccumu-. 
lators £9,347, meters and fees £8,505. electrical instruments £1,147. 4 Auditing £30, 
compensation £17, law £65, contribution to salary of electrical inspector of 
Corporation of London £300. - 7 > 
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CHARING CROSS C0:S WEST END AREA CHARING CROSS C0.'S CITY AREA. 


Undertaking Worked bg 22222 The Charing Cross and Strand Elec. Supply || The Charing Cross and Strand Elec. Supply 
891. 1899. [Corporation (Ltd.). 


Date of Commencement of Supply =a == = == == == — 
System of Supply 5 


YEAR ENDED 


QUANTITIES— 
C EXO OOO Lu eon om om cm c um cm anb cum cmm eme 
sold for public lighting, &c, 2 ———-—-—-——— 
sold for traction........ besen ee MDC OON 5 


UNITS SOLD PER MEAN 8.C.P. LAMP CAPACITY 
Actual maximum "V ^ demanded 
r ee 
Number of public Empa „ 
„r 
Connections to mains in 8-c.p. lamps at end of year — 
CAPACITY OF PLANT IN KILOWATTS AT END Of YEAR 


CAPITAL— 
ee 
Share o — — — — — — — — — — —— /FLd — 
Loan (including Debenture charges) — 22 
RECEIVED (TOTAL) 
. ax ii ps Dii qud el ik. 
Loan (including Debenture charges) — se =.= — — == 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) — — 


Loan (including Debentures) — — — == == == == === == 
REPAID (TOTAL) .......... — 
RESERVE OR SINKING FUND... 22222225 
I EES 

Lands and building 


t — o em ean soue cam — — — — — шыс — — — — — соч» — — 


Mains — = оз шз e X —— — ——̃ — — 0 — — — — сыш] — — 


Miscellaneous 


9,057,995 

6,553,792 

6,290,031 « 
263,761 


nil 


2,575,068 


4,025 


Total. 


595,115 
768,677 
518,677 
250,000 
424,436 
210,540 

70,983 
143,113 


112,172 


kilowatts 


capacity. 


21.193.113 £239 
800000 | 1 


м 224 


[Corporation 


| 3-wire continuous-current, 
| W. H. Patchell. 


(Ltd.). 


DEC. 31, 1902. 


mn — Fe 


11,712,705 
8,249,950 
7,967,849 

282,101 
nil 


3,583,091 
5,941 kilos 


nil 
135,432” 
55,000 
764,8044 
112,757" | 
252,034» 


211,971 
7,256 


atts 


BALANCE OF CAPITAL ACCOUNT — ———— 313.182 69:6 
Per unit of | Per unit of 
Total. | total units Total. | total units 
REVENUE— D ЗБ эы = =з ЖИ. 
—— c — a — озшш — ww — — — — HD £102, 710 | 3°762d. £118,621 3:450d. 
EE fom supply енә» ns au suh cus аы im Gm acm omi im ,/15* 3°650d. 114,358¢ |  3'580d. 
и ШИГЫ, Оф... eon on om um ous ры) m c om te 2,605 0:095d. 5,552 0'097а, 
IT] public lighting — —— —— —— — — — к= — — € "s 
м supply for traction s «m es em us as an == a» nil — nil — 
miscellaneous sources ses» s= = sen sen san 289 0"0144. 95) 0:0274. 
EXPENDITURE OUT OF REVENUE— 
TOTAL СОВ8ТЯ......................._.- —————— 052,251 19124. | £67,485 1:963d. 
Generation of electricity sa se n= =a = =m jen dap it ins ae ae 36, 440 | 148344. 46,98 [P I'$46d. 
Fuel (including cartage, &.) 23,172 08494. 26,767 0°780d. 
(Wil, waste, water, store 1,631 | 060d, 1,719 0:050d. 
W ages at station cim Ene) ТББ? | (ОБ; 9,5814 | 02794. 
Kepairs and maintenance at station — — =. == == — 4,572 0:160d. 7,833" 0:2284. 
Distribution of eleotrioitj. 2222 „ 4,2209 Od. 7,0319 02224, 
Wagos, &o. „es oas oan o as oar oas oan oan amn am umo ams ama omo amm am == 885^ | 0032d. 1,139 00554. 
＋ ani renewals of mains, SC, s= s =m se == ee = oe 2,523 0-092d. 5,445! 0:1584. 
Publio lighting „a sas sas san uas oan oan oan omn ams ome amm amn amn ams am wan 611 00224. 515 00154. 
— ce &! рева, „Вор ОНЧ, 
MANAGEMENT AND PROPERTY CHARGES „m mm me nm -~ 10,982 0:402d. 13,058 0:380d. 
. —— ——̃ ̃— среде | daos| usos 
Management DL D e bolo op À X1 — A S06 Od. 6,873 0° 200d, 
Salaries „e.a a sa wwe ——————— 4,084: | Q'150d. 4,857: 0:1414, 
Establishment charges „a ace «s == am == am am =m ee se 486 0:018d. 740 0°022d. 
Law charges Бб. we an ax an an an an am am am an ee 485 0:018d. 995" | 00294. 
to mean to mean 
FINANCIAL RESULTS— Total. abe Tek e des 
WORKING PROFIT FOR YEAR ...—— 2222 £50,459 T 927/ 251.135 T 715% 
Sum carried to Depreciation Fund.. — == — == == — 9,000 141% 10,000 1:40% 
Sum carried to Reserve Fund. 5 a —_ D^ 
Net interest on loans (incl. Debenture charges) .. 1,9567 0:307% 8,2637 1167 
Net profit for the year.—- -E!“ 43,415 6:827, 49,398 6'91% 
BALANCE FROM LAST ACCOUNT. san FE 3,486 0:547% 10,651 1:49% 
BALANCE AVAILABLE FOR DISTRIBUTION, &. 46,901 7:367; 60,049 8:40% 
Soll E ЛА cuu adea edi torii а a -— — — 
ORDINARY DIVIDEND PAID .-.— LL 10 = i 2.25 
PERCENTAGE OF TOTAL COSTS TO REVENUE B 50:97; 56:9% 
Expenditure per mean kilowatt capacity. — 210. 11а. Od. £14. 48. Od. 
REVENUE PER MEAN KILOWATT CAPACITY T7 £20. 15s. 0d. £25. Os. 04. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN _ 78. 11d. — 
Price charged for lighting, per uni Ба. to 4d.* 5d. 
Price charged for power, per unit s == == =. =» =.» = == == 2d. to 3d.! Sd. 
Price charged for public lighting == == == == == == == =— By contract — 
Receipts unit for private supply == - , ; { 
VVV беа Pon 
А АСО у. огнена ва інген: = — 
. current for all uses . ó'68d. 9914 


W. Н. Patchell. 
DEC. 31, 1901. 


854,816 
589,957 
589,957 
nil 
nil 
241,117 


991 kilowatts 


600,000 
290,600 


>, | 


234,257 


Per unit of 


Total, total units 
all sold. 
£9,825 4'000d. 
9,615 | 3˙911d. 
208 0:0854. 
nil — 
nil — 
0 001d. 
£10,601 4'313d. 
7,028 2:860d. 
6,2064 ? -d. 
232 0 298d 
592° 0'212d 
210 0:085d 
3.573 1:453d. 
350 01424. 
3,223 1:114. 
2,461 1`008а. 
175 00714. 
587 0`157а. 


00814. 


Z-wire continuous-current. 


DEC. 31, 1902. 


2,971,488» 
1 ‚987.640 
1,987,640 
nil 
nil 


983,605 


3,335 kilowatts 


200,0 000 


6'80% 


nil 


1,280 
150,729 


200,550 41:8 
5911 101 123 
85,5072 17:5 
111 631 r 25:2 
366,761 | 1764 
29,402 | 6'12 
108,349 22 6 
Per unit of 
Total. total units 
sold. 
£28,538 3'448d. 
27,774 35°554d, 
747 0*0€0d. 
nil — 
nil — 
16 0˙002d. 
£23,863 2:882d. 
17,245 2:083d. 
15,288 h 1847 
2,899 as 
181 — 
5,179! — 
8677 — 
1,957 | 0" 236d. 
554 0:0434. 
1,516! 0°183d 
6,619 07799d. 
1,7428 | 0'210d. 
4,977 / 056894. 
3,566™ 0°431d, 
269 0°033d. 
650 0 0764. 


0°050d. 


Total, cap. ‘exp’ 2920 I Ale É ;exp'nded 
– £776 -0 637% £4,674 | 113% 
19% 016%] 4188 | 1017 
= E -757 | -01837; 
2587 | 062% 70 | 08x 
108% 83°6% 
e 4s, 93. 
54. to 4d." bd. to 2d. 
54. to 2d.? 54. to 2d. 
5914, a 
. ( i { * le (- > 
Goggle 


Rig 
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The Oldest Nleotrical Journal (established as a weekly Journal, 1861—1870). 
Pablished , Price Sixpence; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1 2&3, SALISBURY COURT FLEET ST., LONDON. 
Telephone: 919 Holborn. Telegrams: ELBOTRICIAM NEWSPAPER Lonnon. 


All Letters velating to Subscriptions, Advertisements, and other business 
matters to be addressed Arier, TRI ELECTRICIAN," Salisbury- 
court, Fleet-st., London. Cheques and Р. О. to be crossed “Coutts & Co.” 

All Editorial communications to be addressed to Tue EDITORS. Letters for 
insertion in the "THE ELECTRICIAN," or containing questions, to be 
accompanied by name and address of the writer as evidence of good faith. 
No notice is taken of anonymous communications, 

4% TEHR ELECTRICIAN" ts published every Friday morning. The Journal 
ds ом sale at the desir fe bookstalls on Friday morning, and can be 
obtained of all New. s ; or direct from the Offices as above. 

Subscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN ” 
are as under : YEAR. HALF-YEAR. QUARTER.) Post free, 

United Kingdom 268. 0d. . 188.64 . 18.04. 
Postal Union ... 208. 08. .. 168.04. ... $85.04. 
(This charge includes all Supplementa.) 

New Volumes of © THE ELECTRICIAN " commence ін April and October, 

4% THE ELECTRICIAN " offers exceptional advantages to Advertisers, It has 
py far the largest circulation of any English Electrical paper, and 
circulates all over the World. 7 Ait statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADEADVERTISEMENTS intended for the current issue must mac the Office 
nol later than First Poston Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publisher's 
hands by Wednesday, Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to 6 P.M. on Thursday. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIX. of “Tas Exzornician.” (1,052 pages 
bound in strong cloth. Price 17s. 6d., post free, 18а, 6d, Also ready, Cases 
for binding. Price 2s., post free, 2s, 54. 

A complete set of Tas Exzcrnician” (1878-1902) can now be supplied 
These seta are very scarce, and early application should be made. 


ELEOTRIOAL BOOKS AND PUBLIOATIONS, 


A1) Books, News pagers, and other 
% Tug ELECTRICIAN” Printing and Publishing Co.(Ltd.) The well-known 


“ELECTRICIAN” SERIES of Standard Electrical Works at present consists of 
ELEOTRI AND HAND- 


THE OIAN" ELECTRICAL TRADES’ DIRECTORY 
BOOK. Subscription price 7s. 6d., postage extra, before Sist December in any 


year for next edition. Published about 81et January. Price 12s. 6d. ; by 
E. 18а d.; Colonies and abroad 14s. 6d. ; United States 15s. Digest 
on application. 


J. Vol. I—THE INDUCTION OF ELECTRIC 
CURRENTS. Vol IL.—THE UTILISATION OF 
INDUCED CURRENTS. 12s. 60. 
„By Mrs. AYRTON 193. 6d. 

FOR TELEGRAPH ENGINEERS. By J. ELTON Young, 
STUDENTS GUID. TESTING. By Н. K. C. Рзивв 


DENTS GUIDE Т M "e 3d., abroad 66. 6d. 
. ° е 0 . e. ө а 
ТНЕ  ELBOTRICIAN " WIRKMAN'S POOKET-BOOK. Edited by Е. C. 


et. 
PRIMARY BATTERIES; Their Theory, Construction and Use. By W. R. COOPER. 
SECONDARY BATTERIES: Their Theory, Construction and Use. By E. J. WADE, 


HY OF X-RAY LITERATURE AND RESEAROH: Edited b 
With an introduction on the history of Crookes Tube and 


RT AND POWER DIAGRAM. By ARNOLD G, 
HANSARD, B.A. 48. 64. free in tube 5s.; mounted on гле. 08: post free. 
ELECTRI 0 LIGHTING. By Ero, J. A. М 
MAGNETIC INDUCTION IN IRON AND OTHER ALS. By J. A. EwWI Ia, 
М.А. New Edition, 10s. 6d. 
MOTIVE POWER. By A. T. SI. 10s. 6d. 
THE АВТ OF ELECTROLYTIC SEPARATION OP METALS ('Theoretieal and 
[] Dr. G. Gon. 10g. 8d. 
ELEOTRO- TRY. B Dr. 9. Сови, 28. 
PRACTICAL NOTES РОВ САТ, STUDENTS. By A. E. KENNELLY and 
Н. р. WiLEINSON. бв. 6d. 
AND COMMUTATORS (Theory and Practice). By 


THE INCANDESCENT MANUFACTURE. By d. S. Ram. 7e. 64. 
POCKET BOOK OP ELEOTRICAL ENGINEERING РО Pr W. GBIPEL 
and H. M. Knaoun. New Edition. Price 7s. 6d. net, post free 78. 9d.; abroad 8s. 
TRLEGRAPHY: BiawALLING ACROSS BPACB WITHOUT WIRES BT 
ELzcrRI0 Waves. By Dr. О. J. Loper New Edition. 68. net. 

DIGEST OF THE LAW OF ELECTRIO LIGHTING, ELECTRIC TRACTION, 
TELEGRAP TELEPHONES, Ko., 1902. By A. C. Cuntis-Harwarp. 88. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES, РВ? F. Јак. alee &. 

MANUFACTURE ARB e rac 
Establishment of а Carbon Manufactory. 18. 6d. 
STEAM, ENGINE INDICATOR AND INDICATOR DIAGRAMS. Ваней by W. 


. За, ба, 
FULL CATALOGUE POST FREE ON APPLIGATION 


publications cam be ordered direct of 
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THE BRITISH POST OFFICE TELEPHONE SERVICE. 2s.net. Now Ready 

THE RATING OF ELECTRIC LIGHTING, ELECTRIC TRAMWAY, AND 
SIMILAR UNDERTAKINGS. By W.G. Вонр. 23. 64. net. Now Ready. 

LOCALISATION OP FAULTS IN ELEOTRIO LIGHT MAINS, By Р.О. 
RAPHANL. 7s. 6d. New Edition nearly ready. 

HANDBOOK OF PRACTICAL TELEPHONY.—By Dam BINOLAIB and F, C. 


RAPHAEL. In preparation. 
A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY 
Vol IL Ву Dr. J. A. FLzuING. 7 


In 3 
ELBOTROMAGNETIO THEORY. Vol. Ву Or] m HmavIEDR Jn 
preparation. 
ELECTRICITY IN HORTIOULTURE.—By Prof. S. LausTRÓM, of Helsingfors, 


Illustrated. In ion. 
STUDENTS GUIDE TO SUBMARINE CABLE TESTING. 


By H. K. C. 
FisHer and J. С. H. DARBY. 


Third Edition. In preparation. 


THE MARYLEBONE ARBITRATION. 


Referring in his summing-up speech to the phrase suitable 
to be used by them for the purpose of their undertaking," 
which occurs in the second section of the Electric Lighting 
Act of 1888, Mr. FLETCRER Мосітом remarked: ** What that 
means is а conundrum for the guessing of which many of us 
have received considerable remuneration, and I think we still 
ghall in the future." Whatever may be thought of the answer 


just given to the great conundrum : ** What shall the Borough 


Council of St. Marylebone pay to the Metropolitan Electric 
Supply Co. Ltd. for so much of their undertaking аз is 
situate within the said Council's area?“ everyone is agreed that 
the guessing of that conundrum has resulted in“ considerable 
remuneration” being received—not without just cause—by 
expert witnesses, solicitors and barristers. The regular arbitra- 
tion proceedings began at the Surveyors’ Institute on May 12th 
last year, and lasted for three and thirty working days, the award 
being made as recently as Wednesday of last week. Seeing the 
array of eminent counsel and eminent experts, the complexity of 
the conundrum, and the great sum of money involved, we are 
prepared to believe, without further evidence, that the printed 
particulars of the proceedings extended to nearly 1,400 folio 
pages, and that the costs of the proceedings were mot exagge- 
rated by Sir E. Gauswortuy, who is reported to have placed 
them at £50,000. | 

Let us very summarily recall the main facts which have led 
up to the award of Mr. C. A.RusseLL, K.C. In November, 1887, 
the business of the “ Met.” commenced its legal existence by 
the registration of the South Metropolitan Electric Supply 
Co., and in 1889 three Orders were obtained covering a 
large area, stretching from Lincoln’s Inn Fields on the east to 
Paddington on the west, with Oxford-street as its southern 
boundary, Paddington itself being included later on. The 
Metropolitan Electric Supply Company, as it had now become, 
immediately got to work on the then fashionable alternate- 
current house transformer system. Special stress was laid 
on the fact that, its generating plant being divided among & 
large number of stations the danger of a complete breakdown 
was thereby eliminated, and also on the fact that no two 
stations were alike, & fair trial being given to every recognised 
type of engine and alternator—all this in marked ccntrast 
to the London Electrio Company, which was putting all its 
eggs in one huge basket and insisting on all the eggs being of 
one kind only. In the semi-gloom of our then knowledge, the 
choice of the Metropolitan Company was a very wise one. 

In 1890 the Company commenced to supply current. The 
supply of dividends, however, did not begin until two years 
later, and even then the rate of flow was very moderate—® 
mere 2 per cent. The output of electrical energy and of divi- 
dends grew gradually and with many vicissitudes, but at the 
end of 1901 the ordinary shares received 6} per cent., and 
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the units sold reached 11 millions. But long before that date 
the defects of the original system of supply had become patent, 
and the Company had boldly desided to take the bull by the 
horns and to change over to continuous-current distribution 
and erect а single large generating station out at Willesden. 

This brief record does not read as if there had been any 
lack either of enterprise or of care on the Company’s part, and 
yet the local authority of St. Marylebone has never ceased to 
complain and to prosecute, to endeavour to introduce com- 
petitors into the district and to attempt competition itself. In 
the result, an Act of Parliament was passed in 1901, by which 
the Borough Council was placed under obligation to purchase 
the undertaking within its area by agreement, or, failing that, 
by arbitration under the Lands Olauses Act. And out of this 
Act arose the lengthy proceedings which have come to be 
known by the brief title of the Marylebone Arbitration. 

Originally the Company claimed £2,771,708, and the Council 
offered £450,000. In the result the company has been 
awarded £1,212,000, apart from certain additional sums, 
roughly estimated at £100,000, claimed on account of neces- 
sary capital expenditure incurred since December 31, 1901, 
which sums the Umpire is of opinion were not included 
in the matters referred to him. At first sight, therefore, it 
would seem as if the simple and familiar mathematical 
method of splitting the difference had been invoked. A 
glance through the 1,400 folio pages aforesaid would, however, 
quickly dispel this illusion. 

The Company argued that it was entitled to be paid the 
present value of a well-established and growing business, 
having a certain life of some 30 years; and, further, that it 
was entitled to be compensated for the loss which would 
fall upon it by reason of “severance.” A sane and simple 
claim an unwary man would say. Sane, that is to say, equit- 
able and sensible, it undoubtedly was; and likewise simple in 
appearance. But underneath the bald words there lie all 
manner of contentious points. How was the present value 
to be determined? Ву the capital expended to date, less 
depreciation, plus the capitalised value of anticipated profits 
after allowing for increment of capital, no doubt. But at 
what rate per cent. were the fature profits to be capitalised, 
how were those to be determined, what should be allowed for 
depreciation, what for future capital outlay by the local 
authority ? And what if the Borough Council should dispute, 
as it did, though not so clearly as could have been wished, 
the very basis on which the company computed the sum due 
to it? There is no need for us to analyse the term loss by 
severance,’ or to mention many matters of minor importance, 
but of exceeding contentiousness, for our readers to understand 
that, had counsel and expert wished to spin out the proceed- 
inga, the record thereof might very easily have covered ten 
times 1,400 folio pages. 

The Company’s estimate of its Marylebone output in tha 
year of grace 1981, at which date the undertaking would have 
been purchasable by the local authority under the Act in the 
ordinary way, was 32,800,000 units, selling at an average price 
of 3:8d., working expenses being reduced to 40 per cent. 
The Company naturally brought forward cogent argaments 
and learned witnesses in support of its estimate; the 
main arguments relied on being past experience and the 
solid fact of the improvement now taking place in the 
electric lighting character of the average Marylebone resi- 
dence. Mr. FLRTORER Mourrow's main line of attack 
was an endeavour to show that the Company’s measuring 
instruments, records and accoants were not equal to the 
burden of proof imposed upon them, and that the prognos- 


tications as to the future growth of the concern were! 


extravagant and absurd. Lou might just as well take the 
growth in weight of a baby and prophesy what the weight will 
be when the adult comes out. I have no doubt some very 
small creatures now would rival Daniel Lambert, if you took. 
that method.” And, as we have said before, the learned 
counsel, not content with a masterly criticism of the Oom- 
pany’s figures, attempted to impugn the sweet reasonableness 
of the principles employed. Mr. MourroN argued, and, 
judging by the award, appears to have argued with a certain 
degree of success, that estimates of future profits, however 
cautious, must always be multiplied by а reduction factor. 
* What you have to consider is price, if I might put it во, 
and not the capitalisation of future sums as if they were certain 
to be received,” and so on through folio page after folio page. 

As to the amount awarded, the Company appears to 
be satisfied; the Council not so. In most battles there 
must be а winner and а loser, and in this long-drawn 
апа costly legal combat our most cordial congratulations 
go to the winner and our most sincere sympathy to the 
—ratepayers of St. Marylebone. What have they done 
that they should be mide to pay the piper whilst a group of 
officials and busybodies have called the tune? What had the 
Company done that it should be forcibly dispossessed of the 
best district in its territory the moment its trials were over 
and an assured future lay before it? It is right that a local 
authority which has showed neither statesmanlike foresight 
nor а mind above dubious manœuvres should be brought 
smartly to book. Аз the seoretary of the Metropolitan Com- 
pany puts it, this award ‘shows, at any rate, that there is 
such a thing as justice in this country, even for a limited 
liability company.” We had begun to doubt it. Limited 
liability companies are indifferent machines, we admit, but 
they are the poor best we have wherewith to wage the fight 
for England's industrial position among the nations of the 
world, and if we are as wise as we pretend to be, we shall 
geek, not to end them, but to mend them. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician ОВ 
free, on receipt of published price. Add 5 per cent. for abroad: or for forein Docks) 9 
The Ohemistry of Indiarubber. By С. O. Weser. (London: Griffin 
& Co.) 1902. 16s. 

The volume before us i8 one of the most interesting issued 
for some time from the chemical press, dealing as it does with 
the scientific side of а manufacture of great importance, but 
which has had singularly little done for it by chemists. Rule- 
of.thumb has long held sway in the indiarubber manufacture, 
and attempts to set the house in order on scientific lines must 
certainly commend themselves to those who have our trade 
interests at heart. All the same it is advisable to bear in 
mind the maxim ‘‘festina lente,” and to proceed with a 
sufficiency of caution—that is, if the sympathies of the prac- 
tical man are to be permanently enlisted. It would be outside 
the province of this journal to attempt the discussion of 
complex points in chemistry, and we shall not attempt any- · 
thing of the sort; but we cannot refrain from expressing the 
opinion that the author has, perhaps, not sufficiently discrimi- 
nated, in his attack on theories, between work which has been 
launched into the world in the pages of more or less obscure 
trade journals and that which, like the much quoted Paper of 
Gladstone and Hibbert, bears the seal of the Chemical Society. 
In saying this we do not for a moment suggest that an author 
who rushes heedlessly into print in whatever form should feel 
himself secure from attack, but still it should be remembered 
that a writer generally allows himeelf a greater latitude when 
writing & more or less popular article than is the case with 
regard to an original Paper before a learned society. 

Electricians will be interested in the chapter on the analysis 
of rubber goods, though we imagine that a good many will 
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rub their eyes at the familiar names they come across— 
familiar, that is to say, in other manufactures or connections. 
Rubber cables it must sadly be recognised have fallen of late 
years from their pristine purity, though we by no means 
endorse all the hard things that have been said of them. There 
can be no doubt, however, that the processes of cheapening 
rendered necessary by competition have acted inimically 
upon their interests. The analysis of rubber goods has 
been largely advanced during the last decade by the 
author, the late Dr. Henriques and several others whose 
position did not permit of them appearing in print, and 
the present volume will, we are confident, prove extremely 
useful to all engaged in such work. To those chemists, and 
they form the vast majority, who have no practical know- 
ledge of the manufacture, we would commend the reservation 
of the author himself with regard to certain analytical pro- 
cesses, many of them being confessedly inadequate, as far as 
the present state of our knowledge goes, in enabling safe 
deduction to be drawn from the determination of certain 
elements. We cannot discuss the analytical methods in 
detail, and shall, in fact, limit our remarks on this score to 
an expression of approval that the author has, on page 246, 
mentioned how the defects rightly attributed to the process of 
the alcoholic potash extraction of rubber may be obviated, as 
very erroneous results have been obtained in the past by those 
who had overlooked the part played by the resin in the 
rubber. The test is of interest to electricians because a good 
deal of fine cut sheet is to-day manufactured of second quality, 
and the determination of the quality may easily become a 
matter of importance. 

The book, as we have said, is undoubtedly a valuable one, 
though we should not be surprised to hear murmurings from 
practical men to the effect that their direct interests have been 
sacrificed to a too great extent in favour of those of the 
scientist. By the way, will not the practical man, especially 
the manufacturer of solid cab tyres, take exception to an item 
in the list of chemical substances tabulated on page 252? The 
bodies are said to be arranged approximately in the order of 
their technical importance and frequency of occurrence, yet 
we find magnesium oxide as No. 9 and magnesium carbonate 
as low down as 20. Of course, the practice is quite a modern 
one, but the carbonate is now used by the ton, while the oxide 
has a very limited application, and rightly so, in our opinion. 


By Prof. 
(London: 


Elementary Manual on Steam and the Steam Engine. 
ANDREW JAMIESON. 9th edition. Revised and enlarged. 
C. Griffin & Co.) 1902. 3s. 6d. 

The 28 lectures which comprise this book have been 
arranged with the avowed object of preparing apprentices for 
the elementary examinations of the Education Board and 
kindred examining bodies. The author assumes no mathe- 
matical knowledge on the part of the student, and conse- 
quently devotes the firat three lectures to elementary mensura- 
tion. Namerous examples are distributed through the book, 
many being culled from previous examination papors of the 
Science and Art and Education Departments. The diagrams 
illustrating engine details are well chosen and well printed, 
and the study of them should form not the least valuable part 
of the book to young students. An appendix has been added 
to this edition giving a few notes and illustrations concerning 
steam turbines. The book should be useful to teachers having 
to deal with large elementary olasses, because of the many 
examples given for the student to work out. Associated with 
appropriate laboratory teaching the course of study given will 
make & good foundation for more advanced work. 


The Practical Electricians’ Pocket- Book and Diary, 1903. 
Ву Н. D. Crewe. (London: S. Rentell & Co.) ls. 


The fifth annual number of this pocket. book does not show 


much improvement on the fourth. No order or system is 
Bhown in the arrangement of the contents, and much of the 
information could easily be obtained from manufacturers 
catalogues. Under functions of electrical instruments in 
ordinary use," it is stated that “an ammeter is usually 
graduated in amperes,” and “а voltmeter . . . . in volts.” 
The diary апа a few leaves of squared paper at the end of the 
book are useful features. 


THE STANDARDS FOR ELECTRICITY SUPPLY 
MAINS. 


— QD 


We announced in our columns a short time ago that the 
Cable Makers’ Association was supplementing ite standards of 
electricity supply mains by tables relating to the radial thick- 
ness of the dielectric, the thickness of the lead and size of 
armouring. These new standards have now been published, 
and some alteration has also been made to the table of 
standard sectional areas of conductors for electric. supply 
mains. In addition, clauses 2 and 7 of the terms and con. 
ditions have been somewhat amplified, and we therefore give 
below the full text of the latest standard terms and con- 
ditions ” as they have now been agreed upon by the Association. 


The terms and conditions in contracts for electric mains and details of 
conductors have varied so much in different specifications that, with a view 
to standardisation, the undermentioned cable makers have drawn up the 
following, which they suggest аз a basis for tenders :— 


1. Conductors.—The sizes and combinations of conductors shown on the 
accompanying Table to be adopted. 


2. Guarantee.—If a guarantee be required for cables supplied and laid 
by the contractors, such guarantee to be in the form of an undertaking to 
make good any fault due to defective material or workmansbip, and to be 
free for a period not exceeding 12 months after the cables are laid. In 
case it should be desired that this guarantee be extended beyond 12 months, 
an annual charge to be made. Sureties are to be for the contract only and 
for the 12 months free guarantee, but not for extensions which may be 
ordered later or for any extended period of guarantee. 

In cases where cables are eupplied by the contractor, but are not laid by 
him, the term of guarantee (if any) to date from the time of delivery of the 
cables. 

Should the contractor be required under the guarantee to locate and 
repair any defect which may occur in the cables, a charge for such work 
to be made by the contractors in all cases where there is no proof that the 
defect was caused by bad material or workmanship. 

A contract for maintenance when required to be considered as a separate 
matter from the guarantee and to be charged for accordingly. 

з. Quantities.—In the case of a yearly supply of cable, the approximate 
quantities are to be stated, and the contractor shall not be called upon to 
deliver more than 25 per cent. in excess of these quantities, or less than 
25 per cent. below them without special arrangements as to price being 
made. 

4. Disputes.—The engineer's decision shall not be considered as final, 
but there shall be an arbitration clause. 

5. Duplicates of Specifications. Specifications shall be supplied in dupli. 
cate to all firms tendering. 

6. Suspension of Works.— The purchaser shall pay to the contractor all 
reasonable expenaes arising from suspension of worke by the engiueer, 
unless such suspension be due to any fault on the part of the contractor. 


Standard Sizes of Conductors for Electric Supply Mains, which 
became operative on February 5th, 1903. 


Resistance in standard ohms рег. Weight in lbs. per 
1,000 


Nominal | 1,000 yards at 60°F. | yards. 

area of | No. anldüʒ⁊vvõ —ñsßẽé4?ß —— 

conduc- | diameter Mazi ^ Maximum 

tors in sq. of Calcu- каан allowable | Calcu- | mum 
inches. | strands. ated. Ilowableſ fortinned | lated. Allowable 

wires, | 

025 7/068 | 963 | -982 992 300 294 
“050 7/095 | 493 502 :507 580° , 568 
050 19/058 | 488 -498 503 591: . 580 
075 19/072 | 325 ‘331 ‘334 913: | 896 
100 19/082 | 244 249 252 1182 1158 
"125 19/092 | 194 198 `200 1488: 148 
150 19/101 | :160 163 165 1781: | 1749 
150 37/072 | 105 166 168 1776: | 1740: 
200 37/082 | 125 | 128 129 2505 | 2257: 
250 | 37/092 | -0997 102 105 2900° | 2842 
300 37/101 | +27 | 0845 0852 | 5494: | 5424: 
550 | 37/110 | 0697 0711 0715 | 4145 | 4062 
400 | 37/118 | 0606 | 0618 0621 4772, | 4677 
400 61/092 | -0605 | 0617 0623 4781: 
500 61/101| 0502 | 0512 | 0517 | 5762 | 5647 
600 | 61/110 | +0425 | 0431 0433 | 6836: | 6699 
'600 | 91/092 | -0405 | 0413 0417 7134. | 6991 
‘700 | 91/098 | ‘0357 , 0364 0368 8094. | 7952" 
750 | 91/101 | 0336 | 0843 0346 | 8597: | 8425 
800 | 91/104 0517 0323 0327 | 9115. | 8955 
900 | 91/110, -0283 | 0289 0290 |10200: 0 
1000 | 91/118 0246 | +0251 0252 11740 11519 
1000 | 127/101 | -0241 | 0246 0948 11910 | 116 
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In concentric cables the mean resistance of the conductors ehall be that 
shown in the table with а maximum allowable variation between the con. 
ductors of 5 per cent. The resistance of each conductor of a twin or multi- 
core cable will be 2 per cent. higher than that of a eingle cable having 
the rame area. 


7. Payment.—In contracts for the supply and laying of cables, payment 
to be made on terms not less favourable to the contractor than the 
following :— 
As the works progress, 8С per cent. upon the contract value of the 
works from time to time delivered or executed on the site to the 
eatisfaction of tbe engineer. 
The remaining 20 per cent. (known as retention money), as follows: 
(a) 10 per cent. at the expiration of one calendar month after the 
plant has been taken over by the purchasers ; or, alternatively, ſat 
the option of the contractor, at the expiration of one month after 
the plant has been put into beneficial use by the purchasers. 

(b) 10 per cent. at the expiration of twelve months after the first 
10 per cent. became due under (а). 

In the case of cables supplied by the contractor but not laid by him, 
payment in full to be made within one month from date of engineer's 
certificate of each delivery. 


& Engineer's Oertificates.—The engineer shall certify for payment 
within 14 days of presentation of the account, and the purchaser shall make 
payment within one month from date of certificate. 

In the event of there being any dispute as to the account, or any claim 
in connection with the work, the engineer may deduct from the account 
rendered such reasonable sum as may be necessary to cover the work 
in dispute; but the issuing of the certificate shall not be delayed in 
consequence. a 

Failing payments as specified in Clause 7, and this clause, the purchaser 
shall pay interest at the rate of not lees than 5 per cent. per annum. 

9. Tests. Current for tests on site shall be supplied free to the con- 
tractor at the tension of the ordinary supply. 

10. Extras.— The contractor shall not be called upon to supply without, 
payment any materials or work not detailed in the specification. 

11. Packages.— Where cables are supplied but not laid by the makers, 
“ Drums will be charged for, and the amount credited in full if the drums 
are returned, carriage paid, and in good condition within three clear months 
after the month in which the goods are delivered. Any drums received 
alter the expiration of these three months will be charged for at the rate 
of 1з. per drum per week." 


Standard Radial Thicknesses of Dielectric, Lead and Armour for 
Underground Mains. 


Han- TzxsION 
(Ўнвкв.Сове, 


Extra HIGH-TENSION THREE-Corg. 


f det Workiog Pressure. 
{ 2,000 volts. 5,000 volts. 6,000 volta. 10.000 volta. 
"З |а 32 == | |g ss = [ss 
$ Ey „ 2 5 les sks 222575 
88 us do 382 woe =o 8 at 2 
а |55299 [52832 3 5 5 25 32 заз y 
a 2235 © Begs 3 28822 б 2 8.28 32 
а ЗЕ р ч с ЗЕ Р я 52558 ЕРА a 
zi$3$.2 2222 $9252 289.2 
228 2348 2 335 2 345 
2 © Д * a A av A [= 7 
sq.in. iu. pw in ip in. | in in. T in. in in 
025 10 08115 12 09 123 17 10 155 25 12 
060 { · 10 091 15 12 10 [23 17 11 |55. 25 13 
075 10 1015 12 10235 17 12135 25 15 
100 11 111-16 15 11 7°24 18 12136 27 14 
128 11 1116 15 12 |24 18 131236 24 114 
150 11 1121216 15 12 24 18 15 [36 24 15 
`200 11 15 [16 15 15[24 18 14 360 24 -16 
250 12 15[17 14 14 125 "19 15137 25 17 


HIGH-TENSION 


"еа : : 
o. EXTRA HIGH-TENSION CONCENTRIC. 
$ E CONCENTRIC. 

> — . лш лл . _ 
43 Bo p. 2 9 NE 

. — ; Re. be OO — . E 

е ы VE 1 6 — ы 42 Ф tk 2 рад 
B 3 833 d 2228 2 ошодо зоо одо 2 
8 gaya! § ©ту [22 9253 a FA 8 
2 5.246 gas Apes Paso |25945 4 
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Standard Radial Thicknesses оў Dielectric, Lead and Armour for 
Underground Mains. 
Low Tension up to 500 volts Working Pressure. 


Test at works for Test when laid and jointed. 
Paper 2,500 volta for 15 minutes 1,000 volts for 1 hour. 
Jute 1,500 > 5 1,000 " 


Twin cables shall have the same thicknesses as three core. 


SINGLE. | CONCENTRIC. TRIPLE CONCENTRIC. — Тнвквк-Совк, 
I a. 
ч 8 9' 9 E $287 
HE 5 5 = 38 $ ELA 
Р : Ped o ; 22 8 ^ 
2213 732 2 23 8 сеје 3 
И $ 8 8 | яё 5 2258 $ 
Aa*|s E E 52 2 24353835 A 
8 оа Ф 8 8 2 — 8 9 3 
SI ed а а 8 $98 
sq. in.] in. | in. | in. in. | ір. | iu. in. in. | io. in. in. 
025 08 |-06 [08 086 07 08 | 0з -08 |08 | 09 |-08 
050 08 |-06 [-08 |-08 |08 | 08 | 08 -08 |o9f 09 09 
075 08 07 [08-08 -08!-08 | 08 08 |10] 09 |-10 
100 09 :07 [09 09 09 | 09 | 09 09 10] 10 110 
125 | :09 |-07 {09-09 09| 09 | 09 09 11] 10 111 
150 {09 0809 09 107 09 | 09 09 11 10 11 
200 09 08 09 09 -10 f 09 | 09 09 |12] 10 112 
250 10 09 [-10 1011] 10 | 10 10 15] 11 113 
300 10 0 [-10 10 ; 11 | 10 10 10 15] 41 15 
350 1009 10 10 12] 10 чо 10 14] 11 14 
400 1010 10 -10 12] 10 | 10 | 10 14 11 14 
500 [10 10 10 10 13 10 | 10 10 15 11 15 
600 11 1111 11 13 ses 
700 [11 | 11 [511 |-11 14 | 
750 |131 | n [11 1114 | 
‘800 [12 12 | 12 ' 12 15 | 
900 |:12 | 12 [12 12 15 | 
1000 |:15 | 12 | 15 |15 | 15 | 


The pressure tests of the above cables to be :— 


Working pressure. Test at works. Test when laid and jointed. 
2,000 volta . . 10,000 volts for 15 minutes 4,000 volts for 1 hour. 
5,000 „ ... 12,000 5 7 . . 6,000 5 " 
6,000 „ . . 20,000 M A ... 12,000 i si 

10,000 „ ... 40,000 * js . 20,000 : » 


The above dielectrics are safe for use at pressures 10 per cent. above 
their standards. The dielectric and lead on ail conductores, whether mains 
or pilot wires, smaller than 0:025 shall have the thicknesses given for 0:025. 
All intermediate sizes shall have the thicknesses given for the next larger 
size on the list. The allowable variation in radial thicknesses of dielectric 
and lead at any point is 10 per cent. below the standard minimum thick- 
ner ses given in the table, but the mean of the thicknesses shall be at least 
that specified. 

The standards for armouring are as follows :—For cables below O'50in. 
diameter over lead, by galvanised steel wires 0 07210. diameter. For cables 
from 0°50їр. to 0"/5in. over lead, by two layers of compounded steel tape, 
each 0 0350in. thick. For cables trom 0"76ір. to 2in. diameter, by two 
layers of compounded steel tape, each 0'040in. thick. Above Zin. diameter, 
by two layers of compounded steel tape, each 0°060in. thick. The standard 
thicknesses of jute serving when applied to diameters less than 0 50in. t 
be 0°06in., and for larger diameters 0`10ір. | 


The following firms form the Cable Makers’ Association :— 
British Insulated and Helsby Cables (Ltd.); Callender's Cable 
and Construction Co. (Ltd.); Connolly Bros. (Ltd.) ; W. T. 
Glover & Co. (Ltd.); W. T. Henley's Telegraph Works Co. 
(Ltd.); India Rubber, Gutta Percha and Telegraph Works 
Co. (Ltd.); Johnson and Phillips; London Electric Wire Co. 
(Ltd.); Siemens Bros. & Co. (Ltd.). 


Improvement in the Means of Internal Communication.— It 
is well known that the cost of interna! transport in England 
is & great burden upon our industries, and not least upon the 
Ohemical Industry. There is a growing agitation to impress 
the fact upon the Government that the improvement of internal 
transport is a matter of urgent public importance, and that 
the improvement of the canal system under public supervision 
and with the aid of public funds is the best direction for im- 
mediate action. To forward this cause, which is being taken 
up strongly by Chambers of Commerce and manufasturers in 
every part of the country, the Council of the Society of 
Chemical Industry are inviting from their members answers 
to a series of questions. Summaries will then be prepared, in 
which one of the main points sought will be the percentage 
which the total freight charges bear to the tale price of the 
commodity. | mE " 


688 


ЕНТВОРҮ. 


BY PROF. Н. POINCABÉ. 


The controversy about entropy, in which Messrs. Swinburne, 
Perry and Sir Oliver Lodge have taken part, has a lively 
interest for me, and if I intervene it is because it affords а 
chance of going more deeply into the nature and the methods 
of thermodynamical reasoning. 

51. Take any system, S, whose state is defined by a certain 
number of variables, or co-ordinates.” It is needless to say 
I will include among these variables the positions and the 
speeds of the different parts of the system, so that if the ris 
viva of one of these parts varies, I say that the state of the 
system has not remained the same. 

Let A and В be two states of the system б. What is the 
condition under which we can pass from the state A to the 
state B? The first law tells us, first, that if the sytem S is 
isolated, we cannot pass from A to B, or, on the other hand, 
from B to A unless a certain function of the co-ordinates, 
which is called the energy, has the same value in A as in B.. 


§ 2. What does the second law tell us? It may be true that 
we can pass from the state А to the state В direct/y—that is to 
say, while the system S remains completely isolated; and it 
may also be true that we can pass from A to B indirectly, 
that is to say, with the help of the intervention of other 
auxiliary systems, 8', but in such a way that at the end of the 
change these auxiliary systems have come back to their original 
states. | 
Then it is generally admitted that when we have two states, A 
and B, corresponding to the same energy value, and two changes 
by which the system goes from A to B, and from B to A, one 
of these transformations is always possible, either direotly or 
indirectly, while the other is impossible, directly or indireotly. 
Theoretically, we have to consider the limiting case, where the 


two changes are possible, but infinitely slow; and then we 


say that the change is reversible. That is the second law. 

§8. On what foundations does the second law rest? Two 
states, A and B, being given, can we imagine an auxiliary 
system, S, which will enable us to pass indirectly, either from 
A to B, or from B to A? This is a question which must be 
discussed in each particular case ; so far we have always suc- 
ceeded. If we had a system such that we could not imagine 
the auxiliary system §’ enabling us to carry out one of the 
inverse transformations, the ordinary reasoning of thermo- 
dynamics would not be applicable to this system, and entropy 
could not be defined. 

Then how are we to show that only one of the two trans- 
formations is possible? This is the ordinary way. We con- 
ceive an auxiliary system S, so chosen that we can change 
S from the state A to the state B in a reversible manner, and 
so that the system < changes from the state C to the state D. In 
accordance with what we have already said, it would be impos- 
sible to bring S from A to B by reversible change without 
changing the state of &. | 

If, then, S could pass directly or indirectly from B to A, S 
would pass indirectly from C to D; all that is needed is to 
make the transformation of which we have just spoken rever- 
sible, which would bring S from A to B, and S/ from C to D, 
then to bring S back from B {о A; finally S would have 
passed from C to D and В would not have changed. The 
tmpossibility of the change C to D is then a criterion of the impos- 
sibility of the change B to А. | 

If, therefore, we know already (either by experiments 
numerous enough for us to deduce а general law from them, 
or by reasoning) that the change C to D is impossible, we 
must conclude that the change from B to A is also impossible. 
It is in this way that from Clausius’ axiom, which referred 
only to one particular change, we have been able to deduce 
the impossibility of & host of other changes, and finally the 
second law of thermodynamics in all its generality. 

We can only reason in this way if we are able to conceive 
this auxiliary reversible change of which I have just spoken. 
So far we have always succeeded. Let me take but two 
examples: I assume that the system S is made up of two 
bodies, a and £, at different temperatures, and that the change 
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from A to B consists in passing heat from the hotter « to the 
colder 8. We will take for our system S а body y at the 
same temperature as a and a thermodynamic engine, with 
which we can describe a Carnot cycle, using the bodies a, 3 
and y as reservoirs. We can then, by means of the engine, 
pass a certain amount of heat from the hot body to the cold 
body by reversible changes, while the engine at the same time 
borrows an additional amount of heat from the body y to 
transform it into work. 

The system S will thas have passed from the state A to B, 
and the system 5’ will have also changed (and passed from the 
state © to the state D), since the body y has lost heat, and the 
work or kinetic energy of the system is increased. These 
two changes taken together are reversible. It is in this way 
that from the impossibility of making an engine work with 
only one source we can prove the impossibility of a cold body 
giving heat to a hot one. 

Another example. The system S is made up of two gases; 
in the state A these two gases are separate; in the state B 
they aremixed. I will take it that the two gases are nitrogen 
and carbonic anhydride ; and I will add an auxiliary system 
Б’, consisting of lime and various sources of heat. То pass 
from А to B by а reversible path, I absorb the carbonic 
anhydride by the lime, at the pressure of dissociation, giving up 
the heat во produced (without fall of temperature) to the 
reservoirs of the system S' ; I put the calcium carbonate into 
the vessel containing nitrogen, then I dissociate the carbonate 
by taking the necessary heat from the reservoirs of S ; finally, 
we get the two gases mixed, and S passed from А to B; at 
the same time there has been an exchange of heat from the 
reservoirs of 5', во that S' has changed from the state C to the 
state D. The impossibility of separating two gases once they 
are mixed in such a way that the suxiliiary system comes 
back to its original state, can thus be demonstrated. 

5 4, I trust I may be forgiven for the length of this explana- 
tion, as it seems a little far from the point of the controversy ; 
but perhaps it will not be useless, and it leads up to the point 
I will make directly. i | 

I now come to the main point of the discussion —the defini- 
tion of entropy. If we admit the second law as I have given 
it, it is that there is a function of the co-ordinates which 18 
greater in B than in A, if we can pass either directly or 
indirectly from A to B, but not from Bto A. This function 
is, by definition, the entropy ; but this definition of entropy 18 
still incomplete, for two reasons: In the first place, it only 
allows us to compare the entropy of the system 5 in the two 
states A and B if the two states correspond to the same value 
of the energy, as, if it is isolated, it is in that саве alone that 
the system S can pass from one state to the other. In the 
second place, the entropy so defined is not a measurable 
quantity, for, though we can easily see that it is greater in B 
than in A, we cannot see whether it is two or three time as 
great. If, then, ¢ is a function which answers the definition, 
any function of ¢ which increases would do as well. 

$5. But we can get out of this double difficulty. Take 8 
system, S, made up of three partial systems, Si, 5, and Sg, and 
Suppose we can separate these three systems sufficiently for 
them to have no action on one another. Then let i, г»... Ta 
be the variables which define the state of the system Si, . 
those which define the state of the system S,, z; . those which 
define the state of the system S, Let ф be the entropy of 
the whole system, and let us write 


аф = SA dz, + TB. d, + ЕС dz; 


We will take for & any one of the functions which satisfy the 
preceding definition. Then we can imagine a reversible change 
produced as follows:—The systems §, and §, are brought 
together, and they act on each other, then they are separated. 
In these conditions the .’s and the y's have varied, but not the 
2'8. Moreover, the entropy is constant, so that we have: 


VA dr, + SB dy, = 0, 


but the system S having been kept out of the way during the 
change, has not been acted upon, and the transformation 18 
independent of the z's. Whence it follows that the relations 
of the partial differential coefficients A and B cannot depend 
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on the 2's ; similarly, the relations between the B and C terms 
cannot depend on the z's, and those between the А and С 
terms cannot depend on the y’s. 

Collecting these three resulte, we find easily 

d$ = (аф; + dp, + афу), 

W being a function of the z's, the y's and the 2's, ф a function 
of the z’s alone, G, a function of the у'з alone, and G, a funo- 
tion of the z’s alone. On the other hand, we see that ¢ and 
W can only be functions of (¢, + ф, + 4,). | 

We can take advantage of the indeterminateness of ¢ to put 


| ф = hit фа + фу, 

апд to say that the entropy of the whole system is the sum of the 
entropies of the partial systems. This new convention gets rid 
of the double ambiguity which I have already mentioned. It 
is clear, too, that we can have any number of partial systems. 


§ 6. Suppose now that among the partial systems there are 
‘ sources,” by which I mean systems, whose mass is во large 
that on that account they experience only very small changes, 
and further, that the state of each of the sources or reservoirs 
is defined by a single independent variable. 

Under these conditions, if S, is one of the reservoirs, Gi its 
entropy, and U, its energy, U, will be a function of u and as 
these two fanctions suffer only infinitesimal changes, the ratio 
aU, /d¢, will be constant. This constant can be regarded as 
the temperature of the reservoir. To entitle me to say this, 
it is enough for me to show that if we compare the different 
reservoirs this ratio varies in the same direction as the tem- 
perature. In fact, if it were otherwise, in passing heat from a 
cold to a hot body we should increase the entropy, and the 
change would be possible. 

We may then put 
dU, 
d$, == б,. 
Let there be a complete system containing a partial system 


Б whose entropy is ф, and several reservoirs B, at tempera- 
tures 0; and with energies U, and entropies ¢;. For a change 


to be possible we must have 
аф + Zd$, O, 
or db - © 


For a reversible change we have d$ = – AU / O. 

. $7. We now come to the equations of Clausius. Suppose 
that each part of the system S borrows its heat from a source 
at the same temperature as its own; or, in other words, that 
the properties of the system S are the same, whatever the 
exterior reserviors may be from which the different parts of the 
system receive their heat. This is a hypothesis which it is 
difficult not to admit when the transmission of the heat is by 
conduction, but which can be certain no longer with radiated 
heat. Admitting this, take an infinitely little element of the 
system 8, and suppose that its temperature is 0 and that it 
receives from outside a quantity of heat, dH ; the corresponding 
reservoir, according to our hypothesis, will also be at the 
temperature 0, and its energy will increase by dU = — dH. 
We have, then, 


e 540 _ [dH. 
0 6 
and, consequently, 
dH 
d$ | жап 
and for the reversible change, 
H 
. 


In the preceding integrals we have taken heat in only From the 
outside, but the same inequalities hold a fortiori if we only 
allow the quantities of heat dH which are exchanged between 
the different parts of the system S to figure in the integral /dH/6. 


$ 8.—CoNcrusiows.: 
А. The entropy is а function of the co-ordinates. 
B. Is not defined by the equation 
d$ dH /e. 


This equation, arising from another definition of entropy, can be demonstrated 
for reversible changes. 

C. It is wrong for all irreversible changes, and not only for those where 
there is exchange of heat in the narrow sense of the word. 

D. In an irreversible change in which there is no exchange of heat the 
entropy increases. 

E. It increases, for instance, in the case of a mixture of gases, and thé 
increase can be calculated by the artifice I have discussed at the end of 
section 5. | 

F. If the universe is regarded as an isolated system, it can never come 
back to its original etate; for its entropy is always growing, and' thig 
entropy being a function of the co-ordinates, would come back to its 
original value if the universe came back to its original state. 


$9. In what I have said I have been careful to state 
explicitly the bypotheses I have made. To what extent the 
reasoning is on an artificial basis is evident; and if thia 
article were not already rather long, I would farther insist on 
that point—it is clear that the reasoning must be continually 
controlled by experiment. There has been no want of such 
control so far; and there is really no doubt left as to the 
validity of the second law. But it is well, all the fame, to 
remember what the mathematical basis is, and how far this 
basis is not quite satisfactory. | 


THE PHOTOMETRY OF ELECTRIC LAMPS, 
(Concluded from page 640.) 


: The following is the conolusion of the discussion on Dr. 
Fleming's Paper on the above subject :— 


Mr. F. Н. VARLEY said that the variation in the candle-power of a 
pentane lamp was not due to any fault of the pentane nor to the lamp 
iteelf, but was entirely due to the impurities in the air. The lamp drew 
in air through the valve and was saturated with pentane vapour, if the air 
was moist, then there was a repellant action, and it did not absorb во. 
much pentane vapour as when the air was perfectly dry. The effect of 
moisture in the air, as far as combustion was concerned, was well known. 
It chilled the flame and caused imperfect combustion of the carbon, with: 
the result that the flame smoked. If precautions were taken so that the 
air was perfectly dry, and the organic matter, chiefly ammonia and carbonic 
dioxide, removed, it was possible to remove, by using pure air, all the 
variations of the pentane lamp, except those of barometric pressure and 
temperature. But these, surely, could be calibrated, and a constant given 
for each millimetre change in barometric pressure and for each degree of 
temperature. In the year 1889 he devised а direct-reading photometer 
which bad the advantage of being able to be used in a very amall space. 
He illustrated the principle of his device by a cardboard disc. It was a 
sector photometer. There were two openings —one small and one large. 
By getting а full opening on one sector the other was entirely closed. By 
twisting the discs the length of the opening was shortened, and the corre-. 
sponding opening on the other side made larger. 

Mr. LEON GASTER thought it would be interesting if the price of the 
pentane required for the Vernon Harcourt lamp could be given, and also 
the price of the lamp itaelf. ; 

Mr, H. E. MOUL, who emphasised throughout his remarks that 
he only spoke on the commercial side of the question, said that 
engineers ought to take great interest ia the subject ; but in England, 
at any rate, they did very little with it. No photometric results 
were really comparable when taken by different observers and different 
instruments. It seemed to him that if comparative testa were 
to be made at different places—one in Germany aud one in England 
—а staudard class of photometer must be adopted for doing ir, just 
as much as а standard source of light. Anyone who had workei with a 
Lummer-Brodhun photometer would never go back to anything else. It 
was now being superseded by the Kruss type, a modification with straight 
telescope and contrast field. As engineers they were not so much interested 
in what wa- to be the final standard as in getting a standard at all. It was 
not possible in actual commercial practice in Great Britain to refer any 
readings which might be taken to a standard, for the simple reason that 
there was none, and the net result of this state of affaire was that lamp 
makers supplied what they said was а good thing, but which the central 
station engineer said was а bad thing, and really neither party knew what 
it was talking about. If they differed they had no standard of reference 
and no place in which to refer for а legal decision on the question. While 
this battle of standards was going on there ought to be one claes of standard 
to which instruments could be correlated, even if something else was 
adopted afterwards. If central station engineers were going to set, up their 
own etandards it was necessary to have some other than what had been 
seen at the meeting. Standardised lamps’ were the right thing, they 
could be obtained on the Continent from the Reichsanstalt standardised 
at & cost of 2s. 6d. with the position marked on them on which they 
had been standardised, and one knew that they were as accurate as they 
were wanted—technically, not scientifically. The potentiometer was a 
а very pretty instrument in the laboratory, but how it would turn out in the 
ordinary course of events he did not know. When stations supplied their 
own lamps, which would be the case in the future, the lamps would go 
through the photometer rooms in thousands, and what would be the state 
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of а potentiometer under these conditions! Dr. Fleming had shown а 
diagram of his balancing means of photometry, but this was practically the 
Strecker type of photometer wbich was illustrated and described in 
Germany in 1888, and was now adopted by the German Institution of 
Electrical Engineers. In the example shown by the author the mirrors 
had been left out. Behind the lamp under teet there were t vo біп. mirrors 
at an angle of 120deg., and the apex of these was placed at the zero of the 
bar. Dr. Fleming had stated that lampe bla-kened less the worse the 
vacuum. This might be so, but it did not necessarily follow that if a lamp 
did not blacken it was a bad lamp. Possibly this was the сазе with 
antiquated methods of pumping, which were gradually being eliminated 
here. To show the conveniences which a lamp manufacturer had in 
Germany, he exhibited seven lamps which had been tested at the Reichsan- 
stalt. Each мар was marked, and also had a legal certificate in con- 
nection with it. If there was any dispute here in England, one side called 
in an expert, and the other side, if they could afford it, called in three, and 
it was fought out, but we were none the better for it. We had a 
Reichsanstalt here, and we were still a long way off а standard. Inthe 
meantime, however, we were being used as the dumping ground for every 
bad bit of lamp manufacture, simply because the foreigner knew we 
had no standard, whereas they had. The Reichsanstalt here ought to 
give us just as much as the Reichsanstalt in Germany—viz., certificated 
lampe. If we could get such lamps we should have an ample means of 
checking our supplies, and if then there were any dispute between the 
maker and customer there should be our Reichsanstalt to refer to. 

Prof. W. E. AYRTON agreed with the author that, while central 
station engineers devoted & great deal of attention to the efficiency of 
their boilers, engines, &с., and were aghast at а loss of 1 per cent., they 
seemed to be a little oblivious of the fact that the main use of the electric 
current was to supply light, and, therefore, the glow lamp was just as 
important as the boiler, the engine or the dynamo. "The American station 
engineers so thoroughly appreciated this that they supplied the lamp: ; in 
fact, they would rather give the lampe than let the customer buy inferior 
ones. If they wanted to see what had been done in the testing of lampe, 
he would refer them to an almost extraordinary report that had been issued 
by the General Electric Co. of America under the title of ‘‘ Agents’ Hand- 
book of Lamp Tests," giving the results of te-ts carried out by the Standard 
Oil Co. The author spoke of differences of 25 per cent. in the results of lamp 
tests, and he himself was glad to be able to give an instance, because it had to 
do specially with photometry. About a year ago a certain firm who make 
lamps in this country sent him some 200-volt 16 c.p. lampe to test. When 
he tested these lamps he found that instead of 16 c.p., the light given by 
one of them was only 10:8 candles, and having been teated for 1,000 hours, 
the average candle-power was 7°85 candles, with an efficiency of 5°6 watts. 
This was the class of lamp sent only а year ago by the makers themselves, 
This was what they wrote to him when he sent in his report :—'* We express 
our disappointment at the results. A curious fact in these tests is that 
two other tests were made at the same time upon the same batch of lampe, 
independent of our own tests here, and each places the candle-power of 
the lamps at 16 c.p." There were, therefore, apparently three tests against 
hím, which was rather a staggerer. He went into the measuring instruments 
most carefully—the ammeter, the voltmeter and, particularly, of course, the 
standard of light. He had used among others a Dibdin 10-candle standard, 
which was reported upon so very favourably by a Committee of the Board 
of Trade in 1895. He had tested it againet one which had been referred to 
by the Committee of the Board of Trade, and still he could find no error, 
and be reported to the company that this was the final result. He then 
asked if they would give him the names of one of the other people who had 
tested these lamps, во that he could endeavour to find out the cause of the 
discrepancy. They did so. He found certain errors in the voltmeter and 
the ammeter which he could not go into then as they were small. The stan- 
dard of light which these gentlemen used was a Harcourt pentane standard ; 
not, however, the one now used, At present the l-candle and 10-candle 
standards had no wicks, but in the old days the 1-candle Harcourt pentane 
atandard had a wick, and a very great deal depended upon the manner in 
which the wick was treated. An old instruction of Woodhouse and Raweon 
when they first sent out the pentane lamp in 1890 contained certain direc- 
tions how to treat this lamp. But evidently these were not sufficient, 
because he found that by not paying proper attention to certain pre- 
cautions not clearly mentioned in these directions you could get a difference 
in the light given by the lamp.* 


„Prof. Ayrton has now added the following remarks :—The difference 
between my. estimation of the light given by the glow-lampe and the 
result given by the other experimenters was about 55 per cent.—:.e., 
108 candles, as compared with 16 candles, which is about 55 per cent.—and 
I found that a portion of this difference was due to the light given out by the 
Harcourt pentane standard lamp as used by the firm of testers in queation 
being less than the light given out by the similar Harcourt pentane stan- 
dard lamp in my laboratory. In the instructions one is told to light the 
lamp by inserting а piece of cotton-wool dipped into spirits between the 
outer cylinder and the burner. The piece of cotton-wool cannot easily be 
inserted from below, even if one were teld to do so, but as one is not, one 
naturally tries to light the lamp by inserting it from above, which it is 
easy to do. But the lamp will not light this way for some time, so that 
any ordinary person who has perhaps used paraffin oil lamps all his life 
naturall turns up the wick ; still the lamp does not light, so he turns 
the wick up more until the wick protrudes from the burner, until perhaps 
tbe wick is turned up so much that the top becomes visible when the lamp 
is looked at horizontally. But that is all wrong, if the poor user only 
knew it, for then the top of the wick is liable to char. 

Now what the user ought to be told is this :—First, insert the piece of 
lighted cotton-wool between the outer tube and the burner FROM BELOW ; 
do not turn up the wick even if the lamp does not light, but leave the 
wick exactly as it was when the lamp was last used, and always not only 


There was one other difficulty which they also had to deal with. What did 
they mean by a candle! Some people insisted upon saying that by a candle 
they meant one which was made in Germany; like most things—made in 
Germany. Dr. Fleming had spoken of the great differences in comparisons 
between the amyl-acetate standard and the English standard. and put these 
down to differences in the methods of testing. But he (Prof. Ayrton) went 
a great deal further, and ventured to say that amyl-acetate standards had 
come into his laboratory which differed a good deal between each other, 
and so it was not merely a question of difference in the methods of 
testing ; the candle made in Germany was not always the same candle, 
Mr. Moul had said that anyone who had used & Lummer-Brodhun photo- 


start the ignition, but cause the flame to mount until its tip is visible in 
the s lot by simply warming the outer tube with a spirit lamp. Prof. 
Vernon Harcourt has been so kind as to give my assistants and myself a 
personal demonstration in my laboratory of how to use this pentane lamp, 
but for tbe benefit of those who have not had this advantage, I mention all 
this to avoid their making the mistakes into which this firm of testers 
unintentionally fell when they brought out that the glow lamps were 
16 candle onee, while we proved that some of them never gave more than 
10:8 candles at any time at the specified voltage. 

But there are other sources of error in the instructions issued with 
these wick pentane standard lamps, for one is told therein that the flame 
should be adjusted so that the tip is visible between the upper and lower 
edges of the slot ; whereas, as far back as 1895, my students pointed out 
to me as the result of their tests that the Harcourt pentane standard 
lamp gave nearly 4 per cent. more light when the wick wae turned 
up so that the tip of the flame was at the middle of the elot than it did 
when the tip of the flame appeared just above the bottom of the slot. 

Lastly, there are differences between the amount of light emitted by 
different specimens of these lampe, even although the lamps generally 
appear to be of the same form, and pentane, obtained from Messrs. 
Miller of Oxford is taken from the same can to fill the glass reservoirs 
of the two lamps up to the same level. Mr. Robertson, of glow-lamp 
reputation, has kindly lent me his specimen of the Harcourt pentane 
standard lamp, and many comparisons have been made between his lamp 
and our own by Messrs. McEwen and Dow, two of the assistants at the 
Central Technical College, with the following results, the lamps being 
called respectively the Robertson and the C. T. C.,“ but for the con- 
struction of which neither Mr. Robertson nor the Central Technical College 
are, of course, responsible. It should be mentioned for those who are not 
familiar with this type of lamp, that two cylindrical metal blocks are sup- 
plied with each lamp, marked respectively 1 and 1'5, and it is supposed 
that when the aperture for the emission of the light is carefully adjusted 
with one or other of these blocks or distance pieces, and the wick lighted 
in the proper way, and the other precautions adopted, that the lamp 
becomes а 1 or a 14 candle standard respectively. 

The results experimentally obtained were :— 


Robertson 1 candle 1. è Robert- 
L -OTC 1 emde 1 05, even when the same block (viz., the 


son 1) is used to adjust both lamps and the flame is adjusted to the centre 
of the slot in each саве. | 


Robertson 14 candle 1. ks are 
IL Noon Donde. 1'40 when the Robertson 14 and 1 bloc 


successively used in the Robertson lamp itself and the candle-power com” 
pared with another standard of fixed, but not necessarily known, value 
Flame in Robertson lamp kept adjusted to centre in bot comparisons. 


C.T.C. 14 candle. 1. ae 
ПІ. J. CCI candle 1:45 when the Robertson 14 and 1 bk 


successively used in the С.Т.С. lamp itself and the candle-power compared 
with another standard of light of fixed, but not neceesarily known, value. 
Flame in C. T.C. lamp kept adjusted to centre in both comparisons. 


C. T. C. 14 candle 1. ; III., is 
IV. CTI candle 1:51 when the above experiment, No. 


carried out with the C. T.C. lamp, but when the C.7.C. 14 and 1 blocks are 
used instead of the two Robertson blocks, &c. 
Robertson 1 candle, Robertson block used _ 1.035, 
Robertson 1 candle, C.T.C. block used | : 

Hence, combining the above resulta, it follows that if you test the light 
of, say, a glow-lamp, using the Robertson pentane lamp with the Robertson 
1 candle-power block, and with the tip of the flame at the centre of the 
slot, next test the same light with the C. T. C. pentane lamp, using p» 
C.T.C. 1 candle-power block but with the tip of the flame at the bottom 0 
the alot, you will obtain about 5 + 3*5 +4, or about 12:5 per cent. difference 
in the estimation of the light of the glow-lamp. 

Some Itests subsequently made through the kindness of Prof. Vernon 
Harcourt, and under his superintendence, at the teating-room of the 5 
Referees in Victoria-street, show that if these two lamps respectively 
used, each with its own 1 candle-power block, as supplied by the makers, 
and the tips of the flames be adjusted as described above, the estiniation 
of the light, of a glow-lamp, say, will differ by the amount just mention 
—that is, by about 12:5 per cent., although the second set of tests divides 
this error somewhat differently among the different causes. 

In Prof. Vernon Harcourt’s patent specification, No. 11,985 of 1887, the 
dimensions of each of 17 parts of this type of lamp are given. On psi. 
measurements made of these parts in three specimens of this lamp, wbi 
are at present in my laboratory, I find that all three lamps differ from 
one another, and that no one of the three has exactly the dimensions given 
in the patent specification. the 

Of course, these variations are due not to faulty design on the pert of 
inventor, but to errors in mechanical construction of these pentane stan 
lamps on the part of the makers, and to imperfections in the pr! 
instructions for using them which have been sent out by the makers 
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meter would never go back to anything else. He had been speaking to 
Sir William Abney, but Sir William said he frequently had men coming to 
his laboraotry with a predilection in favour of this standard ; but they 
almost invariably went back to the old Rumford photometer. The chief 
fact in favour of this was that it was not made erroneous by stray light. 
Sir William Abney, only that week, had said that he considered the Rum- 
ford photometer far superior to the Lummer-Brodhun or any photometer 
in which the light came in on two sidea. He (Prof. Ayrton) had with him 
that evening a photometer which his colleague and himself had devised 
some 21 years ago. At the Paris Exhibition of 1881 they had to report 
on a large number of electric lampe, and a portable iastrument was necessary, 
because the lamps were in all parts of the exhibition. This photometer had 
one feature which Dr. Fleming said did not seem to be appreciated even now 
—viz., a 45deg. mirror. The light always fell at the same angle on the 
mirror, and also left at the same angle. The apparatus had been devised 
and constructed by an assistant (Mr. Carter) who was with him (Prof. 
Ayrton) several years ago. He bad, in fact, practically arrived at the same 
arrangement as Dr. Fleming, so that the light going out from the arc at 
any angle could be compared with the light sent out at a particular 
moment horizontally. Mr. Carter's work was also the more interesting 
because he used the “ distinctiveness” photometer. The Joly paraffia 
block photometer consisted of two blocks of paraffin wax separated 
by tinfoil. What was new in Mr. Carter's photometer was tbe ruling 
of the photometer screen used by him, the arrangement of lines 
getting finer and finer, only in this case he used radial lines (see Fig. 16). 
Mr. Carter made the same mistake that Dr. Fleming had made. 
In using the distinctness of vision phenomenon, brightness of light 
was not being measured at all Sir William Abney had said some- 
thing about this at the previous meeting, and he now wished to 
emphasise it. Personally, he did not think what were called distinc- 
tion of vision photometers were photometers at all and he did not 
think they had anything to do with photometry. A photometer 
was for the of measuring the brightness of two lights, and not 
for finding out how easily one could see something or other in either of 
the lights Dr. Fleming took the view that it was impossible to compare 
two different coloured lights, and here again, if he might be allowed to 
say во, he thought a big error had been made. The author laughed at the 
idea of using coloured glass. He took this to be directed at himself, and 
во, as Dr. Fleming had thrown the gauntlet, he was quite willing to take it 
up. In the photomer which was brought out at the Paris Exhibition of 
1881 there was a frame containing red and green glass. Dr. Fleming said 
the old method of looking at the photometer screen through red aud green 
glass was quite unscientific. But how was this вої Surely he would not 
say that the spectrum photometer was unscientific. This simply took a bit of 
the spectrum made by two different lights and compared the brightnees 
of the two colours. What did his photometer do but this? Sup they 
took a piece of ruby red glass and signal green glass, and placed them over 
each other so that with a bright light there was almost blackness ; then 
take а balance with the red glaes and then with the green glass. Would 
they not be doing really spectra photometry ! 
So far from being unscientific he considered it was 
moet useful. An arc was so many times as good as 
а candle for seeing red roses and more times as 
good as а candle for seeing the green leaves. Dr. 
Fleming bad shown Purkinje's experiment, and 
had stated that if at a certain distance the two 
lights balanced— ż.e., the brightness appeared the 
same —by doubling the distance no balance could 
be obtained. He maintained that this was abso- 
lutely wrong. It was simply an optical delusion 
and existed only with weak lights. Ifit were true 
it would meen that co'our photometry was a snare. 
He could assure them, however, that a balance 
could be obtained if the comparison was made 
rightly. But there were two ways of comparison. 
They could compare with а coloured glass а red 
and a green light looking through green glass for 
example aud getting a certain balance. Then 
altering the distance it would be found that the 
inverse square law held good. They could be 
compared looking through red glass and the 
inverse square law again held good. And it was 
possible to go further. It was quite possible 
to compare a red light with a blue light 
without using any coloured glass at all, aad 
bi obtain marvellous accuracy. The secret hai been given them 
y Sir William Abney, and it was so absurdly simple that he 
would again impress it upon his hearers. As pointed out by Mr. Medley 
in а Paper which he read for him (Prof. Ayrton) before the Physical 
Society in 1885, by taking two different coloured lights the same measure- 
ment could be obtained again and again to within one-third of 1 per 
cent. without any coloured glass at all over and over again. The secret 
was this. First, to oscillate the photometer until the best balance obtain- 
able was got, the colours in the photometer being absolutely different, of 
course, Then oecillate one of the standards, and keep it oscillating while a 
second person was getting a fine adjustment. The actual results would 
show with what accuracy this could be done. He had compared a green 
light with a yellow light. The yellow light was a 100-volt glow lamp 
under-run at 83 volts ; the green light a 100-volt glow lamp over-run at 
107 volta, green gelatine being in front of the latter. They were first put 
at 140cm. distance, and the measured ratio of the one to the other, when 
properly teated, was 1:51. They were then put at double the distance, 


Fic. 16. 
RULED PARAFFIN 
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Мк. CARTER. 


280cm., and the measured ratio of the one to the other was 1:52, almost. 


exactly the same, in spite of Purkinje'sexperiment. Next, he had compared 
the under-run lamp with the over-run lamp when red instead of green 


gelatine was put in front of the latter —that is, he had compared a dullish 
yellow with а bright red light, and the result obtained at the 140cm. дів. 
tance between the lamps had agreed even still more closely than before 
with that obtained when they were seperated by the 280cm. Hence, it 
was certain that whatever might be found with very duù lights—if two 
totally differently coloured glow lampe, even when one was under-run 
and the other over-run, were properly compared, the same result would 
be obtained whether they were at 140cm. distance or at 280cm. 

Мг. W. Н. PATCHELL said that Prof. Ayrton's remarks had really 
introduced what he wished to speak about. He himself was brought into 
this matter by raising his pressure to 200 volts. He had been constantly 
met with the assertion that the 200-volt lamp was not so good as the 
100-volt. He looked to the authorities, and particularly to those mentioned 
at the Board of Trade enquiry about a couple of years ago, and he found 
like the professors on either side of him, that they practically cancelled out, 
They could believe whichever they liked, so he thought the only thing to 
do was to go into the matter himself. So he looked round for a photo- 
meter, and only wished now that he had had Dr. Fleming's Paper by the 
side of him, because it would have saved him a tremendous amount of 
trouble, and he felt considerably indebted to him. He preferred the 
pentane standard to the Hefner, but at the same time leaned towards the 
flat disc Lummer-Brodhun photometer. But he found he could not get 
tbis cross-breed photometer, so he took Wright's as he found it, with the 
exception that he insisted on having the scale calculated in candle-power, 
and they would be surprised at the powers of persuasion that were necessary 
to get thia carried through. Not being a professor he did not have such a 
free choice, and when Dr. Fleming referred to 8 c.p. lamps which were near 
to 10 c.p. at 50 watts, he could only вау that such lamps were absolutely 
absent from the samples that he had tested. He had with him a curve 
of some 100-volt Ediswan lamps which he had tested, and by it he found 
that the 16 c.p. lamps had an average candle-power of 12:76, and an average 
“ inefficiency of 4'8 watts, and the 8 c.p. lamps an average candle-power 
of 7°76 and an “ inefficiency " of 424 watts. The 200-volt samples gave 
practically the same results. Thus it would be seen he did not get the 
50-watt lamp at 10 candles mentioned by the author, and if this Paper 
would stimulate the makers to manufacture better lampes they would all be 
devoutly thankful. Referring to the suggestion thst lamps should not be 
called by their candle-power, he jocularly remarked that if they had gone 
home the previous evening and seen their modest 16-candle lamp over the 
dressing table and asked “the powers that be" to turn out the “two 
lamps" they migbt have had their evening questioned ! 

Mr. ALBERT CAMPBELL did not think the amyl-acetate lamp was 
quite so bad as it had been made out by Dr. Fleming. As to the colour 
being rather too yellow, when glow-lamps were tested for life, the colour 
of the lamp before long got very much nearer the colour of the amyl- 
acetate, and towards the end of the test the amyl-acetate lamp might be 
better than the lamp tested. The best proof of the accuracy of the amyl- 
acetate lamp consisted in what had been done with it by the Reichsanstalt. 
Some eight years ago he sent lamps to Germany for comparison with thei: 
standard, and within the last year or two he had sent over others. The 
result was that these lamps standardised in Germany, when compared 
carefully one against the other in parallel, at the normal pressure came 
out in practical agreement—within a fraction of 1 per cent. as a rule. This 
was pretty conclusive evidence that the amyl-acetate lamp could be worked 
аз a practical standard. With regard to standard lamps burning gas 
without wicks, there was one little point which gave trouble at times. 
It oocurred in the case of the Simmance 2-candle standard, which was 
more simple in many ways than the ordinary Vernon Harcourt standard, 
as the flame was quite open and, therefore, not affected by screens around 
it which took some time to attain the proper temperature. With thie lamp 
one had to be extremely careful to avoid vibration. If the height of the 
flame was set under the starting conditions and the slightest vibration 
took place during the measurement, the flame might be lengthened or 
shortened so as to alter the candle-power very considerably. ith regard 
to the naming of the units, he did not think that a unit was convenient if 
it was of such a size that the ordinary quantities to be measured by it 
had to be expressed in fractions. It was much more convenient for 


ordinary commercial accuracy that one should be able to talk of 12, 17, 


and 26 c.p. rather than 12, 17 or 2:6 lamps. | 

Mr. T. S. LACEY said that, as one engaged in the gas industry, he 
would like to take parc in this discussion. First of all he thought it hardly 
fair to Mr. Vernon Harcourt, whose 1l.candle standard was very well 
known and was quite satisfactory, to name the bigger candle-power pentane. 
lamps after his name until he had approved of them. Gas engineers were 
not concerned in the variation of the standard providing that it varied ia 
the same proportion as the lights they were testing. He believed that 
small flame unite and flickering 1-candle standards, such as the Hefner, 
would be found to be more subject to barometric pressure and differences 
of water vapour than the larger ones. The 10-candle standards were 
certainly less affected by carbonic acid and water gas. Until there was 
some determination of the behaviour of these etandards with different 
conditions of atmosphere, it would be unwise to subject ourselves to the 
use of small candle standards. The Dibdin standard was a convenient 
one to use, and attention had already been drawn to the difficulty of the 
chimney, which practically entailed the breaking of the standard if the 
glass was broken. 

Prof. J. 4. FLEMING said that when he presented this Paper he felt 
that it was a subject upon which there would be a difference of opinion — 
in fact, a strong feeling—and that there would be an animated debate. It 
had been interesting to notice how very much difference of opinion did exist, 
and that tbings which some had approved others had condemned. On the 
first evening the discussion had followed rather too much on purely scien- 
tific lines. He was anxious that the questions put forward for discussion 
should not be upon details, and that the debate should-not resolve itself 
simply into a question of а discussion of the advantage of this, that or the 
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other method of photometry. 'The question which was really important 
was not that, whereas а person could com & red aud a green light to 
within 4 per cent., others could do it within »,th, but whether our 
methods of photometry and the thinge which should be measured and the 
things we did measure were right. If a person were asked whetbera room 
was well lighted, if he could read he would say it was. The question of 
varying the red and green light within } per cent. was a very small ques- 
tion when regarding the matter from the practical point of view. Ifa 
man could discriminate the print he was readiog in a railway carriage he 
would say that the illumination was all right; if he could not, he would 
say something appropriate, whether the colour of the paper he was trying 
to read was that of the Westminster or of the Globe. On the other hand, 
the question of the colour quality of the light was very important, and he 
had hoped that such a great authority as Sir William Abney would have 
given something out of his great wealth of experience which might have 
guided in arriving at а way of numerically distinguishing lights for illumi- 
nating a picture gallery, forinstance. A certain chequer board of colours 
might be arranged which, when examined by sodium light, would exhibit 
differences of black and white, whilst for shadows other shades would be 
found. In the case of the ordinary person requiring light, let а station 
engineer ask а shopkeeper what candle-power he required. He would be 
met with the answer that the customer did not know anything about candle- 
power, and did not want to. All he wanted was to make his goods in the 
window visible or more visible than they were. He could not take advan- 
tage of their indulgence to go into all the objections that had been raised. 
He should have liked, for instance, to have crossed sworde with his friend 
Prof. Ayrton, but he would forbear, and conclude by thanking the Insti- 
tution for the kind way in which it had received the Paper. He had also 
been very pleased with the welcome extended to it by the Council when he 
first offered it. 

А hearty vote of thanks was passed to Prof. Fleming, and the meeting 
&djourned. 


PHYSICAL SOCIETY. 


At a meeting of the Pbysical Society on January 23, 1903, Prof. 
S. P. Thompeon, president, in the chair, a Paper 


* On an Oscillating Table for Determining Moments of Inertia” 


was read by Mr. W. Н. DERRIMAN, Ап abstract of the Paper is as 
follows :— The apparatus consists of a. cireular wooden table which 
can be euspended from a wire by means of brass supports. À pointer 
is attached to the centre of the bottom of the table and immediately 
below is another fixed pointer. In the top of the table a circular 

roove is cut, in which pieces of lead can slide. "These pieces of lead 
orm together half of a circular ring of rectangular cross-section. 
The body, the moment of inertia of which is required, is placed in 
position onthe table and the lead weights moved until the two pointers 
are opposite to one another. The table, therefore, always oscillates 
about the same axis, and since the lead weights are at a fixed distance 
from this axis, the moment of inertia of the table remains constant. The 
apparatus can be employed for determining the moment of inertia of 
a body about any axis, and is useful for proving the law that the moment 
of inertia of a body about any axis is equal to its moment of inertia 
about a para)lel axis through its centre of gravity together with the 
moment of inertia of the whole mass, collected at its centre of gravity 
about the given axis, An experimental verification of this law is 
given in the Paper, the values of d? being plotted against the corre- 
sponding values of t?. The results are correct within about 3 per cent. 
and the points fall upon a straight line The moment of inertia of 
the table itself can be found with the aid of a body of known moment 
of inertia, or it can be obtained from a series of observations upon 
any body placed at different positions on the table. 

Mr. SKINNER described an inertia balance by means of which moments 
of inertia can be determined without the use of stop watches. The table 
which carries the body is suspended by a wire. Fixed to the centre of the 
bottom of the table there is another wire, similar to the first, but twice as 
long. This wire carries a screwed brass bar, the axis of the bar being at 
right angles to the wire. At the middle point of this wire there is a 
pointer fixed at right angles to it, and on the brass bar are two weights 
which can be placed at varying distances from the axis. А fourth wire, 
the same length as the first one, is attached to the bottom of the bar and 
its lower end is clamped. By arranging so that the upper table oscillates 
to the left when the bar is oscillating to the right and adjusting the 
weights on the brass bar until the pointer is stationary, the moments of 
inertia of bodies placed upon the table can be determined. 

The CHAIRMAN referred to an inertia table designed by Prof. Perry in 
which an aluminium ring was supported by a'trifilar suspension. 


A Paper entitled я 
Note оп an Elementary Treatment of Conducting Networks” 


by Prof. L. R: WILBERFORCE was read hy Mr. Derriman. In this 
Paper the author shows tbat the well-known reciprocal relations 
between the parts ої a conducting network can be readily established 
without an appeal to the properties of determinants. The fact that 
there is no continuous accumulation of electricity at any point gives 
a series of equations of a certain type, and the application of Ohm’s 
law to every branch of the network gives а second series of another 


type. These equations are written down for two different sets cf 
external currents and internal Е M. F.s, and a general equation is 
obtained from which the ordinary reciprocal relations follow as 
particular cases. 

Mr. T. H. BLAKESLEY said the results were well known and were 
proved by Maxwell by a more complicated method. He pointed out that 
if any two conductors in а network are considered, then the rest of the 
network can be replaced by four suitable resistances joining the ends of 
the two conductors. ч ; 


А Paper 
'* On the Theory of the Quadrant Electrometer ? 


was read by Mr. С. W. WALKER. For the purpose of tome ехрегі-. 
ments which the author is taking up he has found it necessary to 
examine carefully the theory of a symmetrical quadrant electrometer, 
and the results of his investigations are put forward in this Paper. 
The late Dr. John Hopkinson po out the imperfection of the 
usual formula given by Maxwell, and also gave an empirical formula 
which closely represented his experiments. The general result is well 
known—namely, that the sensibility of the electrometer, rises to а 
maximum as the potential of the needle is raised, and that апу 
further increase in the potential of the needle reduces the sensibility. 

The author’s experiments have been made With a sensitive electro- 
meter by Bartels of Gottingen, which shows a maximum sensibility 
when the potential of the needle is abeut 100 volts. The sensibility 
seems to go on diminishing after this, at least until very high voltages 
are used. The formula for a quadrant electrometer is investigated 
more rigidly than in the text-booke, and an equation is arrived at which 
is practically identical with the empirical formula of Hopkinson, and 
which represents exactly the results obtained by the author from a 
Bartels’ electrometer. The equation contains a constant which must 
be poeitive to explain the results, and it is shown that this is the case. 

An investigation is then undertaken to obtain a numerical value for 
this constant. The solution of the electrical distribution for a system 
like the quadrant electrometer ie very difficult, but the author dis- 
cusses and solves a similar two-dimensional problem which confirms 
his view that the air-gap is sufficient to account for a maximum 
sensibility depending upon the potential of the needle. "The ordinary 
formula would be more nearly obeyed with a small air-gap. It is 
pointed out that, although diminishing the air-gap raises the poten- 
tial of maximum sensibility, it does not follow that high er senmbility 
is obtained by reducing the air-gyap. The author then discusses the 
reaults obtained by Ayrton and Sumpner from a White electrometer 

with a bifilar suspension, in which the variation in sensibility is 

shown to be due to want of symmetry. He states that this effect 1s 
not the same as that observed by Hopkinson, and that vheir experi- 
ments probably apply to an extremely unsymmetrical instrument of 
comparatively low sensibility, and that the maximum conaidered in 
this Paper is beyond the range of their instrument, 


. Mr. G. L. ADDENBROOKE stated that he had studied the quadrant 
electrometer from a practical point of view for many years. He looked 
upon Hopkinson's Paper read before the Physical Society in 1885 as the 
basis of all work upon the electrometer. Hopkinson pointed out that in a 
White instrument the deflection was proportional to the P.D. between the 
needle and the quadrants up to certain volteges, and ascribed the varia- 
tions in sensitiveness at high voltages to want of symmetry. Mr. Adden- 
brooke said that there were many things which might affect the rule that 
the sensibility was proportional to the potential of the needle. The field 
is not uniform between the quadrants, the tilting of the needle may be 
serious, and there may be lateral displacement if the needle is not centrally 
suepended. In practice the distance between the quadrants must not be 
too small, and the needle should be as heavy as possible. He thought 
that the sensitiveness of different electrometers similar to the one used by 
the author in his experiments would vary considerably. There was always а 
difficulty with regard to contact-errors when working with very sensitive 
electrometers, but it was generally possible to get rid of it by balancing. 
He pointed out how the formula usually employed with a quadrant elec- 
trometer could be simplified by arranging so that the potential of one set 
of quadrants was as much above zero as that of the other set was below. 

Mr. В. APPLEYARD said that the sensibility of the instrument was 
increased by doing away wich the sulphuric acid and connecting wire. The 
effect of the surface-tension in the White electrometer was variable and 
depended among other things upon the strength of the acid. | 

Dr. А. GRIFFITES indicated an improved method of arriving, in ап 
elementary manner, at the ordinary formula for the quadrant electro- 
meter by considering the electrical energy per unit volume instead of the: 
capacity per unit length. 


The Society then adjourned until February 13th. 


Science Abstracts.—We have just received the January 
number of Science Abstracts, which is the first to be published 
in two parts—viz., Section A, Physics, and Section B, Engi- 
neering. With this exception the publication is in every 
respect similar to past numbers. Possibly the alteration 
accounts for its very belated appearance. 
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WIRELESS TELEGRAPH NOTES. 


In our report of the Anglo American Telegraph Co.'s 
meeting in another column, it is shown that Mr. Marconi 
during his stay in the United States has already become quite 
an adept both in being interviewed and in interviewing inter- 
viewers. On his return to England he was met by several 
newspaper representatives at Liverpool, and lengthy reports 
of what he said to these gentlemen have appeared. A 
peculiar interest attaches to the following questions and 
answers published in the Liverpool Courier last Monday :— 

Can you tell me if the arrangements for sending off President Roosevelt's 
message to King Edward were carried out without a hitch !—Yes, certainly 
they were. Everything passed off very well. 

And what about King Edward’s wireless mestage to the President ?— 
That was received by the wireless apparatus at the other side. 

Then it is not true, as has been said in England and elsewhere, that the 

King's reply to the President of the United States was sent by c able 1— 
No, it was not so. The message was received in the ordinary way. That 
is, of course, by wireless telegraphy. 
This is certainly a most circumstantial statement to the 
effect that Mr. Marconi received the King’s message by wire- 
less telegraph, contrary to tbe reports circulated by his 
colleagues in this country,and also a very different version from 
that given by the manager of the American Marconi Company 
which was published in our last issue. Other papers, including 
The Times, stated that Mr. Marconi had made this definite 
assertion at Liverpool, but in Tuesday's Times Mr. Marconi, 
writing from the London offices of the Company, strangely 
enough says that be was misreported, and that the King's 
reply to the President's message was sent by cable. Among 
other interviews was one granted to the St. James’ Gazette on 
Monday, іп the course of which Mr. Marconi says: “ Theo- 
retically wireless messages may be tapped. During the experi- 
ments on the ‘ Carlo Alberto an installation was set up close 
to our station, and tapping did take place, but then no attempt 
was made at secrecy.” 

In reference to this Mr. Nevil Maskelyne writes to Wednes- 
day's St. James’ Gazette as follows :— 

Now, I happen to be the person who set up tbe installation referred to, 
baving been commissioned to do го by the Eastern Telegraph Co. in order 

to communicate with their cable-ehips. It was scarcely what one might 
call close" to Poldhu. In fact, as the crow flies, it was 18 miles distant 
- at Porthcurnow. I do not know what Mr. Marconi means by saying 
that “ theoretically ” the messages may be tapped. But it was J, per- 
sonally, who “ tapped" the Carlo Alberto" message actually. And 1 know 
that attempts —futile enough—were made to obtain secrecy. Such being 
the case, and in view of the above-quoted admission made by Mr. Marconi, 
I beg leave to ask him what form of apology he proposes to offer for the 
stigma of falsehood officially cast upon me by the Marconi Company last 
November. It would appear that, among the number of persons in touch 
with Marconi stations, I am the only one who is not tongue-tied, for some 
reason, official or otherwise. Therefore, I thought it advisable to correct 
certain erroneous impressions produced by Lieut. Solari's report on the 
„Carlo Alberto" experiments. This І did in an article published in 74e 
Electrician on November 7th last year. A fortnight later the managing 
director of the Marconi Company replied by a letter denying the truth of 
my statements. This letter contained no specific contradiction. It con- 
sisted of vague generalities and insolent innuendoes. The gist of it, how- 
ever, was that my statements were lies and my proofs forgeries. I at once 
replied in terms which I hope were too definite to be misunderstood. 
Mr. Maskelyne then quotes the concluding paragraph in the 
letter to The Electrician referred to, and concludes :— 

To this no reply was made. Then, since the chief point at issue was this 
question of tappiog,” I call upon Mr. Marconi to apologise for the action 
of his officials. I call upon him to admit the absolute accuracy of my 
statements in every particular. My criticisms are as well justified to-day 
as they were last: November. Mr. Marconi knows that as well as I do. 
Then let him admit it, straightformardly. We have had more than enough 
of inference and suggestion. Let us come to absoluts fact, and be content 
with that. | , 

The official tests by the United States Naval Board of wire- 
less telegraph examiners of the De Forest system between the 
Naval Academy, Annapolis, and the Washington Navy Yard 
have been concluded. These two stations are separated by 
36 miles entirely overland, consisting of rough, hilly country, 
heavily wooded. We are informed by the De Forest com- 
pany that German and French wirelees telegraph engineers 
who have essayed to cover this distance have pronounced it 
equal to 180 to 200 miles over salt water. Our correspondents 
state that the Slaby-Arco, Braun, Ducretet, and Rochefort 
systems have all been tried over this range, and though 
exhaustive experiments were made, the Slaby-Arco was the 


only foreign system which was able to transmit intelligible 
messages, and this only after careful tuning of the two sets 
of instruments. The De Forest system was in use by the Naval 
Board for three weeks and we are informed that no difficulty 
whatever was experienced, and that no tuning was required. 
Descriptions of the De Forest apparatus have already appeared 
in our columns. At Annapolis and Washington the navy 
department had masts 180ft. in height. From these hung a fan 
of five wires, of an average length of 200ft. The earth con- 
nections consisted of two copper plates, 2ft. by 6ft. each, 
buried 6ft. below the surface. During the tests an officially 
recorded speed of 85 words per minute was maintained, and 
many of the test despatches were in the navy code. Press 
despatches were continually exchanged. Аз a result of the 
tests the navy department has placed a contract for 12 sets 
with the American De Forest Wireless Telegraph Co. Sea 
tests of the system will be undertaken in March upon the 
arrival of the cruiser *' Prairie from the Caribbean Sea. The 
De Forest Company is now erecting at Cape Hatteras a 175%. 
tower and а 5 н.р. outfit for communicating with vessels, and 
with Block Island, 300 miles distant. At the latter point a 
similar plant is under construction by the Providence Journal 
for commercial purposes. Other stations are now in course 
of erection in Porto Rico by the De Forest Company, who 
inform us also that orders have been placed by them, repre- 
senting a total of 180kw., in four stations for trans-Pacific com- 
munication, to be located in Lower California, Hawaii, 
Philippines and China. In the course of an interview with a 
representative of the [Westminster Gazette, Mr. Marconi is 
reported to have said that his company has an action pending 
against the De Forest Wireless Telegraph Co. 


The Marconi Company has submitted proposals to the 
Government of the Australian Commonwealth, with a view to 
the establishment of wireless telegraphy between Australia 
and New Zealand. The company asked for a subsidy of 
£12,000 а year with a right to all the revenue received, 
in consideration of their undertaking to maiatain the system 
and transmit messages with celerity and accuracy. They pro- 
posed to charge 5d. per word for ordinary messages and 84. 
per word for messages relating to Government and official 
busines?. The present rates by cable from Australia to New 
Zealand are 8d. (ordinary) and 2d. (Government), and the com- 
pany on being notified of this modified their suggested tariff to 
4d. and 2d. Having considered the proposals of the company, 
the heads of the Commonwealth Postal and Telegraph Depart- 
ment have reported against them, on the ground that the 
existing service between Australia and New Zealand answered 
all requirements and was cheaper than the proposed Marconi 
system. The Colonial Office and the Admiralty have already 
previously requested the Commonwealth Government not 
to entertain proposals from the Marconi Company without 
consultation with the Imperial Government. 


A Reuter telegram from Tilbury on Tuesday notified the 
arrival of the Atlantic Transport Co.’s steamship ** Minneapolis” 
from New York, one of the three vessels of this line supplied 
with the Marconi telegraph apparatus. An experiment had 
been made by Reuter's Agency to supply the passengers 
throughout part of the voyage with a wireless news service, 
and a Reuter’s representative, who boarded the vessel on her 
arrival in the river, ascertained that the experiment had been an 
unqualified success. Over 86 hours before the passengers of the 
Minneapolis disembarked, a summary of news was received 
and was immediately posted up in the saloon. The message was 
transmitted from the Lizard to the ship. The Minneapolis“ 
first got into touch with the Marooni station at 1:30 on 
Sunday afternoon, when 55 miles off the Lizard, and, but for 
the fact that she was speaking the outward-bound liner 
“ Philadelphia,” would have communicated earlier. On Feb- 
ruary 1st, in mid-Atlantic, she carried on a long conversation 
with her sister-ship ‘‘ Minnehaha,” and finally bade her good- 
bye at a distance of 155 miles. She spoke St. Catherine's 
Point at а distance of 90 miles, and kept in continued com- 
munication with the shore from Sunday afternoon until she 
anchored off Tilbury in the early hours of Tuesday. 


Last Tuesday's Globe contained a leaderette commenting.on 
a recent article by Mr. Charles Bright in the Nineteenth) C en 
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tury on wireless telegraphy. We fear that our contemporary 
has not obtained a clear idea of the subject from Mr, Bright’s 
article, for the leaderette concludes as follows :— 

But it remains to be seen what will be the effect of a constant stream 
of very powerful Hertzian waves fired into the atmosphere. Will the air 
in 10 years’ time be as fresh in the early morning as it is now, or will it be 
prejudicially charged with aerograms! So far, even electricians cannot 
guess. 

Yesterday's Pall Mall Gazette states that wireless telegraphic 
communication has been established between Cherson and 
Goloi Harbour in Russia, and that regular service will com- 
mence to-day. This, we understand, will be established in 
connection with the Odessa postal telegraphic circuit. 


CORRESPONDENCE. 


— — 
DUST DESTRUCTORS8 AND ELECTRICITY WORKS. 


TO THE EDITORS OF THE ELECTRICIAN, 


Sirs: Mr. Goodrich’s letter in your current issue replying 
to the various letters which have ensued from his Paper read 
before the Manchester Local Section of the Institution of Elec- 
trical Engineers, does not appear to me to have in any way 
strengthened the position of combined electric lighting and 
refuse destructor plants as far as being an entire success is 
concerned. 

Mr. Goodrich asks: “ Why is it that within three years 
about 50 towns have decided upon the combination?” This 
is not a very difficult question to answer. I should say that 
primarily it is for the very good reason that municipal autho- 
rities are not blind to the nuisance caused by the tipping of 
house refuse, &c., on to waste ground or the creation of a dust 
heap, which is both insanitary and unsightly ; and they have, 
therefore, decided that to destroy this refuse totally is the most 
eatisfactory way of dealing with it. The generation of steam 
from this refuse is a secondary consideration, but by no means 
one to be altogether overlooked, and the first thing that appeals 
to the authorities is the possibility of reducing the costs of 
generation at their electricity works, which result is no doubt 
obtained to some extent in the smaller stations ; but I contend 
that in the larger stations the combination is of next to no 
value whatever. 

Mr. Goodrich’s salient remarks with reference to the very 
able men who are to some extent in favour of the combined 
undertakings, is a fact which cannot be overlooked ; but at 
the same time does Mr. Goodrich consider that experience in 
this direction can be obtained in the short space of three 
years? I take it that this is the extent of the various under- 
takings which Mr. Goodrich holds up as his models. 

Mr. Goodrich’s comments upon the Wimbledon destructor 
would convey to those who were not any the wiser the idea 
that he was very intimate with the works. If so, it must 
have been in 1900, when they were started in the month of 
May and shut down in August of the same year as unwork- 
able. For the past seven months they have been working 
quite satisfactorily, and with good results, due, as Mr. Good- 
rich kindly puts it, to bad management. He also takes a 
much wider view of the works than is, perhaps, necessary— 
in fact, a mile away—at which distance he states he has been 
past the works, and at which distance it has been apparent to 
him that the work has not been proceeding satisfactorily. 
This information can only be based on what he saw coming 
out at the chimney-tops. I wonder which chimney—there 
being two at Wimbledon—Mr. Goodrich was gazing at. The 
fumes and smoke from coal-fired boilers only emerge from 
one, and from the other a combination of dust-destructor and 
coal-fired boiler gases emerges. Therefore, it seems to me 
that Mr. Goodrich has made rather a sweeping statement, 
unless the foundation for this statement was due to nauseous 
odours in the vicinity of the refuse destructor works and the 
sewage farm. If this was the case, and he had an intimate 
knowledge of the locality, he would find that these nauseous 
odours arise from other than refuse destructor or sewage works. 

Mr. Goodrich also states that the Wimbledon destructor is 
a modern high temperature destructor; it certainly does its 


work and very well too, but if Mr. Goodrich thinks it is 
modern he.is undoubtedly a long way behind the times. 

I have not limited my investigations and shut my eyes to 
the very excellent progress and records of other destruotors. 
This statement may be, and no doubt is, correct as far as the 
type of destructor specifically dealt with in Mr. Goodrich’s 
Paper is concerned, but I do not personally consider that this 
particular type will gain for itself very much favour in the 
future.—Yours, &c., H. Томілмвом-[ек, 

| Consulting and Chief Electrical Engineer. 
Wimbledon, Feb. 4. 


MR. SWINBURNE AND ENTROPY. 
TO THE EDITORS OF THE ELECTBICIAN, 

Sms: The controversy which for-several weeks has occupied 
the columns of The Electrician and the Electrical Review 
excites my attention the more, when, to my astonishment, I 
see a man so well known and so eminent in science as Sir 
Oliver Lodge putting forward ideas on thermodynamics (The 
Electrician, January 28rd, p. 560) which I have combated ever 
since the commencement of my studies in that science. 

These ideas are based, not, indeed, on facts derived from 
experience, but on а preconceived notion—s notion that in all 
natural phenomena there exists a complete and perfect analogy 
between entropy and volume, or between temperature and 
pressure, or between heat-conduction and mechanical work. 
This analogy, however, is true only for reversible processes, 
and does not in any sense hold for irreversible processes. 

On this account irreversible processes which, in fact, are 
the only real processes in Nature, are either completely ignored 
by the authors of these notions or falsely expounded. The 
two following statements by Sir Oliver Lodge (loc. cit., p. 568) 
show this; for example :— 

“Tt is a mistake to suppose that entropy increases only during irre- 
versible operations,” and “ Entropy changes only when there is transfer of 
heat, as heat, from one body, or part of a body, to another at lower 
temperatures." 

When we want to know whether and how the entropy 
changes in a natural process, we must measure the entropy 
before and after carrying out the process. We are in no way con- 
cerned with the details of the change—that is to say, with the 
intermediate conditions through which the bodies in question 
pass, We shall then always find that in reversible processes 
the entropy at the end of the process is the same as it was al 
the beginning, and that in all irreversible processes, not only 
in heat conduction, but also in expansion (though not against 
external pressure), in the production of heat by friction, in 
diffusion, &c., the entropy at the end of the process is greater 
than it was at the beginning. 

But how can I hope with my words to make any impression 
on such writers when Mr. Swinburne’s excellent articles have 
failed to effect any change in their preconceived ideas? 
For, with one reservation, what he has written in the 
Electrical Review (January 9th, p. 52) is, in my opinion, 
one of the best and clearest expositions of the subject 
that has ever been written, especially where he points 
out that Nature never undertakes any change unless her 
interests are served by an increase of entropy, while man 
endeavours во to make use of those changes allowed by Nature 
that his own intarests—namely, the acquisition of available 
energy—are served as completely as possible. 

Only in a single point do I fail to agree with what he has 
said. When we say the differential do is exact, we understand, 
at least in Germany, neither more nor less than that the value 
of ¢, except for an added constant, is completely determined 
by the value of the coordinates. This is also the case with 
entropy, and just because d$ is always an exact differential 
and because dH / is not always an exact differential, d cannot 
always be equal to dH/0. 

When a stuff goes through any process, reversible or irre- 
versible, then the entropy, not only of the stuff, but also of 
each heat reservoir, depends at every instant only on its 
state at that instant and not on its history, and if all the 
reservoirs at the end of the process return to their original 
state, then their entropy also returns to its original value. 
But from the second law of thermodynamics we know that in 
the case of irreversible cyclic processes it is not possible for 
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the reservoirs to return so as to be in théir original state 
at the same time. 

To Mr. Evershed'a question (The Electrician, January 9th, 
p. 478), I would reply as follows :—Entropy is neither energy 
nor а factor of energy, but something entirely different. The 
entropy of а body in а given state is the probability of thia 
state (or, more exactly, the logarithm of the probability multi- 
plied by а given constant), and the second law of thermo- 
dynamics teaches ug neither more nor less than— 


1. The entropy of a body in a given state can be measured (subject to 
the addition of an arbitrary constant) by carrying out a reversible process, 
which takes the body from an arbitrary fixed state, by any path, to the 
given state. The details of this process are quite immaterial, 1t always leads 
to one and the same value of the entropy of the body. 


2. In every natural process, the sum of the entropies of all the bodies 
affected by the procees is, at the end of the process, either equal to or 
greater than the sum at the beginning. In the first case the process is 
reversible, and in the second case irreversible. 


These propositions clearly contain nothing ambiguous or 
indeterminate, but make definite assertions of a physical 
nature, and we can in numberless instances, by carrying out 
actual measurements, prove whether they be true or not.— 
Yours, &., Prof. Max Prancx. 

Berlin, W., Feb. 4. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: In Sir Oliver Lodge's article he defines entropy so 
that H=/6d¢. If this refers to reversible processes only, we 
are all at one, but if not, I submit it is incorrect. I take Sir 
Oliver Lodge’s position to be that entropy—that is, the entropy 
of a system—only increases when there is transfer of heat 
either from outside or between the parts of the system. He 
says, “ Entropy changes only when there is transfer of heat, 
as heat, from one body, or part of a body, to another at a lower 
temperature. It has nothing to do with mechanical or chemical 
or electrical or magnetic or any form of energy except ther- 
mal.” This seems to me, as I have said before, rank heresy. 

But first let us get rid of a few ambiguities. What is 0? 
Originally the equations involving H, 6 and ¢ referred to a 
cylinder of working substance or ''stuff" which was put 
tbrough Carnot cycles with reservoirs. Each reservoir was 
at uniform temperature throughout its mass, and the stuff 
was always at the same temperature as the reservoir. 
0 thus means the temperature of the surface of the sub- 
stance through which the heat is transferred. If the stuff 
is not at uniform temperature, and the reservoir is, by 
hypothesis, then 0 is still the temperature of the surface of 
the stuff across which the heat is taken out or in. It 
could not be any other temperature. Again, if a hot and a 
cold body are put together, the common surface is instantly at 
an intermediate temperature, and 0 is again the temperature 
of the common surface. It could not be any other tempe- 
rature, for neither of the bodies is any longer at a uniform 
temperature. Then either body may be treated as the work- 
ing substance. For either body //H/6 is tbe increase of entropy 
due to the transfer of heat across the bounding surface only, 
and there is an additional irreversible increase of entropy due 
to conduction, which takes place in the volume of the body, 
not at the surface. 

Take, now, the case of steady conduction. Imaginea metre 
cube of metal with one face kept constantly at 1,000deg. and 
the opposite face at 500deg., and the other four sides insu- 
lated ; and suppose in a given time 1,000 joules go in at the 
hot face and out at the cool face. The entropy that goes in 
is one claus, and two clauses come out, and the total entropy 
of the cube is as before. The extra claus does not come into 
existence discontinuously at either surface. While a substance 
is conducting uniformly there is a volume growth of entropy. 
If the metre cube is split up into decimetre cubes, each cube has 
a hot and a cold side. There is no“ temperature of the cube.” 
Take a centimetre or a millimetre cube, it is still the same thing. 
If the conduction is steady, every cube, however small, takes in 
less entropy than it gives out, and ав its own entropy remains 
constant, there is an origination of entropy in every cube. 
I put this at length because I think both Sir O. Lodge and 
Prof. Perry think that if-a body is not uniform in temperature 


the difficulty of specifying the temperature can be overcome 
by considering the elements of the body. If there is a tempe- 
rature gradient in the body there is a temperature gradient in 
every element, however small, till you get to molecular 
dimensions where statistics no longer hold and temperature 
has no meaning. In every case of conduction, therefore, for 
every element H/ < ф, and it is true of the whole body and 
of every part of it through which there is conduction. If there 
is conduction through an element its temperature is not 
uniform, and 0 is not the temperature of the element. 01 is 


the temperature of the cooler side and 6, + d ds or 0, the tem- 


perature of the other. H/ goes in at the hot side in a given 
time, and /4H/0, comes out at the other, and /4H/0, >/dH/6,, 
во dH / — 4. 

If the conduction is not, as in the last case, uniform, the 
body can always be split into elements of which two surfaces 
are normal to the direction of flow, and, therefore, each at 
one temperature, and the others can be parallel to the direc- 
tion of flow, so that dH /0 for them is 0. Each element then 
involves the two temperatures 0, and 63. 


In dealing with a body the temperature may not be uniform 
over the bounding surface; in that case each element of 
surface is at a definite temperature, and /4H/0 is definite for 
that element, and a surface integral of /dH/0 must be taken. 
There is no difficulty in this idea. This gets over Sir Oliver 
Lodge's ambiguity about temperature. А hot body at one 
temperature Ө, cannot give heat directly to а cold one at tem- 
perature 0,. There is no such thing as discontinuity of tem- 
perature in conduction ; if the bodies are in contact the surface 
of separation is at an intermediate temperature 0,; if not, 
there is something between with one side at 0, and the other 
at 0,, and the growth of uncompensated entropy is going on in 
it. I would suggest this is true in the case where the some- 
thing between the bodies is radiation. | 

Coming now to the statement that entropy changes only 
when there is transfer of heat, I will put a number of cases 
before Sir О. Lodge. 

Case I. The perfect gas expanding into a vacuum. бир. 
pose some gas of mass or weight A+B in a cylinder with a 
division across the middle, the gas in one compartment, the 
other empty. Let A/B be such that when a tap in the division 
is opened all B runs through and A is left behind, filling its 
compartment. Now, Sir O. Lodge says, Immediately after 
the expansion one vessel is cold and the other hot. The 
volume of the whole has not changed, nor, so far, has the 
entropy ; for no heat has yet flowed.” The italics are his. I 
gather from Prof. Perry’s letters that he also holds this view, 
or that he considers the increase of entropy is due to internal 
conduction. Now, as B is hot, its kinetic energy is already 
degraded into heat. A has expanded approximately isen- 
tropically, so its entropy is as before, but B is both expanded: 
and hotter, yet Sir О. Lodge holds that its entropy is not 
increased, and puts down all the increase of entropy to sub- 
sequent equalisation of temperature. This will really account 
for only a very small percentage of the whole increase of 
entropy. In reality, the increase of entropy is as if all the 
work done were, ав the change continues, converted completely 
into heat again, so as to keep all the gas at uniform tempera- 
ture, the disappearance of heat into work being taken as not 
reducing the entropy, and the work changed into heat again 
being taken as increasing the entropy. This is a very different 
matter. This was dealt with in my Paper on the Factors of 
Heat, and was, I believe, fully explained by Prof. Ewing 
some time ago. I submit that the only example Sie О. Lodge 
gives breaks down completely. 

In this case, as the whole cylinder is isolated, dH for the 
whole body is continually zero, so /dH/@ is zero whatever 
value be assigned to 0. Hence, in this case it is entirely 
unnecessary to consider what goes on inside, /4H /0 < ¢ anyhow, 
any possible ambiguity about 0 notwithstanding. 

Case 2. A mass of matter is strained by mechanical forces 
so as to heat uniformly. There is no transfer of heat, but its 
entropy obviously increases. 

In this and some of the other cases the energy of the body 
is increased by means of work co-ordinates. But Sir О. 
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Lodge’s equation Н —/0d$ is a mathematical way of saying 
the entropy of a body increases only when heat is taken in. 
There is nothing about any other co-ordinates. The statement 
equally means that the entropy of a body does not inorease if 
no heat is taken in. The entropy here is distinctly given as 
a function of the heat taken in and the temperature. I have 
removed any ambiguity about 0 by taking cases where it is 
uniform. ' 

Case 8.—A heat insulated wire is heated electrically so as 
to rise in temperature uniformly. 

Case 4.—A mass of iron is heated uniformly by reversal of 
magnetisation. 

ase 5.—A mass of dielectric isheated uniformly by variations 
of electric displacement. | 

Cage 6.—А pasce ане in а heat-tight cover is heated 
or cooled by a small electric current. 
current is small, so that the irreversible heating is of the 
next order of magnitude, the entropy of the body can be 
reduced reversibly without abstraction of heat, which is 
interesting. Of couse, entropy is increased elsewhere in the 
circuit. 

In these cases, which can be multiplied, though there is no 
exchange of heat, so that Н < /@d¢, there is exchange of energy 
with the outside. I will now give some where there is no 
exchange of energy. | 

Саве 7.— Тһе inter-diffasion of two mutually inactive perfect 
gases. Here there is no increase of energy, and no change 
of temperature, and no want of uniformity of temperature, 
Н - 0, 6 is perfectly definite, and at the end of the change ф is 
increased. Yet Bir О. Lodge's definition H = /6¢ is entirely 
wrong. Prof. Perry tries to get out of this by saying there are 
co-ordinates for each gas. So there are, but as his definition 
also gives the entropy as а function solely of the heat taken 
in, and the temperature, it also exoludes any work co-ordinates, 
and is incorrect, 

Case 8.—A freezing mixture put in a heat-tight case. The 

entropy increases though the temperature falls and no heat is 
taken in. 
‚ Саве 9.—A homogeneous mixture of two fluids which have 
such a low reaction velocity that the mixture can be made 
homogeneous. Неге 0 is uniform in place, though not 
constant in time, there is no transfer of heat, and yet the 
entropy increases. 

These cases are cited because Sir O. Lodge says definitely 
entropy ‘‘ has nothing to do with mechanical or chemical or 
electrical or magnetic or any form of energy except thermal.“ 

There is another ambiguity that should be mentioned, and 
that is in connection with the question as to whether d$ is 
an exact differential, because it is a function of the co- 
ordinates. What do we mean by a function of the co- 
ordinates? Do we refer to the co-ordinates at the beginning 
and end of the change? Or do we also consider the co- 
ordinates while the change is occurring ; and if во, what are 
they in an irreversible change ? I hope to go into this later. 

There might, perhaps, be some reader who has not a per- 
fectly clear idea of entropy, and he might be misled by the 
weight of Sir Oliver Lodge’s scientific authority without being 
fully able to criticise his statements. I therefore sent copies 
of the address, The Electrician containing the entropy corre- 
spondence and the Electrical Review article on entropy to some 
leading specialists in thermodynamics. Of these Prof. Planck 
and Prof. Poincaré have sent communications for publication. 
I am translating them somewhat literally, and sending them 
to you for publication, and am submitting the translations to 
the authors for approval.—Yours, &c., James Swinsurne. 

41, Palace-court, W., Feb. 8. 

[Prof. Planck's letter is given above, and Prof. Poincaré's 
article is published in another column, the translations of both 
of these having been approved by the writers. —Eps. E. 


CHARGING HIGH-TENSION CABLES. 
TO THE EDITORS OF THE ELEOTRIOCIAN, 
Sirs: The ingenious method of charging the high-tension 
feedera of the Central Electric Co., described in your issue of 
January 9th, presents an interesting question: How far are 


apparatus for charging cables necessary, and what are the 


In the last case, if the |. 


advantages and disadvantages of the two systems in use to 
prevent pressure rise—viz. (1) gradually raising the pressure 
ав by above method or by a transformer, or (2) “ statio 
dischargers " or lightning arresters ? 

As far as I can see, the latter will not protect the dielectric 
of the cable from the sudden strain imposed when fall pres- 
sure is applied at once on closing the switch, and if the dis- 
charger acted too well on surgings or current, it might 
habitually arc when the switch is closed, which would bea 
nuisance. Gradual charging does not seem as often used аз 
it was, especially on electric railway schemes using three- 
phase transmissions. Is this because the modern cables are 
much more strain-resisting than those used when Deptford and 
Willesden were put down ?—Yours, &o., 


Rugby, Feb. 7. Немву Е. Nonrncorx. 


PARLIAMENTARY INTELLIGENCE. 


PRIVATE BILL LEGISLATION. 


Several further bills have been before the examiners of private bills in 
thé House of Commons during the week. 

In the case of the South Lancashire Tramways Bill, the Leigh Corpora- 
tion lodged a petition against it. This was overruled, but the company 
acknowledged non-compliance with standing orders in respect of one 
portion of their bill, which will now go before the Standing Orders 
committee. 

The consideration of a number of other bills has been postponed, 
including the London County Council Tramways and the Dewsbury, Batley 
and Birstall Tramway bill. 


LEGAL INTELLIGENCE. 


сталин e) 


Marconi’s Wireless Telegraph Co. (Ltd.). 

In the Chancery Division on Saturday Mr. Justice Farwell heard a peti- 
tion by the above company, asking for the sanction of the Court to certain 
spatial: resolutions passed by the shareholdera. 

Mr. UPJOHN, K.C., said the company was formed in July, 1897, to take 
over and work a number of patents granted to Mr. Marconi in connection 
with wireless telegraphy. At the time the patents were acquired the 
invention was not, perhaps, very widely appreciated, but now, after a great 
expenditure of money aud many experiments, there had been actual prac- 
tical results, and King Edward and the President of the United States had 
exchanged messages by the Marconi system. The birth of a child had also 
been passed over the system, so that he might say that wireless telegraphy 
was now associated with our domestic life. The invention had now attained 
such dimensions that he might paraphrase Dr. Johnson by saying that 
it possessed potentialities beyond the dreams of science. The desire of the 
company was to develop the Marconi patents to their full extent, though it 
was difficult for the moment to say what was the full extent. It was 
believed that the invention was available, uot merely for telegraphic com- 
munication, but for lighting, and, above all, for traction, the enormous 
advantage of which would be at once seen when he stated that it would do 
away with all the unsightly overhead wires. With regard to telegraphy 
it was now ascertained that it was possible to send messages all over the 
world even from England to Australia. The current followed the curva- 
ture of the earth, and practical arrangements only were wanting to achieve 
Ariel's circle round the earth. But the operations of the company were 
not confined merely to plain surfaces like the sea, as it was posible to 
telegraph over land, and here it was important that the powers 
possessed by the company should be made plain. It was possible to 
telegraph from Cornwall to St. Pertersburg, but there were difficulties 
in the way. He supposed the Postmaster-General would object to their 
doing it in England, and possibly France would object also as regarded 
that country. In all countries now telegraphy was а monopoly, so that 
whenever messages were sent overland it would be necessary to make 
arrangements for their dispatch and distribution. But there was auxiliary 
business which the company would be enabled to do. The Marconi Com- 
pany was now the competitor of the great cable companies and he thought 
they were very mnch cheaper. The cabling of money was an appreciable 
part of the business of the cable companies, and the company were desirous 
to embark in that business if they had not already the power. Then 
there was the novel idea of publishing newspapers on board ship. 
By the Marconi system it was ible for ships to receive news in transit, 
and a daily 6d. newspaper on the great liners might possibly prove а sub- 
stantial source of profit. The alterations now proposed in the memor- 
andum of association were such as,in their opinion, would enable the 
company to carry out these and other objects in the best, way. 

Mr. JUSTICE FARWELL thought the case was quite unique. Though 
the proposed alterations were sweeping ones, it was perfectly true, as had 
been said, that the possibilities and potentialities of the company were 80 
great that they were amply justi&ed in asking for powers which they 
needed. He saw no difficulty whatever in sanctioning the petition and be 
made the order accordingly. 
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Porpa v. Maryatt and Place. 

Thie was an action tried recently before Mr. Justice Ridley and a special 
jury in the High Court, and was brought by Mr. C, R. Porpa, manager of 
the British Pure Ice Syndicate (Ltd.), for personal injuries sustained owing 
to alleged neglect on the part of defendants, who denied any default or 
liability. Plaintiff said defendants contracted to provide an electric lift 
and hauling machinery at the Ice Syndicate's premises, Sumner- street, 
London, S.E. The lift did not at first work satisfactorily, and various 
alterations were made from time to time. In February, 1902, one of 
defendants’ employés, a man named Driver, was completing the alterations, 
and invited plaintiff to enter the lift to see if it worked satisfactorily. 
Plaintiff said he at firat demurred, but ultimately entered the lift, which 
became fixed and a rope broke, the cage falling to the bottom of the building, 
and he (plaintiff) was serioualy injured. He attributed the accident to the 
improper construction of the lift and hauling macbinery, and held that 
defendants were responsible, as it was by the invitation of their employé 
that he entered the lift. 

Defendants eaid their servant, Driver, had no authority to invite plaintiff 
to enter the lift, that he knew notbing about the workiog of lifts, and was 
only employed in making alterations in the electrical portions of the con- 
tract. Defendants also urged that plaintiff did not enter the lift at 
Driver's invitation, and that the injuries suatained were not of the nature 
set out by plaintiff. 

After bis lordsbip's summing-up, the jury found that a defective lift had 
been supplied by defendants, that plaintiff was not guilty of contributory 
negligence causing the injuries, but that defendants bad not led the 
syndicate or the plaintiff to believe that the lift was complete. 

The jury awarded damages of £200, for which judgment was given with 
coste, а stay of execution being granted. 


Manchester Tramways Arbitration. 


In the Court of Appeal on Monday Lords Justices Vaugban Williams and 
Mathew heard an application in the matter of an arbitration between the 
Manchester Carriage and Tramways Co. and the Corporation of Man- 
chester and other local authorities, The application was to advance 
the hearing of the appeal from а judgment of Mr. Justice Bigham опа 
epecial case stated by an arbitrator to determine thesum which the Corpo- 
ration of Manchester and 11 other different bodies bad to pay on taking 
over the tramways in the City of Manchester and district. The alterna- 
tive award specified two figures—one about £500,000, and alternatively 
£250,000. When the matter came before Mr. Justice Bigham he con- 
firmed the award, embodyiog in it the larger figure. The appeal from that 
decision affected £250,000. 

Mr. LAWSON WALTON, K.C., eaid the chief difficulty of the Corporation 
was that there were no fewer than 11 local bodies interested in the question, 
and there was a great deal of property in the nature of depots formerly 
used by the tramway company, and representing a total value of £144,000. 
There depots were lying quite useless, and there were heavy outgoings in 
the shape of rents and taxes. The Corporation did not know whether they 
were to take the e depots over or not till the appeal was determined. 
£24,000 a year in interest was being paid. 

Lord Justice VAUGHAN WILLIAMS said he did not understand that 
the award determined any question as to whether the local authorities 
were to take over the tramways. The only question was as to what they 
were to pay for taking them over. 

Mr. LAWSON WALTON submitted that the award determined whether 
the depots were to bs taken over by the Corporation. There were 
some 16 extensive depots, and the question was as to what extent those 
depots were the property of the different lines which the various local 
bodies were taking over. 

Lord Justice VAUGHAN WILLIAMS: The Manchester Carriage and 
Tramways Co. and the Corporation of Manchester are both solvent bodies, I 
assume, and in such а сазе as this surely they can reasonably meet each 
other till the question is decided. 

Mr. LAWSON WALTON said the Corporation were substituting a 
system of electric traction for traction by horaes, and the depots had been 
used for the stabling of the horses, and it was possible the depots might be 
ultimately ured by the Corporation, but only to a very modified extent. 

Lord Justice VAUGHAN WILLIAMS: I cannot help thinking Њаё if 
the interest had to come out of the pocket of an individual or a private 
company this matter would be reasonably arranged in a very short time. 
But in this case it comes out of the rates. Reluctantly I assent to the 
application, but I canvot help feeling that public bodies should be more 
reasonable in asking to have matters expedited in this way. It is very hard 
on other litigants. 


Dawson v. the Great Northern and City Railway Co. 

The hearing of this case commenced last Thursday before Mr. Justice 
Ridley and a special jury in the King’s Bench Division, and was an action 
brought by Mrs. Dawson, draper, City-road and East-road, London, to 
recover damages alleged to have been occasioned to ber premises by sub- 
sidence caused by the tunnelling operations of the company in constructing 
their railwav. The defence was a denial of responsibility. 

PLAINTIFF stated that at the end of 1900 she contemplated rebuilding 
certain of her property, and called ia a Mr. Mitchell to make a survey in 
November, 1900. At that time, she alleged, there was no structural 
damage whatever, but in April, 1901, cracks began to appear in the walls. 
The estimated cost of repairing the damage was £35,957, which the plaintiff 
claimed to recover, in addition to loss said to have been sustained in carrying 
on her business in consequence of tlie damage. 

The main defence was that the damage was caused by the main sewer 
near plaintiff's premises being relaid in 1898. 

On behalf of plaintiff expert evidence was called to prove that the 


damage to plaintif's premises was caused by the tunnelling operations of 
defendant company. 

Mr. McCALL, for defendants, said he would admit the liability of the 
defendants, and suggested that the case should be sent to a special referee, 
whose report could be considered by the judge at a future date. | 

Sir EDWARD CLARKE, for plaintiff, objected to the case beiog with- 
drawn, and bis lordsbip ruled that the case must proceed. 

Mr. McCALL characterised the claim as inflated and preposterous. 
With regard to the estimated loss of business, the claimant had put for- 
ward appalling and imaginary figures. One witness had put down £500 
as compensation for the trouble she had been put to—a demand which 
be had never heard of before in any compensation claim. Trading loes to 
the plaintiff would, he submitted, be well represented by £1,500. | 

Sir E. CLARKE said the case was an instance of the manner in which 
а wealthy corporation like the defendant company could put a trader to 
enormous expense which could never be recouped. | , 

The jury found for plaintiff as follows: For taking the subsoil occupied 
by the tunnel, £50; structural damage, £2,000 ; damage to trade and 
stock, £2,100 ; total, £4,150. | 

Judgment was given accordingly. 


Finchley Electric Light Oo. (Ltd.) v. Finchley Urban District 
Council. 


This case came before tbe Court of Appeal (the Master of the Rolls and , 
Lords Justices Romer and Mathew) on Wednesday on an appeal by the 
plaintiffs from an order of Mr. Justice Farwell in the Chancery Division 
last March, dismissing the action which was brought to restrain defendanta 
from carrying out a threat to cut their wires. The question involved was 
to what extent the property in a road originally held by turnpike trustees 
was vested in the local authority under the Public Heelth Act, 1875, the 
learned judge in the Court below having decided that the fee simple in the 
part of the road in question was vested absolutely in the local authority. 
The plaintiff company was formed in 1890, one of iis objecta being the 
supply at Finchley of electricity for lighting and other purposes 
to persons in the district and for the construction of the neces- 
sary works in connection therewith. In 1889 defendants obtained a 
provisional order which gave them the power to supply electricity to the 
inhabitants of the district. Both plaintiffs and defendants carried on 
business over the same, area and plaintiffs alleged that defendants bad 
done everything they could to hinder and obstruct them in their under- 
taking. In September, 1901, whilst plaintiffs were, under an agreement, 
connecting their mains with tbe' house of a customer in Hendon-lane, 
Finchley, they carried for this purpose their wires across the Regent’s Park- 
road at a height more than JOft. above the roadway. The defendants in 
October, 1901. cut the wire and threatened if it was put up agaiu to repeat 
the act. On October 16, 1901, plaintiffs obtained an interlocutory injunc- 
tion restraining defendants until the trial or further order from cutting or 
interfering with their wires or cables over or across the Regent's Park- 
rcad, or any other road or street in the district which waa at a height not 
lees than was required by the Board of Trade regulations. At the trial, 
however, Mr. Justice Farwell refused to make that injunction perpetual, 
and dismissed the action. Hence the present appeal of the plaintiffs. 

At the conclusion of the argumenta of counsel their lordships held that 
that which was vested in the local authority was the street with so much 
of the area above and below as was necessary for its ordinary use as a 
street. They held that the wires in question were clearly outside the 
Council’s area of use, and allowed the appeal, granting a perpetual injunc- 
tion restraining defendants from cutting or interfering with the plaintiffs’ 
wires if carried at a height not less than that permitted by the Board of 
Trade regulations. ; 

The defendants were ordered to pay the costs both of the appeal and in 
the Court below. | 


Harter and Others v. Manchester Corporation. 


In the Chancery Court of Lancaster on Tuesday, before the Vice- 
Chancellor (Sir Samuel Hall, K. C.), the plaintiffs —Messrs. G. L. F. Harter, 
G. J. C. Harter and P. La Trobe Harter, and Mesers. Theodore Von 
Zabern and Hermann Schnelle (trading as Haugk Von Zabern & Co.)-- 
claimed for an injunction to restrain defendants from so working 
their engines, dynamos and other machinery at their electricity 
works, and from so carrying on their works at Bloom-street, 
as by reason of noise, vibration, or otherwise to cause damage to 
their premises in Harter-street, Bloom-street, and Princess-street, or to 
interfere with the use and enjoyment of such premises by the present 
tenants, or other tenante, for the purpose of their business or businesses, 
or во as in any way to cause annoyance, nuisance or damage, to the tenants 
of the premises, or injury to the premises, The plaintiffs also asked for 
damages and costa. 

Mr. FLETCHER MOULTON, K.C., for the Corporation, eaid he was 
prepared to admit vibration, which, so far as it was not covered by the 
legal defence, would be ground for relief. 

The VICE-CHANCELLOR: Suppose you are protected as to tram- 
ways and not protected as to the lighting, would there be auch an amount 
of vibration as to constitute a nuisance ? 

Mr. MOULTON replied that he did not know that he was prepared to 
make any admiesion with regard to that. He suggested that the question 
should stand over until the Corporation had concluded the experiments 
they were making with the object of reducing the vibration. No time 
was being lost, and it was perfectly obvious, since they had great public 
duties to perform in the supply of electricity for lighting. and traction, 
no injunction would be enforced against them until they had had time to 
see to what extent they could avoid the vibration, or get legislative per- 
mission for what was unavoidable, 
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Mr. R. NEVILLE, K.C., for plaintiffs, submitted he was entitled to a 
trial before his Honour unleas they could arrange some terms as to the 
question whether at the «ate of the issue of the writ there was such a 
nuisance existing as would entitle the plaintiffs to an injunction in some 
form, and an inquiry as to damages. 

Subsequently the parties came to terms, and an order was made on these 
terms, which comprehended the payment of certain rents by the Corpora- 
tion. The hearing was then adjourned to January, 1904. 


Trades Union Liability. 


Ап arrangement has been arrived at between the Taff Vale Railway Co. 
and the Amalgamated Society of Railway Servants by which the company 
agree to accept £23,000 in full settlement of all claims and costs against 
the society and its officials for damage caused to the railway company 
during the Taff Vale strike. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 


Newport (Mon.) Corporation require charge engineers for their 
electric lighting and tramway department, An advertisement con- 
tains further particulars. Applications to borough electrical engi- 
neer and tramways manager (Mr. H. Collings Bishop), Town Hall, 
Newport, Mon. 

Southend-on-Saa Light Railway Commissioners require ап assis- 
tant engineer. Salary £150. -Applications to electrical engineer 
(Mr. W. Е. J. Heenan), London-road, Southend-on-Sea. See 
advertisement. 


Willesden District Council require an assistant engineer to take 
charge of distribution service. Application forms can be had from 
the chief engineer and manager, Mr. E. T. Ruthven-Murray, Public 
Offices, Dyne-road, Kilburn, London, W., and must be sent in before 
Feb. 24. See advertisement. 


Bridgend Council require à working electrician for their electric 
lighting undertaking. Salary £130. Applications to Mr. T. D. 

ughes, clerk, Bridgend, Glam., by noon Feb. 24. See advertisement. 

Hackney ү о) Electrie Lighting committee require а can- 
vasser, Applications to town clerk (Mr. Geo. Grocott), Town Hall, 
Hackney, London, N.E, by noon March 2. See advertisement. 


Ayr Corporation on Monday appointed Mr. Roland Marshall 
(chief assistant at the electricity works) as burgh electrical engineer 
at £200 per annum, with an increase of £50 after six months. 


Alleged Embezzlement.—At Dover Police Court on Saturday 
Jast Frank Edward Beeton, ex-secretary of the Dover Electricity 
Supply Co. (Ltd.) was charged on remand with embezzling various 
sums of money from the company. Prisoner was committed to the 
8881708, 

Atherton.—The Council have resolved to take electricity in bulk 
from the South Lancashire Electric Traction and Power Co. 


Barnet.—An inquiry was recently held into the application of 
the Council to borrow £14,000 for establishing electricity supply 
works. Considerable opposition was offered on the ground that a 
supply of electricity in bulk could be obtained from the North 
Metropolitan Electrical Power Distribution Co. 

Barnsley.—At Tuesday's meeting the Council decided to apply 
for sanction to a loan of £6,438 for electricity supply (£3,938 already 
overspent and £2,500 for extensions). 

An inquiry was held here last week into the application of the 
Council to borrow 26,800 for additional generating plant for tram- 
ways supply. There was no opposition. 

orsborough Council are negotiating for supply in bulk. 

Bedford.—The Council have applied for a loan of £5,548 for 
extensions of the plant at the electricity works, and of £1,828 for the 
erection and equipment of a sub-station. 

Bethnal Green (London).—The Electrical committee will pre- 
sent a report at the next meeting of the Council recommending the 
acquisition of a site for an electricity generating station. 

Bexhill. The Council have received sanction to borrow £15,971 
for electric lighting extensions. 

Blackburn.—The Council have decided to pay £750 to Messrs. 
Dick, Kerr & Co. (Ltd.) for forfeiture of a contract on tramcars. 
The cars were ordered in consequence of a projected extension of 
tramways which was not carried out. 

Bradford.—The Corporation have increased the salary of Mr. 
Wm. Jones, superintendent engineer, from 4 275 to £300 per annum, 


and that of Mr. C. W. Shepherd, tramways traffic manager, from 
£200 to £250. 


Brighton.—The Town Council propose to light the picture and 
museum gallerics with 22 Davy arc lamps at an estimated cost of 


£140. 102. 


British Post Office Telegraphs.—During the year 1902, the 
length of aerial telegraph lines owned by the British Government 
increased from 42,089 to 43,023 miles, and the underground lines 
from 1,220 to 1,768 miles. The length of conductors in the same 
period increased from 285,790 to 305,360 miles aerial, and from 
51,361 to 104,012 miles underground. The length of pneumatic 
tubes increased from 110,588yds. to 144,400yds. 


Burnley.—In future the charge for electric current for motive 
power is to be 3d. per unit for electricity supplied at full load of 
motor for the first hour per day (seven days a week), and 1d. per unit 
for any time after. 


Burslem.—Negotiations are proceeding between the Council and 
the Potteries District Electric Traction C». as to the supply of elec- 
tricity for public and private lighting. 

Bury.—Application has been made for sanction to a further loan 
of £10,000 for electric lighting extensions. 

The Council have adopted the following scale of charges for the 
hire of electric motors from June 1 next:—} H.P., £1. 15s. per 
annum; $ ur, £2; 1 H.P, £3. 10; 3 HP., £4. 108.; 4 HP., 
£5. 101; 5 нр, £6; 71 Hr, £7; 10 H.P, £8; 15 H.P, £10; 
20 н r., £12. 10a; 30H P, £17. 10s. ; 40 H.P., £20; 50 H.P., £25; 
Hirers of motors of 30 H P. and upwards are to guarantee payment 
of a sum equal to at least five annual rentals. 


Oanterbury.—The salary of the city electrical engineer (Мг. C. А. 
Blascheck) has been increased from £250 to £275. 

Chorley.—The Board of Trade have deferred the revocation of 
the Council's electric lighting order for 12 months. 

Companies Struck Off Register.—The following have been 


removed from the register of joint stock companies :— 


I. E. S. Accumulator Co. 

Nalder and Harrison Construction Syndicate. 
New-Mayne Electric Rudder Motor Syndicate. 
St. Martin's Electrical Mfg. Co. 


Orete —The Cretan Chamber has approved a bill for the con- 


struction of a telephone service for the island. 


Darlington.—Application has been made for sanction to borrow 
£20,000 for electric lighting extensions. 


Eccles.—Sanction to a loan of £22,115 for extensions of the 


electricity undertaking has been obtained. 


Electric and Gas Lighting —At the meeting of the South 
Metropolitan Gas Co. on Wednesday, the chairman (Sir Go. Livesey) 


said be had not a word to say against the electric light itself, but he 
did object to it when it was iu the hands of municipalities. 


Blectric Traction in Austria.—The Minister of Railways 
announced in the Reichsrath on Tuesday that his department was 
drawing up а scheme for the adoption of electric traction on the 
Landeck-Biudenz section of the Arlberg Railway and om a 


roj 
Alpine railway. The Administration would be guided by these 


experiments in their decision as to the conversion of other local lines. 


Electric Traction in Dublin—A scheme is projected for the 
construction of a light electricjrailway between Dublin and Slane, & 
distance of about 263 miles. 


Electric Traction in France. —It is proposed to construct an 
electric railway between Lille, Roubaix and Tourcoing at an estimated 
cost of about £1,500,000. 


Exhibitions.—An industrial exhibition is to be held at Rheims 
(France) from May 10 to Sept. 6, 1903, under the patronage of the 
municipality. Copies of the regulations can be obtained from 
M. J enn. Агей Vigé,the manager. Group 5 is devoted to elec- 
tricity, group 4 to mechanical, material and general processes, 
group 6 to civil and naval engineering and transportation. 


Foot's Oray.— The District Council are obtaining a report from 
Messrs. Preece and Cardew on ed propos of the Woolwich Borough 
Council to supply electricity in bulk in the district. 


Goole.—The Council have asked for an extension of two years for 
carrying out the terms of their provisional order. 


Great Northern, Piccadilly and Brompton Railway.—The 
work of clearing the site for the Holloway station of this railway has 
been commenced. 


Hereford.— During 1902 the electricity department sold 105,939 
units of electric energy, and the receipts amounted to £2,436. In 
1901 the figures were 95,476 units and £2,186. 

Hove.—The Council will oppose the bill of the British Electric 
Traction Co. for establishing electric tramways in Brighton, Hove 
and district. 

Huddersfield. —A new 1,000 н.р. engine was started on Wednes- 
day at the tramway power house, 


Johannesburg.—The Town Council on Jan. 12 adopted ш 
report of their consulting engineers recommending the erection d 
electricity works and the construction of electric tramways, &c., 8 
an estimated cost of £1,290,000. The existing tramway company 
has, it is stated, forwarded a petition to the King claiming under 
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their concession a prior right to establish an electric system, which, 
however, the Council repudiate. 

Leyton.— The Council have decided to obtain powers to construct 
electric tramways, and the Legal and Parliamentary committee 
have been instructed to negotiate with the West Ham Tramways 
committee for mutual running powers over the lines of their 
respective councils. 


Light Bailways.—The West Manchester Light Railways (Exten- 
sions and Amendment) Order has been submitted to the Board of 
Trade for confirmation. Objections by 27th inst. 


Liverpool —The estimates of the electricity department for 1903 
total £445,336, of which £223,724 is on capital account for buildings, 
lants and mains; £143,360 on revenue account, and £78,252 for 
interest and sinking fund. The City Council has adopted the 
following recommendation of the Electric Power and Lighting 
committee as to profits on the electricity undertaking :— 

That until the reserve funds amount to the limit fixed by the Board of 
Trade of 10 per cent. on the capital expenditure of the undertaking — 
(1) Any sum not exceeding 1 per cent. on the capital expenditure shall be 
added to reserve ; (2) two-fifthe of any profit in excess of the above sum 
shall be added to reserveand three-fifths to relief of rates. 


Llandilo.—The Council have decided to duplicate their generat- 
ing plant, and tenders will shortly be invited, 


London County Council — А+ Tuesday's meeting it was resolved 
to grant loans of £20,570 to Hackney and £770 to Islington Borough 
Councils for electric lighting. ; 

Mr. BEACHCROFT asked whether, in making these electric lighting loans 
the Finance committee stipulated for the borough councils providing a 
sufficient depreciation. Council had granted loans amounting to 
about £2,000,000. 

Lord WszLBtY replied that the committee had not made the provision of 
a depreciation account a condition of a loan. The committee would be 
considering the whole question of local loans shortly and doubtless they 
would give attention to that point. 

Tramways.—It was sgreed that an additional expenditure of 
£1,175 be authorised for the provision of car pits, the installation 
of the electrical equipment, &c., at the temporary car shed at Rye- 
lane, Peckham. 

The Highways committee reported that the work of reconstructing 
for electrical traction the Westminster to Tooting, &c., section 
of the Council’s tramways was nearly completed, and within a 
comparatively short time the temporary electricity generating station 
and the sub-stations neceseary for the electrical working of these 
iramways would be in 3 It was probable that these lines 
would be in working order by the end of April at latest, and the 
committee considered it desirable tha: the event of the running of 
the first electrical cars owned and worked bv the Council itself, 
should be inaugurated by a public ceremony. It was recommended 
that the Highways committee be authorised to make the necessary 
preliminary arrangements, Carried. | 

Mr. Crooks asked the chairman of the Highways committee whether it 
was a fact, as recently stated by Mr. E. Garcke, that the Highways com- 
mittee intended to electrify the tramways from Aldgate to Bow and Poplar 
on the overbead system. 

Mr. BzNN said the committee had consulted the lo:al authorities as to 
the expediency of overhead traction being used on the routes referred to. 
This was on account of physical corditions The Whitechapel and Bow 
Railway was very near the surface of the roads in question, which would, of 
course, interfere with the conduit system. Their views were not altered 
that the conduit system should be adopted wherever practicable. 

Mr. Low asked if tbe statement had been publicly made by the chair- 
man of the committee, and if not, whether steps would be taken to prevent 
information respecting the proceedings of the committee becoming public 
before being communicated to the Council. 

Mr. Stracss asked if the Stepney Borough Council were unwilling to 
give their sanction to electrification unless they bad the conduit system. 

Mr. BNN said the proposal was made to the North Metropolitan Tramway 
Co., and he presumed that Mr. Garcke would be quite in touch with that 
company, and therefore would get the information. With regard to the 
Stepney Borough Council, he believed they were objecting to the electri- 
fication owing to somewhat expensive street widening being necessary. 

Mr. BzACHCROFT suggested that it would be well to bring up a report 
dealing with the whole que: tion of the overhead and conduit systems. 

Mr. BENN said it was quite open, on any proposal brought before the 
Council for conduit traction, to move that the overhead system be 
substituted. 

Locomolton.—£500 was voted to enable the Joint Parlia- 
mentary, Highway, Housing and Finance committee to continue 
their inquiries upon this question. 

Maidstone.—In future a flat rate of 5d. per unit will be charged 
for current supplied to shops and workshops, and 4d. for private 
houses and licensed premises with the option of continuing the 
present maximum demand system. 

Manchester.—The salary of the tramway traffic superintendent 
(Mr. J. T. Oakes) has been increased from £300 to £350 per annum. 


Mid. Yorkshire Tramways.—The promoters of these lines have 
prepared detailed estimates of the cost of works, &c. It is proposed 
to construct about 19 miles of electric tramway in Keighley, Bingley, 


Baildon, Burley, Wharfedale, Otley and Ilkley, at a total coet of 
about £185,427, of which £143,487 will be 5 on the con- 
struction and £40,940 on road widenings and land for generati 
station. The capital of the company is proposed at £372,000. 
4ft. guage is proposed. 

Middlesbrough — The salary of the borough electrical engineer 
(Mr. H. M. Taylor) has been increased from £250 to £300 per annum. 
The salaries of the chief assistant (Mr. Telford) and the mains super- 
intendent (Mr. К. Scotaon) have also been inc 


Monmouth.— The Corporation has decided to wire free of charge 
the houses of Corporation tenants. 


Omnibus Lighting.—The Star Omnibus Co., whose vehicles run 
between Camberwell Green and King’s Cross, are again experiment- 
ing with electric lighting. Some of the omnibuses are fitted with 
two incandescent lampe. Current is supplied from accumulators 
placed under the drivers’ seat. 


Orange River Colony.—The Bloemfontein Town Council con- 
template extending their electric light undertaking and expending 
£25,000 on these extensions. 

Oxford.—The Council have accepted the tender of the Oxford 
Electric Co. to provide 11 2,000 c.p. arcs for public lighting. Elec- 
tric current is to be supplied at slightly over 21. per unit. 

Paisley.—The Council are recommended by the burgh elestrical 
engineer (Mr. C. F. Parkinson) to carry out extensions of th» gene- 
rating plant and mains at an estimated cost of £42,000. 

Personal.—Mr. G. E. Heyl-Dia asks us to announce that he has 
resigned bis position as managing director of the St. Helens Cable 
Co. (Ltd.), and intends in future to practise as a consulting electrical 
and chemical engineer at Birk Crag, Stretton, near Warrington. 


Railway Oarriage Lighting.—115 passenger coaches on the 
North Staffordshire Railway are now lighted electrically. 

8t. Pancras (London).—The Borough Council have authorised 
extensions of the arc lighting in the borough at au estimated cost of 
£19,503. 

Sheffleld.— The Electric Light committee have decided to reduce 
the rental of electricity meters by 50 per cent. 

The new Penistone-road section of the Corporation electric tram- 
ways was opened for traffic yesterday. 

Somerset and District Electric Power Bill .—On Tuesda 
Bristol City Council decided to oppose this bill. We understand, 
however, that negotiations are proceeding between the promoters 
and the authorities of Bristol, Bath, &c., with the view to effecting а 
compromise, 

South Lancashire Tramways.—The South Lancashire Tram- 
ways have arranged with the Great Central Company tə book 

assengers and parcels through by electric cars from Leigh to St 
Helens, Wigan, Manchester, &c. Traffic will leave the electric cars 
for the trains at Lowton, S; Mary's. 

Southport.—The Council have refused to supply electric current 
to the local tramways company for running cars on Sundays. 


Standish —The Board of Trade have been asked to grant an exten- 
sion of two years to enable the Council to carry out the provisions 
of their electric lighting order obtained in 1901. 

Swansea —The salary of the borough electrical engineer (Mr. C. A. 
L. Prusman) has been increased to £450 per annum on condition 
that he remains five years with the Corporation. 

Swindon.—The gas lamps in 14 of the principal streets are to be 
converted into electric lampe, 

An offer by Mr. F. Copley to take a lease of the electric lighting 
powers for 20 or more years has been declined. 

A threatened application for an injunction to restrain the Corpo- 
ration from wiring consumers premises aud supplying lamps and 
fittings, has led the Ccrporation to take counsel's opinion, which is 
to the effect that the Corporation has no power to undertake such 
work. and, in consequence, the “free” wiring scheme has been 
abandoned until the necessary statutory authority is secured. 


Technical Instruction in Electric Traction.—ln view of the 
adoption of electric traction on the South London tramways and 
tke rapidly increasing use of electrically-driver vehicles and the 
probabie development of electrical light railways being likely to 
create a large demand among engineera and artizans in the South 
London district for a thorough knowledge of electric traction work, 
the governing body of Battersea Polytechnic is arranging a special 
scheme of instruction with a view to establishing a school of electric 
traction in connection with the electrical engineering department of 
the polytechnic. The Technical Education Board have made a first 
grant for equipment, and it is hoped withiu the course of the next 
year to provide examples of apparatus and machines required for 
adequate practical instruction so as to fully meet the requirements 
of students preparing for or engaged iu any branch ot electrical 
traction work. 

The Building of Electric Motor Oars.—There promises to be 
trouble in the electric car building trade. At the annual meeting of 
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the Bradford and District Trades and Labour Council last week the 
executive committee recommended | 

That a representative from the Coachbuilders' Society and a representa- 
tive from the Amalgamated Society of Operative Carpenters and Joiners 
should state their respective cases before the Trades and Labour Council 
with respect to the dispute as to whose was the right to build electric cars, 
after which a ballot should be taken to decide which society, in the opinion 
of the Council, was in the right. . 

An amendment by a delegate of the Amalgamated Society of Carpentera 
and Joiners, that the minutes be passed with the exception of the one 
referred to, was, however, carried. The delegate failed to see under what 
rule the committee got their authority to act as arbitrator, without both 
aides having agreed to submit the matter to arbitration. There was, he 
urged, a national agitation by the coach builders to oust the members of 
his society from the new industry of electric car building. 

Walsall.—On Monday the Electric Lighting committee reported 
that there had been a loss on the past year's working of the electricity 
department of £244. The chairman (Ald. Brownhill) explained that 
the works had been in a state of transition, and at short notice the 
committee had had to undertake the supply of electrical energy for 
tramways, which had necessitated putting down new plant. That 
and other things had militated against the financial success of the 
department. The capital expendıture had increased from £43,329 
to £56,540, and interest and sinking fund had gone up from £1,815 
to £2,419. 

Warrington.—The Council have increased the salary of the 
borough electrical engineer and tramways manager (Mr. W. H. 
Grimsdale) from £350 to £400 per annum. The chief assistant 
(Mr. Mathias) and shift engineers (Messrs. W. E. Rogers, K. F. Bishop 
and G. A. Platt) have also received increases. 

West Hartlepool.—Sanction to a loan of £7,107 for electric 
lighting extensions has been received by the Corporation. 

Whitehaven.—Four 1,000 c.p. arcs ara to be erected on the dock 
quays by the Harbour Commissioners as an experiment, 

Wimbledon — Application has been made for sanction to a loan of 
£10,200 for additions to the generating station and extensions of the 
mains, &c. 

Croydon Rural Council and Wimbledon and Mitcham gas com- 
panies have lodged objections with the Board of Trade against the 
app iaon of the Council for a provisional order for supplying 
electricity in Merton. 


An inquiry was held here last week into the application of the 


Council to borrow £1,850 for electric lighting extensions. No 


opposition. 

Yarmouth.—The Council on Tuesday accepted tenders for boilers 
апа economiser and carbon», as set out in another column, and the 
Electricity committee were authorised to accept tenders for plant, 
cable, buildings, &c., as soon as sanction to a proposed loan of 
£16,500 has been received. 


TRADE NOTES AND NOTICES. 


Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

Hull Corporation invite tenders for the supply and laying of 
telephone conduits and cables, erecting telephone poles, standards, 
arms, &c., fixing subscribers’ instruments, supply of creosoted tele- 
phone poles, insulators, wooden cross-arms, ironwork, galvanised iron 
arms, bolts, nuts and washers, hard-drawn and semi-hard copper wire, 
silicium bronze wire, iron and steel wire, insulated wires, high-tension 
guards and test jacks, primary hatteries, telephone instruments and 
switchboards. Specification frcm the consulting engineer (Mr. A. К. 
Bennett), 65, Renfield-street, Gia gow. Tenders (addressed to town 
clerk, Mr. E. Laverack) to the Town Hall before 10 am. Feb. 18. 
Further particulars are set out in an advertisement. 

Hull Electric Lighting committee invite tenders for two Lancashire 
boilers, coal conveyor, mechanical stokers, &c., and fuel economiser 
for Sculcoates-lane generating station. Specifications, &c., from the 
city treasurer (Mr. F. J. Milner), Town Hall, Hull. Tenders to 
chairman by noon Feb. 26. See advertisement. 


Oldham Corporation Electricity committee invite tenders for the 
supply and erection of cooling towers, motor-driven centrifugal 
pumps, motors and switch gear, pipe-work and overhead travelling 
crane. Specifications, &c., from Mr. Arthur Andrew, gas and water 
offices, Oldham. Specifications can also be seen at (but not obtained 
from) the office of the consulting engineers (Меззгв. Kennedy and 
Jenkin), 17, Victoria-street, London, S.W. Ап advertisement con- 
tains further particulars. Tenders to Mr. Andrew by Feb. 24. 


Bury (Lance.) Tramway committee invite tenders for the supply, 
delivery and erection ot steel poles, overhead lines, section boxes 
and accessories. Specifications can be seen at the offices of the con- 
sulting engineers (Messre. Lacey, Clirehugh and Sillar), 78, King- 


street, Manchester, and 2, Queen Anne's-gate, Westminster, and 
obtained from the latter offices after 13th inst. An advertisement 
contains further particulars. Tenders to the town clerk (Mr. John 
Haslam), Municipal Offices, Bank-street, Bury, by Feb. 27. 


Wimbledon Urban District Council invite tenders for the supply 
and erection of a high-tension switchboard and switchboard gallery. 
Specifications, &c., from the chiet electrical engineer (Mr. H Tom- 
linson Lee), Durnsford-road, Wimbledon. Tenders to chairman 
of Electric Lighting committee, Council offices, Broadway, Wim- 
bledon, before noon Feb, 25. An advertieement gives additional 


particulars. 

The Council of the metropolitan borough of Bermondsey invite 
tenders for the supply of stores for their electricity department for 12 
months from March 31, including arc lamp carbons, electricity metera, 
&c., oils, incandescent lamps, indiarubber cables and jointing mate- 
rial, lead-covered cables, ironmongery and engine-room stores, main 
switches, &.. Ап advertisement contains farther particulars. 
Tenders to the town clerk (Mr. Fredk. Ryall) by 4 p.m. March 2. 


Rathmines and Rathgar (Dublin) Urban District Council invite 
tenders for 12 months’ etores for their electricity department, includ- 
ing coal, metere, arc lamp carbons and general stores Ап adver- 
tisement contains further particulars. Tendera from the clerk (Mr. 
F. P. Fawcett), Town Hall, Rathmines, co. Dublin, to be in by 24th 
inst. 


Bedford Electricity committee require tendera for the supply of a 
500kw. steam alternator. Ал advertisement contains further раг- 
ticulars. Tenders to the borough electrical engineer (Мг. R. W. L. 
Phillips) by noon, Feb. 25. 


Cardiff Tramways committee invite tenders for five Lancashire 
boilers, &. Specitications from the borough electrical engineer and 
manager (Mr. Arthur Ellis). Tenders to the town clerk (Mr. J. L. 
Wheatley) by noon 24th inst. See also advertisement. 


Tenders are invited for the supply, delivery and firing at the Parc 
Gwyllt and Angelton Asylums, near Bridgend (Glam.), of a number of 
complete electric motor installations, the motors to be of two-phase 
alternating type. Apply for specifications to the clerk of the 
Visitors’ committee (Mr. W. E. Allen), Glamorgan County Offices, 
Cardiff, by 14th inst., and tenders by Feb. 17. 


— E 


SPECIAL NOTICE. 


“The Blectrician " Electrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) will be published next week, 
and we hope to send copies of the book to Subscribers on Friday, 
20th February. The book will be corrected up to 10th February, 
and will contain much important matter received up to an even later 
date than the 10th. 

The Sheet Tables, Maps, &c, which usually accompany the book, 
have been amplified and brought up to date, and will be found the 
most complete set of particulars relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. 

Tbe Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 


Railway Telegraphs and Electric Block Signalling. 

Electric Lighting on the Railways of the United Kingdom. 

Water Power iu Ireland. 

Standards for Copper Specifications. 

Electric Supply Mains Contracts. 

Factory and Workshop Regulations. 

New Interest and Sinking Fund Tables. 

I. E. E. form of Model Contract. 

Marylebone Arbitration Award. 

Purchase Prices of Electricity Supply Undertakings to Date. 

Canadian Government Agreement with Mr. Marconi. 

French Submarine Cable Projects. 

Submarine Cable Notes. 

Wireless Telegraph Notes. 

Telephony Notes. | 

Long-Distance Telephony Notes. 

Wireless Telephony Notes. 

Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 

Agreement between the British Government and the French and 
Belgian Postal Telegraph Authorities as to International Telephone 
Facilities, 

ee of the Empire -Digest of the Parliamentary Committee's 

eport. 

New German Wiring Rules and Regulations. 

&c. &c. &c. 

The price of the 1903 edition of the Electrical Trade“ Directory 
and Handbook remains as before —i. ., 18:. 61., post free 133. 3d., 
United Kingdom; Colonies, 14s; United States, 16s. ; other 
countries, 15s, 
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Sunderland Corporation invite tenders for the supply of steam or 
motor-driven surface condenser, motor-driven induced draught fan, 
storage battery, milking booster, steam and other piping. Tenders 
(addressed chairman Electric Lighting committee) to town clerk 
(Mr. F. M. Bowey) by noon Feb. 27. 

Warrington Corporation invite tenders for two water-tube boilers 
and pipework, two 750kw. steam dynamos (Willans engines), and 
extension of switchboard. Tenders to town clerk (Mr. J. Lyon 
Whittle) by noon March 4. 

Stalybridge, Hyde, Mossley and Dukinfield Tramways and Electricity 
Board invite tenders for the superstructure of their power station at 
Stalybridge. Tenders by 19th inst. 

Dewsbury Joint Hoepital board invite tenders for engines and 
dynamoe, switchboard and cables,‘ accumulators, telephones, &c. 
Tenders by 27th inst. 

The Metropolitan Asylum Board invite tenders for electric fire 
alarm installations at the Eastern Hospital, Homerton, and the 
Western Hospital, Fulham. Tenders by 10 am. Feb. 25. 

Stockport Corporation invite tenders for laying permanent way of 
tramways. Tenders by noon 28th inst. 

a es (London) Guardians require tenders for electrical goods, 
Ke. Tenders by March 2. 

Manchester Tramways committee invite tenders for trolley wire, 
&c. Tenders by 5 p.m. Feb. 16. 

Butlersea (London) Borough Council require tenders for electricity 
stores for 12 months. Tenders by March 2. 

Chester Corporation require tenders for electricity meters. Tenders 
by 28th inst. 

Glasgow Corporation invite tenders for construction of new tram- 
waye. Tenders by 11 a.m. March 2. i 

Slockport Tramways committee invite tenders for laying permanent 
way of tramways. "Tenders by noon 28th inst. 

Bexhill Corporation invite tenders for extensions of electricity 
station buildings Tenders by noon Feb. 21. 

Barking District Council invite tenders for overh ead line equip- 
ment, 1 &c , and underground feeder cables, &c. Tenders by 
noon h 20. 

Portsmouth Corporation invite tenders for centrifugal pumps, 
elcctric motors, &c, Tenders by 10 a.m. Feb. 25. 


TENDERS REOBIVED AND AOOEPTED. 


For the overhead equipment of about 9} miles of double trolley 
line for Devonport Corporation the following tenders were received : — 


R. W. Blackwell & Co. St. Helens Cable Co, ......... £4,067 
(аесер{ей)................... 95 | British Insulated and Hel-by 
Ditto (alternative tenders) Cables 5,967 & 3, 927 
4,103, 5,656, 5,614 & 3591 | Siemens Bros. & Co.  ......... ,981 
E«tler. Bros 4,258 | Lowdon Dros. .............-.... 5,861 
W. T. Henley's Co. ............ 4,166 | M. A. Shepstone & Co. 5,842 & 3,725 
G. Hill & Со. ...... ........... 4,058 | BritishThomeon-HoustonCo. 3,813 
W. Griffiths & Co. ............ 4,071 [ British Electric Equipment 
W. T. Glover & Co 4,067 COs Sur A . 3,641 


The British Thomson- Houston Co. have secured the contract for 
the electrical apparatus for the Bond-street extension of the Central 
London Railway, which will consist of two 900kw. rotary con- 
verters, one 100kw. rotary converter, віх 300kw. water-cooled oil 
transformers, three 35kw. oil-cooled transformers, and one 120kw, 
booster set, all high-tension and low-tension switchboards. These 
will be of their atandard well-known types, somewhat similar to 
what is at present installed in the power station and sub-stations of 
the railway. 

Vie iid e Hyde, Mossley and Dukinfield Electricity and Tram- 
ways Board have accepted the following tenders :— 

Brit ieh Insulated and Helsby Cables, for bigh-tension cables. 

W. Т. Glover & Co., for low-tension cables, telephone and test wires, &e. 

Witting Bros., Electrical Engineers and Contractora (Ltd.), for extra 
bigh-tension switchboards for main generating station and four sub-atations, 
and also for low-tension switchboards. 

Meeers. Willans and Robinson have received an order (through 
the Brush Company) for two 500 н.г. engines for the Pietermaritz- 
burg (South Africa) Corporation, and from the South Wales Elec- 
trical Power Distribution Co. for four 100 n.r. Willans engines for 
direct coupling to British Westinghouse alternators for their Neath 
and Cwmbran stations, 


Hammersmith (London) Borough Council on Wednesday decided 
to place an order with the British Electric Transformer Mfg. Co. for 
six additional 50kw. transformers, at £90 each. The tender of Mesrs. 
J. Simpson & Co. for supplying a Webster feed-heater for £315 was 
also accepted. 

The contractors for the electric cables of the Central London 
Railway (National Conduit and Cable Co.) have accepted the tender 
of Messrs. Rowland Carr & Co., 6 and 8, Lime-street-aquare, London, 
E.C , for the supply and delivery of the whole of the cast-iron cable 
hangers and bolts required for the contract. 

The Westminster Electrical Testing Laboratories have been 
removed from Great Smith-street to York Mansions, Y ork-street, 


Westminster, London, S.W. At the new premises the company will 
undertake both electrical testing of every description and experi- 
mental work. A scale of fees is available, 

Messrs. Belliss & Morcom have received orders from the Midland 
E'ectric Light & Power C». for a 355 нр. steam'engine for direct- 
coupling to а continuous-cutrent dynamo for tbe Leamington Spa 
electricity works and from the Oxford Electric Со. for a 430 Н.Р. 
engine for direct-coupling to an E. C. C. dynamo. 

Yarmouth Corporation on Tuesday accepted the tender of Babcock 
and Wilcox (Ltd.) for the supply of two 250 н.р. boilers and an 
economiser at £1,731. 133. 61. and that of Veritys Limited for 
carbons at £4. 13s. 341. p2r 1,000 pairs. 

Camberwell Borough Council have accepted the tender of the 
Chloride Electrical Storage Co. for maintenance of storage batteries 
at the Camberwell Baths at £2. 3з. per cell per annum. ‘he tender 
of the Chloride Company was the only one received. 

Liverpool Corporation have accepted the tender of Willans and 
Robinson for two steam dynamos at £1,971 each, and that of 
D. Bruce Peebles & Co. tor plant at Garston destructor station at 
£1,052. 

Colchester Corporation have accepted the tender of Mather and 
Platt for a dynamo at £850. 53., that "of Davey, Paxman & Co. for 
a steam engine at £1,359, and that of Stanford & Co. for a cast-iron 
water tank at £142. 102. 

Atherton District Council have accepted the following tenders :— 

Ferranti Limited, for switchboards and accessories. 

Electric Construction Co., for transformers and accessories. 

Callender’s Company, for cables, &c. 

St. Pancras (London) Electricity committee have accepted the 
tender of Mesars. Rowland Carr & Co. for supply and delivery of a 
test truck, 

The contract for the electric lighting of the new Gaiety Theatre, 
inclading the stage switchboarde, dimmers, liquid resistance, &c., 
has been placed with Roger Dawson (Ltd.). 

Roundwood Colliery C». are putting in a standard Willans com- 
pound engine for direct coupling toa Wilson Hartnell dynamo for 
supplying power to their colliery. 

Ilford Council has accepted the tender of Messrs. W. H. Allen, 
Son & Co. for natural draught cooling tower, condensing plant, &c., 
at £3,000. 

Newport (Mon.) Corporation have accepted the tender of the 
Western Electric Со. for the supply of telephones, street pillars and 
30 station exchange boards, for their tramway system, at £161. ls, 64. 

Coventry Corporation have accep‘ed the tender of Messra. Stewart 
aud Moore for electric alarm beils at their new fire station at 
£224, 103, 

Cardiff Town Council have accepted the tender of the British 
Thomson-Houston C». for the supply of 20 four-wheeled double- 
deck electric tramcars at £10,080. 

Newcastle-on-Tyne Council have accepted the following tenders :— 

Thos. Beeley & Son, for four boilera at £2,810. 
Cruse & Co., for 12 superheatere at £5,000. 
Mather and Platt for pumping plant. 

Wolverhampton Towa Council have accepted the tender of Thomas 
Parker Limited for two transformera at £1,590. 

St. Anne’s-on-Sea District Council have accepted the tender of 
Snowden & Co. for 50 street servics boxes at 15s, each. 


BUSINESS NOTICE. 


Messrs, G. L. Addenbrooke and L. I. Robinson (trading as Lionel 
Robinson & Co.), electrical instrument makers, 9, Carteret-street, 
S.W., aud Salem-road, Biyawater, W., London, have dissolved 
pattnership. Deb:s by Mr. Robinson and Mr. R. G. Williams-Ellis, 
who continue the business under the old title. 


BANKRUPTOIBS, &c. . 
A receiving order has been made against G. К. Gilchrist, electrical 
contractor, Coila, Derbe-road, St. Anne’s-on-the-Sea. 


Winding-up Petitions.—4A petition presented by Messrs. Gabriel 
and Angenault for the winding up of the Lighting Corporation (Ltd.), 
155 be heard at the Royal Courts of Justice, London, W. C., on 

eb. 17. 

A petition presented by Messrs. E. and C. Braby for the winding 
up of Hands Limited, will be heard at the Royal Courts of Justice, 
London, W.C., on 17th inst. 

A petition presented by Mr. О. Braulik for the winding up of the 
S. M. Van Hinden Electrical C». (Ltd.) will be heard at the 
Court House, Government-buildings, Liverpool, on 27th inet. 


Plant for Sale.—Messre. Wheatley Kirk, Price & Co, 46, Watling- 
street, London, E.C., have for sale 27 transformers and 150 Hookham 
meters, For some particulars see advertisement. 

Southend Kursaal Limited have for sale electric lighting plant, 
including two Belliss- Westminster sets (90kw. and 35kw.), heater, 
feed pumps, switchboard, &c. Further particulars from the general 
maneger. See also advertisement. 
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Messrs. Stegmann & Co., electrical engineers, Brighton Railway 
Approach, Clapham Junction, London, S.W., have for disposal some 
electric lighting plant, including a 6 нр. Crossley gas engine, an 
E. C. C. dynamo (140 volts 45 amperes), instruments, &c. See adver- 
tisement. 

Dublin United Tramways Co. have an open type cross-compound 
vertical engine, (M'Intosh and Seymour), coupled direct to a 300kw. 
B. T. H. three-phase alternator, also spare brasses, brush gear, &c., for 
sale. Particulars from secretary (Mr. R. S. Tresilian), 9, Upper 
Sackville-street, Dublin. See advertisement. 


Sale by Auction.— Messrs. H. Steele & Son announce in an 
advertisement that they will sell by auction, by order of the 
trustee in bankruptcy of J. Worthington & Co., Hanley, Staffs., on 
Wednesday and Thursday, March 4 and 5, the whole of electrical 
contractors’ stock and plant. Catalogues are being prepared, and will 
be sent on application to the auctioneers, Queen’s-chambers, Burslem. 


Land for Sale.— Particulars are given in an advertisement of 
ec me freehold land at seaside districts in Essex and Kent which the 
Land Company, 68, Cheapside, London, E.C., have for sale. 

Electrical Bxhibition.— Rhyl Urban District Council announce 
in an advertisement that they will hold an electrical exhibition at 
the Town Hall, Rhyl, on March 11, 12 and 13, and are prepared to 
re ceive applications from firms wishing to exhibit. Particulars as 
to space, current, &c., can be obtained from the resident electrical 
engineer, Mr. Ernest H. Wright. 


Steam Traps.—We are asked to state that Mr. ҮҮ. Geipel has 
instituted proceedings against Manchester Corporation and others 
for an injunction and damages for using steam traps, which are, he 
alleges, an infringement of his patents. | 


Watertight Frames and Covers.— Messre. Rowland Carr & Co., 
68, Lime Street-square, London, E.C., have arranged with the 
patentee to become sole manufacturers for Franklin’s patent 
ventilated watertight manhole frames and covers. 


Directories, Year-Books, &c.—Messrs. Hazell, Watson and 
Viney (Ltd.), 53, Long-acre, London, have issued the “,Directory of 
Statistics of Electric Lighting and Traction Works for 1903,” edited 
by Mr. C. S. Vesey Brown This ia the 3rd elition of a useful work. 
The price of the book, which contains over 650 pages, is 64 nat. 

“Тһе Export Merchants Shippers of Great Britain and Ireland“ 
is a useful annual publication issued by Messrs. Dean & Son, 160a, 
Fleet-street, London, E.C., price 15s. Gd. A mass of information is 
here compiled relating to importing and exporting houses throughout 
the Kingdom. The bulk of this information is not obtainable in any 
other publication. 

Mesers. Crosby Lockwood Co, Stationers’ Hall-court, London, 
E.C., have just published the * Engineers’ Handbook of Eagineering 
Formule, Rules, Tables. Data and Memoranda,” by Mr. Н. R. 
Kempe, A.M.Inst.C.E. This work is closely packed with a mass of 
matter of service to those engaged in civil, mechanical, electrical, 
marine and mining engineering. There are nearly 1,000 illustra- 
tions. The book is in its 10th year of publication. 


Catalogues, &c.— Messrs. Graham, Morton & Co., Black Bull-street, 
Leede, have ready a comprehensive catalogue of conveying, screening 
and crushing plants for use in electricity works, &c. The catalogue 
occupies over 150 pages, and the large amount of machinery and 
plant illustrated has been manufactured and erected by the company. 
Some of the contracts carried out by the firm are of great magni- 
tude, and many of the illustrations with which the book under 
review is freely interspersed are of general as well as particular 
interest. 

Mr. G. Braulik, 217 and 218, Upper Thames-street, London, E.C., 
has ready an illustrated price list of motor cars and car accessories. 

A handy illustrated sheet (No. 1) of standard “ Litholite ” switch 
handles, drawn to full size, reaches us from Messrs. Hunt aud Hess, 
3, The Grove, Hackney, London, N.E. Copies of the list, with a 
sheet of prices, can be obtained on application. 

A Nernst lamp list is issued by the General Electric Co., copies of 
which can be obtained on application. The particulars include 
instructions for fixing the larger ty pes of these lampe. 


Trade Marks, Designs, &c.— Messrs. T. B. Browne (Ltd.) have 
ubliehed, price 2s. 6d., “An Epitome of Useful Information 
elating to Trade Marks, Letters Patent, Designs, Copyright and the 

Use of the Royal Arma." 


Imports.—The following are the values of imports into this 
country during January :— 

Electrical machinery, £62,137 ; telegraph cables and apparatus, £7,530, 

Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Feb. 4 to Feb. 10, with the ports of 
destination :— 

Africa—Cape Town, £42 ; Durban, £6,901 (including £6,200 telegraph 
material); Inhambane, £10; Port Elizabeth, £99. Argentina Buenos 
Ayres, £895 (telegraph material). Australasia —Auckland, £10; Fre- 
mantle, £21 ; Lyttleton, £56; Melbourne, £1,043; Otago, £526 ; Perth, 


£475; Sydney, £295; Wellington, £231. Belgium — Ostend, £250. 
Ceylon Colombo, Channel Islands—£A5. | China — Port Arthur, 
£187; Shanghai, £6. Denmark—Copenhagen, £18 (telegraph wire). 
France—Bordeaux, £125. Germany—Hamburg, £50 (telegraph cable). 
Gibraltar, £12 (telegraph material). Holland—Amaterdam, £41. India 
Bombay, £163 ; Calcutta, £1,200: Karachi, £12 ; Madras, £11. Japan 
Nagasaki, £500 (telegraph cable); Yokohama, £294. Portugal—Lisbon, 
£335. Siam Bangkok, £215. Straits Settlements—Singapore, #59. 
Uruguay—Monte Video—£70 Total £14,005, against £65,483 in the 
corresponding week last year (Feb. 5 to 11). 


— 


COMPANIES' MEETINGS AND REPORTS. 


St. James’ and Pall Mall Electric Light Co. (Ltd.). 


The ordinary general meeting was held on Tuesday, Mr. Eustace J. A. 
BALFOUR in the chair. 

The GENERAL MANAGER and SECRETARY (Mr. Frederic J. Walker) 
read th e notice conveving tbe meeting and theauditors' report. The report 
and accounts were taken as read. 

The CHAIRMAN said : The equivalent of 20,858 8 c.p. lamps have been 
added during the past year, making а total at the end of the year of 
232,685. On the other hand, the price of coal has been considerably 
reduced, so much so, that an increased sale of nearly one million units 
above that of 1901 has been made with a coal bill of £2,400 less. Rates 
are always with us, and always rising, and you will see from tbe revenue 
account for this year what a heavy burden they form on the Company's 
undertaking. But, thanks to the large increase of output, the standing 
charges bave been reduced, and, with further economies in the cost of gene- 
ration and supply, have led to a saving of over id. per unit on the cost 
of electricity as delivered to our consumers. The Directors, therefore, after 
making proper provision for depreciation, &c., recommend the usual dividend 
making for the sixth year & distribution of 144 per cent. on the ordinary 
shares. Carnaby-street station is now complete in its final form, and equipped 
with its full steam generating plant, and already two large transformers 
have been placed in ths special room constructed for them in connection 
with the high-preesure supply from the Grove-road station of the Central 
Electric Supply Co. The future extension, therefore, of our business 
will be dealt with from the Central Company's works, the high- 
pressure currents from Grove-road station being conveyed to Carnaby- 
street and Mason’s-yard stations, and there transformed to currents 
of normal pressure for supply to our consumers. Ample provision can be 
made at both our stations for the accommodation of a large quantity 
of such transforming plant without further alteration to buildiogs or 
heavy capital expenditure. It was my duty last year to refer to a bill 
introduced by the London County Council which, in the opinion of 
the Board, very gravely interfered with the rights of the Company. 
Our opposition to the bill, 1 am happy to say, was successful, and 
the preamble was thrown out. This year the London County Council 
have again introduced a bill on the same subject ; and, though we may 
congratulate ourselves that our opposition has greatly modified many of the 
most objectionable features of the bill, yet it still has provisions which may 
seriously affect the position of all electric supply companies. The Board, 
therefore, feel it necessary once more to oppose the bill. I now move the 
adoption of the report and account’, and the approval of the dividenda 
therein set out. 

Mr. WALTER LEAF (Vice-Chairman) seconded. 

Mr. F. COLSTON KEEVIL: In the report the directors tell us that 
there has been a serious increase in the rating of the Company's pro- 
perty. We all feel the pressure of local taxation, but, our councils and 
local boards are precisely what the ratepayers make them. I venture 
to say that a company like this—which, I believe, is rated higher than 
any other firm in this particular ward of the parish—should have 
some direct representation upon the City Council, во as to watch the 
assessments. I think it would be in the interest of the shareholders 
if some member of the bosrd were to offer himself as a candidate st 
the next election for a member of the City Council. I shall not embody 
that suggestion in a resolütion, but I seriously ask the Board to tske 
notice of it and see what can be clone. 

Mr. LAW : Has there been any expansion in the business of the Company 
in the direction of supplying power ! : 

The CHAIRMAN : With regard to thequestion of rating, I entirely agree 
with Mr. Keevil, and if by any chance wecan manage to get our assessment 
reduced we shall be only too glad. With regard to the expansion of the 
supply of power, we offer most favourable terms, for anyone who de ud 
a supply for power purposes within the district can obtain 1t from us ot 
half the lighting rates. I до not think we can do more than са 
course, we expect to obtaia good business with such a low rate, and We 
have already had a substantial amount, but we hope to be still more 
successful in the future. 

The resolution was then carried unanimously. 

The retiring directors and auditors were then re-elected. i 

The CHAIRMAN : Gentlemen, before we separate I want to ask you 15 
express your feelings of appreciation of the magnificent work which di 
staff have carried out, not only during the last 12 months, but in pas 
years, and especially of the services of Mr. Walker, our manager, e E 
Mr. Dobson, our chief engineer. I beg to ask you to accord a hear y 
vote of thanks to Mr. Walker, Mr. Dobson, and to the whole staff. 

Mr. FREEMAN : I shall have much pleasure ia seconding that pe 
tion. The report and accounts testify to the efficient way in whic 7 
have discharged their сие е M i 

The ition havin о unanimously 0, 

Mr. WALKER анга thanks in Шш, and а hearty vote of 
thanks to the cha/rman terminated the proceedings. 
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The directors' report for the year to Dec. 51, approved by the meeting, 
stated thatupply had been furnished from the Carnaby-street and Mason's 
yard atations of the Company on a total of 232,685 8 c.p. lamps, an 
increase of 20,858 іп the past 12 months. The price of coal hss been con- 
siderably reduced, and further substantial economies have been made in the 
cost of the electricity generated, with the result that, in spite of a serious 
increase in the rating of the Company’s property, the year’s trading has 
been most aatisfactory. The first section of the work of the Central Elec- 
tric Supply Co. at Grove-road is finished and equipped with plant to meet 
the growing requirements of this Company and of the Westminster Electric 
Supply Corporation. High-pressure supply to the transformers at Carnaby- 
street station was commenced on Dec. 23, and has been since maintained 
with regularity. The net profits applicable to dividends for 1902 were 
£36,358. 7s. added to £2,434. 4e. 8d. brought forward. Interim dividend 
at rate of 7 per cent. on preference and 10 per cent. on ordinary shares 
absorbed £13,500, leaving £25,292. 11s. 8d. to be dealt with. The direc- 
tors propose to divide £3,500 in & balance dividend on the 7 per cent. 
preference shares, and £19,000 as dividend on the ordinary shares of 7s. 6d. 
and bonus of 2s. per share, making with the interim 144 per cent. for the 
year. £2,792. 11a. 8d. is carried forward. 


Charing Cross and Strand Eleotricity Supply 
Corporation (Ltd.). 

The annual general meeting was held on Wednesday, Mr. W. F. FLADGATE 
in the cbair. 

The SECRETARY (Mr. E. Wilmot Earle) having read the notice calling 
the meeting, 

The CHAIRMAN said : Gentlemen, the progress of the business during 
1902 has been, I think, thoroughly satisfactory. With regard to our West-end 
undertaking. It is a great satisfaction to find that, although we have been 
working in these districts nearly 12 years, our business is still perceptibly 
going forward. During the past year we added 54,364 lamps to those 
which we were supplying before, making the total of the Jamps supplied 
in the West-end district at Dec. 31 last no less than 280,605. The 
iocrease of last year has one other satisfactory feature about it —namely, 
that it is 6,458 lamps in excess of the number by which we increased our 
output in tbe previous year. We have always found, in dealing with these 
iocreases, that the largest amount is in the old districts. For ipstauce, 
St. Martin.in-the-Fields provides 18,873, the Strand 12,347, St. Giles’ 
and Holborn 5,144. We have never been quite contented with the 
working of the St. Giles’ and Holborn district, but, at the same time, 
there can be no question that they were important to us fur the con- 
solidation of our areas. There is one item in the capital account which 
should be referred to, perhaps, the eale of old plent, £2,757. That plant 
had been in use by the Company for many years. We thought it better 
to harden our hearts and sell it rather than keep it. Our object is to have 
machinery of the very best kind, and io the necessary alterations which 
have been made through the erection of further stations it had become 
obsolete. Of course, the original cost of the plant was considerably in 
excess of this amount of £2,757, but the difference is provided for by our 
reserves. In the revenue account the item of coal is in as satiefactory а 
position as it was а year ago. The average cost per unit in 1901 was 
084d. and the average cost for the past year O 77d. There is, therefore, in 
that item a slight saving, equivalent to £2,406 on the whole of the business 
of the undertaking. The next item is repairs, and I may say that the 
repairs for the past year have been very heavy and thorough. The fact 
ie, that for some time past, having regard to the work we have had to do 
for the West-end and the City, tbe machines and mains have had а serious 
load thrown on them, and during the past year we thought it better 
to submit the greater part of our mains and machinery toa thorough over- 
hauling. The result of that bas been to put the large item of £11,670 on 
the total account for repairs to mains and works. This is an increase of 
£5,683 over the preceding year, and there is little doubt that if we had 
thought it right to do so we might have put that extra sum to suspense 
account, but the Board considered it better to let each year bear its own 
burden and to pay for it out of the revenue account of the year. Then 
there has been, as naturally must arise in a growing company, an increase 
in the salaries of no less than £2,000 ; and in the rates, which ie à matter 
we do not like so much, an increase of £900. We have put £10,000 to 
depreciation, which is £1,000 more than in the previous year, and the 
result of these figures is that the balance carried to net revenue account 
is £41,155. With regard to that balance, I may say it is not so satis- 
factory as in the previous year. In 1901, with total sales of current 
amounting to nearly £100,000, we were able to carry practically the same 
'to net revenue account as we do in the present balance-sheet with sales of 
current of £114,000. Well, I do not think it is necessary to labour that 
point, because I have explained already à number of items which have 
contributed to that diminution. There is another item which has 
a considerable deal to do with it, and that is, that during the 
past year we made eales in bulk of current to the City undertaking, 
Those sales in bulk, amounting to £8,162, swelled the receipts, of course, 
on the gross revenue side of the account, but they did not bring eo large a 
profit as eales to outsiders. Our total reserves are now £190,432. 
These are still employed in the business, but I think the figure is а satis- 
factory one, and will commend itself to all of you. Coming to the balance- 
sheet, there are two items on which I should like to say a few words. The 
first is one of £300,000 an investment at cost in the Charing Cross and 
City Electric Co. That is а temporary investment, and it is more than 
amply secured. The construction company, which is the Charing Cross and 
City Electric Co., and, as you know, it is entirely owned by this com- 
pany, has already expended in the City £1,264,000, whereas the works 
taken over from that company amount to £590,000. There is, therefore, 
& surplus en that aceount of over £410,000 to be taken over, which is the 


security for our £300,000 of debentures, and when the accounts between 
the City undertaking and the construction company come to be settled, 
these debentures will be dealt with, and will be eliminated from the 
balanoe-sheet. "The next item is that of £200,000 ordinary shares. The 
acquisition of those sbares was the culminating point in the arrangement 
which the Board made, on my advice, for the purpose of securing to the 
Charing Cross old shareholders the whole of tho surplus profite, whatever 
those might be, of the City undertaking. It is perfectly obvious that if 
we had gone ahead and spent ап enormous amount of money without any 
special arrangement, we should have found that our dividend in this 
Company would have gone down and down. We could not take shares in 
our own Company because the law does not allow that, and во it was 
necessary to have shares in another company. The arrangement which 
I advised was this: that the whole of the share capital, the ordinary 
share capital of tlie City undertaking, should be shares of the construction 
company. That company has issued a certain amount of their ordinary 
shares, and the whole issue is the property of this Company, and that is 
the item referred to in the balance-sheet. The result of that arrangement 
1з this, that whatever surplus profit the City undertaking may show, and, 
when І say whatever surplue, I may tell you that I am looking forward to- 
day with very great hopes, and I think those hopes will not be disap- 
pointed I say that whatever surplus profits the City business may show 
will eventually come back to us and swell the dividends paid to you, 
gentlemen, It is proposed to pay a dividend on the ordinary shares of this 
Company of 10 per cent., the same as last year, and after providing for the 
guaranteed dividend on the preference shares of the City undertaking, we 
carry forward £14,800, or 50 per cent. more than we carried forward 
last year. Taking the accounts as a whole, I think we may consider 
them exceedingly satisfactory, and that they more than justify our 
dividing among you 10 per cent. With regard to the guarantee, 
wa anticipated having to meet it, and have provided accordingly 
but I believe that in respect of the current year we shall not be called upon 
to make good our guarantee, but that the preference dividend will be paid 
out of the profits of the City undertaking. Passing now to the City under- 
taking, it is pleasant to know that one's predictions, however rash, sre 
fulfilled. At the time of our meeting last year, when we were only supply- 
ing а very moderate number of lamps in City, I ventured to prophesy 
that before the end of the year we should be supplying 150,000. I believe 
it was thought that I was rather too sanguine, and it is, therefore, all the 
more satisfactory to see that that prediction has not only been fulfilled, 
but even exceeded by 759 lamps. At the close of the year we had in the 
City 150,769 lamps, and at the present time 156,435, an addition of 
about 6,000 lamps between Dec. 31 last and now. There is one 
word I should like to say with regard to that output, and it is 
this, that it took us eight yeara in our West.end districts to get up 
to the number of 150,000 lampe, whereas in the City we have reached that 
figure in two years. Of course, that result has not been obtained without 
a large outlay, but we have boldly made it with the view of tackling the 
work in the City. The revenue account shows you that we have already 
made a profit on our business in the City of £4,675. With that sum [ 
am, personally, quite contented. I did not expect more, and І am satisfied 
that we have got as much. In dealing with the City undertaking, 
I may tell the shareholders that our stations and mains, which have 
been erected at very great cost, have fulfilled, I think I may say, the 
entire expectations of our engincer, to whom I wish to pay a tribute of 
praise for the indefatigable manner in which he has carried out bis work. 
Our work in the City is not by any means finished, or in the West-end 
either. Іо the City we have a site ready to build a station to supply the 
northern area in Fleet-street, and I may tell you that I had thought that 
we should not want to erect it at present. We have, however, found it 
necessary, and so have decided to go on with it at once. Before sitting down I 
should like to point out that the past has been a record year in respect of 
the increase in the number of lamps hung by one com . During the 
year we increased our number of lampe, all told, by no leas than 132,257. 
We have searched the records of other metropolitan companies, and, as 
far as we can find out, the Metropolitan Company gives the highest figures 
iu regard to lamps hung in any previous year, but our record for last year 
is about 62 per cent. higher than theirs. These results have not been 
arrived at without the assiduity, care, attention and capable officering of 
the gentlemen who are responsible for the management of the Company's 
business. We are thoroughly satisfied with the way in which the 
engineer, the secretary and those in the several departments are doing their 
work, for without that we could not do our work, and without our conjoint 
labours it would be impossible to put forward а statement of accounts 
which is, we hope, satisfactory t> the shareholders, and which certainly we 
Directors honestly believe to be to. І now move the adoption of the report 
and accounts. 

Mr. G. H. BROUGHAM GLASIER (Vice-Chairman) seconded, and said 
that beyond the number of lamps at present hung in the City, there are 
contracts signed for 30,000 more. Negotiations are also pending for over 
а further 100,000. 

The resolution was carried unanimously. 

Resolutions approving the dividends and re-electing the retiring directors 
were then carried. 1,500 guineas was then voted as remuneration to the 
Directors for the past year's services, aud a like amount for 1903. 

À cordial vote of thanks to the Chairman, Directors and staff terminated 
the proceedings. | 


Anglo-American Telegraph Co. (Ltd.). 


The ordinary general meeting was held on Friday last, under the pre- 
sidency of Mr. FRANcIS А. BEVAN. 
The SECRETARY (Mr. T. H. Wells) having read the notice convening 
the meeting, and the report of the directors having been taken as read, 
The CHAIRMAN said : It is very satisfactory that the result of the 
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working of the last quarter of the year has been such tbat we have been 
able to pay the preference stockholders the whole of their dividend, and 
have given something to the deferred stockholders. You will remember 
that in the first half of the past year there was a decrease in the traffic 
receipts of £15,167, but there was an increase in the last half of £9,797, 
and, ia addition, by letting out our repairing ship “ Minia" we made 
£2,000, bringing the total increase to £11,797. There is £700 increase in 
our total expenses, but the ordinary working costs have decreased by 
£640. With the amount brought forward the net increise available for 
dividend was £7,441, of which £7,000 has been put to dividend purposes, 
and £441 goes to swell the amount carried forward. In this way the 
directora’ anticipation of a good half-year for the second portion of 
1902 has been verified. The amount standing to the credit of renewal 
fund at the beginning of 1902 was £897,602, We have increased that 
during Ње past year by £50,871, bringing the total up to £943,475. But 
our securities are below the book value by about £14,000, and this, doubt- 
less, ought to bs deducted. It looks as though, by the end of 1903, 
barring accidents, our renewal fund will come to very nearly the 
£1,000,000 which bas alwaya been held as the great aim and object of the 
directors of the company. Lord Monck, many years ago, held out to the 
shareholders the hope that when the renewal fund reached £1,000,000 we 
should be able to content ourselves with only putting the interest on that 
sum to the credit of the renewal fund, and no longer take £24,000 a year 
out of the profits. 1 would point out to our stockholdera that the promise 
made by Lord Monck was made 15 years ago, and that since that time our 
cables have necessarily more or le:s deteriorated, and we have a great 
system on the other side of the Atlantic of inter-ieland cables which have 
been patched up from time to time. We shall, therefore, at no distant 
date, have to expend a considerable sum of money in renewing these inter- 
island cables, even should we prove fortunate enough to escape renewing 
one or other of our ocean cables. Our repairing ship “Minia” is 
also very old, although still a very gqod ship. I should not like the share- 
holders, therefore, to go away from this meeting with any certainty that 
we shall be able, even at the end of the present year, to make any less 
provision for keeping up our plant. Unless our cables and apparatus are 
in the most perfect working order, we cannot hold our own successfully 
with the keen competition we now have to bear. 

I may now turn to the question of the laying of the Pacific cable. Many 
shareholders have anticipated that this would largely increase our traffic, 
but we have not had any such large increase. If anything, there has been 
а small decrease, and the explenation is simple. The tariff to Australia 
by the new Pacific cable and by the old routes of the Eastern and Eastern 
Extension Companies is exactly the same, and there is, therefore, no par- 
ticular reason why English merchants and others sending messages from 
England should send by the new route instead of by the old one, which I 
believe has served them well. But when we come to messages between 
America and Australia, of which our company was to receive a certain pro- 
portion, as they could only come by our route, there is а distinct gain to 
the American lines, because the American sender, instead of having to pay 
4s. per word, as he used to pay, can now send for 28. 84. The result is that 
we have naturally lost all the traffic between America and Australia without 
апу particular gain on the traffic from Europe via Атпегїса to Australia. 

Another matter I may refer (о is wireless telegraphy. You have all read 
much in the newspapers about it, and only a few days ago Sir Johu Wolfe 
Barry referred to it at the Eastern Telegraph Co.'s meeting. Nobody 
knows better than hs does what is going on. I am not prepared to 
prophecy. So much has been achieved, such wonders have been performed, 
that he would be a rash man who would attempt to set limits to the 
capacity, theoretically speaking, of wirele:s telegraphy, and certainly I 
have no wish to detra^t from the genius of this invention, which has already 
proved of great use between ships aud between ships and shore. Its use 
for meteorological purposes we shall all be glad to admit, but I do not think 
it has yet proved to bs a commercial success. We really do not know 
what has been done of late in counection with wireless telegraphy. 
We do not know how many messages have really gone across the 
Atlantic. A great deal has been made of the meseags sent by President 
Roosevelt to the King. I do not profess to understand what took place, 
but I see the Marconi Company attribute the fact that the reply of the 
King to the President did not go by wireless telegraphy to & fault of the 
Post Office. But one would have thought they would bave applied for 
the Post Office to do for them what the Post Office does for all other tele- 
graph companies—supply а wire for their special use. "The:e facilities are 
not provided by the Post Office for nothing ; in fact, the charge made is 
considered by the companies a very high one for the facilities given. But, 
there, I do not pretend to explain this matter. So far as I know no inde- 
pendent expert has been allowed to see the working of the Marconi system, 
and no Press man on this side, so far as I know, hes seen the working at 
Poldhu. But it во happens that, a few days ago, five American Press men 
were admitted to see the working of the system on the other aide. Ido 
not hold myself responsible—di«tinctly understand this, please — for any- 
thing that is said in the following extrac's from а rep:rt of what these 
Press men saw, but there are some remarkable statements made regarding 
this matter which the shareholders may like to hear. The following are 
extracts from опе of the American journals—the В ston Herald of Friday, 
January 25, 1903—which had a lively heading a3 followa :— 


Newspaper Men NEARLY BLINDED AND DEAFENED BY ELECTRIC 
FLASHES AND REPORTS IN THE MARCONI WiRELESS OPERATING ROOM 
AT WELLFLEET. 


FiRST. PRESSMEN ADMITTED. 


(Laughter.) І am not going to read the whole of this report, because it 

іва ү long and closely printed statement, but I might read just a little 
of it. It says :— 

When the five men filed down the board walk after Marconi to the 

power house into the sacred precincts of the Wizard’s den, Assistant 


Kemp stood аз if paralysed. He remarked, in a hushed tone, to the 
Herald man: Why, do you know, he never let in the newspaper 
men on the other side. He never let in any newspaper men to see 
this apparatus worked before. He won't let in only a few chosen 
directors. How does this happen ?” 

He explained that they had been asked, and that Mr. Marconi told hin— 

“ We have а very lively suspicion of cable experts, who might try to 
see what we have under the pretence of being connected with the 
Press. We have merely assured ourselves that you are bond fide 
newspaper men, and cordially invite you to ses the sparking apparatus 
and the receiver, which are the essential things, aside from technical 
details.” There were no refusals. 

I will not read the account of what they saw, but I find this very curious 
statement. There seemed to be two keys for the operator to choose from 
in the apparatus—a brass key and a wooden key. 

Mr. Marconi explained that the wooden one was the more satis- 
factory in ge'ting clear signals, but that the brass one was the faster 
in operating. At We'lfleet they used a wooden ons in “calling up” 
and for brief test messages, but the brass one in speedy work. 

Now this is a very remarkable statement of Mr. Marconi's :— 

It was his experimenting with the wooden one last Monday, in 
sending the President's message, with a view to seeing how fast he 
could work it, that lead to what turned out to bean inadvertent send- 
ing of the message. Ic will bs recalled that the Poldhu operator 
reported that he already had the message while Glace Biy was 
informing him that the message was about to be sent. 

(Laughter.) I do not know whether that is really a thing to be laughed 
at, because I have been thinking about what the possibilities were. You 
may remember that we were told that the message was sent from Cape 
Breton and Cape Cod, one being 700 miles nearer than the other. There- 
fore, it might mean that the one over the shorter distance arrived success- 
fully before the other. That is quite possible. Well, then, this is whst 
these gentlemen had to go through : — 

Having shown the sightseera what was there, Mr. Marconi procseded 
to show the “sender” at work. First, however, he corralled the 
party in a corner of the room [I suppose that means railed them off 
together], with emphatic cautions not to touch anything around them. 
„Wo have taken pains to clear the room of everything that might b: 
dangerous," he said, but you cannot be too careful here, and a spark 
wil jump а surprising distance sometimes from those conductors. It 
would give an uncomfortable shock.” 

Then this report goes on to describe Mr. Marconi pumping: 

He “ pumped the key handle rapidly for awhile, and the electrodes 
fairly blazed with a light that could not be endurad for more than a 
few seconds by unprotected eyes, and the noise became deafening. 
Those who have heard a Maxin gun in operation have heard something 
just like it, only to complete the illusion the Maxim gun should bs 
discharged in а room and the opsrator be drunk, so that the discharges 
would come irregularly. 

(Laughter. This is America writing, gent'emen. 
the gentlemen had to get themselves up: 

Marconi was behind a three-sided screen, put up temp:rarily for 
keeping off the ligh*, aud he said he had to work with wads of cotton 
in his ears when a considerable message was under way. All the men 
around the operating room had to do the same. Не added that, 
ultimately, the operator would bs placed iu & room distant from the 
sending apparatus, so that the noise would not distract him, and also 
make his ears insensitive to the sounds in the receiving iastrument. 

How he is t^ work it if he cannot see or hear I am not clear. 

This having the instruments and apparatus in the sime room was 
an experimental arrangement, devised so that Marconi and his 
assistants could note what was going on. : 

Well, gentlemen, I thought that that might interest and, to some extent. 
amuss you. But as I have said, it come: from the Boston Herald, and I. 
am not responsible for the correctness of any of the statements ; but, at 
the same time, it certainly shows that it is a very serious matter, this 
Marconi system, and that, unless very great care із tikeo, some terrible 
accident mignt ensue. But let mə say this to the shareholders in these 
companies that supposiag, taking it for granted, that Mc. Marconi, in the 
course of a few months or years, as the case may be, is able t» transmit his 
messages from both sides of the Atlantic (and at present they have only 
come from one side, ss far as we know), what will be his position? He will 
then be in competition with 14 duplexed cables, all of which can work with 
perfect accuracy, with perfect secrecy, and at а speed whicb, even if 
approached, certainly cannot be excelled. Therefore, I cannot see why 
Mr. Marconi’s system, supposing it to be perfectly successful, should bs a 
matter of such dread as it seems to be to some holders of telegraph sharee, 
when they bear ig mind that we can and do send messages from this side 
to New York in the space of half a minute, and that, barring the fallibility 
of operators, our messages are always absolutely correct, and always kept 
perfectly secret. He will have to compete with that system, and it strikes 
me that, however successful he may be, we shall take а good deal of beating. 
The only other matter I need allude to is the fact that I have been over 
to New York and Canada, and have visited some of our stations, ап! 
especially that at New York. Your staff on the other side of the Atlantic 
are working with great zeal on your behalf. Competition is intense, but 
every effort is made to secure traffic for your cables, The traffic bet ween this 
country and New York has vastly increased since 1890. The New York 
messages passing over the lines of the associated companies have 1n | 
from 107,587 to 215,258— practically doubled, and for the whole of the poo 
from 292,000 messages in 1890 to 418,000 in 1902, an increase of ош 
43 рег cent. We have lost the whole of the German traffic one way, 20 
yet our messages go on increasing as I have indicated. I wish to вау before 
concluding that both on this side and the other side your officials are 
working with the utmost zeal. To our general manager, Mr. Carson, to ош 
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manager in Shorter's-oourt, Mr. Williams, and to all others the interests 
of the company are pre-eminent. With regard to the endless French law- 
suit, we are informed that certain initial atages preparatory to the final 

bave been got through, but that no indication can be given of the 
date on which the final hearing is to come before the French Courts. 
No further expenses are being incurred in this matter. I now move the 
adoption of the report and accounts. | 

Sir GERALD FITZGERALD, K.C.M.G., deputy chairman, seconded. 

Mr. WOOD said there was no doubt that but for their renewal fund the 
shares of the company would have been at a very different price to that 
which now rules It was reassuring to the shareholders 10 hear the 
chairman’s views about wireless telegraphy. 

Mr. JOHN NEWTON said undoubtedly wireless telegraphy was a sub- 
ject of the moet important character to be discussed amongst share- 
holders in telegraph companies. Не held it to be а mysterious and 
marvelloue wonder, but it was so mysterious that it ought not really 
to depreciate telegraph shares. He hoped the message from King Edward 
to President Roosevelt went over the Anglo-American Company's line, as 
did the first message that was ever sent by cable from England to America. 

The CHAIRMAN said he could not publicly refer to this matter of how 
the King’s message went, but he would tell Mr. Newton privately after 
the meeting if he desired to know. | 

The retiring directors and auditors having been re-elected, & hearty vote 
of thanks to the chairman terminated the proceedings. 
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BLACKHEATH AND GREENWICH DISTRICT ELECTRIC LIGHT CO. 
(LTD.)—The ordinary general meeting was held on Wednesday. The 
chairman (Sir John A. Willox, М.Р.) said both the present position and 
the prospects of the company were encouraging. The record of the com- 
pany's business showed that progress had been steady and well maintained. 
In 1900 they had 342 consumers, in 1901 746, and last year 1,234. The 
number of lamps connested increased during the same period from 14,478 
to 29,449, and last, year the consumers connected with the company's mains 
bad reached the satisfactory total of 44,916 8 op. lamps. Though the 
primary object of the company was the supply of light to business premises 
and private houses, this was by no means the only source of income. 
Daring the past year the demand for power had increased fourfold, and 
there was every indication that it would further develop. All their large 
consumers had, without exception, given extension orders, even in cases 
where they had their own boilers and engines on the premises. Manu- 
facturers in the Pope e busy area were beginniog to realise that it is 
more profitable to save their space and utilise their capital in the produc- 
tion of their own specialities rather than incur the trouble and expense of 

viding power for themselves, when it could be obtained more economi-. 
cally from the Blackheath Company. The total receipts had grown 
rapidly, and the ratio of expentes had decreased in a more marked degree 
The result of the year’s operations was tbat, after providing for debenture 
and other interest charges, there remained a net balance of 24,012. The 
directors might have paid a dividend on the ordinary shares, but they 
thought their firat duty was to place the company on a thoroughly sound 
basis before commencing the distribution of profits. They bad, therefore, 
put £1,000 to depreciation. When their provisional order was firat obtained, 
the company were required to supply direct current in Greenwich and 
alternating current in Blackheath. In practice this duplication of the 
systern was found both inconvenient and expensive. The directors desired 
to unify the system of supply, and accordingly applied to the Board of 
Trade to sanction the change-over in the Greenwich area. After much 
negotiation permission was granted, and the work was now being proceeded 
with. Their bill now before Parliament was being promoted with the 
concurrence of all the parties interested. The bill sought to transfer to 
this company the present, electric supply orders for the districte of Lewis- 
ham and Penge. If the Lewisham area was secured it would add mate- 
rially to their field of operations without any very large expenditure. The 
Penge district could not be so easily worked, and the board were not во 
eager to secure it. The local authorities also sought to impose onerous 
conditions, but unless satisfactory terms could be arranged this portion of 
the bill might be dropped. Another part of the bill related to the Crystal 
Palace Co.’s undertaking. It was purely permissive, and proposed to allow 
this company to buy and the Crystal Palace Company to eell its under- 
taking The directors report and accounts were adopted and the bill approved. 


CONSOLIDATED TELEPHONE CONSTRUCTION AND MFG. CO. (LTD.)— 
The report of the directors for the year ended March 51 states that the 
accounts include the entire year's figures of the business acquired from 
Williamson and Joseph (Ltd.), the absorption of which was rendered neces- 
sary by the concentration of the two works. The trading profits for the 
past five years (to March 31) have been : —1898, £92. 13s. ; 1899, £784. Os. 1d. ; 
1900, £1,192. Os. 9d.; 1901, £3,199. 38. 10d.; 1902, £3,928. 8а, 9d. 
Coneiderable extension has recently taken place in the manufacturing busi- 
ness, and, concurrently, economies are being effected in the working 
expenses and general charges. The net trading results should therefore 
show further improvement in the current year. Other items bring the 
total income on revenue account to £7,294. Adding the balance forward 
and deducting general ch , administration expenses and net revenue 
debite, there remains 94,935. Unfortunately, however, the damage to the 
works, plant and stock, and the disorganisation of the business arising from 
the floods at Coventry in 1901, entailed а loss of £3,850, equal to a divi- 
dend of nearly 34 per cent. upon the capital of the company. The directors 
consider it sound policy to write off the whole of this loss at once, and 
do not recommend the payment of a dividend at the present time. The 
balance of £1,084. 14s. 3d. will therefore be carried forward. The works 
at Coventry have been closed, and tbe whole of the manufacturing depart- 
ments have been concentrated at Canonbury works. The step is leading to 
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improved manufacturing results and also to considerable saving in cost" 
The accounts of the Anglo-Portuguese Telephone Co. (Ltd.) for the last 


financial year, show very gratifying improvements. The directors of that. 


company are now completing arrangements for the carrying out of the 


reconstruction of the telephone systems in Lisbon and Oporto, The work 
is well in hand and should result in augmented profite. Mr. Herbert Allen 
bas been appointed chairman of the company, and to admit of this appoint- 
ment Mr. Newland has retired from the board. 


LIVERPOOL OVERHEAD RAILWAY CO.—At the meeting on Tuesday, 
the chairman (Sir William Forward) said an accelerated service of trains 
was inaugurated on Oct. 1, but in consequence of machinery being delivered 
rather slowly it had been only during the last few weeks they had been able 
to give the public а six-minutes' service. The results had been entirely satis- 
factory. Whereas before the opening of that service there was an average 
weekly decrease in earnings of £101, they had turned this into an average 
increase of £72 а week. The trains were now running, including stoppages, 
at a speed of 19 miles an hour, compared with 134, 123, 15 and 14 miles 
respectively on the Manhattan (New York), the Chicago, the City and 
South London and the Central London lines. The results abundantly 
justified the expenditure of capital on electrical equipment. The receipts 
for the peat half-year were £41,159, against 94,555 in the last corre- 
sponding half-year. The expenditure was £31,118, against £29,896. 
Although they had run rather lees mileage, expenses had increased in con- 
quence of the accelerated service, and there had been an increase in expendi- 
ture arising from their having relaid sexeral portions of the permanent way. 
They had carried to renewal fund £2,000, compared with £1,500. Regard- 
ing the suggested connection of vheir railway with the Lancashire and 
Yorkshire Company's line at Seaforth Sands, heads of agreement bad been 
arranged, and he trusted the connection would shortly be effected. A 
bill for connecting the Cheshire lines at a point near St. Michael's-in-the- 
Hamlet with the overhead line had been deposited. There was also 
deposited a bill to make a line from Seaforth Sands station to Sefton, to 
join the Southport and Cheshire lines extension. These two connections 
would make a loop line round Liverpool, The time had come when the 
Overhead Railway would cease to be an isolated item. The report and 
accounts were adopted. 


NATIONAL TELEPHONE CO. (LTD.)—The directors’ report states that 
the income accrued in respect of the business of the half-year to Dec. 31 
last amounts to £868,462. 11s, 10d., compared with £801,495. 4s. 8d. for 
the corresponding period of 1901, an increase of £66,967. 78. 2d. The 
working expenses amounted to £473,267. 12s. ld., compared with 
£444,391. 13s. 8d., an increase of £28,875. 18s. 5d. The net result (after 
deducting Poet Office royaltier, £78,641. 13s. 4d.) is a profit balance of 
£316,553. бә. 5d., compared with £283,680. fs. 9d., an increase of 
£32,872. 17s. 8d. The rentals carried forward for unexpired terms of 
running contracts amount to £771,102.14s.,compared with £730,624. 18s. 2d., 
an increase of £40,477. 15a. 10d. Out of the available balance of 
£261,451. Os. 6d., the board recommend a dividend at the rate of 6 per 
cent. per annum on the first and second preference, 5 per cent. on the third 
preference, 6 per cent. on the preferred, and 4j per cent. on the deferred 
stock, equivalent to 5 per cent. per annum on the ordinary shares now 
divided into preferred stock and deferred stock (less tax in all cases). 
£105,000 is transferred to reserve, and £12,451. Os. 6d. carried forward. 
£259 059. Өз. Id. has been expended on capital account during the half- 
year in the erection of 12,286 additional exchanges and private stations, 
and in the construction of underground works. 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—At the 
meeting last week, presided over by Mr. J. D. Millburn, the directors’ 
report was read, and stated that the equivalent of 24,832 8 c.p. lamps 
were connected at Dec. 31, bringing the total up to nearly 86,000. 
2,107,104 units of electric energy had been supplied, against 1,671,971 
units in 1901. 11,829 yds. of main and branch piping and troughing had 
been laid during the year, together with 25,673 yde. of main and 
branch cable. The gross earnings for the year were £14,600. 4s. 9d., 
and after paying interim dividend and interest and providing £500 
for depreciation, the usual dividend of 5 per csnt. for the half-year 
was declared (less tax), making 84 per cent. for the year, carrying 
forward £210. 8а. 6d. Мг. W. D. Hunter, who has been engineer to 
the company since its inception, has been appointed managing director. 
The directors had entered into an arrangement with the Council of New- 
burn to supply the district with electric energy, and they were now setting 
about the erection of а new generating station in that district. They had 
also been in negotiation for some time past with Benwell Council, but 
во far without result. If an arrangement were made with Benwell, that 
district would be supplied from the new station at Newburn. They had 
under consideration tbe possibility of assisting dwellers in the smaller 
houses to make use of electric light by penny-in-the-slot meters fixed at 
the company's expente. A penny would light an 8 candle-power lamp for 
five and a-half hours. The report was adopted. 


DURHAM GAS CO.—Mr. J. Coward, J.P., who presided at the meeting of 
the shareholders of this company last week, made somewbat lengthy 
reference to the competition between gas and electric ligbt in the city of 
Durbam. His claims for the superiority of gas over electric Jighting were 
somewhat bolder than those of the average gas company chairman, and his 
championship of tbe incandescent gas mantle approached the heroic. But 
perhaps the point of most interest to the shareholders was his announce- 
ment that the company could raise the price of gas le. or 1s. 6d. per 
thousand and still beat the.electric light with regard to price. 
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CITY NOTES. 
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. MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 

silver 9214. per os. (Feb. 12). Consols (2$ cent.) 92}3—9214 for 
money, 9218—9д$ге for account ; 24 per cent. 954 —94 (Feb. 12). Consola 
Pay Day, March 2; Stocks and Shares Continuation Days, Feb. 24 and 
March 10; Ticket Days, Feb. 25 and March 11; Pay Day, Feb. 26; 
Mining Share Carry-over Days, Feb. 25 and March 9, 


- BELLISS AND MOROCOM (LTD.)—Mr. Thomas Henry Parrott, M. I. M. E., 
general manager, who has been connected with the firm for upwards of 
20 years, has just been elected to a seat on the board, and will in future 
act as general manager and director. 


. BRISTOL TRAMWAYS AND CARRIAGE 00.—At the meeting on Monday 
the chairman (Mr. Geo. White) said the report now submitted was the best 
they had ever issued. The receipts amounted to £197,132, an increate of 
£20,101. The total number of paseengers carried was 41,192,899, an 
increase of 4,477,993. Their profits for the year were £82,017, against 
£70,382. He advocated certain extensions of the lines. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.)—The directors, after 
placing £35,000 to reserve, recommend payment of dividend of 10s. 
share (at rate of 5 per cent.) on ordinary shares for year ended Dec. 81. 
£20,000 is to be carried forward. The dividend is the same as last year, 
with £6,000 more carried forward. 


FERRANTI LIMITED.—The transfer books of the 6 per cent. cumulative 
preference shares will be closed from 14th to 28th inst. inclusive, prepara- 
tory to payment of dividend for the half-year ended Dec. 31 


GAS LIGHT AND COKE CO.— This is the largest gas undertaking in the 
kingdom, and has probably felt the competition of the electric light more 
keenly than any other. At the meeting of shareholders last week Sir W. 
Makins said the company occupied one district in which the sales of 
electricity were equal to one-third of the gas sales of the company. In the 
West-end of London the company now sold their gas chiefly for heating 
aud cooking purposes. Sir G. Livesey pointed out that the company had 
gone back in the past five years 14 per cent. in dividend. There was а 
talling off in the sale of gas during the past half-year of 4 per cent., 
comparing with 1 pet cent. іп the previous half-year, the reduction being 
+% per cent. for the year. 

GERMAN ELECTRICAL PUSION.—The establishment of a community 
of interest between the Allgemeine Elektricitäts Gesellschaft aud the 
Union Elektricitäts Gesellschaft of Berlin is, we learn, to be followed by 
an amalgamation between Messrs. Siemens and Halske of Berlin and the 
Schuckert Co. of Nuremberg, a joint scheme having been approved by the 
directorate of these two companies which is to include the foreign organi- 
sations of both. A new company is to be formed with a capital of 
£4,500,000. It is pointed out that the inclusion of the foreign organisa- 
tions of the two companies must not be held to include Messrs. Siemens 
Bros. & Co. of London, nor the British Schuckert Co., which are entirely 
independent companies. 

It is also announced that the Elektricitats Aktien Gesellschaft vormals W. 
Lahmeyer & Co. are taking over the business of the Deutsche Gesellschaft 
für Elektrische Unternehmungen, and at the same time the capital of the 
former company is to be increased. 


KENSINGTON AND ENIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The directors recommend a dividend at the rate of 10 per cent. per annum 
for half-year ended Dec. 31, carrying forward £5,832. 19s. 8d. 


‚ LANCASHIRE AND YORKSHIRE RAILWAY 00.—At the meeting on 
Wednesday the chairman (Sir С. Armytage) said they had commenced 
work on the electrification of the railway between Liverpool and South- 
port. The power station would be at Altcar, and there would also be 
three transformer stations. They hoped to have all finished about the 
end of the year. 

METALLIC SEAMLESS TUBE CO. —Mr. Justice Bucknill has sanc tioned 
the petition for reducing the capital from £85,000 to £26,555. 


MORLEY ELECTRICAL ENGINEERING OO. (LTD.) —The annual meeting 
was held at Bradford on Friday last. The chairman (Mr. Н. Fox) stated 
that the profit for the year amounted to £968. A dividend of 10 per cent. 
was declared, and £239 carried forward. 


NATIONAL ELECTRIC SUPPLY CO. (LTD.’—The report for 1902 was 
presented ut the annual mecting yesterday, and stated that the expenditure 
on capital account for the year amounted to £15,116. £3,335 in 4 per cent. 
preference shares had been allotted, and loans at 4 per cent. had been taken 
up to the amount of £14,620. The gross profits for the year were £11,125. 


NEWCASTLE ELECTRIO SUPPLY 00. (LTD )—At a special meeting last 
week the bill before Parliament affecting the transfer of the electricity 
undertakiog of the Walker and Wallsend Union Gas Co. to the above 
company was approved. 


NORTH METROPOLITAN TRAMWAYS CO.— The directors’ report states 
that the agreement for the eale of the company's lines in Middlesex to the 
Metropolitan Electric Tramways (Ltd.) bas been carried into effect, and 
the negotiations with the West Ham Corporation for the sale of the com- 
pany's lines in West Ham have been concluded, and an agreement for sale 
will be submitted at the forthcoming general meeting. 


PEARSON FIRE ALARM SYSTEM (LTD.)—The proposal to reconstruct 
this company, with & capital of £250,000 in £1 shares, with Mr. Walter 
Chamberlain, J.P., as chairman and Mr. Hugh Lewis as managing director, 
was approved at the meeting of shareholdera Jast week. The old company 
is to be wound up voluntarily. Mr. H. Skeats, Jewin House, Redcross- 
street, London, E C., is liquidator. 


1902) Price of 


STOCK EXOHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of £110,000 44 per cent. redeemable first mortg 
debenture stock of Callender's Cable and Construction Co. ( Ltd.) to be 
quoted in the official list. The committee have also been asked to allow a 
further issue of £118,945 4 per cent. reedemable debenture stock of the 
Western Telegraph Co. (Ltd.) to be quoted. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE OO. (LTD.) — The 
direc ors propose to pay a dividend of 10 per cent. (£1. 4s. per share), 
together with a bonus of 5 per cent. (12s. per share), in addition to the 5 
per cent. already paid, making 20 per cent. for 1902. "This ie the same 
distribution aa last year. 


WATER POWER IN MEXICO.—It is reported that Sir William Van Horne 
and Mr. William Mackenzie, Canadian capitaliste, are interested in a com. 
pany formed for utilising the water power of three rivers situate about 
85 miles distant from the city of Mexico. Electricity is to be generated 
from these for power and light supply. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECRIPTS. 


7 is 
ey . Jan. 30 | 15 434 634 „ 
*Bi Tramways. Feb. 7 | 4,828/+ 586| 5 | 23,395 |+ 1,195 
"Blackburn Corporation. „ 6! 662/+ 71/145 | 36,355 |+ 4,434 
Blackpool Corporation.. ,, 5 | 504|+ 72] 45 | 39,604 |+ 812 
Blackpool and Fleetwood,  ... - Vus ER en 
Bolton Corporation .... , 8 | 1,534/+ 32 45 | 73,144 |+ 6,210 
Bournemouth Corporat'n „, 3 745 5 $430, .. 
Bradford Corporation... „ 8 | 5,152|.-1,701| 45 149,065 +99168 
Brighton Corporation. „ 8! 728/+ 150 11| 7,972 |+ 3,275 
Brisbane Tramways...... Dec. 24 | 2,948'+ 115) 26 | 61,395 + 7,846 
* Bristol Trams & Carriage Feb. 4278 + 691| 11; 42,814 + 4,151 
* Buenos Aw бешик Jan. 11 | 5,000 + 18 2 6467 + 578 
Burnley Corporation ... Feb. 7 654 + 507, 19 | 12,260 — 
Calcutta Tramways Со... , 7 R28 902 F RT, 315 6 199,015 + N08, 4% 
Cardiff Corporation. .. „ 7 1,499.45 65,652 
Carlisle Tramways Со... „ 7 150 + 414 5 794 + 9% 
Central London Railway| , 7 | 7,058 + 5021 6 41,714 + 2298 
Chatham & Dist. Lt. Rys| J ы, CREME. 
City & South London Ry.“ „ 8 | 3,213 + 122 6 | 20,206 + 2058 
Cork Elec. Trams. Co. .. , 5 375 + 81 5) 1958 + 8 
Devonport & Dist. Trams| Jan. 50 357 T 5 4€ 1,592 - 15 
Doncaster Corporation...  .. $us ae "n "n et 
Dover Corporation . . . Feb. 7 168+ 7| 45 | 9,958 |- 2% 
Dublin & Lucan Railway „ 8 9+ 5 6 475 |- 25 
Dublin Southern Dist...| „ 6 682+ 28 85 | 3,516 [+ 616 
Dublin United . .. . („ 6 3.600 ＋ 331, $5 | 18,667 : 
Dudley—Stourbridge . Jan. 30 | 685 + 88 44 2,775 + 535 
Dundee Corporation . . Feb. 4 761 ＋ 131, 5| 4,200 + 720 
East Ham Council.. 7 509 ＋ 225 55 | 16,167 + e 
Gateshead & Dist. Trams] Jan. 50 | 816|+ 219 43 3,378 К 
Glasgow Corporation ...| Feb. 7 12,021 4 1,7960 35 439,816 !4 6,12 
Gravesend—Northfleet | Jan. 30 169| ... 44 704 — 6 
Greenock & Port Glasgow) ,, 30 360/+ 61 at 1,654 + d 
Hartlepool Tramways..| , 30 | 2094 57 4 875 1 : 
Hull Corporation .........] Feb. 8 | 1,661|+ 184, 45 | 79,718 | 1215 
Isle of Thanet Co. „ 7 20+ 4 6] 1366 - p 
Kidderminster & Dist....| Jan. 50 100 T 16 44 408 + 20 
Leeds Corporation ...... Feb. 7 | 4588|4- 737, 45 281,154 37.5 
*Liverpool Corporation.. Jan. 31 | 9,168 |+ 715 5 | 45576 1+ à 
Liverpool Overhead Rly. Feb. 8 | 1,600|-- 355; 16 | 8,909 |+ 7 
Manchester Corporation. „ 7 | 7,989 + 5,760 86 329, 140 125 
Merthyr. .. . Jan. 30 162|- 21 44 6572 — 1 
Middleton. .. 5, 220 a 959 — 
Newcastle-on-Tyne Corp Feb. 7 | 3,018 és 6 | 177,652 oi 
„Oldham, Ashton & Hyde.| Jan. 30 514 f 95 44) 2156 + е 
Perth(W.A.) Elec. Trams| Feb. 6 | 1,245 |+ 175! $5 | 6,475 * 
Peterborough . ... Jan. 30 17 1 175 12 
Pools & Diet. „ 30 221 54 4j 611 + 
* Portamouth Corporation Feb. 7 | 1,250 |+ 251 E 353 
Pot teries . . .. .. Jan. 30 1,483 + 171 a 6,213 H s 
Rothesay .................. „ 30 + 5 
Zalford Corporation ..|Feb. 9 | 2,855 |+1,178, 45 123,466 | 2035 
“Sheffield Corporation . , 8 3,929 + 600 6 | 23,485 005 
Southampton Corp.. , 5 805 7 134 5 4,037 | dg 
Southend Corporation. ies T | eee ox 1 351 
Southport Tramways ... Jan. 50 | 204 + 88 4] 873 1+ 351 
*8. Staffordshire Trams...| „, : oe 8 44| 2,705 |. 
*Sunderland Corporation.| Feb. + TA mt T 
Swansea 2 .—- Jan. 30 | 422 + 21 43 1,855 |+ 35 
Taunton Trams... „ 30 47+ 2 43 200 — 22 
th & Dist, | „ 50 24+ 50 44 828 |+ 
eaton-super-Mare .....| „ 28 21 — 4 83 = 


rporation 


цш Со - 
Wolverhampton District| „ 50 


+ 
з: 
~J 


$55 + ga 14; 1,552 


a) These com F period last year. 
* Party ДЕ m Minus 8 days. q orp бан § Plus ? days. 
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Amount! Last | PREVIOUS Price EATE PER BUSINESS DONE 
* — ОР | Пт. NAME, Wzrx'sPRicm, | Wednesday, Onur. DIVIDEND ров, DURING WEEK 
BHARR. | DEND. FEB. 4. Feb. 11, YIsLDED. ENDING FEB. 11, 
100,000 1 Bl'okh'th eat sapere —— 1 i: op сыф Te 
ese & oh 8t ot ss =.. LII] 
4100,000| Stock n% Do. 44 1st Deb. Stock Prv. Certs, 1. & on.]. 113 116 14 117 318 2 ү — ма 
1,500 10 1 Bournemouth and Poole lloc. Suppl ean] AM MM 121 13; 5 8 8 id e 
7.500 10 4/0 Do, & per Cent. Oumaulati 4 mag Tp ЗВ 11 10 11 4 110 > il 101 
7.500 10 Do. 6% Cum, Second Pat "ТЕТ Pere 104 T 104 114 ... eee oe 
£70,000 | Ями 44% vo. 4% per Cent. Debenture Stock (red.. .... 108 106 103 106 4 411 2 dip ч» 
v шиг; s Bromley (Kent) Elec. Light and P: Debs, „ 110 110 110 g^ as өгө T А 
Brompvon a Kensington Elec. —— * LII 10 
$0,000 5 5/6 Do, 7 per Cent. оп Elec. Supply — 10 104 10 104 8 6 8 | Marchand September de ө 
52,000 5 8/0 | Osleutta Elec. Supp! (1 to 80,000) md buque 7 E 7 8 418 ds n a 
10,000 5 1/8 Do. (30,001 to to 43,000 „„ 7 8 7 8 ә — eee eee 
250,000 Stock 4% | Central Electric Supply Co. 4% Guar, Deb, Stock. 108 109 106 109 3 13 8 өө n — 
60,000 6 40 | Charing Cross & Strand Elec. (i to 50,000) . ... 9% 10 9 10 5 0 0 | February and August ei 911 
20,000 6 ve Do. (50,001 to 70 ,000) Oe FF Cee CRP ОДС eee eee 9 94 9 24 ese — ee eee 
10/000 - 7755 Do. Oent. 2325232434 22521095 : A 44 6 3 15 0 ПГ] " 6° — 
Do ty Undertaki Cum: Pret....... .. 4 911 Ке 4{5 4 
222 тэш à Do. 6 1 b. Stock ше 0% ы HAE те. и, 108 * 16 1t NE ие. - 
Chelsea upplyOrd. (Nos.1-14,0004&20,501 ) 10: 9 АДО И РРО 5} e 
180,000; Bteck Чу * Do. 4 per Oent, Debenture Stock (red.) . 108 111 108 111 4 1 0 | June and December... Y" * 
70,506 10 10/0 per Hlectrio Lighting Ord. | 10 1t 10 11 411 0 | February and August 10j 10} 
40,000 10 6 per Cent. Oumulative Pref. ............. 18} 14} 131 144 4 2 9 | January and July е - 
£400,000 | Stock 5% Do. брег Cent. Debenture Stock ( » 191 197 122 197 318 9 | June and ide АД ка ^ wie ә 
£300,000 Stock Do, 44% 2nd Deb. Stock Certa. (all 102 105 102 105 4 5 6 pe zi 
40,000 10 Oounty of London and Brush Prov. ERN 8} 9t 44583 a i; 81 
85, 00 19 6/0 Do.  $perOent.Oumaulative Preference ....| 13 13 12 18 412 4 | Marchand September 126 12 
400,000 | Steck «x Do. Deb. Btock (all ра.) GNE am] RP A 108 111 & 1.2 oan 10 of 
10,000 s 2/0 | Folkestone ty Bup pply Со — 6 6 5 0 0 em " 35 
£50,000 Btock oe Do, 43 lst Debenture 8 (red. bon „„ 1 „ 102 106 102 105 ... 246 LLLI LLL 
11,000 $ 8/0 | Ноте Electric Lighting Ordinary... . e 7% 81 7 8k 414 2 es б 
11,000 b 6/0 Kensington уг Ordinary — 19 11 10 ll 4 611 <A 1\ — 
10,000 ^ с Do, 6 Gent. lst I соьа e el 4 811 | January and July ..... — — 
290,000 Stock 4 Do, Deb. "T (red.)... 100 103 160 103 817 8 © as ese 
$115,000 | Stock E Kensin. f Co & Notting НШ Oo.(J't.St'n.)42| 104 107 104 107 314 9 € с — 
4111;000 : S майга Шондо Bupply Ordinary (Deb. Stk, (red.) T : - — МЕР — =, i: 
49,540 per ыл ЛЕ "^ 14 
£260,000 | Steck 4 Do. 4 per Oent. lst Debentures....| 97 140 97 100 4 0 2 | Mar.,June, „рес. 99 T 
100,000 10 7 Metropolitan Elec. Su ly „ (1 to 85,000)........ 17 18 18 19 818 8 | April and October...... 20 LU 
4320,000 | Stock ро. per Oent. esok Pires Morte „| 107 112 107 112 4 0 8 | Juneand December ... — - 
£350,000 | Stock Do, Oent. Mort. Deb. Stock (red.) ..... £8 101 98 101 R10 8 eve — 
10858 | — '^ Notting Hill Mectric Ordinare see 14 16 lé Wi | 317 5 | Мав cmm) 162 147 
£50,000 100 1% Do. 4 per Cent. 1st Mort, Debs, .................. * * 101 M 317 1 d ; ни 
132,194 2 6 Oxford Blectric Ordinary LLL AA овоне ET COR OEE He 4 8 4 "n eee 
£50, 000 — «X Do. x4 Debenture Stock . LIII TM "i 1С0 T т 4 Ü 0 — eee 
135,000 | Stock Aver Plate Elect. Li. & Traction БУ ist Mor.Deb...| 78 83 18 88 Les January and July ......| — — 
£100,100 100 4X Royal Electric Oo. of Montreal 447 1st Mrt.Dba,...| 101 1908 101 108 4 7 5 | April and October...... 
42,000 t 50 | Bt. James's and Pall Mall Hlectric — 04 16} 144 15 413 7 | February and Angust 1% 15 
30,000 E 3/6 Do, 7 per Cent. Preference .............. » ee 8 8 18 8 а ** A s 
8150,000| Btook | ых Do. 3% per Cent. Debentare Stock (red. ). 97 100 97 100 810 0 T 5% 
12,000 5 E kets Electric Supply AMD, 2} 24 2} 8 i sia ad ж 
gc Stock ex Do. 4x Debentures sie Orina Ordinary........... LLLI JU E5 90 85 80 à 8 11 eee ы on 
5 South London Blectric Supply Ordinary. ..... БЫ 4 tH t1 ove XH eee ose 
80,000 5 1/8 Urban Electric Supply v ad ixi жей ий uie уеде poses 4 t 4 5g 2 d - sč 
80,000 b 1/8 Do. 59% Cum. Pref. 3 4 5 4 55 se os 
110;000 ^ 66 | Westminster Blectric Rupplv Ordinary . 12 18 1% 18 412 4 | March and September 18 12$ 
38,141 5 2/6 Do. брег Cent. Cum. Pref. .........« o ve. «+ 8 64 6 64 8 16 11 jad eh - 
£57,100 108 ex |* . Deb. (red,) 96 10 9 140 4 J 
| African Direct Telegraph 4x red, )... ... 0 9 anuary and July ove — 
15,000 10 эзе Amazon ** be „% „% „% OSE $us OFF OFF Ode Pes te 2% 8} 2 8} ... June ала Decem .. — ~ 
£119,700 | 100 — Do, per Gent. Dobentures . 0 80 70 80 , “ ж 
£7*8,840 Btock 15/0 lo.American [III 600066 660666 Oe OFF OEE OO Oe Oe tee te 47 5 ) 47 £0 5 18 4 Feb,, May, Aug., Nov. 474 ... 
£8,106,580 Btock 80/9 992994 259992 9909 994 199099 HOST вое (44 во ++ 8 ) 91 90 9? ó 1 t 6 bs " vl E903 
£3, 105,580 Btock 2/0 Deferred 225205 „% Ж „„ „„ .ü E Е: 8 - 1 4 5 | "n П 7 САЯ 5 
$18,838,800, $100 $2 2 Oable Capital Btook . ...... ... 170 180 170 180 6 2 8} Jan., Apr., July, Oct. . 
1,681,817 | Brook 4% % Do. брег Cent. Debenture Btoom mr - | 90 93 £0 8 4 5 0 " 12% 9! 
16,000 10 4 Oube Submarine Ordinary . 5 8 6$ 6 3 1 | February and August 51 5} 
' 6,000 10 10/0 Do. Preference 10 per . 14 13 14 7 210 í А =. he 
13,000 5 2/0 Direct Spanish „„ "99999999 GO ee 2% 84 24 34 5 14 4 April and October рға á nm 
6,000 5 5/0 Do. 10 per Oent. Gumulstive Preference ....| 7 8 7 8 6 510 à 7 — 
230,000 50 4 Do. 41 per Cant. Debentures «cene. | 08% 102% F8% 102% | 4 8 8 | January and July 
60,710 20 3 Direct United States Cable . . .. 10 10} 101 1t 518 2 an., Apr., July, Oct. |} 104 10} 
+ 92,800 100 4 Direct West India Oable 47 Bg. Db. (within Nos 1 es 101 98 101 4 9 1 | June and m BE — 
£4,000,000 Btock 25 Bastern Ordinary ... Ito 1,200) (red. 12 117 117 122 514 9 | Jan, Apr., July, Oct. | ` 122 112 
21,965,565 | Stock 17/6 Do, N per Oent. Preference Stock ...... еее 84 7 #5 FR 4 0 6 87 81 
£1,584,645 Віюск 4X |+ Do.  éperOent. Mort. Deb. Stock (red.) | 106 108 105  1'8 R14 4 | May and November..| 1094 1053 
800,000 19 2/6 Bastern cn "" eee „„ £66 fee «oe ree ee 10 11 l'à 12 5 12 0 | Jan., Apr., J 5 Oct. 124 we 
820,000 | Btook 4% Do. 4 per Cent. Debenture Btock а xd qr IR 108 105 lis 5 14 1 | February and August 1 tł 105 
4800, 000 100 4X |*Mastern and B. African 4% Mort. Deb., 160^  ..... = 98 101 93 101 819 8 | Feb and August — 
£200,000 ә 4% Do. 4 per Oant. Mauritius Bub. Debs.(red.)..| 99% 1032 99% 102% | 818 Б | May and November ss 
150,000 10 5/0 | Great Northern of Cope Aes MeN ША, + {5 25 17 511 1 | January and dex беу, 268 22 
£66,300 100 44% | Halifax&HPermuda Oa le 4h lac Mori Deb. (wthnNos 95 101 93 101 4 9 1 | June and Decem eds - 
17,000 24 12/6 | Іпд0-Есогореап................. ............ [I to 1, 200) (red. | 87 4l 87 4l 6 111 | May and November ^ 
£100,000 100 6% London Platino-Brazilian 6 per Oent. Deba., 1904.. | 101 105 101 105 514 я | March and September sad 
£100,000 100 4% Pacific & European Tol. 47 Guar. Бер (red.) ers 97 100 97 100 4 0 0 | June and December... | ese ind 
15,009 10 „ West African Telegraph Shares ..................ьве»=. 8 4 3 4 i a poo e 
,008 M West Ooast of America "ТҮЛҮЛИҮТҮЛҮТ 9$» 299 2 „ “+ i i ° s.. ose 
£150,000 100 4% Do. 4 per Cent. Debentur es 6 99 £6 £9 4 0.9 January and July . . - — den 
88,321 19 oo “Went India and Panama. „„ „„ „ „„ И J% fh v" May ds Novem . ove 
84,5631 10 670 Do. b per Dent. lst Prefſ-— F à HH us 6 : li T > 
4,669 10 — Do. - per Cent. 2nd Preference ss. seess 2g 5) 2 88 — - 
£80,000 | 100 5X |* ро. рег Oent. Debentures ........ | SS JU (8 101 419 0 and тшу... is : — 
207, 19 | 8/0 Uem aograph (iaio Br sili'n Submarine) 10 11 10$ 113 6 19 une, Oot., Dec. 1 10,7 
475,000 106 5 5 per t. Debs, (3nd Series, 1906) .. ... 100 103 100 103 417 1 Tene and ember... — 
4:00 Stock 4X ро 4 per Cent. Deb. Stock (red.). .. 97 100 97 100 4 0 0 des 100 — 
TELEPHONES. | 
64,000 £5 5/0 [mill Telephone (fully paid) 4 4} 4 44 511 1 | Aug A a ^ 
$24,860 10/0 8 Consolidated Telephone Con. and Mang. 10 2/0 10 32/0 15 9 O | 3 and October... — — e» 
72,080 2 Monte Меге Telephone Ordinary mee і 4 i Я 5 0 % | November ............. 8 des 
86.492 1 1 Do. 5 per Cent. Preference . posas soe: 1 1 5 0 0 22 $us E 
£1,968,833 | Stock 6 National Co. Preferred Stock e eee 97 99 97 93 6 211 i 99 87 
21,966,667 | Stock 44 Do. Deferred Stock . ЖЕ 70 12 70 72 6 9 1 = 718 69$ 
15,000 10 6/0 Do. 6 per Cent. Oumulative lat Preferenoe.. | 13 14 13 14 4 5 9 | February and August T ose 
45,000 10 6/0 Do, 6 per Cent. Oumulative 2nd Preforenoe .. lij 123 2 13 4 12 4 | " T 12 124 
260,000 8 2/6 Do. брег Cent. Non-Oumulative 8rd Pref. .. b T 44 оё 417 7 " ve bfa b 
41,000,000 Steck Z m Do Debenture Stock & per Oent. (red. 94 96 95 97 812 б June and December ... "T 95 
£600,000 | Stock 4 Do, 4 per Cent. Debentare В! Stock (red. A ä 103 101 103 8 17 8 10 § ^ 
171,504 1 0/6 Orlental .. ТТЛ ТҮТТҮ FOO 250000999049 994000 tee i 1 i 1 - 6 0 0 е апа October 00662 < eee 
58,000 b 3, 0 United River Piata ТТЫ "1959204 %%% юәФФ ++, b 51 6i [ i 0 10 5 5 à ote 
40,000 5 2/6 Do. 6% Oumulative Pref. r ҮСЕ 44 5 43 ba 415 8 4 and "December .. ве. — 
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* In caloulating the yleld on this securi 


t The London 8бос 


| allowance has been made for acorued Intrest; but not 
Exchange Commit tee have refused te «7::t= these. 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 
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50 000 | 1 1% Do. 7 per Cent. Cumulative Preference 7 { 1 i 1$ 5 12 0 eos — = 
92500 10 bu | General Electric (1900) Ltd, 5% Cum. . e 0 10 104 415 3 — 1% Ж 

£200,000 Stock 496 Do. 4% lat оге Debentures ....,......„.. 100 108 100 103 817 8 дд . 15} 
85,000 5 6/0 | Henley’s Telegraph Works Ordinary s.s.s... 16 17 154 1863 6 7 8 | February and August 165, 
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Asovur Easter in each year, in accordance with the Articles 
of Association, the Counsil of the Institution of Electrical 
Engineers preparee a list of Members and Associate Members 
or Associates to fill the several vacancies that there will be 
on the Council at the ensuing annual general meeting. This 
list must be read at an ordinary general meeting four weeks 
or more before the annual general meeting. The Council 
announces that it desires to invite members to assist them in 
the preparation of this list by sending to the Secretary sug- 
gestions of suitable candidates. The names sent in will be con- 
sidered by the Counoil, who, with this list before them, will 
select the names of the Members, Associate Members and 
Associates whom they will in due time nominate in the pre- 
seribed way to fill the several vacancies. This is an innovation 
which will, we are sure, be welcomed by the general body of 
members of the Institution. We trust therefore that members 
will avail themselves of this invitation, for, much as the Council 
endeavours to keep in touch with the membership, our Insti- 
tution is so large that there may well be important sections 
of it who feel that their views are not represented.  Particu- 
lar mention in this respect may be made of the Associate 
Members and Associates who are chosen for the Council. 


Naturally, it is this class of members with whom the 
councillors come less in contact than full members, and if 
unassisted the selection may not always meet with unqualified 
approval. There is, for instance, a widely-spread feeling that 
pure science is so well represented on the Council by our past- 
presidents that younger men of science should not be selected 
ав the junior councillors rather than rising electrical engineers. 
It may be remembered that such men as ARTHUR WhricHrT, 
Sypney EversHep and Н. W. Милев have served as Associate 
members of the Council. 


—= i 


Dr. ANDREWES’ analysis of samples of the air in the carriages 
of the Central London Railway may be taken as a reassuring 
one. The proportion of carbonic acid in the air was found to 
vary between 14:7 as a maximum and 9:6 аз a minimum per 
10,000. Comparing this with air on other underground railways, 
it may be noted that an empty carriage between Baker-street 
and Gower-street stations was found to contain 28-8 volumes of 
CO, per 10,000 volumes of air. In both cases, however, the 
proportion is too high, although it is evident from a com- 
parison that the present condition of the air in the “ twopenny 
tube " is not dangerous, even though it be unhealthy. Both 
railways will be improved in the near future—the Central 
London by the addition of an air compressor and rotary fan, 
and the Metropolitan by the adoption of electric traction. 


mug 


Tuere are indications that some of our eléctrico tramway 
undertakings are prepared to contest what, it seems to us, is 
the logical result of the recent judgment in the House of 
Lords in the Dublin United v. Fitzgerald track-sanding case. 
There can be little doubt, we imagine, that the draughtsman 
of Clause 28 of the Tramways Act would be as astonished as 
the tramway companies at the interpretation which judges of 
all degree have placed upon his words; and, we are afraid, 
there can be equally little doubt as to the interpretation which 
will be placed upon the House of Lords’ judgment by local 
authorities and laymen generally. The Lorp CHANCELLOR, 
Lord Davey and the other judges appear to say: Clause 28 
places tramway companies under the obligation of keeping 
the tramway area in such a condition that it shall not 
constitute a danger to the public, and they must do this in 
the manner laid down by the road authority and to its 
satisfaction, and the question as to whether the track is worn 
or not has little to do with the matter. 
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Ir this be so, the demands of local authorities can only be 
contested on the ground that in particular instances they are 
unreasonable. No doubt, before further legal proceedings are 
resorted to, the tramway companies wil make sure of their 
ground, and they may very probably combine and agree {о 
contest whatever case places the issue in the clearest possible 
light. Probably also, before more money is spent on lawyers, 
those concerned will work out a politico-arithmetical sum and 
discover which is the greater: the cost of track-sanding or the 
cost of legal proceedings plus the cost of irritating the local 
powers that be. 


Charters is a progressive movement, and that higher education 
will receive considerable benefit. | 


Tue question of “mains-charging” has received some 
attention of late in consequence of the long-distance extra 
high-pressure feeders which are coming more and more into 
requisition. If a main of high capacity is switched directly 
on to the high pressure bus bars, there is danger of a seriously 
high potential difference being momentarily generated in it, 
and thus the possibility of damage to the cable and the trans- 
formers connected to it. The extent of this rise of pressure 
has been estimated by theory, and has also been measured ; 
moreover, the engineer has the choice of two methods of dealing 
with it—prevention and protection. The policy of prevention 
has resulted in devices for charging the main gradually hefore 
it is connected up to the 'bus bars, and when the alternate 
method is preferred spark dischargers similar to lightning 
protectors are employed to discharge the cable should the 
pressure become too great. From the letters in our cor- 
respondence columns this and last week, and from inquiries 
we have received from other quarters, it is evident that much 
remains to be known as to the efficacy of the two systems, 
and some engineers doubt even whether either is actually 
necessary in ordinary circumstances. Farther information on 
the subject would, therefore, be welcome. 


— 

Ix our “ Parliamentary Intelligence " will be found a state- 
ment made by the Postmaster-General last evening on the 
much-vexed question of the facilities accorded to the Marconi 
Wireless Telegraph Co. Although Mr. Austen Caampee.an 
« ig not in a position to make any final statement on the sub- 
ject,” he says that he has no doubt that the use of this 
system will be secured ^r the public when is sufficiently 
developed for commercia -“rposes. The Post Office has 
evidently come to the conclu. on, therefore, that at present 
the system is not sufficiently well developed for commercial 
purposes, while the company, on the other hand, maintains, 
apparently, that it is. It would be interesting to ascertain 
what steps the company has taken to demonstrate its point of 
view to the Post Office, aud what guarantee it has offered that 
the “ wireless service will be effectual. In this connection, 
we understand, from an unofficial source, that the Marconi 
Company has signified its unwillingness to accept anything 
less than an exclusive licence. 


In The Electrician of December 26th we gave a report of 
the proceedings before a Court of the Privy Council, which 
was formed to hear applications from Manchester and Liver- 
pool for charters enabling them to withdraw from the Victoria 
‘University, and create Owens College, Manchester, and Uni- 
versity College, Liverpool, separate universities. The appli- 
cations were opposed by the Yorkshire College on the grounds 
that such a proceeding would damage its financial position, 
and that an increase in the number of universities would tend 
to lower the standard of education and the value of degrees. 
After hearing all the evidence, and considering the matter 
carefully, the Committee of the Privy Council apppointed for 
the purpose have issued а report advising His Masesry to grant 
the Charters, They are, however, of the opinion that the 
effect of the multiplication of such Universities should not be 
lost sight of, and that before the draft Charters are finally 
settled Yorkshire College should have an opportunity of 
submitting a draft Charter incorporating a university in 
Yorkshire. The Committee also consider that, ag Visitor, His 
Masesty should have the right to direct an inspection of 
laboratories and equipment, and the methods of teaching. 
The Kme has approved this report on the advice of the Privy 
Council. 

—— 

Wale congratulating Manchester and Liverpool on having 
obtained what they desire, we cannot help thinking that 
such action by other towns in the Britieh Isles would not be 
conducive to good results, nor would it benefit the cause of 
higher education. Yorkshire College has been left in an 
unenviable position; either it must go on unattached and thus 
assume a rank lower than it would if incorporated in a 
university, or it must become a university in itself or in con- 
junction with other colleges. Тһе former course is not only 
distasteful to the authorities but is also wrong in the nature 
of things, and the latter would require an amount of money 
whioh is quite beyond the present resources of the College. 
Whether the new arrangement will lower the status of gradu- 
ales and the standard of education, remains to be seen, but it 
is difficult to perceive how it will improve them, while many 
students living in various parts of the counties will be debarred 
from becoming students of the University owing to its central- 
igation. There are, however, many good arguments in favour 
of the change, one of the chief being that a university spread 
over a large area is too oumbrous to come under the manage- 
ment of one controlling body, and this is doubtless true to a 
large extent. We trust, therefore, that the granting of the 


—— —— € d 


Long Distance Telephony.— The Rome correspondent of the 
Daily Chronicle telegraphs that the Rome-Milan-Turin tele- 
phone service was inaugurated on Sunday last. 

Electrical Engineers (R.E.) Volunteers Dinner.—The regi- 
mental dinner of the Electrical Engineers Volunteers Corps 
has had to be unavoidably postponed. No date has yet been 
fixed. ö 


Errata. On p. 259 of The Electrician for December 5, 1902, 
the weights contained in the tabulated statement relating to 
transformers should be multiplied by 10.—On p. 689 of last 
week's issue, under “Conclusions,” d$ -/dH]0 should, of 
course, read ¢=/aH/0. 

Obituery.— We regret to announce the death on Friday 
last of Mr. William Henry Stanger,of the firm of Messrs. 
Stanger and Blount, electrochemists and electro-metallurgists, 
Broadway testing works, Westminster. The deceased gentle- 
man was 55 years of age.—The death was reported in Ths 
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Times of last Friday of Sergeant E. H. Lewis, R. E., who 
constructed the telegraphs in connection with Lord Kitchener's 
Soudan campaign. His doath is a direct result of the exposure 
and hardships he underwent at that time. 

Marylebone Arbitration Award.—We understand that a 
writ has been issued on behalf of the Metropolitan Electric 
Supply Со. (Ltd.) against the Metropolitan Borough Council 
of Marylebone, in which claim is made for interest on the sum 
of £1,212,000 awarded to the company by the arbitrator as 
the result of the recent arbitration proceedings. This interest 
is claimed from December 81, 1901, the date agreed between 
the parties as that from which the purchase of the company’s 
Marylebone undertaking by the Council should take effect. 

Manhattan Elevated Railway.—In view of mis-statements 
which have been made regarding the operation of the elec- 
_ trical apparatus on the Manhattan Elevated Railway during 
the recent sleet storm over there, we are asked to state that 
the electrical equipment has worked admirably throughout. 
The multiple unit system has not been the direct or. indirect 
cause of any accident or delay. It is not true, as has been 
stated, that parts of the contacts have stuck through fusing 
or freezing, so that the current could not be shut off. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 

Letakia—Cyprus ................... June ү: e hee — 
Dominica—Martinique ... is — 
St. Lucia Martinique ... May 9, 1903 — 
Guadeloupe—Martinique ......... у 9, 1908 .. — 
Puerto Plata— Martinique ......... July 10, 1903 — 
An Kalianda ................._. . Aug. 2,1902 . — 
Guantanamo—MoleSt. Nicholas... Aug. 5,1902 . — 
Cayenne—Pinheiros ............ Ausg. 13, 1903 — 
Bt. Lucia—8t. Vindent Sept. 19,1902 ... — 
Reissi-Isea (Yemen Oct. 22, 1902 — 

S Nov. 35,1909 . — 
Cap St. Jacques— Haiphong ...... Jan. 3, 1905 . — 
Sitoebondo—Bandjermasin .. ... an. 26, 1905 ... — 
Marseilles— Barcelona  ............ Jan. 28, 1905 ... — 
Marseilles—Bona ..................... Feb. 3, 1903 Feb. 14, 1903 


Patent Office Library.— The 1908 edition of the subject list 
of works оп general science, physics, sound, music, light, 
microscopy and philosophical instruments in the library of 


the Patent Office has just been published. This Jittle index 


deals fully with all works in the library under their respective 
headings, in two parts: one being an alphabetical index with 
entries in chronological order, and the other in the form of a 
summary of the headings shown in class order. The list com- 
prises 1,849 works, representing about 9,281 volumes. The 
catalogue entries relating to these works number 2,069, and 
are distributed under 196 headings and sub-headings. We 
strongly recommend all those who have occasion to consult 
the Patent Office Library to purchase one of the lists, which 
may be obtained for the nominal price of Gd. 


Personal.—Mr. А. S. Barnard, who has held the position of 
electrical engineer to the Corporation of Kingston- upon-Hull 
since 1895, has resigned in order to take his appointment of 
electrical advixer to the Ceylon Government. After serving 
his apprenticeship, Mr. Barnard became a partner in the 
manufacturing firm of Messrs. Wynne and Barnet of New- 

castle-on-Tyne, and both for this firm and whilst he was with 
the Corlett Electrical Engineering Co., of Wigan, he super- 
intended a number of contracts for electric lighting and trans- 
. mission of power. 
. electrical engineer at Lancaster. Mr. Barnard is a member 
of the Institution of Electrical Engineers, an associate of the 
Institution of Civil Engineers and a member of the Council 
of the Incorporated Municipal Electrical Association. 

Mr. Marconi was received by His Majesty the King at Buck- 
ingbam Palace on Friday last. | | 

Labour Dispute at the Hackney Electricity Works.—Certain 
of the men employed at the refuse destructor, which is worked 
in conjunction with the Borough Council electricity works at 
Hackney, became dissatisfied with the conditions under which 
they work, and on Monday sought the advice of Mr. Fordham, 
the North London magistrate. It appears that Mr. L. 1. 
Robinson, electrical engineer to the borough, fixed the amount 
- of refuse to be destroyed per cell per day at 15 tons, and as 
sufficient cells are always at work to allow of the whole of the 


For two years, from 1893, һе was borough: 


refuse being finished in ihe course of an ordinary week's 
work, without overtime, providing this rate is maintained, 
he caused & rule to be put into force on December 90, 
1902, stating that if the refuse was not all consumed 


| the last shift of the week would have to work without pay- 


ment until the amount of refuse was finished. In spite of the 
fact that during tests the same men dealt with a minimum of 
14:8 tons and a maximum of 20:46 tons of refuse cell per 
day, they insisted that the cells could not be worked at the 
15-ton rate. Mr. Fordham advised the men not to quarrel 
with their employer, as labour was very scarce, and we now 
learn that they have all agreed to Mr. Robinson’s terms, and 
that the entire matter has been settled. Mr. Robinson had 
given notice of dismissal to the men, which he promised to 
withdraw if they worked at the rate set by him, and аз they 
have agreed to this the notice has been withdrawn. 


Telephony at Glasgow.—The annual festival in connection 
with the Glasgow district of the National Telephone Co. was 
held last Friday evening іп the Grand National Halls, Glas- 
gow. Mr. George Franklin, ex-Lord Mayor of Sheffield, and: 
vice-president of the company, occupied the chair. In the 
course of his address, the chairman said that a year ago there 
was no doubt they were face to face with serious difficulties 
in Glasgow, which were due primarily to the phenomenal 
growth of the company’s business in Glasgow, and, in the 
second place, to the withholding by the Glasgow authorities 
of underground privileges, which had been so readily granted 
by municipalities elsewhere. Thanks to the energy of a con- 
scientious and able staff of workers, these difficulties had been 
overcome, and to-day the company’s position in Glasgow was 
stronger than ever before. With subscribers numbering 
12,000, and calls totalling 84 millions per annum, it was 
clearly proved that their telephone system was of great service 
to the business community of the city. In Glasgow they had, 
however, municipal competition. He had always been an 
admirer of the public spirit and enterprise shown by the Cor- 
poration of Glasgow, and because they had chosen to take up 
the telephone business was no reason, he held, why they 
should be denounced. He thought, however, that it was a 
mistake, and had only resulted in so many thousand persons 
paying two subscriptions instead of one, and the pledging of 
the credit of the ratepayers for the amount of money required 
for the undertaking. He had been told that Glasgow had 
received its charter from King Charles the First. That 
monarch lost his head, and there was a possibility that the 
Corporation, who had derived its charter from him, had done 
the same. As they were in competition with the municipality 
of Glasgow, let them see that it was friendly competition ; 
let it be competition in the interests of the telephone service ; 
let them vie with the Corporation in ‘giving the best possible 
service, and in giving the greater civility and attention to 
complaints. If they did that, it would be found that there 
was room in Glasgow for both telephone systems. During the 
evening a most enjoyable musical programme was provided. 


Physical Society.—In the report of the Council of the 
Physical Society for the year 1902, presented at last Friday’s 
meeting, regret is expressed that, owing to the calls of business, 
Mr. Elder has found it necessary to resign the. post of Secre- 

. There have been four resignations from the society, 
and 11 new Fellows have been elected. The bulletins of the 
proceedings of the meetings have been sent out ral: ly in 
accordance with the terms of Mr. Stanley's generous gift to 
the Society. A new agreement for a term of three years has 
been arranged between the Society and the Institution of 
Electrical Engineers to provide for the continuation. of Science 
Abstracts, and it is hoped that the usefulness of this publica- 
tion will be thereby increased. The treasurer presented the 
balance-sheet together with the following report :— 


The receipts for the present year do not include any exceptional sources 
of revenue such as life-compositions or donations. On the other hand,. 
there are additional sources of expenditure, (1) on the International 
Catalogue £16. 4s. 9d., (2) on the printing and distribution of abstracts 
of proceedinge, about £35. In spite of this the bill for printing has been 
somewhat below the average, so that the revenue has just balanced the 
expenditure. The difference between the bank balance of £167. 13s. 3d. 
at the beginning of the year and the balance of £68. 6s. 6d. at the end of 
the year, is satisfactorily accounted for by the investment of about £98. 
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from the current account, in addition to £571. 10s. 5d. from the deposit 
account, in the.purchase of Great Eastern Railway Debentures. By this 
purchase and the gift of London, Brighton and South Coast Railway stock 
from Mr. W. F. Stanley, the revenue of the Society from investments has 
been materially increased, and will next year amount to about £115. The 
peyments e to Science Abstracts next year will be reduced to about 
£256 under the new agreement with the Institution of Electrical Engineers. 
Thus, although some increase in the printing bill may be expected, it is 
probeble that the revenue will continue to balance the expenditure. 

The following officers and Council were elected for the 
ensuing year :— 

President, R. T. Glazebrook, F. R. S.; Vice-presidents, all Past-presidents 
and T. H. Blakesley, Prof. J. D. Everett, F.R.S., 8. Lupton, and J. 
. Swinburne; Secretaries, W. К. Cooper and Dr. W. Watson, F.R.S. ; 
Foreign secretary, Prof. S. P. Thompson F.R.S.; Treasurer, Prof. Н. L. 

F. R. S.; Librarian, Dr. W. Watson, F.R.S. ; Other members of 
the Council, Dr. C. Cbree, F. RS., W. B. Croft, F. G. Donnan, Н. M. Elder, 
Dr. К. A. Lehfeldt, Prof. J. Perry, F.R.S., A. W. Porter, W. A. Price, W. F. 
Stanley aud W. C. D. Whetham, F.R.S. 


Mr. R. T. Glezebrook then delivered his presidential 
address, an abstract of which appears in another column, 
and the Society adjourned until February 27th. 


The Niagara Breakdown.—At 10:45 p.m. on January 29th 


the bridge connecting power house No. 1 of the Niagara Falls 
Power Co. with the transformer station was struck by light- 
ning which caused short circuits on the cables carried through 
the bridge and started a fire. The bridge, which extende over 
the inlet canal, is à handsome stone structure with three piers 
and four arches, and has a slate roof. Running through it 
were all the cables carrying current for Buffalo and various 
tenants on the company’s lands. These cables, of which there 
were 62, carrying about 50,000 a P., were installed in tiers on 
each side of tha bridge interior and supported on arms or 
brackets. The fire was discovered immediately, and all the 
generators in the big power house were stopped. An alarm 
was at once sent in for the city fire department, and this met 
with quick response. The flames extended with great 
rapidity into the transformer station, and & large amount of 
water was thrown into it and on the bridge before the fire 
was put out, when it was found that allthe cables on the 
bridge had been totally destroyed. The transformer room was 
badly damaged inside and on the roof, and the interior and róof 
of the bridge was burned. The destruction of the 52 cables out 
off every consumer who had been receiving current from them. 
This included Buffalo and its trolley and lighting plants, 
numerous industrial establishments, grain elevators, large 
stores, the International Railway and all its lines in Buffalo 
and the suburban places, and the majority of the electro- 
chemical plants in Niagara Falls, on the lands of the Power 
Company, had their current cut off. While the fire prevailed 
the big installations of the two power houses were completely 
shut down. The Niagara Falls trolley cars were without 
power, as was also the Buffalo and Niagara Falls Electrio 

ight and Power Co., which company operates the lighting 
system at the Falls. lley cars midway -between the cities 
mentioned came to a standstill. Within an hour after 
the fire was out current was again supplied for the 
operation of the trolleys and arc lights of Niagara 

alls, this service being fed through the rotary trans- 
formers in power house No. 1, which were unaffected. In 
spite of the fact that it was midnight, every available man 
was summoned to the task of reconstruction, and temporary 
. repairs were made at once to the roof of the bridge and to the 
transformer station. Temporary cables were then run and.con- 
nections made. Although water had wetted several of the trane- 
formers it was possible to connect some of them up, and this. 
made it feasible to give Buffalo a service very soon. Every 
effort was made to get current over the transmission line by 
Friday noon, but a short circuit occurred and retarded matters 
until 4:80 p.m., at which hour the Buffalo transmission was 
resumed with 10,000 m.». On Saturday, however, Buffalo 
was receiving its normal supply. By Saturday night the 
majority of the company’s consumers were once more in a 
position to take as much energy as they required. 


The General Electric Co.’s Staff Dinner.—On Saturday last 
he annual staff dinner of the General Electric Co. was held at 
the Trocadero, and some 300 ladies and gentlemen were present, 
including several guests. The toast of the Imperial Forces” 
was responded to by Major-Gen. Webber and Col. Crompton, 


| and Bevis. 


the latter stating that the Electrical Engineers Volunteers at 
any rate were satisfied with the War Offise. He also referred 
to the fact that the strength of the corps was to be doubled— 
as announced in our issue of last week. Mr. Hirst (the chair- 
man), in proposing the toast of the evening, said that a cen- 
tury ago the maxim '' England expects every man to do his 
duty was good enough. Now every man must do more than 
his duty. Then we had only to win the battles, but now we 
had to win battles and make them pay. Other countries had 
done all they could to attack the commerce of Great Britain, 
and we had either to defend, fight, or give up. The General 
Electric Co. would fight—and fight foreign competition with 
its own weapons. Messrs. Bell and Bacon responded on 
behalf of the staff, and proposed the health of the directors, a 
toast which was in its turn acknowledged by Messrs. Eckstein 

Mr. Max Byng then rose and read a letter of 
greeting from his brother Gustav, whose health rendered 
it impossible that he should forsake Montreux for London. 
He then proposed the health of the guests, coupling this 
toast with the names of Mr. J. Swinburne and Mr. J. 
Gavey. Mr. Swinburne, in response, said he was glad 
to observe such cordiality between the various members 
of the staff of the company, for often in a large company 
such as theirs the individual members of the staff showed 
loyalty to their department instead of loyalty to the concern 
ав а whole. The General Electric catalogue was wonderful ; 
the company, it appeared, would sell everything, from single 
electropathic belts to dynamos by the dozen. For example, 
if he wanted an electric brash, he would look it up in the 
catalogue and find it priced at,£149. 15s. 9d.; on expressing 
surprise at the high price, it would be explained to him that 
there was а discount to come off, the net price being then 44d. 
—the list price merely represented the value of the goods. 
Mr. Tesla had told him that he always slept with Clerk Max- 
well's book under his: pillow—not because he understood it, 
but because he thought it did him good; Mr. Swinburne, 
for his. part, took the General Electric catalogue to bed 
with ,him,.and.read it to send him to sleep if his thoughts on 
entropy kept him-wakeful. Mr. Gavey said that they must 
not be too pessimistic; his own observation convinced him 
that the electrical industry in this country was growing at a 
rapid rate. Mr. Medhurst proposed the health of the chair- 
man (Mr. Hirst). Referring to that gentleman's remarks 
about fighting, he could bear testimony to the fact that the 
company fought honestly and were afterwards good friends. 
He spoke in praise of Mr. Hirat's successful endeavours to 
place the Benevolent Fund of the Institution of Electrical 
Engineers on a businesslike basis. The last speaker was 
Mr. Dane Sinclair, who asked them to drink to the health of 
Mr. Gustav Byng, referring to that gentleman's views on 
protection, as against free trade, with which views he heartily 
concurred. 


The Electrolytic Separation of Copper and Nickel.— The 
December and January issues of the Elektrochemische Zeitschrift 
contain articles by T. Ulke, dealing at considerable length 
with the various electrolytic processes which have been pro- 
posed and tried for the separation of copper and nickel from 
alloys containing these metals as chief constituents. The 
patented processes of André (1877), Basse and Selve (1891), 
Ricketts (1894), Hoepfner (1895), Classen (1897), Borchers, 
Frasch (1901) and Browne (1902), are all described. Accord- 
ing to the author, the methads of Hoepfner and of Frasch 
have undergone recent trial at Hamilton, in Canada, but no 
striking practical results have been achieved. Browne's process, 
he states, is in use at a small experimental plaat at Cleveland, 
Ohio, where 8 to 15 tons of the metal are being produced 
per month. In this process a nickel-copper chloride solution 
is used as electrolyte, with anodes of the alloy, and copper is 
first deposited. The exhausted electrolyte, with the chlorine 
from the anode chamber of the cell, is then used to act upon 
fresh supplies of the alloy or upon copper-nickel matte in a 
special apparatus, and this treatment is coatinued until the 
greater portion of the copper has been deposited. The remain- 
ing copper, and the iron present as an impurity, are then 
5 by chemical treatment, and the nickel is deposited 

m the purified chloride solution, the liberated chlorine being 
again used for acting on fresh supplies of the alloy. Ulke con- 


ТНЕ ELECTRICIAN, FEBRUABY 20, 1903. 


713 


siders that noue of the above electrolytic methods can oom- 
pete with the well-known “ Orford " process (generall 
known as the tops and bottoms process), which is entirely 
metallurgical in character. This process still supplies prac- 
tically the whole of the nickel, extracted from mixed copper 
and nickel ores. Ulke then gives details of his own electro- 
| “ло process, patented in the United States, Canada and the 
nited Kingdom in March, 1902. This process is continuous 
in operation, and is, therefore, in his opinion, free from the 
chief defects attaching to those previously described. It is 
applicable to all alloys containing two metals, one of which 
-can be deposited from an acid solution with low E.M.F., and 
the other from an alkaline solution with high E.M.F. Copper 
and cadmium are typical metals of the first class; cobalt, 
nickel and zinc of the second. With nickel and copper ар 
alloy containing not more than 20 per cent. Ni is most suited 
for treatment by the process. The alloy is used as anode in 
a bath containing an acid solution of nickel and copper sul- 
phates as electrolyte. On passing a current both metals 
dissolve, but only the copper is deposited. In order to keep 
the composition of the bath constant, portion of the elec- 
trolyte is continuously withdrawn, and fresh copper sulphate 
(obtained at а later stage in the process) ів added. The pro- 
portion of the electrolyte withdrawn amounts to from 21 to 8 
per cent. of the total volume per 24 hours. The solution with- 
drawn, containing chiefly nickel sulphate, with copper as an 
impurity, is treated in a ial mixing vessel with ammonia, 
and the double sulphate of nickel and ammonium is crystal- 
lised out. If contaminated with оор it is purified by 
re-orystallisation. To obtain the nickel from this salt it is 
dissolved in water, and the solution is electrolysed in the hot 
state, after making alkaline with NH,OH, with lead anodes. 
The exhausted solution is worked up for nickel sulphate and 
free ammonia, which are used over again in the process. 
-Ulke does not state whether this process is in actual use, but- 
we believe that it is about to receive industrial trial at the now 
electro-metallurgical centre at Sault Sainte Marie, Canada. 


— . 
MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


-(To-day) FRIDAY, February 20th. 
IxsTrTUTION or ELBCTRICAL ENGINEERS : STUDENTS’ SECTION. 
Jp.m. Visit to the Board of Trade Electrical Standardising Labora- 
tory, Whitehall. 
RovaL IwnsrrTUTIOR. 
9 pm. Evening Discourse by Dr. Е. H. Griffiths, F.R.S., on “The 
Measurement of Energy.” 
-SATURDAY, February 21st. 
JUNIOR ImstITUTON OF ENGINEZBS. 
3 p.m. Visit to the East Greenwich Gas Works of the South Metro- 
politan Gas Co. 
NortH-East Coast IwsrrTUTION or ENGINEERS AND 3 


7:30 p.m. Meting at 58, Bath- street. Paper to be read: “Water 
in Steam," by James Andrews. 
"WEDNESDAY, February 25th. 
INSTITUTION or ELsorRICAL ENGINEERS: BrRMINGHAM LOOAL SECTION. 

7:80 p.m. i Meeting at.the University. Paper to be read: 

Network Tests and Station Earthing," by A. M. Taylor. 
“THURSDAY, February 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

з p.m. Ordinary General Meeting. Paper to be read: “The Nernet 
Lamp,” by J. Stóttner. Time permitting, the. following will also 
be read: Distribution Losses in Electric Supply Systems,” by 
A. D. Constable and E. Fawssett, and an abstract of a Paper read 
before the Glasgow Local Section by M. B. Field оп February 
10th on “A Study of the Phenomenon of Resonance in Electric 

Circuit by the Aid of Oscillograms." 
ebruary 27th. 


FRIDAY, Р 
PursicaL SOCIETY. | 
5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) On the Measurement of Small Capacities 
and Inductances," by Prof. J. A. Fleming and Mr. Clinton. (8) 
"On the Interpretation of Milne Seismograms, by Dr. Farr. 
(д) “On the Thickness of the Liquid Film formed by Condensa- 
tion at the Surface of a Solid,” by Dr. Parks. 
SATURDAY, February 28th. 
ROTAL INSTITUTION. 
3 p.m. Afternoon Lecture I. by the Right Hon. Lord Rayleigb, 
F.R.S., on “ Light: Its Origin and. Nature." 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fovewær р’'Аївва]ј · 

Stationary Wire Waves.—In 1892 Arons described & method 
of making wire waves visible by stretching two aluminium 
wires along а glass tube 2.5 metres long aud exhausting the: 
air down to'a pressure of a few millimetres. Later on, 
Coolidge obtained similar luminous phenomena in the open 
air, but feebler. J. J. Borgmann has now obtained them on 
a single wire, mounted along the axis of a tube and connected 
with the secondary circuit of a Drude apparatus for determin- 
ing dielectric constants. He used a Tesla transformer and a 
Blondlot vibrator fed by an induction coil of 8cm. spark 
length. Spindle-shaped luminosities are seen on the wire 
itself where the ventral segments of the vibrations are. On 
varying the position of the first bridge wire the length of the 
waves is altered, and hence also the number of luminous 
stretches on the wire. Photographic records can be obtained 
in about eight minutes. The diameter of the tube is of no 
consequence. But it must not be too highly exhausted, other- 
wise the glow filla the whole tube, nodes and all. A curious 
circumstance is that the glow does not set in at once, but two 
or three minutes after the current has been turned on. The 
interrupter must work uniformly and rather rapidly. Other- 
wise the phenomenon may fail entirely. 

[J. J. Boramann, Phystkal. Zeitschr., February 1, 1905.) 


Edison Phenomenon.—According to M. Allegretti, the Edison 
phenomenon, consisting of the passage of electricity from the 
extreme negative end of the filament of ап incandescent lamp 
to & metallic plate introduced into the bulb, has not yet been 
fally explained, although much work has been done upon it by 
Preece, Fleming and others. The main question is as to 
whether we have here à phenomenon of ionisation or a true 
projection of negative particles. The author prepared a special 
vacuum tube having three openings by means of which the 
two electrodes and the metallic plate could be easily replaced. 
He found that the current between electrode and metallic 
plate deoreasés rapidly as the distance inoreases, and less 
rapidly as the area of the plate diminishes. The phenomenon 
produces no effect upon a sensitive plate wrapped up in black 
paper. A magnetic field weakens the current perceptibly, 
especially at the lower pressures. The author believes that 
the phenomenon is primarily due to ionisation, but that at 
the higher vacua it is enhanced by the production of cathode 
rays which may be deflected in the same way as the ordinary 
cathode rays by a magnet. | 

IM. ALLEGRETTI, Phystkal. Zeitschr., February 1, 1905.] 


Dielectric Constants. —In a non-uniform electric field a non- 
uniform system of dielectric media experiences a displacement, 
since the portions of the system having a greater dielectric 
constant are subjected to a stronger impulse towards the 
points of highest potential. This fact is used in ап ingenious 
manner by J. Billitzer for the determination of dielectric 
constants. He puts the substance under investigation into 
the form of a thread: or small sphere, attaches it to a quartz 
fibre, and suspends it in a liquid of known dieiectric constant. 
To avoid polar effects, an alternating current is sent through 
the liquid by means of two platinum electrodes. The pen- 
dulum then shows a deflection unless its dielectric constant 
is equal to that of the liquid. Any liquid which does not 
attack the body may be used.. The author uses a mixture of 
acetone and hexane in various proportions, which give a 
variation of dielectric constant from 2 to 24. If the dielec- 
tric constants of liquids are to be determined, various 
pendulums of known dielectric constants may be employed. A 
set of glass pendulums with dielectric constants varying from 


| 4 to 10 may be constructed, and would probably prove very 
quick and convenient. 


(J. Впллтткв, Physikal. Zeitschr., February 1, 1905.) 


Polar Heating Produced by Sparks.—According to E. Villari 
Sparks from а condenser passing from one pointed thermo- 
couple to another or to а sphere or diso heat the thermo-couple 
in nearly the same proportion, no matter whether iiis posi- 
tive or педант, but the heating greatly depends upon Ше 
gas through which the sparks pass, being about 24 times ав 
great in nitrogen as it is іп hydrogen. When the sparks are 


te 
- 
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supplied by an induction coil, the heating is much greater at 
a negative thermo-couple than at a positive one. This differ- 
ence of heating is a peculiar phenomenon which is not due to 
any difference in current intensity produced by reversal. In 
rarified nitrogen, which has a small resistance, both direct 
and reversed sparks pass and the discharges are much more 
energetic. Therefore, the polar heating by these discharges 
is much greater than in nitrogen at atmospheric pressure. By 
passing the same current through two bulbs in succession, one 
of which contains nitrogen at ordinary pressure and the other 
rarified nitrogen, it is found that the cathode is always more 
strongly heated than the anode. The author recalls the analogy 
of the electric arc, which experiences a higher resistance in 
hydrogen than in air. 
LE. VILARI, Physikal. Zeitschr., February 1, 1903.) 


Electrolytic Superoxides. —It has hitherto always been sup- 
posed that the lead peroxide deposited at the anode of a 
solution of a lead salt traversed by a current is the binoxide 
of lead, PbO, and the weight-ratio of lead to oxide has been 
given as 0:866, that being the ratio of the molecular weights 
of Pb and PbO, А. Hollard has, however, found that 0:866 
is too great, and that higher oxides are deposited. Also, that 
the proportion of these higher oxides is the greater the smaller 
the concentration of the lead in solution. - He used platinum 
electrodes, the anode being platinised, and added nitrate of 
copper to the bath so as to get a compact deposit of lead. 
The ratio Pb : PbO, was found to vary from 0-740 to 0 861 as 
the concentration was increased. There was always more 
oxygen deposited at the anode than was necessary for forming 
PbO, In fact, it is most probable that very high oxides were 
formed, but the author has not determined their exact nature. 
Lead is not the only metal showing this phenomenon. An 
alkaline solution of nickel pyrophosphate yields an oxide 
corresponding tò the formula NiO, and a solution of sulphate 
‘of. bismuth containing а little nitric. acid and copper sulphate 
yields an oxide of the formula Bi,0.. These have only been 
obtained in dilute solutions, as the salts are rather insoluble. 

(A. HoLLARD, Comptes Rendus, January 26, 1903.) 


Seismographs.—G. Lippmann has devised an electric: con- 
trivance for setting a seismograph in motion. The ordinary 
Italian seismographs are subject to an imperfection which 
prevents them from registering a disturbance from its very 
beginning. In order that the curve of a seismograph should 
be easily measured, it is necessary that it be traced on paper 
having a certain velocity. The instruments in which the 
- drum is in motion night and day do not move more than 
0:06 ог O0-1mm. per second. If the velocity is increased, it is 
necessary, for the sake of economy, to employ an apparatus 
which only moves during the earthquake shocks. Therefore, 
the drum must be released a few seconds before the shocks 


arrive. The author employs three stations, A, B and C, 


several miles apart. At A an electric alarm is stationed, 
. which, on receiving a shock, releases the seismographs at В 
and C. This release is accomplished with the velocity of 
telegraphic transmission, whereas the earthquake shock is 

pagated only with the velocity of sound through solids. 


the three stations are placed in a triangle, and alarms 


attached to each, registration. can be effected from whatever 
. direction the shock may come. The apparatus can also, under 


- favourable circumstances, be used for determining its velocity Ө _ 
measured. The instrument consists of a telescope which pro 


of propagation. (0. Lirrmann, Comptes Rendus, January 26, 1905.) 


Radw-activity and Gravitational Energy. — R. Geigel has 
made some experiments with the object of determining whether 
the energy of radio-activity is derived from gravitational energy. 
He suspended a small bob of lead weighing 6:5 grammes over 
a watoh-glass containing 1 gramme of radio-active substance 
(kind not specified), aod noticed a temporary diminution of 
weight amounting to 0:035 millegrammes. Не supposes that 
‘‘rays'’ of gravitational energy proceed from the whole earth 


towards the lead, and are partly intercepted by the radio- 


active substance. On this assumption he calculates the inter- 
cepting or absorbing power of the radio-active substance, 
varying the distance and dimensions of the substance for the 
purpose. The thickness of the radio-active layer varied from 
8mm. to 21mm., and its width from "mm. to 19mm. Не 


found that immediately after stirring the substance the loss of 
weight was greater, aud also that some loss of weight remained 
after removing it. The whole reasoning appears to be some- 
what loose. If energy is absorbed there should be a per- 
manent loss of weight, unless its restitution is accounted for. 
If force only is intercepted, there is no loss of energy and no 
explanation of the radio-active energy. Їп any case a reduc- 
tion of the radio-active surface does not bring about a smaller 


loss of weight. (R. Окюкт, Ann, der Physik, No. 2 1908. 
Earth-current Disturbances.—Bir Oliver Lodge makes an 


interesting communication on some characteristic electric 
earth-current disturbances observed in recent experiments in 


wireless telegraphy. In the Post Office system a sensitive 


telephone receiver is connected in a low-resistance circuit 
earthed in the sea at both ends. The disturbances evince 
themselves by producing various characteristic noises in the 
telephone receiver, though far removed from the usual induc- 
tive influences. . They аге stronger in summer than in winter, 
and strongest about sunset. They may be divided into noises 
resembling (a) uniform flowing or rushing of water, (b) inter- 
mittent crackling, (c) bubbling and boiling of water, (d) rocket 
disturbances, and (е) high-frequency disturbances inaudible in 
the telephone but evidenced by the coherer or other detector. 
The rocket disturbances commence with a shrill whistle, and 
die away in a note of diminishing pitch. They are probably 
due to meteorites rushing through the atmosphere and pro- 
ducing electric disturbances of diminishing frequency as their 
velocity decreases. They are more usually observed at night 
time, not because meteorites are more frequent then, but 


because in daylight the highly ionised air screens the effect 


by absorption. At nightfall the day ionisation disappears, 
and the clearing-up is accompanied by the noises described. 
. . [O. Lopez, Proc. Roy. Soc., January 22, 1905.7 


Electric Dissipation in Fog.—A. Gockel has studied the 
effect of fog upon the distribution of atmospheric potential 
and upon the mobility of positive and negative ions. He 
comes to the conclusion that ascending air-cu-rrents, such 8 
are prevalent in cyclonic areas, carry with them negative 1008. 
These give rise to the formation of clouds, as a rule, since the 
negative ions are the most effective condensation nuclei. At 
Freiburg the author has observed a quicker dissipation of 
positive electricity with a falling barometer. А surplus of 
positive ions, as always exists near the mountain tops in fine 
weather, may be reversed by fog, since the positive ions аге 
gereened off and prevented from coming through from above. 
During snowstorms there is а quicker dissipation of positive 
electricity, and, therefore, a prevalence of negative ions. The 
low-lying fogs occurring in autumn and winter are almost 


| always produced by descending air-Currents, such as prevail 


during anti-cyclones. These descending air-currents take down 
with them a quantity of positive ions. This gives rise to the 
strong surplus of positive ions in the layer above the fog, 5? 
found by Ebert in his balloon voyages. The author suspect 
a close relation between dissipation and atmospheric pressure. 
IA. GockzL, Physikal. Zeitschr., February 1, 1908.) 


An Optical Pyrometer.— L. Holborn and F. Kurlbaum 
describe an optical pyrometer constructed upon a new plan, in 
which both sources are viewed direct, and the standard 18 
adjusted to а sufficient intensity to merge into the source 


duces an image of the source under investigation in the plane 
of vision, and in the same plane is mounted a loop of ше. 
descent filament contained in a circular globe, which re 
not perceptibly influence the optical system. A red 8 Es 
tinted with cupric oxide is inserted in the eyepiece, 80 t sr : 
a homogeneous radiation is secured. Under ordinary ©!reU 
stances a simple red surface is seen through the eye- Piece, m à 
on it the black filament. The current is then turned s J 
is increased until the filament can be no longer distingu!” E пи 
The filament appears to dissolve in a fiery gas, an zu 
impossible to locate it except by the terminals, which rem ч 
cooler and, therefore, less brilliant. The photometer or руг, 
meter is calibrated by means of а radiating black body, 
described by Lummer and Pringsheim. | 903.1. 
[HOLBORN and KURLBAUM, Ann. der PAysik., No. 2, 10. 
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THE BLOOM-STREET STATION OF 
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THE MANCHESTER CORPORATION ELECTRICITY 
WORKS. 


(Concluded from page 675.) 


r- There are two Mather and Platt surface condensera to each 
engine. These are fitted with Edwards air pumps and 
Gwynne circulating pumps. Canal water, which appears to 
cause a considerable amount of trouble on account of mad, is 
used for circulating, but the air-pump discharge is not at 
po used for feed purposes. The air pumps are driven 

m rocking levers pivotted on the maln engine standards and 
connected to the crosshead in each саве by links. Tho etraulat- 
ing pumps are electrically driven by Westinghouse open-type 
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built оп а frame of rolled steel angles, to which the slate 
panels are fixed. The slates are enamelled on both sides, and 
are 21in. thick ou the generator panels and 2in. thick on other 
parts of the board. The left-hand portion of the board con- 
tains the trastion feeders, and is divided into 18 panels, The 
outside panel on the left is fitted up with a disconnecting 
switch for the negative side of the traction system, and an 
edgewise ammeter reading to 7,000 amperes. A leakage 
ammeter for indicating the current flowing to earth from the 
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Тнв Broom STREET STATION SWITCHBOARD. 


12 в.н.р. motors. In the engine room is fitted а 30-ton over- 
head travelling crane by Messrs. Higginbottom and Maunock, 
all its three motions being operated by a single motor. It is 
possible to run all four engines quite apart from the surface 
condensers ia conjunction with which it is customary to work 
them, and this is accomplished by means of au atmospheric 
exhaust valve, which permits the exhaust to enter a wrought- 
iron pipe, which is taken up outside the stack to its entire 
height. The erection of this pipe is an extraordinary example 
of the art of the steeplejack, aud was carcied out by Mt. 
Bidder, of Salford. It was made by Messrs. Mechan & Sons. 
The switchboard is arranged to control the output of foar 
1,800kw. and two 750kw. continuous-current generators, and 
the feeders for lighting and traction equivalent to the output 
of the dynamos. In addition, there is an inter-communication 
panel which eonnects the Dickinsou-street station, so that 
these two stations can help each other during heavy loads. 
The board, which is 586. long by 106. Bin. high overall, is 


| middle wire is also fitted on this panel. To the right of this 


panel is a single traction feeder, and each of the other panels 
contains two traction feeders, making 28 in all, Each positive 
traction-feeder panel is fitted with an automatic overload out- 
out, а moving coil ammeter and a knife switch, the carrying 
capacity of these being 500 amperes. 

. To the right of the traction feeders are the generator panels, 
the first two containing the apparatus for two 750kw. dynamos, 
and are connected to the traction side only. Each panel is 
divided down the centre, one-half being positive and the 
other negative. The equipment for eaen dynamo consists of 
an edgewise.ammeter reading to 2,500 amperes, two Andrews 
reverse-current cutouts (one in positive and one in negative), 
and two single-pole knife switches. A current indicator 18 
arranged as а shunt to the compound winding of the dynamo. 
Next to the 750kw. panels are the four 1,800kw. panels, 
divided as in the 750kw. panels. The equipment of each con- 
sists of an edgewise ammeter reading to 6,000 amperes, two 


D 
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reverse-current cut-outs, two single-pole change-over knife 
switches, one for each pole, and a current indicator shunted 
across the compound winding of the dynamo. The change- 
over switches are arranged to be on the lighting ’bus bars 
when up, and on the traction bus bars when down, and their 
sition is indicated by two lamps, white and red, the white 
eing lighted when the machine is working on the traction 
side, and the red when on the lighting side. Above the gene- 
rator panels are the voltmeters, one connected to the traction 
bus bar and one to the lighting bar. The other two are con- 
nected by a plugging arrangement to the generators as required 
when paralleling. | zx ' 
‚ To the right of the generator panels is the Dickinson-street 
connecting panel. This is fitted with two edgewise ammeters 
and two single-pole switches, capable ofcarrying 8,000 ampereb, 
the connections being made to the lighting side only. Fol- 
lowing the Dickinson-street panel are the six lighting feeder 
panels. Every panel contains four feeder equipments, each 
consisting of an edgewise ammetter and two 800 ampere 
single-pole switches, one for each pole. | 


ij 
D 


Scale 1:48. 
SECTION THROUGH CABLE TUNNEL. 


The ’bus bars are carried on wrought-iron brackets attached 
to the frame work, the traction bars being carried across the 
generator panels and traction feeder panele. The latter are 
built of laminated copper, and have a sectional area of 6 sq. in. 
each. The lighting bus bars are carried across the generator 
and lighting panels, their cross section at the generator end 
being uo less than 18 sq. in., but this is tapered off.to the end 
of the feeder panels. Slate partitions jin. thick are fitted 
at back and front of the board between the various panels and 
poles on the panels and along the top of the generator panels 
above the circuit breakers to protect the instruments. On the 
back of the traction feeder panels are fitted Garton Daniel's 
lightning arresters for each feeder. Unfortunately, the amount 
of daylight which reaches the board even at midday is 
extremely small, and therefore lighting is done by brackets 
fixed to the gallery supports in front of the board; the direct 
light of the lamps is not allowed to fall on the ammeters, 
but each lamp is fitted with an inverted conical opal shade 
which disperses the light andallows the meters to be easily read. 

In the basement, under the engines, the condensers are 
situated, and there is also a cable tunnel of very admirable pro- 
portions containing six cables, each having a section of 1 sq. in., 
and 28, each having a section of 0'5 sq. in. All these were 


‘manufactured by Messrs. Callenders and, with the exception 


of four of the 0:5 sq. in. which are lead covered, they are all 
of the vulcanised bitumen type. The method of supporting 
the cables is shown in the section of the tunnel which we 
reproduce, except in isolated cases when they are held in posi- 
tion by means of cable supports which are built up of 
2]in. by fin. flat iron. Porcelain troughs are interposed 
between the cables and the iron, as shown. | 
Considering the superficial area occupied by the station, it 
is little short of surprising to find so much plant within it, 


and in any case it can never be said that there is superfluous 
room. The load on this station is nearly all traction, although, 
as has been seen from the description of the switch board, it is 
possible to cause any or all the machines to work on either 
the lighting or traction load. For this reason the load curves 
which we reproduce are particularly interesting. In the dia- 

“Load curves A” the dotted line represents the 
combined loads on both Dickinson- street and Bloom-street on 
on August 14, 1901, and the continuous line those on the 
same date in 1902. The former curve represents 60,000 
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Scale 1: 12. 
CABLE SUPPORT. 


ampere-hours |and the latter 101,800. Special interest 
attaches to this diagram owing to the fact that a storm came 
on very suddenly on August 14, 1902, and hence the excep- 
tionally sharp peak occurring at about midday. The curved 
shown in the diagram “Load curves B," were taken on. 
December 23, 1902, and illustrate an ordinary heavy load. 
It will not be out of place in this article to mention an inte- 
resting feature of the Dickinson-street station adjoining—viz., 
the recent installation by Messrs. C. A. Parsons & Co. of two 
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turbo- generators of the same capacity as the reciprocating sets 
in Bloom - street. 

They consist of 2,500 н.р. Parsons steam turbines, each 
driving two separate six-pole, continuous-current 1,800kw. 


dynamos coupled directly in tandem. The dynamos are 
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intended for the lighting circuits only, are shunt-wound and 
capable of giving a voltage of from 400 to 450 volts. The 
armatures are coupled so that the commutators are together ; 
they are surface-wound and weigh 10 tons each. 
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The condensing apparatus is of the jet type, fitted. with 
Messrs. Parsons compound air pumps driven directly by а 
20 в.н.р. shunt motor running аё 110 revs. per min. and of 
Messrs. Siemens Bros. design. The discharge is effected by 
& Gwynne centrifugal pump, driven by a Siemens shunt motor 
of 80 в.н.р. and running at 500 revs. per min. Provision is 


„ 


also made for exhausting into the atmosphere when necessary, 
an automatic valve being provided for this purpose. 

The total weight of each machine complete without con- 
denser is 85 tons, slightly over 0:2 of the total weight of one 
of the Bloom-street Musgrave- Westinghouse sets, and about 
0-7 of the weight of the flywheel. The floor space occupied is 
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View SHowING CONSTRUCTION OF OVERHEAD EQUIPMENT, 


47ft. біп. by 8ft. бір. or 400 sq. ft.—i. e., 0:22 sq. ft. per kilowatt. 
The average height is only 9ſt., while the highest point does not 
exceed 11ft., all measured from floor level. The guaranteed 
steam consumption with 27in. vacuum at full load is 20lb. 
per kilowatt-hour, and at half-load 28lb., the steam pressure at 
the stop valve being 125lb. per square inch without super- 
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SINGLB-TRUCK, DOUBLE-DECK CAR. 
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heating. The armatures are connected up in parallel with 
each other, and an automatic brush rocking gear is fitted to 
each and actuated from the turbine so that the brushes are at 
the best position on the commutators at any load. The 
turbines are of Messrs. Parsons latest design for the power— 
viz., one cylinder, compound, parallel flow type, running at a 


718 FEBRUARY 20, 1908. 


Speed of 1,040 revr. per min. It is fitted with mechanical 
| 5 that govern the speed, so that from no load to full 

ad the differance does not exceed 8 per cent. The first 
machine has now been running on load daily since the latter 
part of last year, and has proved in every way satisfactory. 
The absence of vibration is very remarkable, in fact, weré it 
not for the noise made by the rapid whire of the armatures 
and that caused by the brushes on the commutators, it would 
be practically imposeible to determine whether the machines 
were running or not. 

No article on the extensions, details of which we have given 
above, would be complete without reference to the prineipal 
object for which they were made—viz., the Corporation tram- 
ways, of which the first gestion was opened in June, 1901. 
There is an equivalent of about 150 miles of 4ft. 8$1п. track, | 
nearly 100 miles of which have now been electrically equipped. 


wide and 4in. to 9in. long, and the joints are filled in with 
lime stone chippiogs and runfwith pitch. The paving has 
been laid on a bed of sand. 

The special track work has been supplied by the Lorain 
Steel Co., the rails by Bolckow, Vaughan & Co., and the cross- 
over roads, diamond turn-out8 and throw-overs by the Lorain. 
Steel Co. and Askham Bros. and Wilson. A small portion: 
of the overhead equipment was carried out .by Messrs. 
Macartney, McElroy & Co., bat most of it was done by the 
Corporation's own staff. The steepest gradient is 1 in 14, and : 
the sharpest curve has a radius of 35ft. The trolley wire 
consists of 4/0 S. W. G. hard drawn copper, and the feeders, 
supplied by Messrs. Callenders and Glovers, have a section 
of 4 eq. in. each and are laid under the footpath. The line 
voltage is 500. There are 810 сагв of various types, both 
single and double truck and single and double deck, having 


ONE or THE 1,800kw. Parsons TURBO-GENERATORS AT DICKINSON STREET. 


_ The foundations are composed of cement concrete mixed 
in а proportion of 6 to l, 18in. wide and біп. in thickness 
under each rail. Under all special track work, junctions, &c., 
the concrete has been carried out for the full width of the 
track. In places where the ground has been found to be of a 
soft nature it has been excavated and an extra thickness of 
concrete putin. Speaking generally, the road bed of the Man. 
chester tramways is so good that it has not been found neces- 
sary to put the concrete the whole width of the track. The 
steel girder rails are Тір. deep with &.7in. flange, and weigh 
1021Ь. to the yard ; they аге rolled in 60ft. lengths, and are 
tied together every 10ft. with дїп. by zin. tie bars. The joints 
are made with fish plates weighing 64lb. per pair, with бір. 
bolts to each joint. No sole plates have been used. The 
bonding at the joints has been carried out with one inside 
flexible bond 84in. long and two bonds 80in. long. The two 
tracks are cross bonded about every 200ft. The paving is 
composed of the best біп. Welsh granite setts Зір. to 3tin. 


seating capacities of from 45 to 79 each. The motors are 
coupled to the axles through single reduction gear and there 
are two motors on each car, of 25 or 85 н.р. , according 
to type of car. Series parallel control has been adopted with 
an electric and hand brake to each car. The car bodies were 
supplied by Messrs. G. Е. Milnes & Oo. and the Brush Com- 
pany, the electrical equipments by the British Thomson- 
Houston Co. and Dick, Kerr & Co., and the trucks by 
the J. G. Brill Co., R. W. Blackwell & Со. and the Bruch 
Company. - | 

The Manchester tramways system joins other systems a8 
follows :— 

The Oldham system at the boundary of Oldham and Failsworth, 

The Ashton-under-Lyne system at the boundary of Ashton-under-Lyne 
and Audenshaw, 

The Stockport system at Stockport, 

Tne Salford system at the boundary of Manchester and Salford, and 

The Middleton aystem at Middleton. 


The Corporation of Manchester have entered into agree 
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nients with the Corporations of Middleton and Stockport and 
the District Councils of Failsworth, Droyleden, Audenshaw, 
Denton, Gorton, Levenehulme, Heaton Norris, Withington, 
Moss Side and Stretford to take leases of the lines in their 
respective districts. Thus, the Manchester system forms the 
centre of a great network of tramways extending from Bolton 


We wish to tender our sincere thanks to Me. С. F. Metzger 
for affording us the necessary facilities for viewing the works, 
and to Mr. F. Н. Whysall, resident engineer of both the 
Dickinson and Bloom-street stations, for his courtesy in con- 
ducting us over the stations and for the valuable data and 
details of plant which he placed at our disposal. Also to 
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to Stalybridge on the one hand, and from Rochdale to Stock- 
port on the other, comprising altogether an equivalent of 
about 500 miles of single track. 


Traction Feeders tus: . 
Section Phiaras thus: 0 , 
Substations thus. 9 | 
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Mr. J. M. McElroy for giving us some of the inforniation 
5 the Manchester tramways which is embodied in 
is article. 
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THE INSTITUTION MODEL FORM OF GENERAL | 
CONDITION». 


The amended “ Form of Model General Conditions,’“recom- 
mended by the Institution of Electrical Engineers, has just 
been issued in pamphlet form. It will be remembered that 
this was first drafted by a committee appointed by the Council 
of the Institution of Electrical Engineers, and discussed at a 
general meeting on April 24, 1902. Full particulars of this 
were given in Vol. XLIX., pp. 1, 13, 68 and 191, of The Elec- 
trician. The amended form now issued differs in several 
particulars from that originally drafted, and the following 
are the chief points of difference. 


The words unless otherwise specified have been added 
to clause 8, so that it now reads unless otherwise specified, 
the necessary foundations and builders’ work generally‘ will 
be provided by the purchasers.” In clause 4, the use of the 
overhead crane in the engine house has been limited to 
contractors for plant to be erected in the ine house, In 
clause 6 it has been provided that the additional details added 
by a tenderer to the specification shall not be binding on the 
purchasers unless approved by them and incorporated in the 
contract. Additional words have been inserted in clause 8 
with the object of withholding from purchasers the right of 
accepting a separate tender or tenders for a part of a section 
of the specification. | 


720 


Clause 10 now reads as follows 


Contract and Bond, | 

. 10. The contractor shall enter into а sealed agreement for the proper 
fulfilment of the contract, and provide two sureties, or grantors of an 
insurance or guarantee policy, whose names shall be set out in the tender, 
and be subject to the approval of the purchasers, and who shall execute а 
joint and several bond or grant an insurance or guarantee policy {о the 
extent of 10 per cent. of the value of the contract, by way of suretysbip 


for the due and faithful performanee of the contract, аз defined by these. 


conditions, such suretyship to be binding notwithstanding any variations, 
alterations directions or extensions of time то be made, given, conceded 
or agreed under these conditions, 

The required agreement and instrument of suretyship shall be prepared 
or approved by or for the purchasera, and they shall forward the same to 
the oe not less than 30 days from the date of acceptance of his 
tender. 

In case the contract and bond or security shall not be executed by the 
contractor and his sureties, insurers or guarantors respectively within 30 
days after the same shall have been presented to the contractor for that 
purpose, the purchasers shall not, unless they think fit, be bound by their 
acceptance of the tender, or by the contract, but the rame shall, at the 
option of the purchasers, be absolutely void, and if the purchasers, by 
notice in writing to the intending contractor, declare the same to be void, 
the purchasers shall not be liable to or for any claim or demand from the 
contractor in respect of work then already done or materials furnished, or 
in respect of any other matter or thing whatsoever. 

In case the contract shall not be executed by the purchasers within 30 
days after receiving the executed portion from the contractor, the tenderer 
shall not, unlees he thinks fit, be bound by his tender, but the same aball, 
at his option, be absolutely void, and if the tenderer, having duly complied 
with these conditions, sHall, by notice in writing to th» purchasers, declare 
the same to be void, the tenderer shall not be liable to or for any claim or 
demand from the purchasers, but the accepted tenderer shall be entitled 
to be repaid the proper expenses of his tender, together with any sum or 
sums in respect of work then already done ог materials furnished, at the 
request in writing of the purchaeers. 

he expenses of completing and stamping the contract and bond or 
insurance or guarantee policy shall be paid by the purchasers, and the 
contractor shall be furnished with an executed counterpart of the contract. 


Clause 11, relating to the sanction of the Local Government 
Board for borrowing money, has been deleted, as suggested at 
the discussion. by Mr. Esson. Clause 12, which refers to 
„Interview with Engineer, has also been withdrawn. Clause 
18, “ Contract Drawings," now becomes clause 11, with a few 
minor alterations, one of which is that the engineer must 
signify his approval or otherwise of the preliminary set of 
drawings within 14 days of the receipt of the same. The 
paragraph relating to municipal contracts has been taken out. 
Acting on the suggestion of Mr. G. Н. Nisbett, the committee 
have amended the original clause 18, so that it now stands as 
follows :— 

Approved. Apparatus. | 

16. In all cases where plaut or apparatus of approved type ог 
make is required by the terms of the specification, the engineer's approval 
thereof in writing must be obtaiaed before such plant or apparatus is 
constructed or ordered, provided that if the contractor shall bave submitted 
with his tender drawings of the apparatus which he bas included in his 
tender or otherwise shall have described the same in detail, the engineer 
shall not have the right to demand other plant or apparatus of a greater 
value than that so drawn or described, 
the words from ‘constructed and ordered " having been 
added to the original. Clause 19, relating to Notices," now 
becomes :— 

Notices, 

17. All notices to the contractor for the purposes of the contract and 
these general conditions shall be sufficiently authenticated if signed by the 
purchasers or by the engineer ; all notices from the purchasers to the 
contractor, and from the contractor to the purchasers shall be served 
respectively upon them personally, or by letter addressed to the places of 
business respectively named in the contract, and any notice by letter shall 
be deemed to have been duly served at the time when the letter contain- 
ing the same would be delivered in the ordinary course of post, and in 
proving such service it shall be sufficient to prove that the notice was 
properly addressed and posted. Provided always that if the contractors 
‘or the purchasers respectively shall, after the contract shall have been 
entered into, change his or their place of business, and shall notify such 
change to the other of them in writing, all future notices, if sent by letter, 
shall, after the receipt of such notification be addressed to such new place 
of business. 


The indemnification of purchasers, by the contractor, 
-against action for infringement of patent is not now to apply 
to any system or method specifically mentioned in the 
specification. 

Clause 22, ** Power to Vary or Omit Work," now becomes 
20, and the only addition of importance is that, should 
the engineer desire any alterations in the work as set forth in 
the contract, the extra cost shall be settled by him conjointly 
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with the contractor, whereas before the latter had no voice in 


the matter. y 


The end of clause 24 (now 22), Death, Bankruptcy, Assign. 
ment and Sub-Contracting,” bas been altered so as to read, 
*. , , . the contractor, his executors or other representa- 
tives in law of his estate shall have the option of carrying out 
the contract, subject to the executors providing such additional 
surety ав may be required by the purchasers as will bring the 
amount of the surety up to the contract value of the work for 
the time being remaining unexecuted.” 

Daring the discussion on the form of conditions at the 
general meeting of the Institution, Mr. N. Gunz suggested 
that the clause relating to Delivery of Materials," should be 
altered so as to cause the purchasers to bear the cost of pro- 
tection and insurance against fire of plant and materials, in 
addition to that of storage, if the purchasers withhold the 
forwarding of instructions so as to prevent the contractor 
giving delivery by the dates stipulated in the contract. This 
suggestion has been adopted. 

Mr. Esson made some pertinent remarks concerning the 
hardship of the contractor who, by the old conditions, was 
made liable for all sorts of things over which he had no 
control, such as storms, weather, lightning, &c., во that the 
first paragraph of the clause has been re-worded as follows, 
the remaining two paragraphs being left practically as беѓоге: — 


Liability for Accidents and Damage. 

31. The contractor shall properly cover up and protect such of the work 
as may be liable to sustain injury by exposure. He shall alao take every 
necessary, proper, timely and useful precaution against accident or injury 
to the plant, and shall be and remain answerable and liable for all losses, 
damages or injury which, during the progress of the work, and until it be 
taken over under clause 41, may arise or be occasioned by the acta or 
omissions of the contractor or his servants, but not for any subsequent 
consequential loss or damage, nor for any breakage or injury, wholly or 
partially caused by, or arising from, the acta of the purchmeers or others, 
or due to circumstances over which the contractor has no control ; and all 
such losses, damages, or injuries, if sustained by the purchasers, shall be 
made good in the most complete and subetantial manner by, and at sole 
cost of the contractor, and to the satisfaction of the engineer, and the con- 
tractor shall indemnify the purchasers against all claims amd demands in 
respect of such losses, damages or injuries, if sustained by any other person 
or persons. 


The old clause 36, “ Terms of Payment and Certificates of 
Engineer," has been altered consideraly, two paragraphs 
having been taken out altogether. One of these, relating to 
suspension of payment if the contractor is not duly diligent, 
does not appear in any other part of the conditions, but the 
other forms the second paragraph of a new clause (No. 35) 
which is given below :— 


Due Dates of Payments. 

35. Payments shall be made by the purchasers within 30 days from the 
date of each certificate of the engineer. 

In the event of the purchasers failing to pay the contractor any amount 
certified by the engineer within the specified period, and, in accordance 
with the contract, the contractor shall have the right, on giving 14 days’ 
notice in writing to the purchasers or the engineer, to stop all operations, 
and the expenses incurred in resuming work shall be paid by the pur- 
chasers to the contractor ag an extra over and above the amount payable 
under the contract. 


The reference to delay in obtaining the sanction of the 
Local Government Board to the necesssary loan as a legiti- 
mate excuse-for postponement of date of completion, when 
the contract is with a local authority, has been struck out of 
the Dates of Completion clause. 

A new paragraph, whereby work uader the contract shall 
continue during arbitration proceedings, has been added to 
the arbitration clause. | 

Some other minor alterations have also been made in Ше 
wording of varioua clauses. 


[o d 


Forthcoming Lectures.—On Monday evenings, March 2nd, 
9th, 16th and 23rd, Prof. J. A. Fleming, F.R.S., will deliver 
four Cantor lectures at the Society of Arts on “ Hertzian 
Wave Telegraphy in Theory and Practice." Mr. A. С. Eborall 
will also deliver а lecture at the same place on The Use o ; 
Electrical Energy in Workshops and Factories,” the date 0 
which is not yet announced.. 


o 734 п K Fc 


THE ELECTRICIAN, FEBRUARY 20, 1903. 721 


DR. R T. GLAZEBROOK’S PRESIDENTIAL ADDRESS 
TO THE PHYSICAL SOCIETY.* 


My first duty, as it is my pleasure, on taking this chair is to thank 
the members of the Society for placing me in it. I accept the position 
as a recognition of the importance of the post I hold and a token of 
their confidence and expectation that the National Physical Labora- 
tory will become а great factor in promoting the progress of physical 
science. 

Let me occupy you for a few minutes with a reference to some of 
the events since our last annual meeting. We are poorer, for the 
hand of death has been laid on many who have for years been am 
our honoured members. Gladstone and Roberts-Austen, Griffith 
and Wimshurst have each contributed in no small d to the 
advance of knowled Dr. Gladstone was our first president, a ver 
perfect gentleman who devoted himself with untiring energy throug 
many years of active life to promoting the good of his fellows. His 
long series of experiments on molecular refraction, and some of his 
studies on the chemical action in a cell have earned him a high 
position among physicists. Roberts-Austen was our first secretary, 
and in its early days, now 19 years ago, the Society owed much to 
his tact and his enthusiasm. George Griffith was not the author of 
any notable Paper or discovery, but by the ability with which 
he discharged the duties of his official position as secretary to the 
British Association he contributed in no small degree to the advance 
of science. James Wimshunt freely gave to science the results of 
those ideas which his skill and practical training enabled him to 
work out in so perfect а form. 

The report of the Council mentions other familiar names of men 
who are no longer with us, and among them two of our distinguished 
Hon Fellows, Ricardo Felici of Spezia and Alfred Cornu of 
Paris To myself Felici is known by the beautiful series of experi- 
ments, published in 1852 and 1859, by which he established the 
fundamental laws of electromagnetic induction. Those who do not 
know this work, now 50 years old, let me recommend to read Max- 
well's account, * Maxwell Electricity," Vol. II., § 536.539. Maxwell 
concludes thus :—“ These iments, therefore, show that the total 
current of induction depends on the change which takes place in а 
certain quantity, M, and that this change may arise either from a 
variation of the primary current or from any motion in the primary 
or secondary cireuit which may alter M." "This law now enters so 
largely into our daily lite, and seems so old, that it may seem strange 
to ае that the man by whose work it was first completely esta- 
blished died but yesterday, and was an Honorary Fellow of our 
Society. It is a pleasure to us to know that he attached a high 
value to that mem ip. 

George Gabriel Stokes it seems was not a Fellow of the Society. 
We are the poorer for it and regret it. To myself for nearly 30 years 
he has been a moet kind master and a friend ; my first research was 
due to his inspiration, he lent me the apparatus to carry it out and 

me by his advice and help during its progress. He was 

the greatest of those since Newton's day that have eat in Newton's 

chair ; it would be a fitting task for the Physical Society to take its 

res in raising for him а monument near that of Newten in the 
y. 

To turn now for & moment to the domestic affairs of the Society. 
We have to-day suffered а heavy loss by Mr. Elder's retirement from 
the post of secretary. The Council accepted his resigaation with 
regret, but the reasons he gave for wishing to retire could not be 

insai You will feel that 10 years of devoted service have 
earned your h:arty thanks. I am confident that the choice of a 
successor been a wise one and that in Mr. Cooper you have 
found an officer who has both the will and the power to further the 
interests of physical science, the object which unites us all. 

How best can we do this! The Society has had a distinguished 
history, its publications have a real value, particularly the republic- 
ation of certain Memoirs and the initiation of Science Abstracts will 
be of permanent service. Science Abstracts this year enters on a 
new period of ite career which promises for ita widers here of use- 
fulness and а larger growth. I trust that you will feel the Council 
have acted wisely in the arrangements they have made. 

But withal it can hardly be urged that the growth of the Society 
has been commensurate with the interest of the subject. Of late 
qoare our numbers have been nearly stationary, and a society which 

oes not grow stagnates and will die. Is our utility at an end? 
Have we fulfilled our appointed task, and must we make way for 
those more technical societies which flourish so abundantly? I 
would say no. Rather let us profit by their example, and claim for 
ourselves а new and a wider range of activity. Physics is а wide- 
reaching subject, one which has contact at many points with other 
sciences, and our range of Papers should be correspondingly great. 
And yet of recent years at least the range has narrowed. There is 
an ill.defined feeling that we do not deal in so-called technical 
Papers The feeling is mistaken, I think. There are some technical 
Papers, it is true, which are better abeent—for example, a Paper in 

Delivered February 15, 1903. Abstract. 


which the author describes some apparatus or instrument he has 
patented, not because of its scientific merit, but because he wishes to 
advertise his patent but what, for example, are the technical appli- 
cations of electricity but applied physics? Not a few of the Papers 
which have recently been read before the Institution of Electrical 
5 kuow the president of the Institution agrees with me 
in this —might at least as well, probably better, have been read before 
us І need only mention two of the present session—Dr. Fleming’s - 
most interesting and important Paper on photometry, which contains, - 
besides details of the photometry о} ‹ electric lamps, a valuable discus- - 
sion of principles reaching beyond the domain of the electrician, and : 
the discussion on the metric system opened recently by Mr. Siemens 
and Sir Frederick Bramwell. js 

Or, sgain, the electrochemists have recently formed themselves into - 
а society. I daresay it was inevitable ; there must be a number of 
points of detail which can best be diecussed by a body of experts 
among themselves, and we are not all experts in electrochemistry. 
Nevertheless, I am sure there are numberless matters dealing with 
electrochemistry which may well be brought before us, and on which, 
if proper preparation is made, discussion by а mixed audience may 
throw a useful light. 

Take, for example, the very in ing Paper by Dr. Inglis read 
in November last. And, moreover, of how great interest to a 
student of physical theory are the points which rise in practice. 
Prudence forbids me to touch on one subject recently the cause of 
vigorous discussion, but its interest cannot be denied. Let me refer 
to another closely allied to it, on which I have been asked some 
questions which I could not answer—the thermo-dynamics of the 
petrol motor—or to a third, the optics ot the photographic lens. 

I trust sincerely that, at any rate while I hold the office of 
President, no one will be deterred from bringing forward Papers on 
such subjects because he thinks them too technical. We should be 
prepared—that goes without saying—to discuss difficult points of 
theory. At the same time, it is our bounden duty to bring our 
knowledge of physical facts and laws to bear on the everyday life of 
the nation, and to make our influence as a corporate body felt in ite 
counsels. 

Bat if we are to do this, if our debates are to be interesting and 
геа), care and preparation are required. We have a custom do 
not think it isa rule—to print any important Paper, either in full 
or in abstract, before it is read. Now, I have been too long а secre- 
tary of a acientific society not to know the difficulty of enforcing 
this. It can only be done with the cordial concurrence of the senior 
and more influential members, but in the case of any Paper worth 
discussing it is essential that the custom should become a rule, and 
that proofs should be in the hands of those who may be expected to 
discuss the Paper some days, at least, before the meeting. Nor is 
this in itself enough. Persons who might contribute to the dis- 
cussion must be asked to come and take part, It might be con- 
venient— think it is done elsewhere—for the officers to divide the 
list into groups who might be regarded as specialists in the various 
branches of physica, so as to be ready to send out notes asking for 
assistance in a discussion easily and = I commend the sug- 
gestion to our junior secretary, who has, I think, some such scheme 
in his head. We should then avoid the catastrophe which happened 
not long since, when a distinguished Fellow brought forward ao 
intricate Paper on a difficult subject. No one seen it and it 

almoet without discussion. in, we might arouse interest 
y arranging at times for set discussions. I should myself*like to 
see this móre generally done, | 

One obvious source of weakness is the fact that we have no home 
of our own. Our hosts here are most kind to us, but a hired lodging 
is not à home. We have no place to collect the belongings of the 
Society ; our books are at South Kensington. Mr. Watson, I dare- 
say, finds them useful, Does anyone else? When a Fellow wishes 
to illustrate his Páper by experiment, all the material has to be col- 
lected from afar. The opportunities for meeting are but few ; cor- 
porate life as a society is entirely lacking. I do not know that I can 
аы any method of remedying this at present, but it isto be borne. 
in min 

Then, as to the hour of meeting. Most of us are busy men, and 
at 5 p.m. have done а good day's work. When we are tired and 
want our tea and rest we have to come here to discuss physics. It 
is true we have an illustrious example next door, but, speaking for 
myself, I must say I think it is the half-hour before the meeting that 
is of value at the Royal Society. There are, of course, difficulties in 
arranging for an evening meeting, and I do not wish to be under- 
8 as pressing ac It is, however, a matter on which I 
should like to take the opinion of the Society, and I trust it may be 
possible during the ensuing year to discuss it. The technical socie- 
ties could not meet in the daytime ; their members are otherwise 
engaged. І want the Physical Society to appeal to the same class of 
men, and not merely to teachers and lecturers in physics who are 
resident in London. 

Another suggestion for increasing our usefulness was made to me 
the other day. I put it forward merely for discussion. The diffi- 
culties of giving it effect are great, yet, if it could be done, it would 
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be of value, It was pointed out to me that there are men in isolated 
positions about the country who are interested in Physics and have 
some small opportunities for research, but have no one to guide 
them. Sometimes such a man may attempt for a time to work at 
rome реш only to find that he has been forestalled, or, possibly, 
that the pns is insuperable ; in other cases he does not know 
where or how to start. Would it be possible to formulate, for the 
guidance of such would-be workers, а list P tea pee they might 
attack, indicating in a general way the methods of approach. The 
value of such a list is obvious І am not sure that it is feasible. 
Other ys, umm may be made with the object of increasing our 
utility and our strength. It will be for the committee to consider 
these and to bring the result of its deliberations before you in due 
time. 


EXPERIMENTS IN LONG-DISTANCE TELEPHONY 
| ON THE PUPIN SYSTEM.* 
BY F. DOLEZALEK AND A. EBELING. 


. With the support of the German Post and Telegraph authorities, 
Messrs. Siemens and Halske have carried out detailed experiments 
on the improvement of long-distance telephone lines These experi- 
ments consisted of connecting in the lines self-induction coils on the 
Pupin system, and they led to such exceptionally good results that 
Mesers Siemens and Haleke have decided to acquire the European 
patents of the system. The investigation described below was carried 
out in order to ascertain quantitatively to what extent the great 
improvement shown by theory in consequence of adding self-induc- 
tion was actually attained in practice. "The chief difficulty in the 
way of long-distance telephony and long distance telegraphy by means 
of alternating currents or quick electrical impulses is as is well 
known, the damaging effect of the electrostatic capacity of long 
overhead wires, and, especially, of cables. The propagation of au 
electrical wave over a wire consists in a continuous conversion of 
electro-kinetic energy into electrostatic and magnetic energy. The 
larger the capacity of the wire, the larger are the discharge currente 
produced by this conversion, and, therefore, the larger are also the 
energy losses by Joule’s equation. In order to restrict thie loes of 
energy along the conductor, one is obliged to increase its sectional 
area gradually as the length of the line and its capacity increase, and 
thus the profitableness of the line decreases extraordinarily quickly. 

Now, it is possible to counteract the evil effects of capacity in а 
second and considerably cheaper manner, by allowing the storage of 
energy to be accomplished for the greater part in the form of mag- 
netic energy, and this may be done by increasing sufficiently the 
eelf-induction of the line. This increased impedance diminishes 
the discharge currents, and, therefore, the loss in heat. In the 
theoretical equations relating to the propagation of weves, this effect 
is expressed by the capacity appearing in the numerator and the 


eelf-induction in the denominator of the so-called damping factor. |. 


One must, therefore, increase the self-induction of the line as much 
ав possible. 

Numerous experiments have already been made years ago to increase 
the inductance of the line by surrounding the conductor with iron 
or another paramagnetic material These trials, as well as simple 
theoretical calculations show, however, that the increase in self- 
induction thus obtained is by far too small even to compeneate the 
evil effects of capacity in cables to some extent only. Messrs. Siemens 
and Halske have also made searching measurements of the self- 
induction and speaking power of cable with conductors surrounded 
by iron, which had given the same result: that the increase of self- 
induction is only worth while in а few cases. A hundred-fold 
increase in self-induction can easily be attained, however, in the 
manner initiated by Heaviside, Thompson and Pupin, by inter- 
rupting the conductor at several places, and connecting in it coils 
of wire with self-induction. The method has the additional advan- 
tage that the capacity of the wire is not increased as would be the 
case to a large degree with a continuously distributed self-induction. 
The data of Heaviside and S. P. Thompson are, however, not nearly 
sufficient to attain by calculation an improvement in the speaking 
property of the line; it is only by Pupin's idea that one is in 
the position to give the self-induction coils and their distance such а 
value that prejudicial reflections of the waves are avoided, so that 
only the desired effect of the self-induction is obtained. Coils con- 
nected in wrongly do not only effect no improvement on account of 
their selective reflection, but may even cause a deterioration of the 
line, as is shown by the measurements given below. To this circum- 
stance must be ascribed the fact that before the publication of 
Pupin's theory, experiments which had been made were unsuccessful 
or gave & negative result. 

e experiments described below form a brilliant proof ot the 
great technical value of Pupin's theory and show that by means of 
it а new impetus may be 
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given to long-distance telephony. Thus 
his experiments show already that with the same wire, i a.. smith the 


same expendsture- -it is possible to telephone over four times the distance 
than has been possible hitherto. For the system to be extended 
further, of course, further progress has to be awaited. One is now 
in a position, however, to produce an excellent telephonic connection 
between towns lying so far apart, for instance, as Paris and St. 
Petersburg or Berlin and London. Moreover, for shorter lines, the 
Pupin system means a very considerable increase in economy. 


L— THEORY. 

Below will be given broadly the theory of wave propagation as it 
was first given by Pupin. . 

In Fig. 1 let G be a telephonic transmitter which sends through 
the line x of length І a harmonically alternating current of T 
n to the receiver E. Let C, L and R be the capacity, self-induction 
and resistance per unit length (kilometre) of the single wire. Let J 
be the variable current at one point. Ohm’s law requires that in the 
element of the conductor dz, the back-E.M.F. of self-induction 


(v as increased by the loss of pressure by resistance (RJdx) is 


equal to the fall of potential along the element (- 4 45 


dJ dv 
(25 + RJ)az- Ач 


If the line also possesses capacity, a decrease їп the current along 
the line also occurs which is given by the equation: 
éJ "edv 
E dt 
From these two equations, follow finally the well-known differ- 
ential equation for the propagation of waves: | 
т di d 189 
Гав + Obe ee) 
This equation only applies, however, for a quite uniform circuit. 
If there is transmitting and receiving apparatus in the latter, as is 
actually always the case, the function of the current has also to 
satisfy equations of the conditions which ara given by the electrical 
constants of the apparatus. 


dx 


X 
Ко, 1. 


Let the transmitter G produce an E.M.F. which is represented by 
the time function f(t) Ee in which p=2rn, n being the fre- 
quency per second. t the self-induction, resistance and capacity 
of the transmitting apparatus be represented by Lo. Ro and C., and 
of the receiving apparatus by Li. В, and C, Further, let : 


Vo be the potential at x=0 ; 
v aba do. j 27 at the poles of the transmitter. 


1 o. 
and У; and V’, be the potential of x = at the poles of the receiver. 


Let the potential difference at the condenser C, be P,, and at the 
condenser C, be P,. In a quite analogous manner to the above, one 
obtains for the two limiting conditions : 


dJ | 
[+в b. V. -V | ufo 
dJ + 


The symmetry of the system requires that V. — Vz, that 
V = – V', and especially that at all points of the line VV. 
As a solution of the differential equation we get 


J=(K, cos mg K, sin mg)jehit, . . . o . (3) 
in which E represents l- x. This solution suffices for equation (I) if 


. (2) 


- mi-k,C(hL--R). 
Now the three constants KI, К, and k are still to be calculated 
from the equations (1) and (2) and inserted in the solution. In this 


let the following abbreviations be introduced :— 
| _ 1 
Ao L 
1 
A LI Ола 
һ==К . C( S + Ro, 
№ K. Сю, +В,), 
D,2XCE, 
K,=2mD,/F, 
K,=h, - DJF; 


F = (hys, — 4m?) sin ml + 2m(h,+h,) cos md, 
ваб, 


then we get 


infwhich 


— — — 
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Equation (3) then finally takes the form 
| J (mcos më +h sinmet)D ctt/F.. . . . . (4) 
This equation re {а the general solution for the propagation 
of vua is valid for free as well as forced oeil latione. Р In the 
latter case the active E. M. F. is the real part of Es, and the current 
the real part of J in equation (4). We will now introduce for the 
complex quantity m two quantities a and [, whose extreme impor- 
tance will be seen below. If we put k ip, then 


тн - (a + i8 ipOlipL +R), 


ac МР Ip R+ pL] & ын ve dx X) 
-M psa RI - pL]. . 0. 66) 


In а double wire, C should be replaced by the mutual сарасіќу, R 
by 2R and L by 3L. 

The calculation of the real part of J in equation (4) is exceptionally 
difficult and laborious for the practical case in which both the trans- 
mitter and receiver a perceptible im ce. Pupin’s calcu- 
lation has been carried out for the case in which the transmitter only 
has а perceptible impedance, and the receiver one that may be 


neglected. 
If the impedance of the receiver vanishes : 


h=0, 
F = — 4m? sin ml + тл, cos ml, 
Ta "6р cos mR 


“= 3m sin ml 4- h, сов mU 


The initia] amplitude of the current is evidently represented by 
the expreesion 5 


— $m ain ml + h, cos m 
If this be written in the form 
D, _ Dy-iv 
PHQ YR C 
Des(pt - V) сов mi 
J-——— — 
JP +Q! 
= A[(eBE +e- 8) sin (pt - W) cos a£ 
+ (BE —e- PS) cos (pt — y^) + sinu£ 4- iX]. 
The real part of J then becomes 
J’ = А[‹8 аір (pt - y - a£) Te Pt sin (pt - + a£)]. 
The effect of the alternating current in а receiving apparatus is 


dependent on the effective current I—i e., the square root of the 
mean square value of л half period : 


I= [i f: yi Jt. 


A/ 
l= J СМе?ВЕ pe 7 28543 cos 9at 


2 


This gives 


If we call the effective values ot the transmitter (:=/) and the 
receiver (¿=0), I, and I, respectively, then finally 
ZI, 


—є—— — - 


I,= : , 
e285 e РВЕ 4 208 2d 


in which a and f are to be calculated from the electrical constants of 
the line according to equations (5) and (6). The curve of current 
is composed of а catenary and a cosine curve. If В and E are small— 
$e, if we have a short line of small resistance, small capacity and 


large self-induction, еВ and e "PE ате reduced to 1, and we 
obtain the equation of & stationary wave whose length is determined 
by a. The quantity a will be termed the wave-length constant. 

In а long and strongly damping line the two terms under 
the root can be neglected in comparison with the first, and the rela- 
tion between the effective currents flowing into and out of the line 
is determined by eg, ie., by the quantity 3. This is given the name 
damping constant, and is of determining importance for the pro- 

ation of waves. It is seen at once from equation (6) that 8 
decreases as L increases—i.e., the current flowing out of the line 
increases with the increasing self-induction of the line. If the self- 
induction is increased eo much that R is small in comparison with 
pL, the equation for 8 is reduced to 


R 70 

B= 2 VV 
This шеш no longer includes the frequency. The increase of 
the self-induction, therefore, does not only cause small damping, but at 
the same time a uniform damping of the vartous oscillations of the 


speaking current, which is of great importance for the purity of the 
speech transmitted. 


So far, the calculations have referred to a line with distributed 
self-induction. By discreetly distributed sources of induction, as is 
the case in lines on the Papin system, and as is represented in Fig. 2, 
as many equations of condition must be added to the above equations 
as there are induction coils. This is, of course, not the place to 
repeat the extensive calculations which them occur ; it need only be 
mentioned that Pupin has derived from them the important result 
that self-induction connected in at various points only diminishes the 
damping constant in the same way as uniformly distributed self-induc- 
tion tf the distance between the sources of induction is а fraction of the 
wave-length of the alternating current propagated over the conductor. 
This fact forms the nucleus of the Pupin system ; it is what has first 
enabled an actual improvement in the speaking capacity of the line 
to be attained by connecting up in it self-induction coils. 


G E 


Fic. 2, 


In what follows it will be shown with reference to two actual lines 
that Pupin's idea has also been verified technically. With cables it 
was possible to set up experiments in the laboratory, and such experi- 
ments have been made extensively by Messrs. Siemens and Halske. 
The results thus obtained highly encouraged their repetition under 
practical conditions. | 

с the kindness of the German Post and Telegraph depart- 
ment, which was convinced of the importance of experiments of 
this nature, Meesrs. Siemens and Halske were enabled to carry out 
Hoportent experiments, one on a cable and the other on an overhead 

e. 


(To be concluded.) 
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* Asynchrone Generatoren für ein-und mehrphasige Wechsel- 
ströme: Ihre Theorie und Wirkungsweise.“ By Clarence Feldmann. 
(Berlin: Julius Springer.) 3m. 

* Einrichtungen von Elektrolytischen Laboratorien unter beson- 
derer Berücksichtigung der Bedürfnisse für die Hüttenpraxis.“ By 
Н. Nissenson. (Halle-a-S,: Wilhelm Knapp.) 38. 

“Die Herstellung von Metallgegenstünden auf Elektrolytischen 
wege und die Elektrogravüre.” By Dr. W. Pfanhauser. (Halle-a-S.: 
Wilhelm Knapp.) 78. 6d. 

“ L/Électricit à l'Exposition de 1900” Ву E. Hospitalier and 
„ Nos. 16 and 17, with index. (Paris: Vve. Ch. 

unod.) 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Municipal Electric Supply Works. 


The accounts which we publish in our first table this 
week contain the best cost figuras we have yet come across. 
Appropriately, they have been produced by the undertaking 
having the largest output as well as the highest average loac- 
factor yet attained amongst British electric supply concerns. 
The Liverpool costs in 1901 were conspicuous for their excel- 
lence, but in the matter of low relative capital expenditure as 
well as working costs those results were bettered by the 
achievements of the Bolton municipal undertaking. As we 
have before remarked, that concern w-s able to show, for 
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1901, the lowest total (working) costs simultaneously with the 
lowest capital expenditure relatively to the output amongst 
British supply undertakings in 1901— а remarkably meritorious 
result. 

The two placee—Liverpool and Bolton—are not far apart, 
but Bolton has the undoubted advantage of being situated 
almost in the centre of the Lancashire coal field, whilst 
Liverpool can hardly be said to be on a coal-bearing district, 
although very close to.one. On the other hand, the Liverpool 
undertaking is not only much larger, but partakes more of 
the nature of a power supply works than does that of Bolton. 
The following table facilitates a comparison of the chief 
figures of the two concerns as displayed by the last published 
accounts :— 


PFF | Liverpool. ' Bolton. 
e ——— ыз ыыы 
. P" Dec. 31, 1901 | Dec. 31, 1902 , Mar. 31, 1902 
Total output ..................... 20,018,142 | 23,186,083 | 3,120,709 
Percentage of total output sold 50% 50:57; 45:47. 
for private supply i | 
Percentage of total output sold 1147 1107 056° 
for public lighting | | 
Percentage of total output sold 689% | 6857 | 6417 
for traction | | | 
Load factor ........................ | 2457 | 2517; 17-877 
Units sold per mean 8 cp. 41:7 236 ˙4 357 
lamp capacity | | 
Fuel costa per unit ...... Т | 04994. . 03764. | 0°437d. 
Generating costa per unit 074d. 06704. |. 077808. 
Works costs per unit 90 808d. 07114. 0:8054. 
Management and property costa 0:201а. 0:2044. 01554. 
Total costs per unit 1:009. 0'915d. | 09604. 
Re ceipts per unit for private | | 
supply 5:654. 344d. 5:404. 
Do. до. public lighting 2 008. 2*00d. S Aud. 
Do. do. traction 1:20d. 1:204. 1:504. 
Do. do. current for all 1:944. 1:89d. 2:184. 
uses | 
Total revenue per unit 2014. 195d. 229d. 
6 per cent. of the mean capital 0:814. 078d. 077d. 
per unit | 
Total costs plus 6 per cent. of 1:824. 1:704. | 1184. 


the mean capital per unit . | 


It will be seen that, notwithstanding its splendid load-factor, 
the capital expenditure at Liverpool for 1902 is still higher, 
relatively to the output, than was that of Bolton in 1901.2, 
and, further, that the cspital repaid, the sinking and reserve 
funds amounted for Liverpool at December 31st last to 12 per 
cent. on its total capital expenditure, whilst for Bclton the 
corresponding percentage was 22:8. The clue to these differ- 
ences is probably to be found in the history of the two concerns. 

The fuel cost at Liverpool in 1902 has been reduced to less 
than that of Bolton in the year to March 31, 1902. It will 
be interesting to see if Bolton is able to better the fuel cost 
then displayed. Unfortunately, for purposes of comparison, 
there cannot be quite a certainty as to what extent the Liver- 
pool dust destructor stations effect what would be, but for 
their existence, the normal fuel cost of the electricity supply 
undertaking. Mr. Bromley Holmes, the electrical engineer, 
informs us that the electrical plant at the destructor stations 
are the property of the Electric Power committee, who pay to 
the Health committee 0:34. to 0:354. per unit generated for 
the supply of steam, and that ‘‘consequently the working 
costs of the destructor stations on the long-hour service are 
practically the same as those of the ordinary coal-burning 
stations.” This payment would seem to correspond to about 
from 0:85d. to 0°41d. per unit sold—a scale of payment which 
would seem to be distinctly to the advantage of the electricity 
department if, as we infer, it has nothing to pay in repairs, 
stokers’ wages or capital charges in respect to the destructor 
boilers. 

Included in the costs under “establishment charges" in 
our table is, in both years, а sum of £2,000, being ''contri- 
bution to the City fund.” 

We heartily congratulate Mr. Bromley Holmes, not only on 
the splendid economic results shown by the accounts, but also 
on the steady progress which characterises the undertaking. 


The St. James’ and Pall Mall Electric Light Oo. (Ltd.). 


With the easement in the prices ruling for coal, this under- 
taking is again showing costs which are an improvement on 


[its former results. The lowest total costs hitherto were 


those of 1900, which came out at 1:90d., and which enabled 
this undertaking to take a premier place in that year for lowest 
company costs. The only high costs in the table for 1902 are 
the management and property charges—by reason of the heavy 
rates and taxes, which alone come to 0 278d. per unit. These 
collective charges are about 0:14. per unit too high. Notwith- 
standing this, however, the total costs are about 0:54. below 
the average of similar concerns in 1901. 

As usual with this company, the relative capital expenditure 
is very low in relation to other company undertakings. 

The capital reserve fund had placed to its credit out of the 
net revenue for 1902 the sum of £5,792. On the other hand, 
this fund was charged with £8,352, being half the preliminary 
expenses incurred by the Central Electric Supply Co. during 
the construction of the power works at Grove-road, which are 
jointly for the supply of electricity “ іп bulk” to the St. James’ 
and the Westminster Electric Supply Corporation. The 
high-pressure supply to the transformers at the Carnaby- 
street station (of the St. James’ Company) was commenced 
on December 28rd last. The amount paid for this supply 
in 1902 was £54, and this appears included in the total 
generating costs in our analysis. The future extension of the 
business will be dealt with from the Central Company’s works, 
the high-pressure supply from the Grove-road station being 
transformed down at the Carnaby-street and Mason’s-yard 
stations. 

In the following table are given particulars of the capital 
account of the Central Electric Supply Co. (Ltd.). The 
capital expenditure shown represents the cost of the freehold 
site of about 7 acres and the completed buildings for plant of a 
capacity of 18,000 н r., of which the greater portion is already 
installed :— 

THE CENTRAL ELECTRIC SUPPLY Co. (LTD.). 
Capital Account to December 31, 1902. 
Anthor ibed C•öl ę i nx A A £600,000 


J/%/%%ͥͤ ous pecans eoo pd aequ ТЕА En me T 100,000 
Loan (first debenture e q 500,000 
Received (Total)) ũ ß Жыйыр 350, 000 
z . ыан рЫ зан 100,000 
Loan (first debentureeeeee vv 2 . 250, 000 
Expended (Total) ......................... знн... 337,111 
Тапан ыда изын Tired itas Eoo denda 8 - 136,092 
Buildings, including railway siding, &с.......................... 84,820 
Machinery and fixed plant ....................................... 66,643 
Maine, including cost of Їгуїюд.................................... 38,909 
Tools and loose р1ап&................................................ 119 
Office furniture and fixture sss . q 142 
Electrical instrument Hen 25 
Law and Parliamentary charges ................................. 6,126 
Management and general expenses chargeable to capital... 4,256 
Balance of capital account... 12,889 


In addition to the above expenditure, there was also 
expended & net sum of £16,704 in management and general 
charges, interest, expenses of issue of stock and preliminary 
expenses during construction, and met by contributions 10 
equal moieties by the St. James’ and the Westminster Com- 
panies out of revenue. 


REMARKS TO TABLES. 


LIVERPOOL.—a The arcs are equivalent to 2,406 8 c.p. lamps, and the glows to 
66 8 с.р. lamps. b Includes £27,199 at credit of renewal account. c Includes pur- 
chase price £400,000, in addition to £36,474 capital spent by company not included 
in their share capital. d Since purchase from company e Net profit on manufac- 
turing. / Buildings £287, machinery, &c., £3,341. g Of mains 1,106, of meters £168, 
at distributing stations £964. h Engineers’ department and clerical staff. i Insur- 
ance £346, certification of meters £222, stock ement and duty £255. j £6,508 of 
this to renewal fund. k Maximum demand system 34d. for first 3,000 units per 
quarter, 3d. per unit in excess. I Maximum demand system 2d. per unit for first 
3,000 unite per quarter, 14d. per unit in excess; for traction power 1:2d. per unit. 
т Includes £87,025 at credit of renewal account. т £45,080 purchase money paid 
to Garston and District Electricity Supply Co. o Buildings £1,106, machinery, &c., 
£7,345. p Of mains £1,252, of meters £162, at distributing stations £1,109. q £2,000 
contribution to the city fund. r Insurance £444, certification of meters £223, stock 
management £128, stamp duty £128, bank commission £264, telephone £183. 
8 Includes £11,386 to renewal fund. 


ST. JAMES’, LONDON.—a Land £125,541. b Machinery and fixed plant £90,865, 
tools and loose plant £810, accumulators £891, meters £6,485. c Net renta receiv: 
£188. d Includes salaries of engineers and officers £2,966, and wages at generating 
and distributing stations £5,168. e Of buildings £558, of engines and boilers £1,539, 
dynamos £72; other machinery, instruments and tools £970; accumulators £80, 
amps £59. f See notes d and 9. g Of mains. h Directors £2,500. i Law #130, 
auditing £238. j 6d. per unit for first 4,000 units of annual consumption, 4d. per 
unit remainder less 8 per cent. discount. k Half the lighting rates, or 3d. for first 
4,000 units in year; 2d. per unit in excess, less 8 per cent. Г Less 8 per cent. dis- 
count. m £66,529 capital reserve and £5,000 contingency fund. n Land £126,168. 
o Machinery and fixed plant £95,197, tools and loose plant £989, accumulators £347, 
meters £6,363. р Includes £54 to purchase of current and £192 miscellaneous. 
q Salaries of engineers and officers £3,210, wanes at generating and distributing 
stations, £5,559. > Of buildings £552, engines and boilers £1,337, dynamos £15, other 
machinery and plant £1,233, accumulators £74. s Auditing £243, insuramces £502. 
t £1,038 on buildings and £13,504 on plant, machinery, «c. 
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1 LIVERPOOL. ST. JAMES’, LONDON. 
Worked 22222222. Liverpool Corporation. The St. James’ and Pall Mall Electric Light. 
Date of Commencement of Supply =a. = == == == 1883. April, 1889. [Co. (Ltd.) 
System of Supply sa sa sa sas sas san sas == == = am = m e | Сопфїпцоцив-сигтеп&2 and 3-wire,with batteries. || 3-wire continuous-current. 
O— — — f Holmes. Sydney T. Dobson. 
YEAR ENDED | DEC. 31, 1901. DEC. 31, 1902. DEC. 51, 1901. DEC. 31, 1902. 
QUANTITIES— 
Unitas generated. o чч чш шшш 2 алы чы чш оне а =. mum 6,587,107 1,858,971 
ee . emen em or 20,018,142 23,186,083 5,842,496 6,785,960 
. sold toconsumers „enen ana an an an an an cm an a» 6,006,685 7,039,350 5,700,348 6,646,280 
„ sold for public lighting, &c, ы... 228,949 256,154 142,148 139,680 
„ old for traction. e — — 13,782,508 15,890,579 nil nil 
u used on works...... Ae je HÀ — == == — — em — oe — == — | 85,897 98, 285 
UNITS SOLD PER MEAN 8.0. . LAMP CAPACITY .— 417 364 | . 403 
ee 24-57; 25°1% 16777 17777, 
Number of public lamps onenean me me ee ee ee anama an 156 arc, 56 glow® [174 arc, 28 (16 c.p.) glow 63 атс. 66 arc 
ee „әчен ipi Gm dad) om om imi da amd Gen 5,872 4,474 | 1,933 2,077 
Connections to mains іп 8-c.p, lamps at end of year 361,980 441,848 211,827 232,685 
CAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 19,610 21,190 5,400 5,400 
Per kllowat 
OAPITAL— . t | capacity, | Tof | capacity. pacity 
Share ... sassa sas oan ——— — — — — — — — — Sy 9 Ed © 5" 
Loan (Inclu Debenture charges) — —— — v—U— ES | : 1 
RECEIVED (TOTAL) ne m ЗЕН £1,155,750 £590 £1, 155, 150 £545 834 
Share — ——à—ä— ꝝ : 22 et t e= — m се ̃ l —— * 55°6 500,000 55°6 
Loan (including Debenture charges) — — — — (1,155,750 | 59: SEM ^ 1551 150 54:5 218 150,000 27:8 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) — — = | — = — nil us 
1 é AAA sil Gah eum eek i mea quo im — — — — — nil — 
Share (uncalled) -= — в — — Е iÁ Ė[5—Á țĖș5A — | Г; 273 а. жее nil уа 
Loan (including Debentures) .  — — — — nil — 
REPAID (TOTAL) oo m ee ee 33,924 | 1°73 33,924 | 1:60 — nil T 
RESERVE OR SINKING FUND... == ————————| 73,720’ | 376 | 113,598" 5'36 128 71,529" 18:2 
.,, n im eni sb Gu deo See ae | 179 46,219 | 2:18 — — — 
EXPENDED (TOTAL)... — — Rm m | 1, 187 622 60:6 336,708 63˙1 78˙4 429,379 79˙5 
Lands and buildings — 2222222 145,672 743 | 151,440% | 115 42:5 | 233,010" 43-4 
ШАШ л аьа Ce | 12:9 299,6084 | 141 í 19:9 111,950» 20°7 
Sa ae ООВ ОДУ: 167 377,5494 | 17:8 83,744 à 81,848 151 
Misoellaneous - 8 [ 2,651 2,571 
р | 


0:476 


BALANCE OF CAPITAL ACCOUNT 22 


| Per unit of Per unit of Per unit of | Per unit of 
Total. total units Total. total unite Total. total units Total. total units 
REVENUE— д - sold. | sold. NIC S sold. sold. 
0.99 mm -—------------—-|£1607830 | 20194. |£188319 | 1950d. ||£104,692 4300d. {£117,031 41404. 
Revenue from supply .-—.————-—————-—-—-| 910229 | 1:0944. 100,794 1:0444. 99,955 | 41084. | 111,608 5'9494. 
" meters, ПО. on ee em m om om oum oum m am em 2,439 0:029d. 2,829 0°029d, 2,519 0°104d. 2,765 0°098d. 
" pubie ЦЕН сс. = ишнен oa ees 1,908 0 023d. 2,135 0°022d. 1,863 0'077а. 1,945 0"069а 
ы supply for aap eb ——— — -————-| 60,915 0:826d. 19,453 0:8254. -- — — — 
miscellaneous sources „a „ 5,5341 0°020d. 5,100* 0°032d. 355° 0°015d. 716 0°025d. 
EXPENDITURE OUT Q OF REVENUE— 
00 eS ee вагт un lia ck wn] AOL 10094. | £88,374 0 915d. || £51,293 2:106d..| £51,747 1:831d. 
TOTAL WORKS COSTS „u na n= == =en om om om am am am om ams om 67,395 | 0808d. 05,959 07711d. 36,728 1509d. 35,134 1'2434, 
Generation of electricity sasse -= =a = = a———————— 63,678 07644. 64,721 06704, 33,580 I'892d. 82,704" Tod. 
Fuel (including n ek BS pen i anf o eund ee 41,609 0°499d, 56,255 0°576а. 20,959 0`8614. 18,518 0°655d. 
EL ЭИ, АРМ, SOOT OU „њена Gm sub es uum any ski 5,295 0°063d, 5.672 0*059d. 1,530 00634. 1,901 0:067d. 
Wages at station 2 ————-—| 15,154 | 01584. 14,344 0'1494d. 8,1344 O 334d. 8,7684 0°5104. 
Repairs and maintenance at station „e s == == = = 5,6287 | 0-043d. 3 0'088d, 5,271* | 0°135d. 5,270" 0:1164d. 
Distribution of electricity... 22 GR cm te Gln md i 3,718 | 00454. 3,937 0:04 td. — — — — 
Wages, &c. —— e m m e m — . nmt 1,480 0:0184. 1 414 0:015. — 7 | ES —7 M 
, renewals of mains, ko... „v 2,2582 0`0274. 2 523 | 026d. 2,5502 0:096d. 2,042 0:072d. 
Public ighting cns jou ast our as Nin udo Gs pii ый pu aim бий 8 — — == | — 411 0:017d. 388 O Od. 
~ pasran E M = cM ees aM | 00174. 388 | 00144. 
MANAGEMENT AND PROPERTY CHARGES WW.) 17,13] 0:201d. 197 716 0:201d. 14,565 0:598d. 16,614 0'587а, 
Net rents ^- 2 Il i Ree 1,444 0`0174. 1,176 0 012d. — | — PN — 
5 6,271 0°0634. 6,661 0-069d. 6,021 O d. 7,705 0°27 3d. 
Management „as a sas s =m mem san n qe E jus m GER РА ASS 10.416 | 01214, 1 1,880 01234. 8,544 035 1d. 8,909 0'315d. 
O ee 00 so nla tnd ONES 6,602" | 0°0794. 7,347 0:0764. 6,860^ 0:2821. 7,057^ 0:2504. 
Stationery, &. — 505 000d. 512 0:005d. 254 | 00104. 212 | 00074. 
Establishment charges cee ces «= == «= == =m =m = os 2.4607 O˙027d. 2,6194 0:0274. 489 0:0204d. 417 00154. 
e . 849; 0.0104. 1,402" | 00154. i 0:039d. 1,225* | 00454. 


to mean to mean to mean / to mean 
FINANCIAL RESULTS— Total. тт Total. cap. exp 'nded Total. сар. ехр'т 'nded Total. 8. exp'nded 
WORKING PROFIT FOR TRR 2222222 £83,302 745% | £99,946 | 788% | £53,399 | 131% | £65,284 | 1537 
Sum carried to Depreciation Fund- 10,000 0:894% 10,000 0:792% 13,274 5:26% 14,5451 341% 
Sum carried to Reserve Fund-. 30.9037 276% $9,113: 510% — — 10,792 | 253% 
Net interest on loans (incl. Debenture charges) „| 34,816 5:117 38,804 5077 | 5,491 0:858% 3,£90 0:842% 
Ae v 1,583 0:678% 12,029 0:953% 36,632 9:00% 36,359 8537 
BALANCE FROM LAST ACCOUNT ......... -= — — a nil -- nil — 1.802 0:443% 2434 | 05717, 
BALANCE AVAILABLE FOR DISTRIBUTION, Ko.. 7,583 0:678% 12,029 0:953% 38,434 944% 38,193 9:10% 
р ²˙ mA. ²˙ EDO eee m E — | — Sa | — — ^S — | ae 
ORDINARY DIVIDEND Fan 2 S — — 1432 — 143% = 
PERCENTAGE OF TOTAL COSTS TO REVENUE |l 599% 46:9% | 490% 442 
Expenditure per mean kilowatt capacity. тыа £5. 7s. Ба. £4. 6s. 7d. £11, 1s. Od. £9. 11s. 10d. 
REVENUE PER MEAN KILOWATT CAPACITY „~. nu ...... £10. 18s. 5d. £9. 4s. 7d. £22. ге а £21. 13s. 5d. 
REVENUE PER 8-C.P. LAMP CONNECTED MEAN me — 10s. 2d. 9s. 44d. 10s. 6 103. 659. 
Price charged for lighting, per unit s=. == == == == == === == аа. Sid. to 3d.* 6d. to a j ба. to 4d.“ 
cus charged for power, per unit aias ee au ee = 2d. to 13d. 2d. to 139, ! —k ód. to 2d.^ 
Price charged for public lighting == == «=s == == == == == == 2d. per unit 2d. per unit £30 per lamp per ann.! | £30 Li lamp per ann. 
Receipts per unit for private supply s= == == == == = 5654. ада. 4214. 403d, | 
» ж pabilis. lighting rem 2:00d. 2:004. | 5 p ( * 26 ус) y [е S 
A TTT 1:204. 1:204. Digiti tized k A V3 ; | 
M current for all uses Lis ada 1°944. 1°894. 417 4:004.C 


THE ELEOTRICIAN, FEBRUARY 20, 1908. 


124 жан SALISBURY Y COURT FLEET ST., LONDON. 
Telephone : 949 Holborn. Telegrams : Ктлотрістли NWA Lowpom. 


ФИ Letters relating to Subdseri y Advertisements, and other business 
matters to be addressed Bsher, “THE ELECTRICIAN," Salisbury. 
court, Fleet-st., London. Cheques and P.O. to be crossed “Coutts & Co." 

All Editorial communications to je 5 to THE EDITORS. Letters for 
feesertion in the TRW ELECTRICIAN," ov containing questions, to be 
accompanied by name and address of the writer as evidence of quod faith. 
Ne notice is taken of anonymous communications, 

% Tur ELECTRICIAN" £s published every Friday merni The Journal 
és on sale at the > bookstalls on Friday morn "t can be 
obtained of all New 3; er direct from the О ces as above. 

Subscription Rates, —The Rates for Subscriptions to “THz ELECTRICIAN ” 
are as under : YEAR. HALFP-YEAR. QUARTER.) Post free, 

United Kingdom 9604.04 .. 132.04. € "M" рога 
Postal Union .. 305.04 ... 16а. 04 ... 
charge includes all Buppionente) ^ 

New Volumes of “THe ELECTRICIAN " commence in April amd October. 

% THE ELECTRICIAN ” offers exceptional advantages to Advertisers. Tt has 
by far the largest ciroulation of any English Electrical paper, and 


gua 

Advertisement Rates, &c., forwarded on application to the Publishes. 
TRADEADVERTISEMENTS intended for the current issue must reach the Office 

not later thas First Poston Thursday. Renewals of expiring advertisemept 

orders and alterations to standing advertisements must be in Publisher's 

hands by Wednesday. Wre Advertisements by Wednesday morning, 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, a SMALL ADVERTISEMENTS 
_accepled up to 6 P.M. on Th у. 


SPECIAL NOTICE. 


NOW READY.—Vol. XLIX. of “Tan Erzorgicn m." (1,052 pages 
bound in strong cloth. Price 17s. 6d., post free, 18s. 6d. Also ready, Case? 
for binding. Price 2s., post free, 2s. 3d. 

A complete set of “Tas Erzorgicrax " (1878-1902) can now be supplied 
These seta are very scarce, and early application should be made. 


ELEOTRIOAL BOOKS AND PUBLIOATIONS, 

All Books, Newspapers, and other publications can be ordered direct of 
“THE ELECTRICIAN Printing and Publishing Co. (Lid.) The well-known 
“ELECTRICIAN” SERIES of Standard Electrical Works at ео consists of 

THE ELECTRICIAN” GAL TRADES’ DIRECTORY AND HAND. 

BOOK. Subscription price 7s. 6d., postage extra, before 81st ресешрет in any 
To for next edition, Published about irt J anuary. co 198. 
2 d.; British Colonies and abroad 14s. 6d. ; United States 168. 
оп a 
м d LABORATORY, 


vation. 
HANDBOOK FOR THE ELECTRIOAL 


Dr. J. A. Fine. Vol. IL—THE INDUCTION OF ELECTRIO 
New коптон. um 64. V 


RRENTS. ol IL—THB UTILISATION OF 
BUE N 


By Mrs. AYRTON 12s. 6d. 

Ма FOR TELEGRAPH ENGINEERS. By J. Exton Youne, 
sh гоо; abroas abroad 118. 

STUDENT CABLE TESTING. Вун. К. О. Franm 


bnd CH Danar. К-ы: 6s. 6d. 
THE ELECTRICIAN net by post a; d abroad de, Edited by F. C. 


BAPHARL. 
PRIMARY BATTERIES: ; Their Theory, Construction and Use. By W. В. COOPER. 
SECONDARY BATTERIES: Their Theory, Construction and Use. By E. J. WADB, 


BIBLIOGRAPHY OF X-RAY LITERA » Edited by 
‚ E. of Crookes Tube an 

on thesubject. 58. 

Евина. ба. 


DIAGRAM. By 4 ARNOLD d. 
опо n ов LAM 6s- post free. 
LEMING. ба. 


а. ‚А, 
——— By J. A. IIIa, 


RLEOTRIO MOTIVE POWER. By A. Т. — 

THE ART OF ELECTROLYTIO SEPARATION oF} METALS (Theoretical and 
Practical). Dr. G. Gorm, 10s. 6d. 

ELEOTRO- Y. By Dr. G. Gorz; 

PRACTICAL NOTES РОВ E OAL STUDENTS. By A. B. Kin and 
H. D. WII mor. бе. 6d. 


DRUM ARD OOMMUTATORS (Theory and Practice) Ву 
TEX DEO WarwourE. 7a. 64. 


CANDESCENT LAMP AND ITS MANUFACTURE. By d. 8. Ban, Та. 6d. 
POCKET BOOK OP ELEOTRICAL ENGINEERING FORMULE. by W 
and Н. M. K1raovs. New Edition. 3 7s. 6d. net, post 
: BieNALLING ACROSS BPACB WITHOUT 
By Dr. О. J. Lopez. New Edition. бе. net. 


By F. Јан, 

AOT OF ELEOTRIO LI А 
MANUF. OF ELEOT, CARBONS, Practical Guide 
STEAM n ENGINE INDICATOR AND Толто» DIAGRAMS. Edited by W. 


FULL ‘CATALOGUE POST FREE ON APPLIGATION. 


FORTHOOMING BOOKS IN “THE ELECTRICIAN” 
SERIES. 


THE BRITISH POST OFFICE TELEPHONE SERVICE. 2s.net. Now Ready 

THE RATING OF ELECTRIO LIGHTING, ELEOTRIO TRAMWAY, AND 
SIMILAR UNDERTAKINGS. By W.G. Bonn. 22. 64. net. Now Ready. 

LOCALISATION OF FAULTS IN ELEOTRIO LIGHT MAINS. By F. O. 
RAPHAEL "7s. 6d. New Edition nearly ready. 

HANDBOOK OF PRACTICAL TELEPHONY.—By Dam Smolar and F, C. 
BAPEHAEL, In preparation. 

A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY 
Vol IL By Dr. J. A. Fm. In preparation. 

ELEOTROMAGNETIO THEORY. Vol. IIL Ву Ourvan Ham. In 
preparation. 


ELECTRICITY IN HORTIOULTURE.—By Prof. В. Lumerndm, of Helsingfore. 
Illustrated. Jn preparation. 

STUDENTS GUIDE TO SUBMARINE CABLE TESTING. By Н. К. С, 
FISHER and J. C. H. DagbBr. Third Edition. In preparation. 


THE OVERLAPPING OF SCIENTIFIC AND 
ENGINEERING SOCIETIES. 


In commenting upon the present position and prospects of 
the Physical Society in his address last Friday, Dr. R. T. 
GrAzEBROOK touched upon a question that has been a source 
of trouble not only to the Physical Society but to other associ- 
ations as well. A society is formed, let us say, with the chief 
object of promoting intercourse and facilitating the exchange 
of views between those interested in a particular science, 
profession or industry. In the course of time the number of 
men connected with this science, profession or industry will 
necessarily increase, and, moreover, the ground covered by the 
subject itself will be widened. Aga result, the old society will 
be unable to provide the detailed discussions on widely different 
topics which its members will require, and the result will be 
the formation of new societies and associations. These of- 
shoots may, as in the case of the Institution of Civil Engineers, 
be the means of bringing back fresh sustenance, so that the 
trunk becomes even more firmly rooted than in its younger 
days. Or the reverse may take place. The parent plant may 
have its growth impeded partly by the overcrowding and 
shadowing effect of its own energetic offspring, and partly by the 
greed of the new shoots which, not content with being nurtured 
by the parent in their youth, as they grow to maturity them- 
selves actually absorb the food before it can find its way to the 
older plant. The analogy or parallel is not absolutely accurate 
however, in considering the present position of the Physical 
Society. Тһе Institution of Electrical Engineers, which is 
apparently considered by Dr. GLAzERROOk to be the delinquent 
in attracting Papers which are upon Physical subjects, is, 
asa matter of fact, the older Institution, having been founded 
three years before the Physical Society. True, it was then 
only the Society of Telegraph Engineers, and it was not 
until the telegraph industry expanded into the electrical engi- 
neering industry that the functions of the two societies 
showed signs of overlapping. But even now this overlapping 
is by no means serious, and we do not consider that this can 
fairly be assigned as one of the causes of the stoppage in the 
growth of the Physical Society. Take, for instance, the two 
recent Papers and discussions at the Institution of Electrical 
Engineers which Dr. GrAzrsRook claims as fit subjects for 
the Physical Society. Prof. FrLEwiNG's excellent Paper was 
primarily intended to bring before electrical engineers the 
necessity of photometry, and explain to them how it might be 
carried out. Wide interest was taken in the Paper, it was 
read and discussed at full meetings, and has been fully 
reported 1 in the engineering journals—the report of the discus- 
sion alone extended over 18 columns of The Electrician. Had 
the Paper been submitted to the Physical Society, it would have 
been read in abstract to an audience of some 20 or 80, and the 
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discussion would probably have resolved itself intothe considera- 
tion of an absolute standard of light. The complete Paper would 
only have been sent to members of the Society, and the publi- 
cation of it and of the discussion in the technical journals 
would merely have been the official abstract. As for the 
discussion on the metric system, its object was presumably to 
obtain the opinion of electrical engineers as to whether a com- 
pulsory adoption of the metrio system would be conducive to 
their interests, and'no discussion at the Physical Society could 
have been its equivalent in this respect. Unfortunately, too 
large а proportion of the speakers were not electrical engineers 
at all, and Dr. Guazesroox may be excused for supposing that 
a selection of civil, mechanical, chemical and electrical engi- 
neers would have been on neutral ground in discussing the 
subject at the Physical Society. 

The case in which this effect of overlapping is more serious 
is between the Institutions of Civil and Electrical Engineers. 
Several authors of Papers on electrical engineering subjects, 
attracted by the glamour of the older Institution, prefer to pass 
by the claims of their own society for their best work. The 
result to the authors is usually disappointment, for far less pub- 
lieity to the Paper and less general discussion is secured by this 
course, the system of “ official abstracta for the technical press 
having been retained by the Institution of Civil Engineers 
(just as by the Physical Society), so that only members 
of that Institution have the opportunity of reading the Papers 
in fall and discussing them. Moreover, a number of Papers 
which would formerly have been read at the London meetings 
of the Institution of Electrical Engineers, are now read at the 
provincial local centres, so it is all-important to the success of 
the London meetings that there should be a strong esprit de 
corps among members of the Institution of Electrical Engineers. 

To return again to the Physical Society, much as we sym- 
pethise with Dr. GLAZEBROOR's desire that this Society should 
flourish, and not “stagnate,” we cannot agree with him that 
the salvation of the Physical Society will be to seek a “ new 
and wider range” of activity. Greater activity is certainly 
required, but the boundaries of physical science аге wide enough 
for its exercise, and it is unnecessary to trespass on the territory 
already ably covered by the institutions representing tech- 
nical and engineering industries. The Physical Society must 
simply ‘‘ wake up,” and it is almost safe to predict that it will 
do so under Dr. GrAzgBRoox's able and energetic presidency. 
Let him only abandon for the present his scheme of expan- 
sion, and content himself with carrying out the other reforms 
he suggests, and the Physical Society may obtain & new lease 
oflife. There are many more students of science for science 
sake who would gladly attend meetings of the Physical Society 
were these meetings placed more within their reach. No 
society can continue to prosper unless it takes pains to 
encourage the rank and file. A change in the hour ot the 
meetings will be a step in the right direction. Five o'clock 
meetings are convenient for men of leisure, and also for the 
heads of establishments, who can arrange their time table to 
suit their convenience. But to a large number of lecturers and 
demonstrators at science schools and physical laboratories, 
and others who have business or professional duties to attend 
to, the early hour of the meetings is an insuperable obstacle. 
Then, again, there is the question of printing the Papers in 
full. It is impossible to do justice to а Paper discussing 
difficult points of theory if the Paper is not read and studied 
previously, and the circulation of advance proofs by the Physical 
Society should be the rule and not the exception, and it should 
be done systematically, as Dr. GrAzEBRook suggests. At present 
there is little encouragement for an author to submit a valuable 
Paper. It will be read before a meeting of 20 or 80 members— 


or even less—and discussed by two or three of them. Sub- 
sequently it will be published in the journals devoted to 
science as а much-abbreviated abstract,“ and at a later date 
in the Proceedings of the Physical Society, and possibly in fall in 
the Philosophical Magazine. It is hardly to be wondered at, 
therefore, that authors of Papers prefer to send their investi- 
gations directly to the scientific journals for publication, for 
this brings the Papers under the notice of a larger public and 
leads to a wider discussion of their merits, with possibly 
valuable supplementary work from others. The “official 
abstract” system of reporting meetings is excellent if a society 
wishes to remain select and exclusive and resents outside 
criticism, but if the object of the society is to extend iis 
popularity, this system usually proves to be a fatal mistake. 
We believe that it will not last even at the Institution of Civil 
Engineers. 

In these and other directions there is room for reform, and 
from Dr. GLAZEBROOR's presidential address we have reason 
to hope that a new era of prosperity for the Physical Society 
will be inaugurated by him. 


fee on “ий че F for abroad, or for foreign Docks) 
—— 


International Oatalogue of Scientific Literature. First Annual 
Series. C. Physics, Part I. B. Mechanics. (London: Harrison 
& Son.) 1902. 21s. and 10s. 6d. 

The ‘ International Catalogue of Scientific Literature," of 
which we have received two numbers, relating to mechanics 
and the first part of physics respectively, differs in many 
respects from its predecessor, the ‘‘ Royal Society Catalogue 
of Scientific Papers.” Its form is much handier, the page 
measuring 8jin. by бііп. instead of being quarto, and its sub- 
division into 17 separate volumes is also & convenient arrange- 
ment. Moreover, the entries are indexed, both under the 
authors’ names and under subjects. The method of arrange- 
ment and the reference numbers are somewhat confusing at 
first, but doubtless with a little practice their advantages will 
be fally demonstrated to the user. The two parts into which 
physics is, divided presumably each cover six months of the 
year, as the subjects covered appear to be complete, ranging 
from “ 0000, Philosophy," to “9,520, Arrangement and 
Action of the Ear,” and including the constitution of the ether 
and of matter, heat, light, electricity and magnetism, and 
sound. There should be no reason to doubt that an inter- 
national compilation of this character under the auspices 
of our own Royal Society should be complete in every way, 
and, therefore, the large excess of German authors over 
English ones, which is noticeable on glancing through the 
pages, can only be accounted for by two reasons. Either the 
German writers upon scientific subjects are actually far more 
numerous than those of any other nationality, or the distino- 
tion between scientific and technical articles has not been so 
severe in the hands of the German compilers. The responsi- 
bility for the phenomenon is probably divided between these 
two causes. It is noticeable, moreover, that German tranala- 
tions of Papers appearing in other countries are indexed, but 
that English translations of foreign Papers have apparently 
been omitted. This is to be regretted, as a large number of 
students and investigators are unable to read German and 
French and their researches would be greatly facilitated if they 
could readily find a reference to translations of foreign works 
which have appeared. It may be added that the catalogue 
is to be issued annually in 17 volumes, and that the price at 
which it will be sold to the public will be £18, the individual 
volumes varying in price from 10s. to 85s. 


The Steam Turbine. By Ковквт M. Nrirsox. 
Green & Co.) 1902. 7s. 6d. 

This should prove а useful book to students of the steam 
engine. The figures are clear and well lettered, and the many 
illustrations and desoriptions of details of the three types more 
particularly described are interesting and suggestive. The 
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history of the steam turbine is clearly traced up to the present 
time, and an appendix is added giving a list of British patents 
relating to the subject from the earliest records up to the end 
of 1899. About a third of the book is devoted to the Paraon 
turbines and а chapter each to the Laval and Rateau types. 
Two chapters on the entropy temperature diagram aud its 
application to the consideration of different ways of using the 
steam in steam engines are interpolated, which though inter- 
esting in themselves are not specifically used in connection 
with explanation of the action of the steam in aturbine. The 
results of tests are freely distributed through the volume in 
tabular form, and these tables, collected from authoritative 
experiments, form one of the most useful features of the book. 


Engine-Valve Models. Series No. 3. Ву THowas JoNES and 
T. GILBERT JONES. (Manchester: Thomas Jones.) бв. net. 


The Bedford Working Models of Engine-Valve Gears. (Wigan: 
W. Н. Bedford.) 2e. each. 


The familiar series of engine-valve models introduced by 
Messrs. Thomas and Gilbert Jones met with an amount of 
success which quite warranted a new departure in the form 
of the present series. There are six of these, comprising 
models of Westinghouse, Belliss, Clayton and Erith engines, 
each of which is fully described in a pamphlet entitled ** Notes 
on Working Models of High-speed Steam Engines." Now 
that machines of this type form such an important itera in 
present-day electrical engineering practice, it isonly proper that 
every person who comes into intimate contact with them in 
electric lighting stations, &c., should be perfectly familiar with 
every detail of their construction and the principles upon 
which their successful operation depends. We can recom- 
mend these models to students as a means whereby their 
lecture notes may be supplemented, and by which they may 
easily become familiar with the somewhat complicated 
mechanism of modern engines. 

Only one of the Bedford working models has yet been pub- 
lished, and this consists of a representation of an ordinary 
“ D” glide valve gear, on a rather clumsy and unwieldy scale 
in comparison with Messrs. Jones’ neat models. It is accom- 
panied by a number of diagrams showing the angle of advance 
of the eccentric for various positions of the piston, &c. Mr. 
Redford intends bringing out other models of a similar 
character, the design of which might be considerably modified 


with good effect. 


The Consumer's Handbook of the Law Relating to Gas, Water 
and Blectric Lighting. By Laurence Duckworts. 2nd edition. 
(London: Effingham Wilson.) 1905. 1s. 60. 

So far as the short section on electric lighting is concerned, 
the second edition of this handbook is merely a reprint of the 
firet. The manner in which the subject is treated would not, 
we fear, be of much assistance to the consumer, who is more 
concerned with the Board of Trade regulations for his pro- 
tection than the more general clauses in the Electric Lighting 
Acts themselves. No summary of these regulations is given. 
The undertaker, on the other hand, will not find this brief 
review of the law of electric lighting sufficient for his purpose. 


Jahrbuch der Elektrochemie for 1901. (Halle-a-S. : Wilhelm Knapp.) 


20m. 

A change of editors of the Jahrbuch der Elevtrochemie " 
has occurred since our last review, and the book has grown 
considerably in size. It is constructed on the same lines as 
those used in former years, and is à monument of industry. 
On previous occasions we have commented on its prolixity, 
which is defended by the editor on the ground that the book 
must be complete and detailed; if the material is compressed, 
the reader may be put to trouble, while no corresponding 
saving of labour will be secured by the contributors to the 
work. Nothing could be better as an exposition of what 
is in the minds of the editor and his co-workers, but the idea 
is wholly wrong. We agree that condensation will not lighten 
their labours; clearly selection and rejection will greatly 
increase these labours, but the benefit to the reader will be 
priceless. The thing has come to this, that the book is use- 
less except аз a work of reference; it is impossible to read as 
a digest of the science and technology of electro-chemistry, 
and unless it is supplemented by a critical présis it will drop 


into the category of literary rag-bags. We have toiled through 
many chapters, and have found the good and the worthless, the 
fruitful and the jejune so inextricably mingled that, on account 
of the difficulty of disentanglement, no rational person will be 
put to the labour of discrimination unless directly and imme- 
diately interested in the subject concerned. But the critic 
is a useful hack for the benefit of the reader; he must stand 
the racket of all the vagaries of the compiler, and in this 
patient spirit we propose to examine the contents of the vast 
amorphous mass which lies before us, inciting & mental 
dyspepsia in the less hardy. 

On р. 86 is а description of the methods lately tried to form 
а semi-permeable membrane. It must be remembered that 
much of modern theory concerning the condition of an elec- 
trolyte depends on the regults of osmotic experiments. For 
the investigation of these a semi-permeable membrane is 
essential. Curiously, cupric ferrocyanide seems to be the only 
substance which will serve, and we have seen in the labo- 
ratory of the Johns Hopkins University at Baltimore most 
elaborate apparatus for the preparation of these septa. Now 
it appeara that an electrolytic method has been tried by which 
the copper and ferrocyanogen ions are compelled to meet in 
the middle of & porous wall aud there react, producing a film 
of surprising toughness. Afterthat useful bit of information 
comes a great mass of this sort of thing: 

“Die Resultate sind folgende : Bromsilber erhöht die Leitfähigkeit des 


Wassers von 1х 10- auf 1:075 x 10-5, beide Zahlen für 21:09. Das 
Aequivalentleitver mögen des Ag Br nach den Wanderu eschwindigkeiten 
zu 131 gerechnet, ergiebt eine Löslichkeit von 0°57 x 10 g A«q./Liter oder 


0:000107gr/ Liter." 
All of which amounts to the statement that silver bromide is 
a highly insoluble salt, a fact admitted by chemists at large. 
The Wissenschaftlicher Theil (falsely so called), having 
happily demised on p. 372, we pass with a sense of relief to a 
subject not in itself exhilirating, but glowing by contrast. 
Accumulators engage us, and after lengthy inquiry we are 
apprised that the lead accumulator is at present without a 
rival—a conclusion sound indeed, but not wholly original. 
Better stuff is provided under the heading ‘ Graphite,” 
though more might have been made of the Acheson process, 
which is an actual manufacturing method, to be clearly dif- 
ferentiated from paper schemes. In the section devoted to 
applied electro-chemistry nothing is more strikimg than the 
constant and appreciative references to Mr. Swan’s Paper, 
delivered as a presidential address before the Society of 
Chemical Industry in July, 1901. This address, as is natural, 
consists of a résumé of current work in technical electro- 
chemistry ; it is а survey, and is not intended to promulgate 
novel notions. Yet it has impressed itself on the minds of the 
producera of the Jahrbuch as something quite out of their 
ken. The reason is that the address relates to the practical side 
of electro-chemistry, aud severely eschews mere nebulous specu- 
lation. It comprises in а short space all those applications of 
electro-chemistry which have been utilised in the arts, and it 
does much more than this: those things which are described 
have а basis on experiment, and are indepsndent of hypotheses ; 
when this solidity of foundation is held to be essential, about 
nine-tenths of applied electro-chemistry, as she is writ, dis- 
appears. To abstract patents, to compress prospectuses, and 
to adumbrate processes from interviews ad hoc is facile; to 
describe what is actually being done is less easy, and when 
complete the result is ridiculously concise. The wholesome 
styptic of fact is a novel medicament for a lax compiler, and 
commands his admiration. Hence the attitude aforesaid. 
The manufacture of carbon disulphide and of phosphorus by 
electrical heating appears to be flourishing. The success of 
such methods, and the reasons underlying the success, were 
predicted and set forth in The Electrician some 10 years ago, 
when these industries were juvenile enough. We donot think 
that the limit of utilisation of electrical energy for internal 
heating has yet been reached; we look to see zinc distilled 
electrically, iron smelted electrically, and, in general, the 
abolition of the externally fired retort or crucible wherever the 
temperature necessary is high enough to make the life of 
those vessels short and precarious. Already in the electro- 
lysis of fused electrolytes, as, for example, cryolite containing 
alumina, caustic soda. and zino chloride, it is deliberately 
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preferred to use costly electrical heating instead of cheap 
direct fuel heating, wholly because the former has the advan- 
tage of being internal. The principle is capable of great 
extension, as may be gathered from the fact that on p. 681 of 
the “ Jahrbuch” is an account of ita application to the des- 
tructive distillation of turf. 

A paragraph on page 468 is headed Magnesium- carbid, a 
compound whose existence is as subjective as that of snakes in 
Ireland; no hint is given to the ingenuous reader of this 
detail. The section on alkali and chlorine is disappointing ; 
i& consists mainly of digests of patents and descriptions of 
processes said, on rather shadowy authority, to be at work. 
One may search in vain for a clear and detailed account of 
improvements actually effected in processes undoubtedly in 
operation. It would not be just to blame the compilers for 
this deficiency, which is almost certainly due to the secretive 
methods of manufacturers engaged in this industry. There is 
little new of interest concerning aluminium except a brief 
description of the process patented by the Pittsburg Reduction 
Co. for purifying the crude metal by electrolysis in a fluoride 
bath, the aluminium being dissolved at the anode in prefer- 
ence to such impurities as iron, silicon and copper, and 
deposited at the cathode in preference to the metal whose 
fluoride (mixed with aluminium fluoride) constitutes the elec- 
trolyte; this metal evidently must be electro-positive to 
aluminium. The results of mechanical tests made by 
Tetmajer on aluminium and some of its alloys are also of 
interest. The electrolytic extraction of copper from its ores 
is still unaccomplished in the industrial sense, and though a 
little more has been done with zinc, yet there is ample room 
for a simple and reliable method. А process by Simon for 
the reduction of manganese is novel and depends on the 
electrolysis of oxide of manganese in а fluoride bath, the 
operation generally resembling that for smelting aluminium, 
but the temperature necessarily being much higher. Iron is 
in statu quo, nor does there seem much fresh to say about 
nickel. There is a long chapter on the electrolytic prepara- 
tion and treatment of organic compounds; most of the 
information, however, relates to laboratory experiments, and 
there is little of immediate manufacturing importance. A 
chapter on electromagnetic ore separators, a description of 
various methods of electrical heating, and а short section on 
electrodes and diaphragms, complete the book. 

Without blinking the fact that the book is an unwieldy 
mass of unselected material, we cheerfully admit it to be 
indispensable to the electro-chemist; nothing is needed but a 
touch of the critical faculty to convert it from an amorphous 
block into a shapely edifice. To the present editor or his 
successor we commend this recipe for the transformation of 
rich ore into refined metal; the method must have all the 
nicety and precision of an electrolytic separation. 


Die Radioactiven Stoffe nach dem gegenwartigen Stande der 
wissenschaftlichen Erkenntnis. Von Dr. Kart Hor ANR. 
(Leipzig: A. Barth.) 2m. i 

The discovery of the radio active elements marks an advance 
into totally unknown regions of physics and chemistry.“ 

That is how the author concludes his book, and its contents 

not only fully bear out his remark, but emphasise the fact that 

we are face to face with an unexpected development of our con- 
ceptions of matter and energy. It is well to have some aocount 
to date of the known facts concerning Becquerel rays and what 
is now called radio activity, a non-committal title which will 
serve until we know what we are dealing with. Most of the 
work described will be found in our columns, but it is here 
reproduced in a handy and elegant form by a chemical 
authority of the first class. Becquerel’s fundamental work on 
uranium, and the discovery of polonium, radium, radio-active 
lead, active thorium and induced radio-activity, are dealt with 
in separate chapters. The importance of Elster and Geitel’s 
production of active substances by exposing a charged wire to 
the air, is not lost sight of by the author. As regards theory, 
he inclines to Curie’s view that the energy is derived from 
cosmic radiation. The identification of polonium rays with 

Röntgen rays is too risky a speculation to be seriously con- 

sidered in connection with the rays which are not deflected by 


a magnet. 


BOARD OF TRADE GUARD-WIRE REGULATIONS | 
FOR ELECTRIC TRAMWAYS. 


In place of the existing regulation, Efficient guard-wires 
shall be erected and maintained at all places where telegraph 
or telephone wires cross above the electric conductors of the 
tramways,” the Board of Trade intend to insert the following 
in all future regulations issued for electric tramways. It will 
be remembered that the procedure with regard to Board of 
Trade tramway regulations differs to a certain extent to 
electric lighting regulations, for, while in the latter case there 
are merely two sets of reguletions applicable to all municipal 
and company electricity undertakers respectively, in the case 
of tramways a set of regulations is issued for each tramway 
undertaking. These have hitherto taken a stereotyped form, 
and Fn new regulation will be embodied in all future sets 
issued. 

This memorandum as to guard-wires has béen for some 
time under consideration, the original draft having been 
prepared over a year ago (see The Electrician, Vol. XLVIII., 
P. 501.) Representations with regard to it were then made 

y the Tramways and Light Railways Association, with the 
result that it has been modified down to the present form 
after a conference between the parties interested, at the Board 
of Trade. It may be added that, although the directions in the 
present ** Memorandum " are prefaced in each case by the word 
“should,” 16 is, we understand, practically a case of “ must.” 
The new regulation is required in all new undertakings, but 
а period of one or two years will be allowed, according to 
circumstances, before it will be insisted on in the case of 


existing lines. 
NEW REGULATION. 


If and whenever telegraph or telephone wires, unprotected 
with а permanent insulating covering, cross above, or are 
liable to fall upon, or to be blown on to, the electric conductors 
of the tramways, efficient guard wires shall be erected and 
maintained at all such places. 


EXPLANATORY MEMORANDUM. 
Nor£.—The expression “telegraph wire includes all tele- 
graph and telephone wires. | 
or the purpose of this memorandum, telegraph wires are 
divided into two classes, namely :— 
(a) Wires weighing less than 100lb. per mile. 
(b) Wires weighing 1001. or more per mile. 

Each guard wire should be well earthed at one point at 
least, and at intervals of not more than five spans. The 
resistance to earth should be sufficiently low tof insure that a 
telegraph or telephone wire falling on and making contact 
with the guard wire and the trolley wire at any time will cause 
the circuit breaker protecting that section to open. 

The earth connection should be made by connecting the 
wire through the support to the rails by means of a copper 


bond. When first erected, the resistance to earth of the guard 


wires should be tested, and periodical tests should be made to 
prove that the earth connection is efficient. 

Guard wires should be, in general, of galvanised steel, but 
in manufacturing districts in which such wires are liable to 
corrosion, bronze or hard-drawn copper wires should be used. 

The gauge of the guard wire should not be less than seven 
strands of No. 16 or one of No. 8 wire. | 

The supports for the guard wires should be rigid and of 
sufficient strength for their purpose, and at each support each 
guard wire should be securely bound in or terminated. 

The rise of the trolley boom should be so limited that if the 
trolley leaves the wire it will not foul the guard wires. 


TELEGRAPH WIRE3 ORossiNG TROLLEY WIBES. 
Class (a) Wires weighing less than 1001. per Mile. 

The guard wires may be of the cradle or hammock type, 
attached to the arms of telegraph poles. It is necessary that 
the spans should be short, and if required an additional pole 
or poles should be set. | | 

1. Where there 13 one trolley wire, two guard wires should 
be erected (Fig. 1). + 

2. Where there are two trolley wires at a distance not 
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exceeding 12ft. apart, two guard wires should be erected | 
(Fig. 2). | 

3. In special cases, at junctions or curves, where parallel 


guard wiring would be complicated, two guard wires may be 
во erected that а falling wire must fall on them before it can 
fall on the trolley wire. 
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Class (b)— Wires weighing 1000. or more per Mile. 
4. Where there is only one trolley wire, two guard wires 
should be erected (Fig. 3). 
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9. Where there are two trolley wires not more than löin. 
apart, two guard wires should be erected (Fig. 4). 
. 


>» 


ó 


5 


— ее ере а»  "-— 2 — 


----Min. 24 


Fic. 4. 


6. Where there are two trolley wires and the distance 
between them exceeds l5in., but does not exceed 48in., three 
guard wires should be erected (Fig. 5). | 
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7. Where the distance between the two trolley wires exceeds 
48in., each trolley wire should be separately guarded (Fig. 6). 
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9. It is desirable, where possible, to divert telegraph wires 
from above trolley junctions and trolley wire crossings, and 
undertaxers should endeavour to make arrangements to that 
effect with the owners of telegraph wires. | 


TELEGRAPH Wires PARALLEL TO TROLLEY WIRES. 
Classes (a) and (b). 

9. Where telegraph wires not crossing a trolley wire are 
liable to fall upon, or to be blown on to, & trolley wire, à guard 
wire should be so erected that a falling wire must fall on the 

ard wire before it can fall on the trolley wire. 

10. When guard wires are attached to other supports than 
the trolley poles, they should be connected with the rails at one 

int at least. 

11. When it is possible that a telegraph wire may fall on 
an arm or а stay, or а span wire, and so slide down on to a 
trolley wire, guard hooks should be provided. 


GENERAL. 

Minimum guarding requirements for Classes (a) and (b) 
are provided for in this memorandum, but in exceptional 
cases, such as in very exposed positions or for unusually heavy 
telegraph wires, special precautions should be taken. 


DISCUSSION ON THE METRIC SYSTEM. 


A discussion on the Metric System of Weights and Measures 
took place at the Institution of Electrical Engineers on 
January 22nd and February 5th. The following is an abstract 
of the notes read by Mr. Alexander Siemens in opening the 
discussion, and Sir Frederick Bramwell’s reply. 


MR. SIEMENS’ CASE FOR THE COMPULSORY ADOPTION OF 
THE METRIC SYSTEM. 

On November 14, 1785, James Watt wrote to his friend, Mr. Kirwan, 
about the trouble he had experienced in reducing the weights and 
measures, when comparing the experiments made by Lavoisier and Laplace 
with resulta obtained by Mr. Kirwan, and he continues : 

“It is therefore, a very desirable thing to have these difficulties 
removed, and to get all philosophers to use pounds divided in the same 
manner, and I flatter myself that may be accomplished, if you, Dr. 
Priestley, and a few of the French experimenters will agree to it ; for the 
utility is so evident that every |thinking person must immediately be 
convinced of it. My proposal is briefly this : — 

Let the philosophical pound consist of 10 ounces or 10,000 grains. 
п 5 ounce - 10 drachms or 1,000 „ 
" j drachm „, 100 grains or 100 " 
Let all elastic fluids be measured by the ounce measure of water, by which 
the valuation of different cubic inches will be avoided, and the common 
decimal tables of specific gravities will immediately give the weights of 
those elastic fluids." 

After discussing the claims of various pounds, he concludes the letter by 
saying : 

* Dr. Priestley has agreed to this proposal, and has referred it to you to 
fix upon the pound, if you otherwise approve of it. I shall be happy to 
have your opinion of it as soon as convenient, and to concert with you the 
means of making it universal. I remain, &c.” 

“ I have some hopes that the foot may be fixed by the pendulum, and а 
measure of water, and & pound derived from that ; but in the incerim let 
us at least assume a proper division, which, from the nature of it, must be 
intelligible, as long as decimal arithmetic is used.” 

On November 95, 1785, James Watt wrots to M. de Luc on the sims 
subject : 

M жы Indeed to compare one experiment with another even where 
the weights used are the same, gives much trouble from the absurd sub. 
divisions used by all Europe ; апа also to compare cubic inches of various 
substances with weighta is a perpetual source of unnecessary calculation ; 
in order to avoid which I proposed to Dr. Priestley and Mr. Kirwan to 
agree on a perpetual decimal subdivision of the pound thus : 

100 grains= 1 drachm ; 1,000 grains —1 ounce ; 
10,000 grains = 1 pound. 

All the elastic fluids to be measured by the ounce or pound measure. 
The decimal tables of specific gravities will give the weights without calcu- 
lations. All liquids to be weighed. Mr. Kirwan answers that Mr. White- 
hurst is at work on a philosophical measure, from which he means to deduce 
a pound, divided as above ; but І say, as it may be long before that comes 
forth, let the expedient of the proper division take place in the meantime. 
Dr. Priestley will immediately adopt it, and I will be obliged to you to write 
to M. de Laplace on the subject. In order tointroduce uniformity as much 
as we can, we mean to subdivide the Paris pound in 10,000 parts. 

These two letters have a special bearing on the subject which is to be 
discussed to-night, as Watt bad laid down in them the fundamental con- 
ditions on which the metrical system is based. 

It is even probable that Watt is directly responsible for the movement 
among French scientific men, for his biographer, Muirhead, tells us that 1n 
1786 Watt and his partner, Boulton, went to Paris, and there “ they had 
the satisfaction of making the acquaintance of most of the eminent men of 
science of whom the great capital of France had then to boast, as Lavoisier, 
Laplace, Monge, Berthollet, De Prony, Hassenfratz, Fourcroy, Delessert 
and others.” No doubt Watt's idea of a “ philosopher's pound " was dis- 
cussed among them; at least it bore fruit, for in the year 1790 Prince 
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Talleyrand proposed to the Constituent Assembly of France tbat the many 
stems in use in that country be changed into one syetem, and that bea 
al one founded on the pendulum. This was adopted by the Assembly 
on March 17th, 1791, and sanctioned by Louis XVI. It will be noted 
that this plan is foresbadowed in the postscript of Watt's letter to Kirwan, 
and a further irdication of his influence may be traced in the provision 
that the French Academy and the Royal Society of Great Britain appoint 
jointly ап International Commiesion for discussing the subject of universal 
weights and measures. England declined, however, to co-operate, but 
Spain, Italv, the Netherlands, Denmsrk, and Switzerland were finally 
represented on this Commissi n, which coneisted of the ablest matbema- 
ticians then living. The system, suggested by Watt and adopted hy this 
International Commission, derives the units of weight and of capacity from 
the linear standard, and the chief object of the Commission was to settle 
how the linear standard was to be fixed. 
Three linear standards were discussed : 
1. The length of a pendulum beating seconds. 
2. Tte length of a quadrant of the equator. 
5. The length of a quadrant of a meridian. 


Eventually the last was selected, and it was decided that the 10, OC O, OOOth 
fart of this quedrant sbould be the linear unit, the meter." А Jaw, 
paseed on August 1, 1793, established the system provisionally, and the 
nomenclature was sanctioned nearly two years later, on April 7, 1795. 

For seven years the survey of the meridian between Barcelona and Dun- 
kirk went on, until, in 1799, representatives from 10 countries assembled 
in France to examine the results of the survey and to settle “a definite 
meter." When tbis had been accomplished, Laplace explained the whole 
system to the legislative councils of France, and it was definitely adopted 
by a law promulgated on June 22, 1799. Unfortunately, the succession of 
wars undertaken, at first by the Republic and afterwards by Napoleon I., 
against all tbe other nations of Europe was then in progress; moreover, 

apoleon personally did not approve of the change, so it came about that 
an intermediate system of divisions and of names was tolerated by a law 
je on May 28, 1812. The pure metrical aystem was not enforced in 

until January 1, 1840. 

Other European countries were at first very reluctant to adopt the 
metrical weights and measures, but when the intercommunication between 
distant parts of the same ccuntry and between different countries developed 
during the 19th century, the want of uniformity in weights and measures 
grew more and more inconvenient. In Germany, for instance, a commission 
was appointed to settle a national unit of weights and measures, and it 
began its investigations in 1861. It was very soon decided, however, not 
to elaborate a national syatem, but to recommend the metrical system. 
The actual introduction was delayed by the wars of 1864 and 1866, and it 
was only in August, 1868, tbat a law was passed making the use of metrica! 
weights and measures optional from January 1, 1870, and compulsory from 
January 1, 1872, 

While the German Commission was deliberating, a Select Committee 
was appointed by the House of Commons, and it reported in 1862 that in 
its opinion “it would involve almost as much difficulty to create a special 
decima] syatem of our own, as simply to adopt the metric decimal system 
in common with other nations. And if we did so create a national system 
we would, in all likelihood, have to change it again in a few years, as the 
commerce and intercourse between nations increased into an international 
one." In 1864 an act was passed allowing the use of the metric system of 
weights and measures, and in 1868 a bill was brought in to make this 
system compulsory, but the bill was dropped after passing the second 
reading. The Weights and Measures Act (1878) authorised the Board of 
Trade, by clause 38, “to verify metric weights and measures which are 
intended to be used for the purposes of science or of manufacture or for 
any lawful purpose, not being for the purpose of trade within the meaning 
of this act." The provisions of this clause became more and more irksome, 
and another Select Committee was appointed in 1895, which, after exami- 
ning numerous witnesses for and against the introduction of tbe metric 
system, recommended :— 

“(а) That the metric system of weights and measures be at once 

lised for all p 

(6) That after а lapse of two years the metric system be rendered 
compulsory by Áct of Parliament. 

“ (c) That the metric system of weights and measures be taught in all 
public elements ry schools as a necessary and integral part of arithmetic, 
and that decimals be introduced at an earlier period of the school 
curriculum than is the case at present.” 

In consequence of this recommendation Parliament passed the Weights 
and Measures Act (1897), but this gives effect ошу to the first part of it, 
and we are still waiting for the act to make the adoption of the metrical 
weights and measures compulsory. The only practical steps towards the 
mtroduction of the metric system into the United Kingdom have been 
taken by the British Association, of which a committee worked out the 
C.G.S. system of electrical units. It is not necessary to say in this assembly 
that these units were subsequently adopted by the International Electrical 
Congress of Paris (1881), and that their general introduction into all 
countries bas been one of the principal causes of the rapid development of 
the application of electricity for industrial purposes. Another committee 
of the British Association, consisting of Sir Joseph Whitworth, Sir Wm. 
Thomson (now Lord Kelvin), Sir F. J. Bramwell, Mr. A. Stroh, Mr. Beck, 
Mr. (now Sir) W. H. Preece, Mr. (now Colonel) R. E. Crompton, Mr. E. 
Rieg (secretary), Mr. A. Le Neve Foster, Mr, Latimer Clark, Mr. (now Sir) 
H. T. Wood and Mr. Buckney was appointed for the purpose of deter- 
mining a gauge for the manufacture of the various small screws, used in 
telegraphic and electrical apparatus, in clockwork and for analogous pur- 
poses. After deliberating for two years this committee recommended, in 
1884, the adoption of the Swiss series of small screws, commencing with 
the pitch .of one millimeter, and decreasing the pitch of each succeeding 
size by 10 per cent. 


— . рН ЦАР 


In tbe United States, by ап Aot of Congress, approved in July, 1866, 
the use of the weights and measures of the metric system is made per- 
missible, and the ‘‘ international prototype meter aud kilogramme " (depo- 
sited in Paris) are regarded as the fundamental standards of length and mass; 
and the yard and pound are to be derived from the metric standards. It 
is proposed to bring in a bill during the present session of Congrese, direct - 
ing all Government depertments to use the metrical system for all their 
transactions from January 1, 1904, and making the system compulsory 
throughout the United States from January 1, 1907. Р 

Abcut other civilised states, apart from Great Britain and tbe United 
States, it is only necessary to say that they bave adopted the metrical 
system on account of the simple relations between the units of lengtb, of 
weight and of measure, and on account of the decimal subdivision of the 
units whieh agrees with the arithmetical notation used universally. The 
metrical system is, of course, not the only one by which these two advan- 
tages can be obtained ; for instance, Sir John Herschel suggested a rival 
system by making the polar radius of the earth the unit of length. This 
radius һе estimated to be 500,500,000in. long, and he suggested that the 
English inch should be increased by its 1/1,000th part, so that it should be 
exactly the 500 millionth part of the poler radius. He then undertook to 
show that by increasing the grain (by legislative measure) by its 1/18th 
part a cubic foot of water would weigh a thousand ounces. 

And thus the change, which would place our system of linear measure 
on а perfectly faultless baeis, would at the same time rescue our weights 
and measures of capacity from their present utter ccnfusion, and secure 
that other advantage, second only to the former, of connecting them deci- 
mally with that system on а regular, intelligible and easily-remembered 
principle ; and that by an alteration practically imperce ptible in both cases 
and interfering with no one of our usages and denominations." 

In this proposal Herschel committed the rame error as the compilers of 
the metrical system by adopting a terrestrial dimension as a perfectly 
faultless " basis for his linear standard ; in both cases later measurements 
with improved instrumenta have proved that the original resulta were not 
accurate. 

With regard to the decimal subdivision of the unite, Sir George Airy, 
the late Astronomer-Royal, said: “It appears to me that the practice of 
mankind, as regards their selection of scales of multiples and subdivisions, 
in every subject which I have examined, may be described thus: For each 
particular subject to which measure, &c., is applied, some one measure, &c., 
is adopted as the standard. Then the multiples of this measure, &c., are 
taken on the decimal scale, and the subdivisions are taken on the binary 
scale. These subdivisions are taken without any regard to their coincidence 
or non-coincidence with inferior measures, &c. The coasting sailor uses 
the league, 4 league, 1 league, without regard to miles or yards. The 
traveller uses the mile, 4 mile, } mile, furlong, and never combines them 
with the yard or the foot. The sailor, їп sounding, uses the fathom, 
4 fathom, 4 fathom, and thinks of no other measure. The vendor of 
drapery uses the yard, 4 yard, } yard, &c., down to the nail, without 
regard to inches. The joiner uses multiples of inches to a large number, 
and subdivides the inch to 4, {, 4, yg. . . It is very little important 
whether the relation between the standards adopted for the different 
measures (for instance, the mile and the yard) be or be not simple, provided 
that it be ascertained.” 

Then!Sir George Airy also said in his evidence before the Select Committee 
of 1862 :— 

“If I had a new nation to create, with a new style of weights and 
measures, I would give them the binary scale throughout ; tbat I consider 
nearest perfection, with means to enable us to use decimal multiples and 
sub-multiples.” 

Curiously enough, these statements of Sir George Airy were laid before 
the Select Committee of 1896 by Mr. Stevenson as adverse to the metrical 
system. A little reflection will, however, convince everybody that the 
metrical system fulfils all the requirements laid down by Sir George Airy, 
with the additiona’ advantage that the standards for the different measures 
stand in a simple decimal relation to each other. For instance, a traveller 
might use a kilometre, $km. and }km. ; a joiner will use millimetres or 
4mm. and }mm. ; a merchant kilogramme for ordinary transactions, and 
tons for larger transactions, subdividing them on the binary scale, whenever 
he finds that convenient. 

In moet transactions, according to metrical weights and measures, no 
fractions are necessary, either vulgar or decimal, as the smallest unite, the 
milligramme and the millimetre, need not be subdivided for ordinary pur- 
poses, and their multiples can be readily expressed in higher units, if that 
should be desired. For this reason it may be anticipated that the intro- 
duction of the metrical system would cause no inconvenience ; especially 
not in the retail trade. The experience of other countries, which have 
made the change to the metrical system, proves that the initial difficulties 
of the transition from the old weights and measures can easily be met by 
providing conversion tables, which should be displayed in conspicuous posi- 
tions in all shops. It so happens that the principal changes which concern 
the retail trade—viz., from the yard to the metre, and from the pound to 
the kg. (metrical pound), are very simple. 

The metre is about 1 longer than the yard, the cost per metre is 
therefore, 1d. per shilling greater and the metrical pound is a little more 
than 10 per cent. heavier than the pound avoirdupois, so that the coat of 
the 4 kg. exceeds the cost of a pound avoirdupois by 13d. in the shilling 
If the customer, therefore, does not wish to rely on the conversion table, 
he can calculate the price, as if he were dealing with yards or pounds, and 
then add in the first case ld. for each shilling of the result and in the case 
of the pounds 13d. for each shilling. Although such a conversion is not 
absolutely accurate the difference is much smaller than the fluctuations of 
wholesale prices. a ЭО 

Again, the coil of 110 yds. is only 28in. (ог 0°58 per cent.) longer than 
100 metree, so that the substitution of the one for the other need not 
cause any inconvenience. 


782 


THE ELECTRICIAN, FEBRUARY 20, 1908. 


— —— — — —- — — — — • ͤfnũẽ 


In spite of all these facilities it is only natural that the use of new 
weights and measures, as long as they are unfamiliar, will contrast 
unfavourably with paa ad in the old weights and measures, but the 
publie will soon find out what а blessing the abolition of the various and 
perplexing tables of weights and measures will prove to be, and how 
superior the metrical system is. This opinion was tersely expressed by 
Mr. Balfour, when he said to a deputation which urged him to carry out 
the recommendation of the Select Committee of 1835 : 

“Upon tbe merits of the case I think there can be no doubt what- 
ever, tbat the judgment of the whole civilised world, not excluding 
countries which still adhere to the antiquated systems under which we 
suffer, has long decided that the metric system is the only rational 
system." 


SIR FREDERICK BRAMWELL'S CASE AGAINST THE СОМ- 
PULSORY ADOPTION OF THE METRIC SYSTEM.* 


Sir FREDERICK BRAMWELL, replying to Mr. Siemens, said that the 
metric system was said to have been due to the most eminent mathema- 
ticians of the day. The law was passed in June, 1799, and Mr. Siemens 
attributed to the continual wars and the ill-will of Napoleon the fact that 
the law did not come into operation until 1840, 40 years afterwards. The 
use of the system was permitted in England in 1864, and in 1878 the 
Board of Trade was permitted to verify the weights and measures. 

The committee of1895 came to the three conclusions cited by Mr. Siemens, 

and the outcome of the Committee's labours were constituted id the Act 
of 1897. What said that Act? Shortly, that notwithstanding anything 
contained in the Weights and Measures Act of 1878, the use in trades of 
the weight and measure of the metric system should be lawful and no 
person by reason of not using it should be liable to a fine. In the follow- 
ing year the Board of Trade standards were converted into a table of 
‘metrical equivalente. Mr. Siemens had fravkly said that he wished to 
see the recommendation that the metric system should, after a lapse of 
two yeara, be rendered compulsory by Act of Parliament put into force. 
This was really the question for them to consider, Perhaps Mr. Siemens 
had seen a copy of the proposed bill. He had not, and could only judge 
‘from that of 1868, That bill was not to be а mere matter of words. It 
‘was to be very stringent and very troublesome indeed. Sec. 10 stated 
that & person who should sell otherwise than by the metric system should 
be liable to a penalty not exceeding 10s. for each sale. Sec. 11 pro- 
vided that every person who should print or make any return as 
clerk of the market, price lists, &c., except in metric, should be 
liable to a penalty not exceeding 108. for each copy of such paper. 
This kind of thing did away with all questions of the survival of the fittest, 
and hitherto he had thought that the doctrine of the survival of the fittest 
had become an absolute law. The decimal people could now, after the Act 
of 1897, do what they pleased; but they were not satisfied with (this. 
They said that everyone else must do the same whether they liked it or 
not. "This was not consistent with anything like liberty. 

Mr. SIEMENS here interrupted to tbe effect that the penalties quoted 
by Sir Frederick Bramwell were taken from the Weights and Measures 
Acts enforcing the English system. 

Sir FREDERICK BRAMWELL said he was not aware of it. Con- 
tinuing, he said it was quite easy to see why Germany adopted the metric 
system. Germany was made up of a large number of states with divers 
laws and regulations. They were compelled to come to some system, such 
a number of small states naturally not being able to devise a system 
which could have been taken up by the whole of the empire. Therefore 
they were glad to go to that system which was to their hand. He was not 
surprised to find that Mr. Siemens had not put forward the usual plea— 
which to his mind was the only one with a shadow of value in it — that our 
merchants and manufacturers were handicapped in their dealings with 
foreign nations, because foreign nations did not understand our meesure- 
ments. Again and again the answer to this argument was that it was ao 
obviously wrong that he was not surprised to find Mr. Siemens had not 
advocated it. Mr. Siemens said the bill of 1868 was dropped, and referred 
to Sir George Airy and Sir John Herschel. But he was inclined to think 
that Mr. Siemens had misquoted both these gentlemen. Sir George Airy 
was being examined before the Committee of 1862, and was Leing very 
much pressed by the chairman, Even Mr. Siemens himself had quoted 
one answer which did not look much like Sir George Airy being an advocate 

of decimals — viz., If I had a new nation to create with a new style of 
weights and measures, I would give them the binary scale throughout." 
This answer went on that Sir George Airy considered this the nearest to 
perfection with means to enable us to use decimal multiples and sub- 
multiples. But Mr. Siemens did not quote the previous question when 
the chairman endeavoured to force Sir George Airy’s assent to decimals. 
This was the question and answer: —“ If the change to the decimal 
system could be made per saltum, and you could be transferred 
‘from your present state into the decimal system, do not you think 
the change would be advantageous?” The answer was “No.” This 
did not look much like Sir George Airy being an advocate of decimals. 
As regards Sir John Herschel, he wrote to Sir Beresford Hope concerning 
the bill of, 1868, in which he begged that the member of Parliament would 
oppose the measure by vote and by word. Lord Beresford Hope did oppose 
the bill in question in a very able speech. Many of his friends, continued 
Sir Frederick, believed that he was an opponent of the decimal. But this 
was not so. What he wanted borne in mind, however, was that he was 
an opponent to the compulsory use of the decimal on all occasions. Modes of 
calculations were only tools to attain ends, and he likened the compulsory 
use of the decimal system to an enthusiast insisting that a carpenter should 
use an adze on every occasion when he had much more convenient tools 
for certain work. А decimal was really only a vulgar fraction with a 
denominator always of one kind, and, although this was not reported, it 
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was known by the position of the decimal point what the real denominator 
would be. Very much practice indeed was needed to ensure the accuracy 
of the point before the significant figure, and he thought most people who 
had anything to do with decimals would admit this. 

He gave one or two instances of the importance of this. In 1885 a 
Paper was read before the Institution of Civil Engineers which had a wall 
diagram illustrated with decimals, but the decimal pointe were all in the 
wrong place. Some two or three years ago, also, he had a correspondence in 
The Times with a Frenchman stopping in London who had chaffed him at 
the clumsy English way of taking tf 2 per cent. All he (the Frenchman) 
had to do was to multiply by 97:5. Sir Frederick replied that all he did 
was to take off one-fortieth. There had also been a communication to the 
papers at the time our present King was shot at in Brussels, which reported 
that the bullet was 0'1 metre long. He had measured this distance in a 
revulver, and not only would the bullet have filled the whole length of the 
barrel, but it would have projected by about the same length. We were 
very much in the position of the man who worked out to the ninth or 
tenth decimal place. This gentleman said that he was by no means sure of 
his first figure, but he was determined to correct any mistake by going on. 

Human nature would use a half and a third, and so on—i.e., w 
the decimal was a vulgar fraction with a denominator always of the same 
kind, all vulgar fractions had numerators of the same kind —viz., 1. 
Decimals of 1 —0:25 was bad, т, —0:0625 was worse, and 44 = 005125 was 
worst, whilst Ar, a legitimate division, —0:015625 was still worse. These, 
however, whilst being terribly unwieldy, were accurate. But }, J and }, 
reduced to decimals, were both unwieldy and inaccurate, yet he would be 
compelled to use them when he did not want to. 'The worst case was 
+ =0°142857 as a repeater. Were there any gentlemen in the room 
who could mentally square 3°142857—1.c., 3}. Squaring 31 in vulgar 
fractions was done in a moment. He would be glad if anyone would 
tell him what use decimals were in any one of the four rules of 
arithmetic except in the addition of such matters as pounds, shillings and 
pence, or feet and inches. They were no good in division, subtraction, 
or in multiplication. To give some ides of the magnitude of the ordinary 
weights and measures, he mentioned that the gentleman of the Board of 
Trade who looked sfter the weights and measures told the Committee of 
1895 that during the year 1893-4 they stamped 34 million individual 
weights and measures. Having this in mind it would be an intolerable 
nuisance to make the change. He would sooner that Government legis- 
lated upon the shape of his hat or the make of it than upon calculation. 
Mr. Siemens had brought forward eminent names in his favour. Mr. 
Whitworth of the United States had tried the metric sys tem some 20 years 
ago and damned it, Rankine, again, was во strongly opposed to it that he 
broke into poetry about it, and wrote the celebrated song of the three-foot 
rule. The concluding lines ran :—“ Oh, bless their eyes, if ever they tries 
To put down the three-foot rule.” Не was afraid the eecond word wes? 
typographical error. Napoleon’s views on the subject were so tinent 
that he had extracted them from Memoirs pour servir à l'Histoire de France 
sous Napoleon," by General Comte de Montholon. : ; 

[Sir Frederick Һай prepared a trauelation of this extract which was dis- 
tributed among the members attending the meeting.] d 

Concluding, Sir Frederick Bramwell remarked that in the Press ап 
before the public the advocate of change was always seen to better и 
tage than the advocate of leaving things as they are. He made all the 
noise, whereas people who were content with present things did not E 
about crying “Contented,” and it was impossible to get people conten 
with what they had to come to au enthusiastic meeting. 


The discussion was adjourned till February 5th. 


ON ELECTRONS.* 


BY SIR OLIVER LODGE, F. R. S. 
(Continued from page 426.) 


PART IV. 
Тнк ELECTRON THEORY OF CONDUCTION AND оғ RADIATION. 


Meanwhile the probability of the existence of eleotrons and 55 
ing them as the basis of all electric and of T^, 
other material phenomena, had seized hold of the imagination S 
several mathematical physicists, notably of Dr. J. Larmor ап 
Prof. H. A. Lorentz. Both these philosophers endeavo a 
all electric properties to the behaviour of electrons, usually, 8 try 
in association with material atoms; and Dr. Larmor roceed the 
and invent a possible structure in the ether which ahould have 
properties of an electron, whether positive or negative, ficent 
а great part of physics to its simplest terms. This magn! 
attempt at a new principia has not yet been finally su moro 
great mass of very suggestive material is to be found in Dr. ves 
contributions to the Transactions of the Royal Society, and, pub- 
recent t summary called “ Ether and Matter” ; which іы 
lished by the Cambridge University Press as an Adams Frize 

is accessible, though barely intelligible, toal. Suffice it here t, and 


that there is supposed to be no electric current except electro we 
motion. They may move with the atoms, as in electroly85; fired 


may fly alone, as in gases; or they may be handed on from one 


atom to the next, as in solida. 2 
v. 41, 1902. 


* Paper read before the Institution of Electrical Engineers No 
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CONDUCTION. 


The possible modes of conduction or transmission of electricity 
are, in fact, three, which I may call r tively the bird-seed 
method, the bullet method, and the fire-bucket method. The bird- 
seed method is adopted in liquids : it is exemplified in electrolysis ; 
the bird carries the seed with it, and only drops it when it reaches 
an electrode. The bullet method is the method in gases, as has been 
clearly realised by aid of the cathode rays: the space from cathode 
to anode represents the length between the breech and the muzzle 
of the gun, and the rest of the is analogous to the trajectory 
of a bullet, which ultimately either penetrates or is stopped by a 
target, with a flash of light or other appropriate disturbance. e 
fire-bucket method must be the me of conduction in solids, 
where the atoms are not susceptible of locomotion, and can only pass 
electrons on from hand to hand, oscillating a little in one direction to 
receive them, and in another direction to deliver them up, and so 


getting thrown gradually into the state of vibration which we call 
t But it may be observed that this need for motion, in order 
to electrons on, becomes less and less, according as the body is 


pese 
less subject to the irregular molecular disturbance we call heat. 
It may be the expansion and molecular separation, or it may be the 
i jostling and disturbance, that impede eas conduction ; 
but certainly conduction improves as temperature falle and trans- 
miesion becomes quite easy at very low temperatures, The conduc- 
tion of heterogeneous alloys is a less simple matter, being probably 
mixed up with back E.M.F. developed at innumerable junctions— 
otherwise it would be instructive to examine the effect of low 
ture on the conductivity of a metal which did not contract 
with cold. The extra conductivity of hot electrolytes is a totally 
different phenomenon: it is not true conduction, but convective 
locomotion of ions in their case. 

Metals are bodies in which the transfer of an electron from one 
atom to another is easy, demanding no force as long as the process is 
not hurried—a process of the nature of a diffusion ; амоне аге 
bodies in which it can only be accomplished with violence. The 
tranamisssion of vibrations along a chain of connected molecules may 
well occur through a not dissimilar kind of connection, and hence 
the conduction of electricity and the conduction of heat, though 
really different processes, may have many points in common. Most 
is known about electrolytic and gaseous conduction. In gaseous 
conduction the negative electrons fly free and fast; the positive 
cbarges travel slowly by reason of their association with matter. In 
liquid conduction both sets of electrons are associated with atoms, 
and travel only as ions at a slow diffusion rate which was calculated 
by Kohlrauscb, has been observed by шк and others, and is well 
known. The rate of transmission in solids can only be inferred, and 
it would appear as if in one class of solids the positive were able to 
travel fastest, whereas in another class negative travelled f. 8 
difference which із familiar in liquids. In acids, for instance, the 
positive charges travel much the quickest, because they are associated 
with light agora atoms, and it is owing to the comparatively easy 
migration of this light or small hydrogen atom that acids are in 

eneral such good conductors. The Hall magnetic bend, like Fara- 

y's magnetic rotation, is а differential effect, and would be zero if 
positive and x ae were equally acted on. In gases it is differential 
too, but there the negative pps are во free, as compared with the 
pu and fly Hd gene more rapidly, that the Hall е бе gases, 
especially in rarelied gases, 18 v t in comparison wi e small 
residual effecta found in liquida and solids. к 

RADIATION, 

But it is not only the Lag get motion or locomotion of the 
electric atomic appendages that we have to consider; we must 
assume also that they are susceptible of motion in the atom itself, 
either vibrating like the bead of a kaleidophone or revolving in a 
minute orbit like an atomic satellite. Indeed, it is to the vibrations 
or revolutions of the electrons in an atom that its radiating power is 
due. Matter alone has no ptible connection with the ether, a 
fact which is proved in my Paper in the Philosophical Transactions for 
1893 and 1897* ; it is electric charge which gives it any connection, 
and even then it has no viscous connection—there is no connection that 
depends upon velocity, or is of the nature of frictiont—it is purely 
accelerative connection. It is only when the charge vibrates, and 
during its accelerative periods, that it is able to influence the ether 
and carve it into waves[—waves consisting probably of alternations 
of shear, with no motion of the ether as a whole, but only a to-and- 
fro үч of its equal opposite constituents over some excessively 
small amplitude, a kind of motion which constitutes what we know 
as radiation. It is not the atom pulsating as a whole which disturbs 
the ether, but the pulsations or vibrations, or the startings and 
stoppings and revolutions, of its electric charge. But normal or 
centripetal acceleration, involving nothing more than e of 
direction, is just as effective as actual change of s If an electric 
charge is able to describe a small orbit four hundred billion times a 


* Lodge, Phil. Trans., Vol. CLXXXIV., pp. 727-804, and Vol. CLXXXIX., 
pp. 149-166. 

+ See especially Phil. Trans., Vol. CLXXXIX., p. 164. 

1 See Part I. of this Paper, p. 214 ; also Appendix G. 


second, it will emit the lowest kind of visible red light. If it vibrates 
faster it will emit light of higher refrangibility; and the particular 
kind of radiation emitted by the atom of auy substance, when in 
a fairly free state, will depend oa the orbital perio 1 of its electrons, 
every frequency of vibration corres onding to а definite line in 
the spectrum. But, if this be so, radiation must be susceptible to 
magnetic influence, for a revolving electric charge constitutes a 
circular current, and if а magnetio field is started into existence with 
its lines threading that circuit, it must, while it is changing in inten- 
sity, cause the speed either to increase or to dgcrease, and во 
either raise or lower the refrangibility. If, then, electrons are 
revolving in every direction and а magaetic field is excited, during 
the rise of the field the pace of some will be increased and of some 
decreased, and this increase or decrease would not stop uatil the 
netic field is destroyed again. 
ence it would appear that if a source 
magnetic field, and its lines examined with a spectroscope, they should 
be doubled, some being raised in refrangibility, others owered ; or if 
any are left unaltered the line might be tripled, or if the motion was 
of а more complicated character the line might conceivably be 
uadrupled or sextupled, or any other change produced according to 
the character and complexity of the motion. At any rate 1t would 
seem that the line must be affected somehow, even if it were only 
broadened. It happened, however, that when Dr. Larmor theoreti- 
cally perceived this, aad did the calculation for it in 1895 to see how 
much effect might be expected, he made the natural assumption not 
that an electron could move by itself on a comparatively stationary 
atom, as above described, but that the atom was itself pulsating or 
revolving or quivering in some way a3 а whole and carrying its 
charge with it. On this assumption, kaowing what he did about the 
massiveness of an atom, he perceived that the effect would be too 
amall to see ; and inasmuch аз Faraday had, with imperfect appliances 
many years ago, looked for some such effect—not then guided by 
theory, but simply with the object of trying all manner of erperi- 
ments aud had failed to see anything, no fresh experimental 
attempt to examine the question was initiated ; nor was the matter 
publicly referred to until, as hinted above, Zseman of Amsterdam, 
in 1897, with a powerful Rowland grating and a strong „ 
skilfully observed a minute effect consisting in a broadening o the 
lines emitted by a sodium flame placed between its poles, апа then 
at once Dr. Latmor wrote to me, saying that this must be the effect 


of radiation is put into & 


which he had expected but thought must be too small to see. On 
receiving the intimation I immediately, with a little trouble, repeated 
and verified the experiment,* and exhibited it at the Royal Society 


soirée in May that same year. | | 

From this simple but important beginning the large su ect of the 
influence of a magnetic field on the radiation from erent sub- 
stances has been laboriously worked at, not only by the o dis- 
coverer, but by Preston in Dublin, Michelson in America, an others ; 
and a whole series of important facts have been made out. Every 
line has been studied separately ; some lines are uadrupled, some 
tripled, some sextupled, and so on, as said above. One mercury line 
is resolved into as many as 11 components. The effect is, therefore, 
not too small to see, though it needs excessively high power and per- 
fect appliances to see it; and so it became evident that if radiation 
were dus to moving electrons, their motion could not be handicapped 
by having very much matter associated and moving with them. It 
became possible, indeed, by making a measurement of the amount of 
doubling undergone by the lines in & given field, to ascertain how 
much matter was associated with the revolving electric c in 
any given case; in other words, to make а determination o the 
electro-chemical equivalent effective in radiation—4.e., of the ratio 
mje. Indeed, Prof. Zeeman, with considerable skill, made a rough 
determination of this kind at a very early stage, when he only saw 
the effect as a slight broadening of the sodium lines, and came to the 
conclusion that the electro-chemical equivalent was quite different 
from that appropriate to electrolysis, being some thousand times 
smaller. Не found, in fact, that the rario e/m had in this case also 
the notable value already suspected in connection with cathode rays 
—viz., the value 107 C.G.S. 

More recent measurements have confirmed this estimate, and shown 
that the ratio of charge to matter in the Zeeman case 1s practically 
identical with the ratio of charge to matter in the cathode id саве ; 
in other words, that whatever is flying in the cathode rays is vi rating 
in a source of radiation, and that if the cathode rays consist of moving 
electrons, radiation is due to vibrating or revolving electrons. Even 
this, however, does not constitute & proof of the existence of masses 
во much less than atoms; it may be only a remarkable coincidence. 
Besides, it is possible that in all these cases the whole atom 1s, After 
all, moving, but that 1ts electric charge is one thousand times bigger 
than what previously been observed as the proper charge of au 
atom, But this assumption, improbable even for the cathode rays, 
becomes still more unlikely in the case of radiation, where it 1s not 
at all unnatural that only а very small part of the 


* See Proc. Roy. Soc., Vol. LX., pp. 466, 513, and Vol. LXI., р. 415; or 
Nature, Vol. LVI., p. 237; also The Electrician, Vol. XXXVIII, pp. 568 
and 643. 
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moving, the great bulk of it being practically stationary. Besides, 
the more the details of the Zeeman effect are studied the clearer it 
becomes that the electron theory attributed to it from the first b 
Prof. Н. A. Lorentz, as well as by Fitzgerald and Larmor in Englan 
is complete and satisfactory. 

One of the earliest publications in England, both of the fact and of 
its elementary theory, is that given by the present writer in two 
articles in The Electrician for February and March, 1897,* which are 
worth referring to aş representing incipient ideas on the subject before 
the full significance was grasped. The high value of the eu ratio— 
viz., $ х 107 C.G.S., or 50 million coulombs per gramme, instead of 
the moderate electrolytic value, is spoken of on page 643 as a diffi- 
culty ; and a Fitzgerald suggestion, amounting virtually to the 
1 pani of an electron theory of the Zeeman effect, is hinted at. 
Likewise an extremely short way of expressing the theory of the motion 
is given by the writer in the following form :—Consider the resolved 
part of any orbital motion projected on to a plane normal to the applied 
magnetic field H, and let the angular velocity at any point with 
radius of curvature r be о, then the field will exert a radial component 
+ ueHro, which will represent an increment or decrement of centri- 
petal force d(mre?), whence it follows, to a first approximation, that 
dw= + peH/2m, and the change of frequency caused by the mag- 
netisation will, therefore, be + ucH/Axm. The other component of 
the original orbit will manifestly be unchanged. This is far from 
being a complete and satisfactory theory, unless the projected motion 
happened to be circular; but it was a brief and early attempt. 


On THE ELECTRON THEORY OF THE MAGNETISATION OF LIGHT. 


Among the early contributions that have been made to the theory 
of moving charges, few are more remarkable than those of Dr. John- 
stone Stoney in connection with the process of radiation, long before 
there had been any experimental verification of the separate exist- 
ence of these electrons, or of the fact that the emission of light from 
a substance is due to their motion. Dr. Stoney had treated them in 
an astronomical mannerin 1891, dealing with an electron moving round 
an atom as if it were a satellite moving round a planet, and had dis- 
cussed the various perturbations to which they might be subject, and 
the effect of thoee perturbations on the spectrum of the light emitted. 
One of the simplest kinds of perturbation is what is called a progres- 
sion or recession of the apses, being a slow revolution of the orbit in 
its own plane. Such a motion was shown to be able to account for 
a doublet in the spectrum ; for of the two component vibrations into 
which the motion can be analysed, one has been made more rapid, 
and, therefore, its light raised in 55 „the other has been 
made slower and therefore lowered in refrangibility. 

Another closely allied kind of perturbation, analogous to pre- 
cession of the equinoxes in the case of the earth, would result in a line 
triplet in the spectrum. This precessional motion occurs in an orbit 
subject to any d pull or deflecting force. Instead of yielding 
directly to that , its effect is to make the axis describe a kind of 
cone, the kind of motion that one sees in an inclined spinning-top: the 
pull of gravity оп а spinning-top does not make it topple over, but 
makes it precess. So also with a pedi or bicycle when not vertical : 
instead of tumbling, it turns round and round in a circuit as long aa its 
motion continues, only falling when the motion ceases. Hence if 
the orbit of an electron were subjected to an oblique or 1 
force, the effect would be not to place it directly in the desire 
position perpendicular to a line of force, but to cause it to precess ; 
and this motion might be analysed into three, the acceleration and 
retardation of circular orbit above-mentioned, which would result 
in а doubling of the line, and a third component—viz., the one 

el to the axis, which would be unchanged, and would, therefore, 
represent a spectral line in its old position, the centre of the group of 
three. Allthis was clearly perceived by Larmor and Fitzgerald in 
connection with Dr. Zeeman's discovery, though, they were anticipated 
by his great compatriot, the eminent physicist, Н. A. Lorentz, to whom 
the most complete publication of the theory is dué, being in several 
respects anticipatory of the experimental results, For it may be 
observed that the light emitted by the oscillation components above 
oken of will be all of one definite kind, due to vibrations in one 
definite direction, and therefore polarised. The kind of polarieation 
would depend on the aspect from which it was seen. If seen at right 
angles to the axis of precession, all three lines should be plane 
polarised, the middle line at right angles to the other two. If, how- 
ever, it be looked at along the axis of precession, then there should be 
no middle line, because the axial vibration would then be end on, 
and the two side lines should be circularly polarised. 

Directly Zeeman had demonstrated the fact that a netic field 
applied to a source of light was able to act as a perceptible perturb- 
ing cause, Prof. Lorentz was at once able to predict the whole of that 
which has been here stated about the tripling of the line seen side- 
ways to the lines of force, and the doubling of the line seen endways, 
with all the polarisations as just stated, because the lines of magnetic 
force constitute the precessional axis, And all these effects were shortly 
afterwards seen by Zeeman and others, and are characteristic of the 
simplest circular orbit. At first sight one might be inclined to sup- 


* See Lodge, The Electrician, Vol. XXXVIII., pp. 568 and 643. 


pose that the orbits would all face round and set themselves normal 
to the line of force, like so many circular currents ; but that is to 
forget the inertia of the travelling electron. It is manifest that since 
a revolving electron constitutes a circular current, its will 
be to set itself with its plane nórmal to the linee of force, but since 
by hypothesis the revolving electron has inertia, the current will not 
so set itself, but will yield to the deflecting force in an indirect 
manner, as & top does, or as the oblate spinning earth does—as 
explained by Newton in the “ Principia "—the axis of rotation havi 
а conical motion round the lines of force, a motion which is call 
the precession of the equinoxes in the case of the earth, and the 
Zeeman effect in the case of a radiating atom. | 

This is an account of the chief part of the Zeeman effect, and may 
be regarded as the moet fundamental kind of disturbance caused by 
a magnetic field on à source of radiation. But there may be other 
minor disturbances, just as in the case of the earth, whose axis is not 
only subject to precession but also to nutation—a nodding movement 
superposed upon the main motion. It is also quite possible for the 
middle line, or for the two outer lines, or, indeed, for all three lines, 
to be doubled, thus giving rise роѓ to the standard triplet, but to 
а quartet, or a quintet, or even a sextet—ap ces seen and 
photographed for some lines of some substances by Preston. Even 
the two constituents of the double sodium line behave differently ; 
one of the sodium lines, D,, which had appeared only broadened to 
Zeeman at first, really becomes a sextet. The other sodium or D, 
line becomes a quartet, and a complete study of the behaviour 
under magnetism of all the lines and groups of lines given by 
different substances must result in a great extension of our know- 
ledge in many directions ; in fact, it is hardly too much to say that 
the discovery of Zeeman, in the light of the theory of Lorentz, has 
doubled the power of spectrum analysis to throw light upon the 
processes of radiation and the properties of atoms, and has opened 
up a new department, as it were, of atomic astronomy, with atoms 
and electrons instead of planets and sntellites. 


(To be continued.) 


A NEW PORTABLE PHOTOMETER. 


In order that users of electric light may measure both the current 
consumed by and the candle-power of, their lamps, Messrs. Everett, 
Edgcumbe & Co. introduced some time ago a lamp tester” and a 


photometer. These have now, however, been considerably improved 
and below will be found descriptions of both instruments of the 
newest type. 

The latest form of lamp tester which is illustrated in Fig. 1 is 
absolutely dead-beat, a most important feature when a number of 
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lamps have to be tested in succession, and it can be used with equal 
accuracy for either continuous or alternating current. The instru- 
ment is protected from damage by means of a replaceable fuse. 
Messrs. Everett, Edgecumbe & Co. put upon the market some sx 
months ago a very simple photometer which, although accurate, 
could only be used in a darkened room, and the computation of the 
result from the scale-reading was somewhat complicated. e 
experience gained with this set has led to the introduction of the 
ingenious portable photometer shown in Fig. 2. The meth 
the apparatus is extremely simple. The standard lamp В, 
which forms part of the set, is placed at a point on the dusted 
tape corresponding to its candle-power. Another lamp, C, 18 then 
shifted backwards and forwards until the photometer spot, when 
viewed through the small hole at the top of the box, just disappears. 
The lamp B is then removed and replaced by the lamp to be tested, 
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which is in its turn moved up and down the tape until balance is 
again obtained. The reading on the scale under the lamp when in 
this position is the caudle- power which is to be determined. Ав 
both the lamps B and C are connected in parallel, and, therefore, are 
worked at the same voltage, and as the candle-power of glow lamps 
depends on the voltage, the candle-power of each will increase or 
decrease in the same proportion for а given change in the voltage. 
A little consideration will, therefore, show that the candle-power 
read off on the scale is that which the lamp would giveat the voltage 
for which the standard lamp is marked, and which is, of course, the 
candle- power required. 

Owing to the fact tbat the standard is only in use for & few 
minutes at а time, it can be relied upon to keep its candle-power for 
an indefinite period. It has already been stated that the photometer 
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can be used in an ordinary room without any special 5 
beir g taken to exclude stray light. This is owing to the method 
employed in the test, whicb, as will be gathered from the description 
just given, amounts to a kind of double weighing, во that the effect 
of any external light is automatically compensated for when balanc- 
ing the comparison lamp C. Instructions are also given for using 
the apparatus for the measurement of arc lamps and Nernst lamps, as 
also for comparing incandescent gas lampe with the electric light. 


TRAMWAYS AND LIGHT RAILWAVS ASSOCIATION. 


The annual general meeting of the Tramways and Light Railways 
Association was held yesterday ia the Caxton Hall, Westminster, 
Mr. L. A. Atherley-Jones, K C., M.P., in the chair. The report 
shows that the Aseociation has been very successful during 1902, 
the membership having increased by 30 per cent. and the finances 
being in à sound condition. Reference is also made to the various 
mattersin which the Aseociation has interested itself, all of which 
has been dealt with in our columns. The report and accounta having 
been unanimously adopted, the following gentlemen were elected to 
fill the six vacancies on the council: E. Bendict (secretary), E. R. 
Calthrop, A. L. C. Fell, Robert Hammond, G. Hopkins and 
Mr. Waite, secre of the Ocean Accident and Iusurance Co. 
Mr. G. Offor was re-elected honorary auditor. The chairman, in 
the course of his remarks, regretted the retirement from the presi- 
dential chair of Sir Charles Rivers Wilson,but thought there was some 
consolation in the fact that Mr. W. M. Murphy, of the Dublin United 
Tramways Co., had accepted the vice-presidency of the Association. 
He repudiated the suggestion that had been made that the objects of 
the Association were intended to be antagonistic to municipal enter- 
prise, and as an answer recapitulated the main objects, which were 
to overcome obstructions to tramway enterprise. That obstructions 
did exist, was beyond doubt, the chief one being the objectionable 
Tramways Act of 1870. The one main reform necessary was to 
remove the local authority veto under вес. 4 of that Act. Munici- 
palities had not shown the same epos in regard to electric 
traction that private individuals had, and the feeling of the Associa- 
tion now was that if a company came forward with a proposal to con- 
struct tramways and the local authority objected, the latter should be 
put under an obligation to construct the lines themselves within а 
reasonable period. Another matter for complaint was that railway 
opposition toany light rail way scheme nearly always resulted inthe pro. 
moters having to proceed by the more expensive method of a private 
bill. He said the reason why the Board of Trade did not legislate was 
fear, not only of пшр opposition, but railway opposition, aud 
he had good grounds for believing that the promised Light Railways 
Amendment Act was pigeon-holed away at the Board of Trade 
offices, and would, in all probability, not be laid upon the table of 
the House of Commons this session. He also touched upon the 
question of the multiplicity of gauges which badly need reforming. 
Two or three of the membera made some comments upon the chair- 
man’s speech, Mr. Worby Beaumont remarking that a local authority 
should have the right to say they did not wantany tramways within 
their area at all, and that in those circumstances they should be 
prevented from окш any. Mr. К. Н. Scotter did not think 
any light railway ought to be constructed, if it was in direct opposi- 
lion with an existing railway company unless a very good саве could 
be made out. А voteof thanks to the chairman closed the proceedings. 


CORRESPONDENCE. 


— — 
ENTROPY. 
TO THE EDITORS OF THE ELECTRICIAN, - 

Sms: I am spoken of as having intervened in a discussior, 
but my own view of the matter is that I wrote an elementary 
article, in response to a request from you, on a subject со: - 
cerning which students’ minds were alive: having recently 
been kindled by a presidential address and comments thereon. 

On reading the letters and articles of the combatants, I 
perceive that I have not gone deeply enough into the matter 
to meet the points raised by Mr. Swinburne’s interesting 
criticisms, and shal] have to trouble you with a supplementary 
article before long, as soon as I find myself able to spare a 
little time. 

It would appear as if Prof. Max Planck can only have read 
а few sentences of my exposition and have misinterpreted 
them somewhat: since I do not find myself differing from him, 
except perhaps in mode of expression. I was writing con- 
cerning the processes which can be represented in a thermal 
diagram, with the object of pointing out certain ambiguities 
which are liable to be confusing. There was no other object 
in putting a sentence, a very simple sentence, into italics; for 
it does not appear to me to have any reference to anything 
which either of the combatants said. 

An ordinary thermal dia; ram deals with entropy in the way 
I described, and excludes the consideration of other forms of 
energy, except heat and work. | 

Generalisation and extension are, however, possible, and 
when we introduce chemical and other energies we get led 
into thermodynamic-potential and other complexities intro- 
duced by Prof. Willard Gibbs, Prof. Duhem and others.— 
Yours, &o., | OLIVER Lopcz. 

Birmingham, Feb. 17. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I should like to ask Prof. Max Planck whether the 
view he expresses (on p. 694) that “Nature never undertakes 
any change unless her interests are served by an increase of 
entropy” is to be taken with or without any particular 
reservation, or with any special interpretation of ‘ her 
interests.” My thermodynamical ideas are somewhat old- 
fashioned—viz., that there is invariably a dissipation of 
energy or loss of availability of energy due to imperfect or 
total want of reversibility in natural processes. This entirely 
agrees in effect with the way of expressing things in terms of 
increase of entropy, although that subtle quantity is cer- 
tainly ‘‘ ghostly,” and is somewhat too evasive to be regarded 
as а physical state, even though it be a function of the physical 
state referred to a standard state. 

But the question is how the interests of Nature are served 
by imperfect reversibility ? Prof. Planck’s words suggest a 
choice on Nature's part, as if Nature had any choice. Goethe 
said that God Himself could not alter the course of Nature. 
That was truly scientific. Then, again, what are to be con- 
sidered to be the interests of Nature? Are we to take things 
exactly as we find them, and define the interests in that way ? 
If so, it carries us no further. Or is there a theorem of 
greatest entropy, showing how any variation from the proper 
course of Nature would tend to reduce the rate of increase of 
the entropy ? 

As regards the interesting discussion for starting which Mr. 
Swinburne has to be thanked, I have been strongly impressed 
with the need of a new word for engineering use, instead of 
entropy. For it seems that engineers want for practical pur- 
poses to ignore certain increases of entropy, and the confusion 
due to discrepant definition is considerable.—Yours, &c. 

Feb. 16. | OLIVER HEAVISIDE. 


DUST DESTRUCTORS AND ELECTRICITY WORKS. 
TO THE EDITORS OF THE ELECTRICIAN. 

Бівв: With reference to Mr. Tomlinson Lee's letter of the 
4th inst. appearing in your last issue. When I said that the 
general consensus of opinion was in favour of the combina- 
tion, I referred, of course, to the opinions exprested by your 
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various correspondents. I was not taking into account any 
opinions held by engineers of combined works who have not 
taken part in the discussion, although I am in а position to 
know that many of them are very well satisfied. | 

Mr. Lee's angwer to my first query, while being ingenious, 
is very wide of the mark: 50 towns may have decided upon 
destructors during the past three years because they recognised 
the adoption of a destructor as а sanitary necessity; but 
Mr. Lee would surely not ask us to believe that these same 

eople decided upon the combinaticn as а sanitary necessity. 
it is true, as Mr. Lee says, that the main and serious experience 
of the combination has been limited to the past three years, 
but so has Mr. Lee’s experience been necessarily similarly 
limited. 

I am not so unreasonable as to suppose that Mr. Lee could 
spend all his time in the destructor house, we know full well 
that he has much more important work to supervise. I beg 
to assure him that I have not muddled the chimneys, and I 
am well aware which is, or was, the offender; when a 
destructor chimney does discharge visible gases of that 
brownish tinge which I bave even seen a mile away, if 
that destructor is of the high temperature type, then clearly 
it is not being’ worked as it should be. Mr. Lee will, 
doubtless, be pleased to have my assurance that my nose has 
never been offended, and we may take it as being quite correct 
that the destructor is free from smell. К 

I much appreciate Mr. Lee's courtesy, and it gives me 
pleasure to compare his last letter with his first, for we now 
find that he gets good results,” and that the destructor does 
its work very well.” If Mr. Lee had been во good as to admit 
this in his earlier contribution, we might have avoided much 
controversy. When I mentioned the Wimbledon destructor as 
being modern I did not necessarily mean that it was erected 
during the present year; I was aware that the plant was 
erected in 1900. We will not quarrel about the word modern,“ 
we move quickly in these days, and improvements have 
admittedly been introduced since 1900: what I was more 
anxious to emphasise was that the destructor in question is 
of the high temperature type. me" | 

I have been pleased to find that during this discussion 
quite a number of destructors, which had been somewhat 
slightingly referred to, are doing well; to this number we may 
apparently add Wimbledon, which only further serves to 
strengthen my case. І ат sorry that Mr. Lee was so ревві- 
mistic in his first letter, and he has only himself to thank for 

my criticism. Had he admitted as much then as he admits 
now, my remarks would necessarily have been of а very 
different character.— Yours, &. W. Francis GOODRICH. 


Westminster, S.W., Feb. 14. 


CHARGING HIGH-TENSION CABLES. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sins: Mr. Northcote’s letter in the current issue of your 
journal calls attention to an important subject to which it 
would seem not sufficient attention has been given. I think 
there can be no doubt as to the necessity of installing cable 
charging gear. In the discussion on Thomas’ Paper on 
"High Potential Surges in Transmission Circuits,” read 
before the American Institute of Electrical Engineers last 
June, Mr. C. P. Steinmetz described some very interesting and 
valuable experiments in which he found that very large rises 

of potential occurred on the line (up to over three times the 
"working voltage) at the instant of suddenly connecting it to 
the generator. These experiments were, of course, made on 
an overhead line, but experience gained in England has also 
shown that these rises occur on underground cables. 

As regards the methods which have been proposed, I do not 
think any one which would come under Mr. Northoote's classi- 
fication would satisfactorily perform its duties. I doubt very 
much if the method installed at the Central Electric Company's 
works (The Electrician, January 9th) is a safe and reliable one. 
Mr. Field, in his Paper read before the Glasgow Section of the 
Institution of Electrical Engineers on the 10th inst. has 
pointed out that in such а case (i. e., а small testing alternator 
running on a long cable) pressure rises due to electric resonance 
are very likely to occur. 
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The method installed at the Metropolitan Company's works 
at Willesden consists in a small transformer, the high-tension 
side of which is to be connected in series with the cable, and 
the resistance in the low-tension side gradually reduced from 
open-circuit to short-circuit by means of a water resistance. 
Such a combination of self-induction in series with a capacity 
is a highly dangerous state of things, and should the value of 
the capacity current of the cable be anywhere near that of the 
magnetising current of the transformer, great rises of potential 
due to resonance must occur, which will be larger than those 
which the gear is supposed to prevent. 

Unless I have been greatly misinformed, the charging gear 
at Willesden has never been used since it has been installed, 
and that when it has been necessary to connect a cable to the 
E.H.T. bus bars the station has been shut down for it to 
be done. 

As regards lightning arresters, the difficulty is that there is 
no reliable one on the market. All those which allow ares in 
air to occur are to be rejected as dangerous. Steinmetz's 
experiments, already referred to, prove this; also some experi- 
ments carried out by the writer, and described in another 
journal, in which potential rises at the far end of а short 
length (1 mile) of concentric cable were shown to occur 
directly arcing took place at the near end. 

The only safe way to charge a high-tension cable is by 
means of a non-inductive resistance connected direotly in the 
high-tension circuit. As such, we have only water rheostats 
to consider. The design of such a water rheostat ig, however, 
а matter of no small difficulty, and is not to be got over by ihe 
use of an old barrel and iron plate. Of course, it is impossible 
to bring the volts up absolutely from zero, as for this, it would 
require an infinite resistance. The best way to proceed, is to 
choose such а value for the resistance that it will charge each 
separate cable proceeding from the power house, so that one 
charging gear will do for all feeders; the resistance is such 
that the maximum pressure thrown suddenly on to the feeder, 
by the plunger of the rheostat coming below the surface of 
the water, is not more than, say, one-third of the working 
pressure. With these precautions no danger is to be feared. 

With the ordinary underground cables, however, met with, 
the resistance required for this is considerable, and ag ordinary 
water has to be used the column necessary becomes very long 
and the insulating sleeves, which direct the current flow, are 
rather costly. Also, as the rheostat is in the E.H.T. circuit 
the insulation is no small difficulty. 

Such rheostats have been, however, recently designed by 
Messrs. Ferranti for the Manchester Corporation, the 
Midland Power Corporation and others and will soon be in 
commission. The results then obtained under running con- 
ditions will be very interesting. —Yours, &o., 


Manchester, Feb. 14. CHARLES C. GannAED. 


PARLIAMENTARY INTELLIGENCE. 
| WIRELESS TBLEGRAPHY. 


In the House of Commons last evening, 

Mr. HERBERT SAMUEL asked the Postmaster-General whether 
facilities would be given to the public, through the General Post Office, for 
the transmission of me:sages by wireless telegraphy to the continent of 
America and elsewhere. 

The POSTMASTER-GENERAL: The effect of recent progress in the 
development of wireless telegraphy upon both the commercial and stra- 
tegic interests of this country is now receiving the careful consideration of 
His Maje:ty's Government. Iam also iu communication with the Marconi 
Wireless Telegraph Co. upon the subject of their relations with the Post 
Office. Iam not at present in a position to make any final statement on 
the subject, but I have no doubt it will be possible to secure for the public 
of this country the use of this method of communication when it is suff- 
ciently developed for commercial purposes. 


The Wigan Corporation Tramway Bill, which was originally passed as 
having complied with standing orders, does not, аз а matter of fact, do 
so, and will, consequently, have to go before the Standing Ordera Committee. 


According to a report circulated by the Press Association, a petition is {0 
be presented to Parliament shortly for a suspension of standing orders 
to permit of the introduction of a bill providing for the cons truction of а 
“tube” railway from Hammersmith via the City to Tottenham and 
Walthamstow. It wil be remembered that there has already been one 
bill deposited for & similar line with which the Underground Electric 
Railways Co. of London is indirectly concerned, 
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LEGAL INTELLIGENCE. 


— — 


Barlow v. Manchester Corporation. 


In the Chancery Court of Lancashire last week the Vice-Chancellor (Sir 
Simuel Hall, К.С.) heard a second action against the Manchester Corpo- 
ration for an injunction and damages in respect of alleged injury to pro- 
ре ty caused by vibration from the machinery of the Dickinson - street 
electricity worke. In the action reported in our last issue, the Bloom-street 
station was alleged to have ca & nuisance, and the parties agreed to 
terms for the adjournment of the trial until January, 1904, to give the 
Corporation opportunity to complete re-arrangements upon which they 
are engaged, with a view to overcoming vibration. In the present action 
tbe plaintiff (Mr. J. E. Barlow, M.P) sought sn injunction in respect of 
certain property adjoining the Dickinson-street station. 

For the plaintiff, Mr. WARMINGTON, K.C., said the parties had come to 
terms, having accepted the suggestion from the Bench to adopt the settle- 
ment come to in the previous case (Harter v. Manchester Corporation). 

The order sgree is in the terms following :— Defendants admit suff- 
dent vibration due to the use of the machinery of the Corporation for 
electric generation to give right to damages and coets, aud undertake to 
гау reut quarterly at the rate of £850 а year from Lady Day, 1902, for 
the period of the adjournment (provided the premises remain so long unlet, 
and then only for the deficiency), and consent to an order for taxation апа 
payment of plaintiff's costs up to the date of the injunction, and will 
content, at the adjourned hearing in January, 1904, to an inquiry as to 
damages. 


The King v. the Mayor of Dover (ex parte Bradley). 


On Tuesday, before the Lord Chief Justice and Justices Ridley and 
Darling, Mr. Macmorran, K.C., appeared to show cause why a mandamus 
should not issue calling upon the Mayor of Dover to take a poll of the 
ratepeyers on the Corporation electricity supply bill. The Corporation, 
having entered into an agreement to purchase the undertaking of the 
Dover Electricity Supply Co., sought Parliamentary powers to carry out that 
agreement, and summoned a meeting of owners and ratepayers. А resolu- 
tion in favour of the bill was declered carried. A director of the local gas 
compeny demanded a poll as a ratepayer, and Mr. Bradley, a duly qualified 
voter, teconded the demand. The director of the gas company having 
obtained certain concessions for his company, subsequently withdrew bis 
demand for a poll, and the question was whether in the circumstances, а 
poll should be taken. 

The LORD CHIEF JUSTICE said that under rule 6 of the third 
schedule to the Public Health Act, 1875, what was required was a demand 
for a pol], which need not be in writing. He held that an effective demand 
for a poll had been made by Mr. Bradley, who seconded the resolution which 
was carried, and he was by no means clear that а demand for а poll could 
be withdrawn after the meeting had separated, but it was not necessary to 
decide that point. There would be a rule absolute for a peremptory 
mandamus to take & poll without costs. 

Mr. Justioe RIDLEY and Mr. Justice DARLING concurred, the latter 
adding tbat he should have been prepared to hold, had it been necessary, 
that a demand for a poll could not be withdrawn after it had been accepted 
by a statement that a poll should be held and the meeting called for the 
purpoee had come to an end. 


— — — — a ———— — - n — — 


Roberts v. Charing Oross, Euston and Hampstead Railway Co. 


This action, reported in our issue of Jan. 23, bas been settled. Plaintiff 
sought an injunction to restrain the company from carrying cn work at 
night-time во as to be а nuisance. The parties have come to terms (not 
stated in Court), and all further proceedings have been stayed. 


Efficiency of Tramway Life-Guards. 


At the Liverpool Aesizes on Wednesday, the case of Porteous v. Black- 
pool Corporation was heard. The plaintiff was Maggie Porteous (two 
years of age) who sued by her father. The child was knocked down by an 
electric tramcar on Blackpool Promenade, and her left foot was practically 
severed. The guard in use was of the mat or wheel variety, and the evi- 
dence showed that it passed over the child. It was contended that the 
guard was defective, and had been condemned by the Board of Trade. 

For the defence it was submitted that similar guards were in use in 
Southampton, Croydon and other places, and that it had been proved to be 
effective. 

The jury found for plaintiff, and awarded £350 damages, which was £50 
more than the claim. The claim was amended, and judgment given 
accordingly, with costs. 


Hands Limited. 


In the High Court on Wednesday, Mr. Justice Buckley heard a petition 
by E. and C. Braby for the winding-up of Hands Limited. Petitioners 
are creditors for £122 for goods supplied. Counsel argued that an official 
liquidator would get in all the assets for the benefit of the creditors. 
The evidence showed that there were debentures outstanding for £10,000, 
and the company claimed that they had assets to the extent of £22,000 

inst debts, in addition to the debentures of between £6,000 and £7,000. 
us they would be able to pay all creditors. 

His LORDSHIP said the petitioners were entitled to the order asked for 
and a compuleory winding-up order was accordingly granted, with costa, 


New Imperial Electric Lamp Oo. (Ltd.). 


Mr. Justice Buckley on Wednesday heard a petition of the Disconto 
Maatschappij for the compulsory winding-up of the above company. 
Counsel said petitionera were judgment creditors for £163. The company 
opposed the application. It was stated on their behalf that they had made 
heavy losses, but were entering on a busy season. and if time was given 
they would be able to meet the claims. 

His LORDSHIP said an official receiver bad been appointed by Mr. Jus- 
tice Byrne, and the question was what should be done having regard to the 
special report of the official receiver. The assets were very small, and 
certainly did not amount to such a figure as would induce him to make a 
winding-up order except in particular circumstances. Gustav Doriog and 
Paul Doring had been requested to produce accounts and books showing 
the position of the company, but that bad not been done. He would have, 
he stated, to make a winding-up order, unless the petitioners were prepared 
to become responsible for costs in the event of the company's assets 
becoming exhausted. He would make а compulsory winding-up order, 
with the usual order as to costs, and he would limit the official receiver's 
powers in the first instance to enforcing а statement under sec. 7 of the 
Companies Winding-up Act, 1890, the petitioners undertaking that they 
would personally be responsible for the costs of the winding up thus 
limited should these not be covered by the company's assete, When the 
statement had been enforced application could 155 made to the judge for 
further directions. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VAOANT AND FILLED. 


Willesden District Council require an assistant engineer to take 
charge of distribution service. Application forms can be had from 
the chief engineer and manager, Mr. E. Т. Ruthven-Murray, Public 
Offices, Dyne-road, Kilburn, London, W., and must be sent in before 
Feb. 24. See advertisement. 


St. Helens Corporation require an assistant engineer for their 
electricity EE Applications to the borough electrical engi- 
neer (Mr. E. M. Hollingsworth), Electricity Works, St. Helens. See 
advertisement, 


The National Boiler aud General Insurance Co, 22, St. Ann’s- 
square, Manchester, require additional surveyors of electrical plant. 
Applications to chief engineer (Mr. Edward С. Hiller). See also 
advertisement, | 


The Dublin United Tramways Co. require a competent engineering 
shop foreman for car electrical equipments. See advertisement. 


An assistant electrical engineer and fitter, experienced in manage- 
ment and running of direct-current electric lighting plant, is required 
for the City cf London Asylum. See advertisement. 


Manchester Electricity committea require a shift engineer. Appli- 
cations to chairman of Electricity committee, Town Hall, Manchester, 
by noon, March 6. See advertisement. 


Newport (Mon.) Corporation require charge engineers for their 
electric lighting and tramway department, Applications to borough 
electrical engineer and tramways manager, 


The Metropolitan Asylums Board require a first assistant engineer, 
with electrical experience. Applications by March 9. 


Southend-on-Sea Light Railway Committee require an assistant 
engineer, Salary £150. Applications to electrical engineer. 


Bridgend Council require a working electrician for their electric 
Feb 24 undertaking. Salary £130. Applications to clerk by noon 
eb. 24. 


Hackney ылоо) Electric Lighting committee require a can- 
vasser. Applications to town clerk by noon March 2. 


Mr. G. E. Sanders, assistant electrical engineer to Hampstead 
Borough Council, has been appointed chief engineer to the King 
William's Town (3. Africa) Electric Lighting and Cold Storage Co., 
and left Southampton on board the s.s. “ Briton” on Saturday last 
to take up his new duties. Mr. Sanders was seven years at the Crewe 
Railway works and six yearsat the Ealing and Bedford Corporation 
Electricity Worka. 


BDUCATIONAL NOTICE. 


University of London.—Notice is given that on April 1 the 
Senate of this University will elect examiners for the year 1903-4 in 
the Departmentof Engineering. Some particulars are set out in an 
advertisement on another page, and candidates must forward their 
names to the principal, Sir A. W. Rücker, by Thursday, Feb. 26, 


Assessment of Tramways.—The assessment of the electric tram- 
ways at Stockton-on-Tees has been reduced by the rating authority 
from £2,900 to £2,100. 
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Ashford.—The resolution recently passed to apply for a loan of 
£15,000 for electricity supply has been rescinded. 

Banbury.—The small electricity works of the Banbury and Dis- 
trict Electricity Supply Co. were put into operation on Friday last. 
The company obtained a provisional order in 1900, and has put 
down a low-tension three-wire system at 9x 230 volts. The power 
house contains two Babcock and Wilcox boilers and three Parsons 
steam turbines and dynamos, having a total capacity of 225kw. The 
plant is run condensing, and there is also a 250 cell Hart battery at 
the station, as well asa balancer and booster. Callender’s vulcanised 
bitumen mains have been laid on the solid system in wooden troughs 
with tile covers The total plant capacity is equivalent to some 
7,0008 c.p. lamps. Current is supplied on the Wright” system 
at 7d. for the first hours maximum demand and 24d. afterwards 
for lighting, and 44d. for the first hour and IId. after for power. 
The company is an offshoot of the Electrical Power Distribution 
Co. Mr. J. J. Steinitz designed the system and Мг. G. Charlton is 
the resident engineer. 


Bath.—The proposal of the Electric Light committee to borrow 
£50,000 {огу electricity extensions has been further discussed, 
and an amendment that the committee prepare another scheme 
to involve an expenditure not greater than £20,000 was defeated by 
19 votes to six. The consulting engineer (Mr. E. Manville) made a 
lengthy statement as to the technical features of the scheme. А 
letter from the city electrical engineer (Mr. Francis Teague) was 
read, explaining that, although he stated they could go through 
next winter without any large expenditure, this statement had been 
accompanied by an expression of opinion that it would be inadvisable 
to do so, as such a patchwork policy would lead to ultimate loss of 
capital. He spproved the proposal under discussion. 
sideration of the subject was agan adjourned. 

At last Tuesday’s meeting of the Council the Bath Electric Tram- 
ways (Ltd.) offered, subject to examination of accounts of the elec- 
tricity department, to take a lease of the undertaking and to provide 
interest and sinking fund for the required period, after which the 
undertaking would become the property of the company. It was 
decided to refer the consideration of the matter to the Electric 
Lighting committee, and a report on the subject is to be presented 
within 14 days. 


Bournemouth.—On Wednesday the Council again discussed the 
proposal to give the borough engineer and surveyor (Mr. F. W. 
Lacey)an honorarium of £1,000 for his services in connection with 
the municipal electric tramways. The matter was finally deferred 
for three months, 


Brighton.— The Council are recommended by the Lighting com- 
mittee to apply for a loan of £15,000 to cover the cost of changing 
the voltage of certain pari of the supply area from 230 to 460 volta. 

The Corporation bill for supplying electric current to the outlying 
5 is to be opposed by Shoreham, Portslade and Southwick 

ouncils, 


British Electrical Superannuation Fund.— The report of the 
managing trustees for the year ended Dec. 31, states that since the 
end of 1901 the net membership of the fund has increased by nearly 
80 per cent., from 81to 145. The total membership at the end of 1902 
was 145, belonging, 86 to ће B.E.T., 29 to the associated companies 
and 30.to other companies, 19 members (16 B E T. and three associated 
companies) had left the fund. Nine new companies, including the 
City of London Electric Lightiog Co., joined during the year. The 
net total number of contributing companies was 25. The receipts 
from all sources amounted to £2,785. 5з. 2d. The decrease, com- 
pared with the figure shown in the last accounts, is due not merely 
to the shorter period covered by the accounte, but also to the diminu- 
tion in the number of lump sum commutation payments. These 
payments, each of £25, amounted, for the 18 months to Dec. 31, 1901, 
to £1,150, almost entirely contributed by the B.E.T. Notwith- 
standing the increased membership, management expenses have been 
reduced. The investments at the end of the year stood. at 
£4,734. 163, 3d., or nearly double the figure of the preceding period 
of 19 months. Since the beginning of 1903 further securities have 
bcen purchased, and the invested funds now amount to over £5,000. 


Burnley.—The Corporation has fixed the price of current for 
motive power on the basis of 3d. per unit supplied at full load of 
motor for the first hour per day (seven days a week) and 14. after. 


Cardiff —The Board of Trade have informed the Council that they 
have no power to authorise tramways being constructed by the 
Council outside the borough. 


Ohadderton.—The Provincial Electric Supply and Traction Co. 


зау decided not to proceed with their application for а provisional 
order. 


Chatham and Maidstone Tramways.— The Kent County 
Council have withdrawn their opposition to this scheme. 


Ohesham —The agreement between the Council and the Empire 


Electric Light and Power Co. as to the erection of electricity suppl 
works has been sealed. d d 


The con- 


Clacton.—An inquiry was held last week into the application of 
the Council to borrow £15,225 for electric lighting. Evidence was 
given by the clerk (Mr. G. T. Lewis) and by the consulting engineer 
(Mr. W. Н. Trentham). There was some opposition by гаќерауеге. 


Compulsory Patent Licences.—An Order in Council has been 
issued setting out the procedure in regard to petitions to the Judicial 
Committee of the Privy Council for compulsory licences or the revo- 
cation of patents in cases where the requirements of the public with 
Jespect to patented inventions have not been satisfied. 

Deal.—The Council have consented to the application of the Kent 
Electric Power Syndicate for a provisional electric lighting order. 

Dewsbury.—The Dewsbury, Thornhill and Ravensthorpe electric 
tramways were officially inspected on Wednesday. 

Dumfries.—The Council have decided to open negotiations with 
Messrs. Crompton & Co. for a transfer of their provisional order. 
The Electric Lighting committee decided by a majority of one to 
recommend the Council to retain the order in their own hands, and 
to establish municipal supply. 

Dundee.— A report was submitted to the Tramways committee 
on Monday on the defects which have developed in certain of the 
boilers at the power station. It has transpired that of the eight 
boilers installed, five have developed defects necessitating repaira 
T wo new boilers of a different type are being put дожа, and one is 
nearly ready to be put in operation. It was resolved to call in 
Mr. James Gordon to report on the boilers. 

Edinburgh-Queensferry Tramway.—The promotera have with- 
drawn this scheme for the present session. 

Electricity for Life Saving.—Mr. W. J. M’Kenna, a builder 
of Pollokshields, gave a practical demonstration at the Broomielaw 
Passenger Wharf on Jan 29 of the use of а 30ft. life-saving pole. The 
pole is provided with hooks апа an electric lamp and reflector at 
one end, and a battery and switch at the other. The exhibition was 
witnessed by Clyde Navigation Trust officials, who endorsed the 
inventor’s claims as to the utility of the apparatus. 


Electric Lighting of the Houses of Parliament.— During the 
recess considerable extensions were made in the electric lighting of 
the Houses of Parliament, and now both houses are illuminated 
throughout by electricity. The Commissioners of Works are con- 
sidering the advisability of substituting electricity for gas for the 
lantern above the clock tower when the House of Commons is sitting. 

Biectric Railway Traction.—It is announced that the manage- 
ment of the Swedieh State Railways are considering the question of 
substituting electricity for steam driving on a portion of their lines. 
First experiments will be made on the Christian ia-Malmö line, 
50m. in length. The celebrated Trollhattan Falls, Sweden, as well 
as those of Kykkelsrad, Norway, are to be utilised. 

It is also stated that the Minister of Public Works at the Hague 
has granted a concession for the construction of an electric railway 
from Amsterdam to Haarlem, the line to be completed in two years. 
The concession is for 50 years. 


Fire Prevention Congress.—In connection with the Fire Pre- 
vention Congress, which is to meet in London during the holding of 
the International Fire Exhibition at Earl’s Court, London, it is 
announced that several of the British Government Departments have 
notified their intention of being represented at the Congress, as well 
as many of the chief municipalities of th» country and several City 
companies and the principal technical and scientitic societies. 

Grantham.—The Council have resolved to put an end to their 
contract with the local gas company for public lighting, with a view 
to substituting the electric light. 


Grimsby.—The charge for electric current for motor power ha; 
been fixed at 2}d. for the first 1,000 units per quarter and 14d. after. 


Hastings.—The Council have placed on record their high appre- 
ciation of the able and efficient manner in which the late borough 
electrical engineer (Mr. Leonard Andrews) performed his duties 
during the period tha electric lighting undertaking has been in the 
hands of the Corporation. 


Hebburn.—The Electricity committee have made arrangements 
for the erection of 10 arc lamps. The County of Durham Electrical 
Power Distribution Co. are conferring with the Council as to the 
construction of electric tram ways. 


Hertford.—The Council have accepted the offer of the North 
Metropolitan Electrical Power Distribution Co. to supply electric 
energy to 10 public arc lamps with side incandescents at £14. 10:. 
per lamp per annum. 


Honley.—Sanction to a loan of £4,800 for electric lighting has 
been obtained by the Council. 

Hull—The Tramways sub-committee recommend the Works 
committee to contribute £14,000 towards the relief of the rates from 
the profits of the tramway undertaking. The gro:s income was 
£91,400, working expenses £47,768, interest and sinking fund 
absorb £18,272, and the balance is £25,360. | 

On Monday the Electric Lighting committee received the resigna- 
tion of the city electrical engineer (Mr. A. S. Barnard), who has been 
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appointed electrical adviser to the Ceylon Government, and the 
chairman expressed the regret of the committee and wished Mr. 
Barnard every success in his new sphere. 

Ipswich. — The Do:kyard authorities have decided to take electric 
current for lighting and power from the Corporation. 


Islington (London)— In a recent report of ths Finance com- 
mittee it is stated that on public lighting the expenditure has gone 
up from £14,615 in 1893-4 to £33,314 in 1903-3. The increase is 
due to the introduction of electric arc lighting and to increased gas 
lighting. The price of 344. per unit which is charged for current 
supplied to the public electric arc lamps is really under cost price, 
and entailed a loes last year to the electricity undertaking of £4,900. 
Had the electricity supplied for street lighting been charged at cost 
price,the undertaking would have shown a surplus of at least £4,376, 
and as no provision has been made for depreciation, the matter is of 
importance from a commercial aspect. The committee are preparing 
а report on the subject. There are 400 are lamp: charged to the 
rates at £12. 93. 2d. per lamp per half-year, and 70 at £10. 7з. 8). 

Kilmarnock. —The consulting engineers (Meesrs. Kennedy and 
Jenkin) have been instructed to prepare the necessary Parliamentary 
plans in connection with the proposed application for an order to 
construct an electric tramway between Beansburn and Riccarton. 


Leeds.—The demand for electric energy for power is rapidly 
increasing and at present the load is about 1,500 н P., repre:enting 
an income of £6,000 per annum. The motors in use vary from a 

raction of a horse-power to 75 H.P. 

Lichfield.—The Council are applying to the Board of Trade for 
an extension of time to carry out the term; of their provisional 
electric lighting order. 

Light Railways —The Board of Trade have, after modification, 
confirmed the Poole and District Light Railway (Extension) Order, 
1903. 

The Doncaster Corporation Light Railways (Extensions) OrJer has 
been submitted to the Board of Trade for confirmation. 

An inquiry was held at Dartford on Wednesday into the applica- 
tion of the Council to construct a section of tramway in their district 
which, with existing and authorised lines, would make a contin uous 
route from London to Gravesend (about 22 miles) The South- 
Eastern Railway Co. opposed, and the general manager (Mr. V incent 
Hill) stated that they regarded the tramway as a great peril to their 
traffic. Asa result of the opening of the Thanet electric tram ways, 
the passengers booked on the railway between Margate, Broadstairs 
and Ramegate had fallen from 760,000 to 275,000 in twelve months. 
They objected to such continuous tramways. "The Commissioners 
decided not to sanction the line except for & short spur out of thetown. 
Ав this was o d by the company on the ground that it was 
likely that the British Electric Traction Co. might attempt to extend 
their lines from Gravesend so as to connect with the Council's system, 
the Commiseioners reserved their decision. 


London County Oouncil.—At Tuesday's meeting the Highwa: s 
committee recommended the payment of £8,230 to Messrs. J. G. 
White & Co. (Ltd.) and £2,085 to Walter Scott (Ltd.), in addition 
to their contract prices, for the re-construction of the Tooting to 
Westminster tramways.—Consideration deferred. 

It was also decided to ne consideration of the recommenda- 
tion to expend £32,000 on the erection of car sheds for electrical car: 
at Camberwell. 

Lccomotion and Transport in London.—The Joint Parliamentary, 
Highways, Housing and Finance committee reported on the question 
of locomotion and transport in London, and set out the terms of 
the reference of the Royal Commission recently appointed, and 
recommended :— 

(a) That & special committee be formed to conduct the Council's case 
before the Royal Commission appointed to inquire into the means of 
locomotion and transport in Loadon. 

(5) That the ёре] сшщ н consist of 15 members. 

(c) That the following be appointed :— Messrs. R. M. Beachcroft, J. W. 
Benn, ҮҮ. W. Bruce, J. Burns, М.Р., E. A. Cornwall, W. Davies, G. Dew, 
W. Н. Dickinson, Н. P. Harris, Sidney Low, G. Н. Radford, R A. Robinson, 
Earl Russell, Lord Welby and Mr. T. McKinnon Wood. 

(d) That all matters relating to, or connected wit^, or arising out of, the 
Royal Commission be referred to the special committee with power to 
represent the Council before the Commission, and to employ such counsel 
and witnesses аз the special committee may think necessary. 

The recomm 2ndation was agreed to. 

Ventilation on the Central London Railway.—A report was presented by 
the Public Lighting committee on the subject of the atmosphere in the 
tubes of the Central London Railway. The committee announced that 
reports had been obtained from the medical officer and from the chemist 
to the Council as to the condition of the atmosphere in the stations. lifts, 
pastages and tunnels, comparing this with the street atmosphere outside 
the stations. During the investigations 88 samples of atmosphere were 
subjected to chemical and 24 samples to bacteriological examination. The 
chemical examination ehowed that the quantity of carbonic acid in the 
atmosphere of the tubes varied considerably, while that present in the 
outside air varied only slightly, and the amount of organic matter present 
in the air, both of the tubes and externally, underwent considerable 
fluctuations. The general result of the chemical examination showed that 


carbonic ас: wa: present in larger quantities in the non-smoking carriages, 
this representing 147 volumes in 10,000 volumes of air, the smallest 
quantity (9:6 volumes) being found in an empty carriage. The air in the 

ges leading from and to the lifts and platform was generally better 
than in the lifts. The examination of the samples of atmosphere collected 
at midnight or early morning, after the tubes had been ventilated by the 
passage of air, and before the morning traffic had commenced, showed that 
the ventilation had been to а large extent effective, although the atmo- 
sphere in the tubes remained somewhat inferior to that outside. 

The bacteriological examination of 12 samples of air from different 
points оп the Central London Railway compared with а similar number 
taken from the fresh air outeide showed that while micro-organisms are 
present in tube air in а somewhat greater proportion (13 to 10) than in 
fresh air, the excess is not so considerable as to cause the tube air to com- 
pare unfavourably with the conditions known to exist in inhabited rooms 
generally, and although there was considerable excess of organisms capable 
of growing at the temperature of the body, this excess was due to non- 
pathogenic sarcinæ and allied species, and no pathogenic organisms were 
found in the tube air. The highest averages were found in carriages and 
lifta— i.c., iu the most crowded places examined—while the platforms and 
passages came out actually better than the fresh air, and the tunnels 
were only a little worse. There was а direct correspondence between the 
amount and cvnc2ntration of human traffic and the number of organisms 
in the air. 

The committee's report concludes :— 

We have been informed that the Central London Railway Co. are taking 
steps to improve the ventilation of the tunnels by installing a large rotary 
fan at the Shepherd's Bush end of the line, which will be powerful enough 
to draw out all the tunnel air three times over in the three houra during 
which traffic is stopped at night. The company are also installing at ths 
Bank station an air compressor, which will force compressed air drawa 
from the street level into the extreme end of the Bank sidings while the 
trains are in motion, and thus purify that part of the route. 


London Tramways.—The London County Council intimate that 
they will not proceed with either the Marble Arch-Cricklewood or 
the Tottenham Court-road tramway proj-cts. 

Maidstone.— Last we2k the borough electrical engineer (Mr. E. E. 
Hoadley) reported that 

Duriog the past year the undertaking had made great strides and Maid- 
stone created a record for towns of similar size iu obtaining over 200 
consumers and a maximum load of 223k x. in its first year, beating such towns 
as Leicester, Brighton and Worcester. The number of customers for 
motive power was increasing, and many private houses were coming on to 
the mains. In a short time he hoped to present a scheme of free 
wiring in conjunction with slot meters for quite small houses. The finan- 
cial success of the undertaking жаз, to à much larger extent than was 
generaly believed, dependent on the supply to the smaller houses 
and workmen's cottages, and lie strongly urged the advisability of 
doing everythiug to cheapen the supply to that class of consumer. If any 
change ia the system of charging was thought desirable he asked that it 
should be on the following lines: — Shops 5d. and public-house?, private 
residences and clubs, 4d. per unit. The coal coat per unit sold was 
better than that obtaining in 48 towns 1n England, and for oil, waste, 
&c., they were well below the average. At the present time the works 
cost per unit generated was only 08d., and he had every confidence, 
unless something unforeseen happened, of being able to show a substantial 
balance after paying interest and sinking fund. During the comiog year 
he proposed to make several additions to tbe plant, which would add either 
to the economy of generation or to the reliability and regularity of supply. 
The capital expended to Dec. 51 was £40,796. 17е. 2d., or £60. 8a. 9d. per 
kw. installed; the number of units generated were 223,752—sold to 
private consumers for light 115,609, a; an average price of 4:624. ; for 
public lighting 74,623, at an average price of 216d.; for motive power 
11,726, at an average price of 1:574. ; unaccounted for and used in works, 

794. 

The chairman of the Electricity committee (Mr. VauGHAN) thought the 
first annual report of the undertaking was one they might well feel proud 
of. The question of the introduction of prepayment meters for small 
houses was claiming their attention, as there was likely to be a great 
demand from this class of consumer, Не referred in appreciative terms 
to the great services rendered by the borough electrical engineer (Mr. 
Hoadley) and his staff. The accounts were adopted. 

Municipal Trading.— Westminster City Council have decided to 
petition against the general powers bill of the London County 
Council, which seeks powers to enable the Metropolitan Borough 
Councils to supply electric fittings on hire and to undertake the 
work of wiring consumers’ premises, &c. 

Newcastle-upon-Tyne.—The proposal to light the tramway 
routes electrically would necessitate the erection of 660 arc lamps 
at an estimated cost of £12,000. 920 gas lamps would be displaced. 
The Council have decided not to further extend the city lighting at 
present. 

Perth.—Application has been made to the Secretary for Scotland 
for sanction to a loan of £7,000 for an additional 200kw. stesm 
dynamo, boiler, &c. 

Portsmouth. — The charge for electric current for power has bæn 
reduced to 14d. per unit. 

Pudsey.— The Council have decided, on the recommendation of 
the consulting engineers (Messrs. Shepherd and Watney), to increase 
the amount to be expended on electric lighting plant from £5,000 
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Rugby.—The District Council have obtained sanction to a loan of 
£12,000 for electricity supply. 

Russian Import Duties.—Large increases have been made under 
the new Russian Customs tariff in the duties to bə imposed on sea- 
borne imports. Iron and steel wire is increased from 1 and 2 roubles 
to 1.80 and 4.70 roubles per pood of 361b. respectively; copper wire 
from 4 to 7.35 and 11.85 roubles ; wire manufactures from 3.20 to 
6 roubles ; steam engines and portable engines from 1.40 and 1.80 
to 365 roubles, and machinery (including machine tools) and parts 
speciallyimported and made of iron and steel from 1.40 to 4.65 roubles. 
The duty on electric cables, which at present ranges from 2 to 
6 roubles, is advanced to 6.70 roubles, and on dynamo-electric 
machinery of all kinds and transformers from 1.40 to 8.50 roubles. 
Incandescent electric lamps aze to be subject to a duty of 30 roubles 
рег pood when imported without holders, and 50 roubles with lamp- 
holders ; electrical measuring inetruments (ammeters, voltmeters, 
wattmeters, &c.) 15 roubles, and telegraph and telephone appliances 
12 roubles per pood. 

Sandgate.—The Council propose to adopt electri: lighting for 
some of the streets, current being obtained from the Folkestone 
Company. 

Shipley.—The electrical equipment of the tramways was officially 
inspected on Wedneeday. The inspector (Mr. A. P. Trotter) sanc- 
tioned the proposal of the Council to substitute an earth connection 
on the tramway track for the present earth-plate connection at the 
generating station. 

Southwark (London).—The County of London Company ofler to 
provide the Borough Council with a supply of electricity in bulk as a 
stand-by for the Council's present station, and the offer is under 
consideration by the Electric Lighting committee. 

The borough engineer reported at the last meeting of the Council 
that the London County Council were about to lay underground 
electric mains in various streets in the district, and that it was 
intended to lay the ducts in the majoritv of cases under the foot- 
ways. On the recommendation of the borough engineer, it was 
resolved to inform the County Council that the Borough Council 
would require the ducts to be laid within the tramway rails. 


Stoke Newington (London).—The North Metropolitan Tram- 
ways Co. propose to reconstruct shortly the Green Lanes and Seven 
Sisters-road tramways for electric traction on the overhead system. 
The Borough Council require the company to pave the route with 
hard wood in lieu of granite. 

Submarine Cable to the German and Dutch Eastern Posses- 
sions.—We learn that a preliminary concession has been granted for 
the connection by submarine telegraph cables to the German and 
Dutch Eastern possessions, and that an expedition is already on the 
ground taking the necessary soundings. On the return of the expedi- 
tion to Europe, the formation of the joint stock enterprise referred to 
in a former itsue of The Electrician will take place. 


Sunderland.—The Tramways committee recommend the Council 
to extend the municipal tramway system to the East End at an 
estimated cost of £12,000. 

Talgarth.—A small company is to be formed for establishin 
electricity works in the district. Mr. J. H. Edwards is electrica 
engineer for the scheme. 

Teddington.—The Council are recommended to accept the offer 
of Edmundsons’ Electricity Corporation for a lease of their 
provisional order. 


The Telephone in Canada.—The Canadian Pacific Railway Co. 
refuse to allow Canadian municipalities to erect Government tele. 
phones at their stations, alleging a contract with the Bell Company. 
A keen contest is likely to ensue between the parties. 

А deputation waited upon the Po:tmaster-General (Sir William 
Mulock) last week, to induce the Government to consider the 
question of the purchas3 and operation of all telephone trunk lines 
in Canada. The reply was to the effect that no hops of parliam u- 
tary consideration could be held out and that the scheme was for the 
present impossible. 

The U.S. c.s. ''Burnside."—The “ Burnside,” which has been 
fitted out by the Signal Corps of the U.S. War Department as a 
cable steamer, and has been employed in the United States Govern- 
ment service in laying short lengths of submarine telegraph cable 
between the islands of the Philippines, was previously a Spanish 
transport named the “ Ritta," and was eiptured during the Spanish- 
American war. Her gross tonnage is 2,194, I. H. p. 1,350. Lieut. 
C. De F. Chandler is the commanding officer of the cable operations, 
and the chief electrician is Mr. David Lynch. 


Trunk Telephone Communication at Night.— The secretary 
of the Post Office announces that, although arrangements have been 
made at all the chief towns of the United Kingdom апа at many of 
the smaller towns, by which subscribers to the telephone exchanges 
can communicate over the trunk telephone lines at any hour of the 
day or night, little or no use is made of the system between 8 p.m. 
and 6 аш. To promote a more extended. use of the lines during 
these hours, the Postmaster- General has decided to allow a double 
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iod of conversation—six minutes—for the same fee as is charged 
for a single three minutes’ conversation during the day. This 
arrangement comes into operation on March 1. 

Whitebaven.—The Board of Trade have declined to give the 
Council authority to undertake wiring for consumers. The Electric 
Light committee have under consideration a scheme for wiring 
premises to mect, if possible, the Board of Trade objection. 

Workhouse, &c., Lighting. Medway Guardians have asked the 
Kent Electric Power Co. to quote terms for lighting the Cottage 
Homes. 

Todmorden Guardians have resolved to take electric current from 
the Council for lighting the union offices, &c., at 6d. per unit. 

Worthing.—The poll of the ratepayers on 1 9 electric 
tramways has а | in 2,968 votes being cast for the Corporation 
bill and 1,019 against. 

Complimentary Dinner.—A complimentary dinner is being 
organised to Sir William White, K.C.B., F. R.S., late chief constructor 
and assistant controller of the Navy. The function will take place 
in the hall of the Worshipful Company of Goldsmiths, Foster-lane, 
London, E.C., by the special permission of the Wardens, on March 
26 A large and representative committee has been formed with Sir 
Frederick Bramwell, Bart., as hon. treasurer, and Mr. Leslie S. Robin- 
eon, M. Inst. C E., 28, Victoria-street, Westminster, S.W., as hon. 


Secretary. 


TRADE NOTES AND NOTICES. 
Notices for insertion under this heading must reach us first post Thurs: 
day; New Catalogues, Price Lists and similar matter early in ths wol. 


TENDERS INVITED. 

The Great Central Railway Co. invite tenders for stores and 
materials for the 12 months ending April 30, 1904, including tele- 
graph and electric light materials, asbestos packing, brass sheets and 
tubing, glass, hardware, indiarubber, oil, screws, f. ls, sundry 
tools, vatnish, &c. Patterns can be seen from Feb. 20 to March 2 
on application to the storekeeper, Mr. A. W. Longden, Junction- 
street Mille Store-street, London-road, Manchester. Specifications, 
&c., from the secretary (Mr. Oliver S. Holt), London-road Station, 
Manchester. Tenders to Mr. Holt by 10 am. March 3. Ар adver- 
tisement gives further particulars. 

The Council of the Metropolitan Borough of Shoreditch invite 
proposals for the supply of stores for one year from April 1 next to 
March 31, 1904, inclusive. The articles include electric cables and 
sundries, ironmongery, tools, &c.,for the electricity works depar:ment. 
Samples may be seen at the electric lighting station, Coronet-strect, 
Hoxton, N. Further particulars are given in an advertisement. 
Tenders to the town clerk (Mr. Н. Mansfield Robinson, LL.D), 
Town Hall, Old-street, London, E.C., by 3 p.m. March 10. 

Portsmouth Corporation invite tenders for the supply and erection 
of additional Lancashire boilers, steel chimney, fan and engine for 
induced draught, economiser, steam, feed and other pipes, chequer 
plating and sundry ironwork. Specifications, &c., from the superin- 
tendent (Mr. E. Price), Ganwharf-road, and tenders to the town clerk, 
Town Hall, Portsmouth, by 10 a.m. March 6. See advertisement. 


Bury (Lanc&) Tramways committee invite tenders for the supply, 
delivery and erection of а traction switchboard and accessories. 
Specifications may be seen at the offices of the consulting eers 
(Messrs. Lacey, Clirehugh and Sillar), 78, King-street,) Manchester, 
and 2, Queen Anne’s-gate, Westminster, London, S.W., and may be 
obtained from the latter office only after 20th inst. An advertise- 
ment contains further particulars. Tenders to the town elerk 
(Mr. John Haslam), by March 6. 

AWS res Ride ala committee also invite tenders for steel poles, 
overhead lines, section bores and accessories. "Tenders to the town 
clerk (Mr. John Haslam) by Feb. 27. 

St. Anne’s-on-the-Sea District Council invite tenders for feeder 
cables and extensions to induced draught plant. Specifications, бс, 
from the engineer (Mr. J. H. Clothier), Tenders to chairman of 
Electricity committee by March 4. See advertisement. 


Wakefield Corporation require tendera for the supply, laying and 
jointing of two high-tension concentric feeders and conduits. Speci- 
fications, &c., from the city electrical engineer (Mr. Cyril M. Shaw), 
electricity works, Wakefield. Tenders by March 2. See advertisement. 

Tenders are invited for wiring various fire-alarm installations, pat- 
ticulars of which are set out in an advertisement. Specifications, &c , 
can be seen at the offices of the May-Oatway Fire Appliances (L'd.), 
53, New Broad-street, London, E.C., and 49, Queen-street, Glasgow. 

The Council of the Metropolitan Borough of Bermondsey invite 
tenders for stores for their electricity department for 19 months from 
March 31, including arc lamp carbons, metera incandescent lamps, 
indiarubber cables and jointing material, lead-covered cables, engine- 
room stores, main switches, Le. Tenders to the town clerk (Mr. 
Fredk. Ryall) by 4 p. m. March 2. | 
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Sunderland Corporation invite tenders for steam or motor-driven 
surface condenser, motor-driven induced draught fan, storage battery, 
milking booster, steam and other piping. Tenders (addressed to 
chairman Electric Lighting committee) to town clerk (Mr. F. M. 
Bowey) by noon Feb. 27. 

Warrington Corporation require two water-tube boilers and pipe- 
work, two 750kw. steam dynamos (Willans engines), and extension 
of switchboard. Tenders to town clerk (Mr. J. Lyon Whittle) 
by noon March 4. 


Hull Electric Lighting committee invite tenders for two Lancashire 
boilera, coal conveyor, mechanical stokers, &c., and fuel economiser 
сани ан generating station. Tenders to chairman by noon 

eb. 20. 


Oldham Corporation Electricity 
cooling towers, motor-driven centrifugal pum 
gear, pipe-work and overhead travelling crane. 
Andrew by Feb. 24. 


Rathmines and Rathgir (Dablin) Urban District Council invite 
tenders for 12 months’ stores for their electricity department, includ- 
ing cca], metere, arc lamp carbons and general stores. Tenders by 
24th inst. * 


Bedford Electricity committee require a 500kw. steam alternator. 
Tenders to the borough electrical engineer (Mr. R. W. L. Phillips) 
by noon Feb. 25. 


Cardiff Tramways committee invite tenders for five Lancashire 


boilers, & Tenders to the town clerk (Mr. J. L. Wheatley) by 
noon 24th inst. 


Halifax Corporation require tenders for engine-room stores, &c, 
for the «lectricity department, and tools, &c., for tramways depart- 
ment. Tenders by noon March 14. 


Wimbledon Urban District Council invite tenders for а high- 
tension switchboard and switchboard gallery. Tenders to chairman 
of Electric: Lighting committee before noon Feb. 25. 


committee invite tenders for 
, notors and switch 
enders to Mr. Arthur 


~ — — ———— — I 


SPECIAL NOTICE. 

“Phe Blectrician" Electrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) is Now REAbv. The book has 
been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulars relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &c, 
have been added, including 

Electric Power Schemes (Maps of Areas. 
Locomotion in London, 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEw items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS (SUPPLEMENT). 

New German Electric Wiring Rules and Regulations. 

Spanish Government Regulations affecting Electrical Installations in 
Mines and Metallurgical Works. 

Safety Regulations in German Electricity Works. 

Railway Telegraphs and Electric Block Signalliug. 

Electric Lighting on the Railways of the United Kingdom. 

Water Power iu Ireland. : 

Standards for Copper Specifications. 

Electric Supply Mains Contracts. 

Factory and Workehop Regulations. 

New and Extended Interest and Siokiog Fund Tables, 

1.Е.Е. form of Model Contract. 

Marylebone Arbitration Award. 

Purchase Prices of Electricity Supply Undertakings to Date. 

Canadian Government Agreement with Mr. Marconi. 

French Submarine Cable Projects. 

Submarine Cable No“ es. 

Wireless Telegraph Notes. | 

Telephone Notes. ~ for 1902. 

Long-Distance Telephone Notes. 

Wireless Telephone Notes. 

Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 

Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 

Cables of the Empire—Digest of the Parliamentary Committee’s 


Report. 
&с, &с. &с. 
The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook” remains as before i e, United Kingdom, 12s. 6d., post 
free 13s. 3d. ; British Colonies, 14s. ; United States, 168. ; other 
countries, 15s, 


The Metropolitan Asylum Board invite tenders for electric fire 
alarm installations at the Eastern Hospital, Homerton, and the 
Western Hospital, Fulham. Tenders by 10 a.m. Feb. 25. 

Barking District Council invite tenders for overhead line equip- 
ment, poles, &c., and underground feeder cables, &c. Tenders by 
noon ch 90. 

Dewsbury Joint Hospital board require engines, dynamos, switch- 
board, cables, accumulators, telephones, &c. "Tenders by 27th inet, 

Stockport Corporation invite tenders for laying permanent way of 
tramways. Tenders by noon 28th inst. 

Islington (London) Guardians require tenders for electrical goods, 
Ko. Tenders by March 2. 

But tersea (London) Borough Council require tenders for electricity 
stores for 12 months. "Tenders by March 2. 

Battersea (London) Borough Council also require tenders for a 
300-350kw. steam dynamo. "Tenders by noon March 10. | 

Chester Corporation req uire tenders for electricity meters. Tenders 
by 28th inst. 

Glasgow Corporation invite tenders for construction of new tram- 
ways. Tenders by 11 a.m. March 2. 

Stockport Tramways committee invite tenders for laying permanent 
way of tramways. Tenders by noon 28th inst. 

Portsmouth Corporation invite tenders for centrifugal pumps, 
electric motors, &c. Tenders by 10 a.m. Feb. 25. 


Durnley Corporation invite tenders for 22 electric motor cars, 
overhead equipment and copper bonds. "Tenders by March 18. 

Weymouth Corporation invite tendera for the erection of electricity 
station buildings &c. Tenders by March 11. 

Tenders are invited until March 5 by French Post and Telegraph 
Authorities for 1,500 tons of copper wire and 110 tons of bronze wire. 
Tendera to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris. 


TENDERS REOBIVED AND AOOEPTED. 

The following tenders have been received by Brighton Corporation 
for the supply and erection of overhead trolley construction and 
equipment for tramways in Old Steine, London-road, &c. : — 

British Electric Equipment Co. (accepted) ... £1,224 6 6 


G. Hild 8 33 к 419 4 
R. W. Blackwell & Coo. 1,861 11 11 
J: Ge While & s 8 1,677 12 2 
Lowdon Bros. & C(oꝛdꝛ . . 1879 8 5 
British Thomeon- Houston Co. 1.557 7 0 
Estler B r)))n//. 8 1,495 15 2 
Martin A. Shepstone & Co 1,529 3 0 


1,426 12 5 & 

W. T. Henley'a Co . . eH 2,616 14 1 
Bermondeey Borough Council have received the following tenders 

for cast-iron arc lamp columns, arc and incandescent lamps, and 


switch pillars, &c. :— 

Crompton & Co. (accepted)... £1,454 | Impr'ved Elec.Glow LampCo. £1,443 
Veritys Limited ........ ... ~ 1,712 | Johnson and Phillips .. ...... ; 
Clift Mfg. Co. .............. ... 1,666 | Brockie-Pell Are Lamp (Ltd.) 1,429 
New Century Arc Light Co. 1,659 | Gilbert Arc Lamp Co. ...... ‚409 
British Westinghouse Co... 1,588 | W. Lucy & Co . 1,575 
General Electric Co. ......... 1,585 | Oliver & Co. ..................... 1,561 
Drake and (Gorham ............ 1,632 | Richard Woods & Co. (aot 

British Prism Globe Elec. Со. 1,495 | in order l . 


Radcliffe District Council have accepted the tender of Mather and 
Platt (Ltd.) for additional plant for their electricity works, consisting 
of two 120kw. steam dynamos. The same firm are supplying a jet 
coudenser with an Edwards three-throw pump driven by an electric 
motor, for dealing with 15,0001b. of exhaust steam per hour; also a 
Mather and Platt variable stroke, electrically-driven pump for boiler 
feed. | 

The London County Council have received the following tendera 
for the laying of stoneware ducts for electric cables for the New 
Cross to Greenwich and other sections of the Council's tramways :— 


Reid Brothers (accepted) ........... eene £24,363 17 9 
W. Gritiths .,.... е оку двое 27,951 12 6 
S, Kavanagh & ( oho 6 nen 50,442 8 4 
J A АГС ООО ( ООС О О УО ОТ 30,715 2 6 


Je BONGO ,, ame Кын 37,0034 18 6 

Mesare. J. G. White & Co. (Ltd.) have received the contract for the 
complete construction of the Shipley electric tramways, including 
permanent way, overhead equipment, ігашсагг and cables. The 
amount of the contract is about £65,000. Shipley tramways will 
form the first section of the Mid- Yorkshire scheme, for which powers 
are at present being obtained. 

Ashton-under-Lyne Corporation have accepted the following 
tenders :— 

Е. J. Dugdill, for replacing 12 arc lamps at the baths with 12 500 c. p. 
sunbeam lampe, with а yeara guarantee. р 

Charles Booth & Со., for tramcar lifting jacks and ermatuie removing 
bogie. 

P. and W. Maclellan, for tramrails, &c. 

Nash & Sons, for testing rails. 

W. Mallinson, for car-shed соз. 
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Waleall Council have accepted the tender of Meesrs, Chamberlain 
and Hookham for the tupply of electricity meters for 1903. The 
cables to the Butts- 
roposed new sub- stations at Highgate, 
-street, and for the Lichfield-street aud 
Caldmore extensions has been accepted at schedule prices, subject to 
amount of the work tendered for 
is £6,431, of which £1,495 is for tramways and £4,936 for electric 


tender of Callender’s Company for layin 
road sub-station and the 
Rushell-street and Bradfor 
loan being obtained. The estimate 


lighting. 


Colchester Corporation recently accepted the tender of Mather 
and Platt (Ltd.) for a 136kw. dynamo for direct-cou pling to a Davey- 
The specification requires that the, machine be 
capable of standing an overload of 10 per cent. for two hours, or of 


Paxman engine. 


25 per cent. momentarily. 


The Central Electric Co. are installing another 3,000 н.р. Willans 


engine for direct-coupling to an Oerlikon alternator. 


Ipewich Town Council have accepted the tender of Mr. G. Double 
at the electricity works at £6,965, and 
ouse Company for tram cars (the bodies 
and trucks by the Brush Company and Westinghouee motors and 


or condensing water suppl 
that of the British Westing 


equipment) at £15,149. 183. 


The contract for the three-phase switchboards required by the 


Bangal-Nagpur Railway Co. has been placed with Messrs, Kelvin 
and James White (Ltd.). 


Dick, Kerr & Co. have sub-let the contract for the exciter engines 
for the power house for supplying the Liverpool to Southport rail- 
way section of the Lancashire and Yorkshire 
energy to Willans and Robinson. 


Bury St. Edmunds Council have placed a contract with Jokn 
Fowler & Co. (Leeds) for the supply and erection of a steam dynamo, 
and the tender of Cole, Marchent and Morley has been accepted for 
the supply of condensing plant. 


The Chelsea Electricity Supply Co. have placed an order with 
Willans and Robinson for two 360 н.р. compound engines for direct- 
coupling to E.C.C. dynamo. 


Shoreditch (London) Borough Council have accepted the tender 
of Rowland Carr & Co. for the supply of 42 arc lamp posts with 
either brackets or carriers at £9. 15s. per post. 

Mesars. Belliss and Morcom have received (through Messrs. Witting 
Bros) a contract for the supply of two 430 н.р. engines for the Isle 
of Man tramways. 


The Natal Government Railway have placed the order for the 
main and all distribution boards required in connection with the 


electrical equipment of their works with Messrs. Kelvin and James 
White (Ltd.). z 


Bucks County Council have accepted the tender of Lea and Warren 
for an electric lighting installation at the county asylum for £5,053. 
The tender of J. Furse & Co. has been accepted for telephones, tell- 
tales, &c., for the asylum at 2340. 183 


Portsmouth Corporation have accepted the tender of Mr. Quick 
for the extension of the engine-house and pumping station at the 
electricity works at £1,120. 

Walsall Corporation have accepted the tender of the Brush Com- 
pany for 28 complete electric tramcars at £527 per car. 


Hebburn District Council have accepted the tender of В. Robson 
for wiring the Council offices, hospital, &2., at £62. 


The tender of Whitaker Bros. has been accepted for wiring 
Colchester Hospital, at £160. 10s. 29 firms tendered, 


BUSINESS NOTIO BS. 


Owing to increase in their business, Messra, Cox-Walkers of Dar- 
lington have again extended their works. 

Messrs. E. T. Price and W. A. Barrett (trading as R, О. Cutting 
& Co.), electrical engineers, &c., have dissol ved partnership. Debts 
by Mr. Price. | | 

Mr. James Cramp has retired from the firm of P. B. Cow & Co. 
Debts by the remaining partnera, who continue. 


BANERUPTOIBS, &c. 


Arthur Edwin Pemberton, electrical engineer, trading as the Sale 
Electrical Engineering Co, School-road, Sale, was publicly 
examined at Manchester last week. Gross liabilities £1,356, 4з. 81, 
deficiency £1,053. 7a. 9d. Insolvency attributed to loss on contracts 
and want of capital, Examination adjourned to March 23. 


Claims against W. Morton and W. T. Sampson (trading as Morton 
and Sampson), electrical and mechanical engineers, Corporation- 
street, Warrington, must be in by March 4, to Mr. С, J. Dibb, 
Byrom-street, Mancheater, trustee. | 


A resolution has been passed and confirmed to wind up voluntarily 
the Norwich Electricity Co. (Ltd.). Mr. F. W. Harmer and Mr. G. F. 
Buxton are liquidators. 


silway with electrical 


A meeting of the Sussmann Electric Miners’ Lamp Co, (Ltd.) will 
be held on March 2), at 10, Walbrook, London, E C., to receive an 
account of the winding-up. | 

Winding-up Petitions.—A petition presented by Mr. E. Bois, 
40a, Gloucester-road, Kensington, for the winding up of the British 
Electric Street Tramways (Ltd.) will be heard in London on Feb. 24. 

A petiti n presented by Messrs. R. О. F. Chauvin and К. Arnoux 
(trading as Chauvin and Arnoux), 186, Rue Championnet, Paris, for 
the winding up of H. M. Salmony & Co. (Ltd.), will be heard on 
Feb. 24. | 

À petition presented by Easton & Co. and H. K. Baynes for the 
winding up of the Carbon (New) Syndicate (Ltd.) will be heard in 
London on March 3. ` 


Sale by Auction.—Meesrs. H. Steele & Son will sell by auction 
by order of the trustee in the bankruptcy of J. Worthington & Co., 
oundry Works, Hanley, Staffs.), on March 4 and 5, the whole of the 
electric light contractors’ stock and plant, which includes lathes, 
drilling machines, power press, screw-making machines, 5 B H. r. 
Crossley gas engine, electric motors, small dypamos, arc and incan- 
descent lampe, wire and cable, fittings, batterier, carbons, &c. The 
whole will be on view on March 2 and 3. Catalogues can be obtained 
from the auctioneere, Queen's Chambers, Burslem. See also adver- 
tisement. 
Plant for Sale — Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C., have for sale 27 transformers and 150 Hookham 
metera. For come particulars see advertisement. Mr 
The Southend Kursaal Limited have for sale electric lighting 
lant, including two Belliss- Westminster sets (90kw. and 35kw.) two 
ornsby boosters, heater, feed pumps, switchboard, &c. Further 
particulars from the general manager. Sze also advertisement. 
Messrs, Stegmann & Co., electrical E aw Brighton Railway 
Approach, Clapham Junction, London, S.W., have for disposal some 
electric lighting plant, including a 6 нр, Crossley gas engine, an 
E.C.C. dynamo (140 volts 45 amperes), instruments, &с, See adver- 
tisement. | | 
Mr. J. Frame, 5, Talbot-place, Dublin, has for sale some electric 
lighting plant, comprising four watertube and two dry-back, marine 
type boilers, alternators, dynamos, transformers, meters, &с. See 
advertisement. | 
Land for Sale.— Particulars are given in an advertisement of 
some freehold land at seaside districts in Essex and Kent which the 
Land Company, 63, Cheap:ide, London, E.C., have for sale. 


Personal.—Under the heading “ А Home-Made Millionaire," 
interesting particulars of the career of Mr. George White, J P., the 
well-known tramway magnate, of London and Bristol, appear in the 
Financial News of the 18:h inst. 

“Via Eastern Social Code.—Conspicuous reference has been 
made to the “ Via Eastern" telegraphic social code which has been 

repared by Mr. Robert Atkinson, of Salisbury Hou:e, London Wall, 
Ea, and a copy of the book which we have recently received proves 
that the compiler has brought to his special task a special know- 
ledge of public requirements in connection with the telegraphing of 
messages. Hitherto the effective use of a telegram code has been 
confined to business house», where much attention is given to the 
preparation of these specialist works with a view to comprehending 
all possible requirements and the reduction of cost to a minimum. 
Mr. Atkinson, with the assistance of the Eastern and Associated 
Telegraph Companies, has here done something towards furnishing 
the general public, at a very low price, with the facilities which 
business men have found so serviceable. As the “ Via Eastern 
code can be consulted at the numerous stations of the Eastern 
and Associated Companies in all parts of the world, it is likely 
to have a considerable vogue. The published price is 53, we 
brings it within the reach of all likely users. It may be pointe 
out, at the same time, that the use of the code is by no means 
confined to telegrams for or from foreign parts, but can be equally 
well ueed at home. For the travelling public the book is indispens- 
able, and it has been kept down to a convenient size with this view. 
If we have one suggestion to make, it is that a pocket facsimile 
edition be prepared and placed upon the market. P T 

Wright's Short Slide Rule.—The Reason Mfg. Co. has sent us 
кешеа of an exceedingly neat and handy бір. slide гше, Its scales 
are divided from 1 to 10 in the 5 inches. By making one of the scales 
of the slider with 1 in the centre instead of at the end, however, pi 
inaccuracy due to re-setting in some proportion sums may be ае , 
so that the accuracy is in every герон the same as when using 0 e 
upper scale of a 10in. slide rule, Moreover, upper and lower в а 
оп the back of {һе elide are divided from 1 to 3:162 and 316 
to 10 respectively, so that, by turning it round, squares and square 
roots can be read off with exactly the same accuracy 88 on E 
ordinary lOip. slide rule. The Reason Mfg. Co. is issuing this rule 
аз an advertisement, and it will doubtless effect a good пшр: 
upon those who are contemplating the purchase of meters and other 
accessories in which the company trade. 
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аа ane, &c.— The Electricand Ordnance Accessories Co. (Ltd.), 
Stellite Works, Aston, Birmingham, have just issued section B of 
their main catalcgue, illustrating telephones and accessories. pe 
of this list can be obtained by the trade. The illustrations below 
show the company's Ceebee" convertible intercommunication tele- 
phones, which can be used either as wall or table sets. The con- 
vertibility is achieved by arranging the cradle to swing round во that 


Á — SS e 


The “ Ceebee " Table Set. 


it can be set at any desired angle. Tho devicei: protected under 
patent 8,111 of 1900. To convert the set from wall to table use, a 
screw has to ba slackened, the cradle turned to the desired position, 
and the screw tightened. No exchange or additional parts are neces- 
sary. The position of the instrament in each case is shown in the 
illustrations, the instruments being constructed and specially adapted 
for use with the Electric and Ordnance Accessories Co.’s common 


Converted to a Wall Set. 


battery system. Another feature of the instrument is the hand set, 
which has no wire connections on the outside, these all being within 
the handle. То connect up the receiver and the transmitter it is 
only necessary to screw them into their respective sockets. These 
telephones are designed to meet the demand for a simple form of 
instrument easily manipulated by telephone users. 


Messra Edward Ч. Herbert (Ltd.), Cornbrook Park Works, 
Manchester, have ready a circular illustrating and describing a full 
automatic circular sawing macbine of patented design for cutting up 
brass and copper tubes, bars and sections, The machine is entirely 
self-acting, and the cutting speeds can be regulated from 6 to 60 cuts 
per minute, 

A handsome catalogue of “Ark” lamps is issued by Messrs. 
Johnson and Phillips, Victoria Works, Old Charlton, Kent, and can 
be obtained by the trade on application. 

Messrs. R. W. Blackwell & Co., 59, City-road, London, E.C., have 
now ready catalogue No. 56, illustrating and describing control line 
insulators, embodying all overhead material, ears, frogs, crossings, &c. 

Pamphlet No. 138, issued by the British Thomson-Houston Co., 
Rugby, deals with small switches, several of these being illustrated. 

Messrs. C. Mitchell & Co, Snow-hill, London, E.C., have jast 
роза the 58th annual edition of their useful Newspaper Press 

irectory (1903). 

The Hackenthal” Insulating System.—We have received 
from Messrs. G. Kahler & Co. a pamphlet describing the new insulation 
system for cables and wires on the Hackenthaf system. The con- 
ductors are braided with a fibrous material whic 
with red lead and other materials, It is then subjected to an 
oxidising process, which hardens it and gives it high insulating 

roperties, Several methods cf carrying such wires on insulators are 
Ulustrated in the pamphlet. | 


is impregnated 


“Phe Journal.”—Part 159 of the Journal of the In:titution of 
Electrical Engineers is now ready, price 5з. Ап advertisement 
contains particulars of contente. 


Patent Amendment.—The Reason Mfg. Co. (Ltd.), Lewes-road, 
Brighton, are seeking leave to farther amend patent No. 5,863, 1894, 
granted to Henry Reason for improvements in fuse boxes for elec- 
tricity supply mains. Particulars of the proposed amendment are 
set out in the Illustrated Oficial Journal (Patents) of Feb. 11. Notice 
of opposition must be given within one calendar month from Feb. 11. 


* Motoring Annual,” 1903 — This is the first edition of a yearbook 
for motoriste, and is published by Motoring Illustrated, 9, Arundel- 
street, Strand, London, W.C. The book is strongly bound in cloth, 

rice 3s. 6d. It is well got up, nicely illustrated and bids fair to 
come a hardy annual. 


"Manual of Electrical Undertakings,” 1903 —This excellent 
manual, which has now reached its seventh annual issue, is just 
published, and contains a mass of information arranged for easy 
reference relating to nearly 2,000 electrical undertakings. Con- 
spicuous features of the new edition are a series of instructive maps and 
а coloured comparative diagram of costs and receipts per Board of 
Trade unit of electricity produced and sold by а large number of 
the chief electricity supply concerns of the kingdom, both company- 
owned and municipal. 'The book is published by the Manual of 
Electrical Undertakings, Ltd, Mowbray House, Norfolk-street, 
London, W.O., price 15. net. | | 


“ Саре Oolony for the Bettler."—An interesting book under this 
title is issued by Messrs. P. S. King & Son, and is having a wide 
circulation. It deals very fully with the requirements of those 
intending to settle at the Cape, especially those who have sufficient 
capital at hand, and who are also members of the particular branches 
ofindustry which are likely to be utilised in the development of 
South Africa. The book is by Mr. A. R. E. Burton, F. R. G. S, and 
is issued by order of the Government of Cape Colony. 


Exports of Electrical Apparatus and Material.— The follow- 
ing list gives official particulars of the rts of British manufactured 
electrical apparatus and material (including йар and telephone 
wire and material, but not inclu electrical machinery, which 
is not separately specified) from Feb. 11 to Feb. 17, with the porta of 
destination :— 

Africa —Alexandria, £111 ; Cape Town, £112 ; Durban, £8,147 (includ- 
ing £6,961 telegraph plant) ; East London, £178 ; Port Said, £10. Argen- 
tina —Buenos Ayres, . Australasia — Auckland, £762 ; Fremantle, 
£10; Gisborne, £70 ; Melbourne, £365; Perth, £60; Sydney, £766 ; 
Wellington, £60. Brazil—Rio Janeiro, £254 (including £225 telegraph 
material); Canada (via U. S. A.), £65 ; Ceylon—Colombo, £136. Channel 
Islands—£9, France — Havre, £50. Gcrmany—Hamburg, £500 (tele- 
graph cable’. Gibraltar, £38. Holland—Amaterdam, £535 ; Flushing, 
£170. Hong Kong, £38.  India—Calcutte, £1,211; Madras, £521. 
Malta, £25. Portugul— Lisbon £52 (telegraph apparatus). Sicily 
Messina, £10. Straits Settlements—Singapore, £86. Total £14,529 
against £15,811 in the corresponding week last year (Feb. 12 to 18). 


ee == 


PATENT RECORD. 


— — 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. | 
Nors.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 
Unless otherwise stated, the application is made in London. 
October 27, 1902. 
25,510. J. W. Jongs. Coin - freeing apparatus for meters. 
25,595. J.S.Fotsy. Birmingham. Sparking plugs for electric ignition. 
25,524. ELECTRIC AND ORDNANCE ACCESSORIES Co. and R. F. HALL. 
Birmingham. Automatic switches, 
25,553. J. Epcar. Wrexham. Railway metal telegraphy. 
25,504. J. Н. HiNDLE. Manchester. Electric automatic brake. 
25,557. J. Barr (J. McDowall x Sons) ard R. ANDERSON. 
Electric surface planing and jointing machine. . 
25,564. W. TURNER. Manchester. The Turner current breaker, 
23, 571. J. D. F. ANDREWS. — Esst Sheen. 
57 


Renfrew. 


Electric cables, manufacture 
of tame. 

2. W. S. FREEMAN. Otford. Electric contact breaker». 

,987. J. W. Ewart. Wendover. Main and branch switches, 

589. G. SCHAULI and D. LOEWENSTEIN. Galvanic dry cell. 

W. V. MORTEN. Conductors. 

. А. MuiRHEAD. Telegraph cable relays. 

. Н. W. Cox. Rontgen ray and like apparatus. 

. L.Garcm. Liverpool, Accumulatora. 

25,128. E. SCHATTNER. Incandescing bodies for electric lighting. 

C. D. ABI. Electrodes for arc lamps. (Geb. Siemens & Co., 
Germany.) 
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25,461. B. J. B. Mitts. Distribution of current to electric tramways and 
railways by road contact. (A. Diatto, Ita!y.) 
October 28, 1902. 
23,463. J. C. EDMONDS and T. HowARTH. Manchester. Life-saving apparatus. 
23,491. J. О. HEiNzE, jun. Glasgow. Magnetic wheels. (Date applied 
for, Feb. 24, 1902, date of application in U.S.)* 
25,492. J. O. HEINZE, jun. Glasgow. Induction coils. 
July 11, 1902, date of application in U.S.)“ 
25,494. G. W. LAYBOURN. Stoke-on-Trent, Electro-deposition of metals. 
25,507. J. S., E. C. and P. Н. SrzvgzNs and C. С. MAToR Controllers 
for lifts. 
25,560. Е. BusHELL. Liverpool. Trolley gear. 
October 29, 1902. 
25,584. P. HAMILTON. Circuit-breakers. 
Manchester. Overhead life guarda. 


(Date applied for, 


Secondary batteries. 

25,622. О. Ludo. Electro-reversible motors. 

. W. Н. FLoop. Electrical generators and motors. 

J. А. MoMuLLeN. Electric ignition devices. ~ 

E. BeRGTHRIL. Insulation of conductors. 

7. J. W. JonwsoN. Combined switch and wall plug. 

A. M. Crakk. Maximum current registering indicator. 
mann and Braun, Germany.) 

25,661. К. Н. Н. JAczr. Incandescent lamp socket.“ 


October 30, 1902. 
. W. P. Apams. Automatically stopping generating plant when 
charging batteries. 


(Hart- 


23,673. SHERARD CowPER-COLES & Co. and SHERARD CowPER-COLSES. Pro- 
duction of electrotypes. 

23,677. J. ELLIS. Isle of Wight. Prepayment meter. 

25,679. J. S. Riesy. Liverpool. Tro'ley poles. 


А. EockSTEIN and А. E. AwaoLD. Manchester. Automatic shunt- 
ing switch for proteetiug shunt coils and carbon-holdersof arc lamps. 
. G. HookHaM. Incandescent lamps. 

. J. A. MILLER Kingston-on-Thames. Guiding device for con- 
ductors of tramcars. (Date applied for, Oct. 30, 1901, date of 


2,990. 
3,058. 


5,059. 
5,116. 
5,157. 


5,219. 
5,411. 
5,737. 


5,746, 


3,907. 
5,912. 


SWINBURNE and SOLOMON. Incandescent lamps. 

Нлммонр and TavLon. Reflecting, increasing and intensiſying 
light from electric lamps. 

LavAGNE & BERTRAND. Current collectors for electric vehicles. 
Suru. Safety fuses for electric circuits. 

HARRISON and IuPRovED ELECTRIC GLOW Lamp Co. Arc lampe. 

JoBEPH PLACE & Sons and PLACE. Conduits for cables. 

Barry Henry & Co. and Davison. Guards for electric tramcars. 

HADFIELD. Electrical and magnetic apparatus such as transformers, 
dynamos, &c., and alloys for use therein. 

SPooNER (Guenet). Electric ignition devices. 

Davis and Waaaorr. Supplying energy to electric tramcars from 
under the car. 

HfRovrT. Electric furnaces. 


. ARCHER. Electrically connecting tram and like rails. 
. Еросомве, EvERETT and Ponca. Electrical synchronism indicators 
. Laker (Soc. Anon. Le Carbone."). 
. HaRDINGHAM (Felten and Guilleaume, Carlswerke A.G.). 


Batteries. 
Manu- 
facture of rail-bonds for electric railways. 


. Роскиматох. Electrical cutouts or fuse-boxes, feeder, pillars and 


other devices for the inter- connection of a number of conductors. 


. MackENZIE (Soc. Anon. L’Eclairage Electrique sans Moteur). Con- 


struction of two-fluid batteries. 


. Munro, BRECKNELL and RcaERS. Swivelling contacts for trolleys. 
. SMITH. Guard wires. 

. ARCIONI. 
‚ WOOLLEY. 
. ECKSTRIN and ARCHER. 
. MiLLs (Diatto). 
. DzvoNsHIRE. Conduits for underground cables. 
. SIBLEY. 
. ALLISON (Graham). 
. LAKE (Akouphone Mfg. Co.). Telephone receivers. 
. B.T.-H. Co. (Watmough). 
. WINSLIP. 
. АКЕ (С.Е. Co.). 
. LAKE (G.E. Co.). 
. HIGHFIBLD. Controlling devices for electric motors. 


Electrical measuring instruments. 

Fire-alarm telegraph repeater apparatus. 
Thermostatic cutout. 
Magnetic contact-box. 


Implements for stripping insulation from wire. 
Electric low-water alarm for steam boilers. 


Cutouts. 

Storage batteyies. 

Apparatus for controlling electric motor. 
Controlling speed of electric motors. 


. D. BALACHOWSKkY апа P. CaIBE. 


. А. M. EGUREN. 
. I. B. BinNBAUM and J. BERLINER. 
. G. PEARSON and L. FIEDLER. 
. Е. W. HowonrH. Distillation of zinc and other volatile metals 


application in U.S.)* 

Dynamo-electric machines. 
(Date applied for, May 16, 1902, date of application in France.)* 
Mounting electric lamps.“ 

Telephones.* 

Galvanic batteries. 
from material containing same. 
aktiebolag, Sweden.) 


October 31, 1902. 
Marple. Dynamo-electric machinery. 


(Trollhättans Elektriska Kraft- 


J. ATKINSON. 


. J. M. Feur. Kingston-on-Thamee. Simultaneous telegraphy and 


telephony. 


25,805. y C. GREENHILL and S. E. HAMMOND. Arrangement of electric 
атре. 

25,842. Е. E. HESSE and E. S. Несвтівү. Telegraphy. 

25,858. J. Y. Јонмзох. Thermo-electric batteries. (A. Wolf, Junr., & Co., 
Germany.) 

November 1, 1902. 
25,881. J. J. CARTER. Dublin. "Trolley head. 
25,926. Н. L&rTNER and R. N. Lucas. Byfleet. Regulating circuits. 


SPECIFICATIONS PUBLISHED. 


М№оте. – А1] Specifications can be obtained at the uniform price of 8d. each. 


24,839. 
25,613. 


| 1902. 
. SCHNEIDER and STRAUSS-COLLIN. 


. CHIPPERFIELD and Cook. 


1901. 
ARNHREIM. Telephone systems. 
SCHNEIDER and STRAUSS-CoLLIN, Electric measuring instruments, 


Electric lighting for railway 
trains. 


. Parsons. Electrical bells, telephones, ringing keys, contacta, 


switches, indicators, relays and the like. 


. SALWEN. Magnetic separatora. 
. Brown. 


Wireless telegrapby. 
FgLs, Zwack, FUHRMANN and KOTTMAIR. 
locking doors of vehicles. 


Electric devices for 


Switches. 
KiLRov. Telegrapbs. 


. BRrrisg WazsTINGHOUSE Co. (Westioghouse Electric and Mfg. Co.). 


Collector rings. 


. MoRDEY and Fricker. Electricity meters. 
. Rast, 
. Batrp. Telephone systems. 
. PERKINS. 
. FRANKE. 
- PATERSON. Massage and electro-therapeutical apparatus. 
. COOPER. 
. YATES and MCNEILL. 
. LAMMERTS. 
. LAKE (Rambaldivi). 
. РАОВ. 
. Lampert. Telephone exchange circuit. 

. STANLEY and Ввітізн Prism GLOBE ELECTRICAL Co. 


Surface contact systems for electric traction. 


Controllers for electric motors. 
Electric measuring apparatus with movable spoole. 


Supporting and connecting electric lamps. 
Electric cooking stoves. 
Portable accumulators. 

Electrolysis. 

Resistance switches for electric circuits. 


| Street lamps 
for incandescent electric light. 


ADAMS and Моор. Starting and controlling electric motors. 


. BIRxBA UM (Telephon-Fabrik A.G. vorm J. Berliner). 


Telephone 
switches. 


COMPANIES' MEETINGS AND REPORTS. 


National Telephone Co. (Ltd.). 


The thirty-first ordinary general meeting of this company was held 
yesterday at Hamilton House, Victoria Embankment, Sir HENRY FOWLER, 
M.P., in the chair, 

The SECRETARY (Mr. Albert Anns) having read the notice calling the 
meeting, 

The PRESIDENT said on this occasion there were no controversial ques- 
tions to discuss. With respect to the operations of the company, the income 
accrued for the half-year to Dec. 31 last had been £868,462, an increase 
on the corresponding period of 1901 of £66,967 ; the working expenses had 
been £473,267, or £28,875 more ; and the net result for the six months— 
after deducting Post Office royalties amounting to £78,641—was a profit 
balance of £516,555, an increase of £32,872 compared with the 
correspondiog period of 1901. These were only the half-year's figures, 
and he always regarded half-yearly statements as misleading, in the 
sense that one could not get а real view of а business of such magni- 
tude as the company's without taking a whole year's resulte. He 
would, therefore, rather call their, attention to the groes and net receipts 
for the year. 1902 and compare them with those for the preceding 
year. In the case of their company, the accounts could only be made up 
fully once а year, and in the first half of any year an estimate had 
to be made as regarded the results of June. Among the items on the 
credit side of the net revenue account in the present statement would be 
seen the entry, Profit for the month of June, 1902, over estimates, 
£2,400.” The fact was that their officials made a very cautious estimate 
as to what the month of June was likely to produce, and there was 
always an increase as compared with their estimates For the whole 
year 1901 the groes income of the company was £1,576,209, while last 
year the figures were £1,691,705, sbowing an increase of £115,196. 
The shareholders would also remember that the past year was emphatically 
not a peaceful year; it was, in fact, disturbed by an amount of 
competition which did not exist ia the preceding year. With respect to 
the Post Office royalties —and the fact he was about to mention should be 
borne ia mind by those present who were paying incre1sed income tax—the 
amount contributed by the company out of their gross income to the 
revenue was £146,578 in 1901 and £154,407 last year. That was a very 
heavy amount of taxation ; it was, in fact, 10 per cent. upon their gross 
income. The working expenses for 1901 were £898,000, and last year they 
amounted to £951,000. Whereas this increase in the working expenses was 
only about 50 per cent. of the increase in the gross income, the average 
of the percentage for the whole year of the working expenses to net income 
was about 61 per cent. He thought that the shareholders would be quite 
satisfied that the increase in the working expenses had not been dispro- 
portionate to the increase in the income. The amount paid by them for 
debenture and other interest was practically the same last year as in the 
previous year, but in 1901 they paid £229,250 in preference and ordinary 
dividends, while last year the amount so distributed was £275,250, That 
represented the additional amount paid on the new capital which was 
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raised at the end of the previous year Another encouraging fact had 
reference to the reserve fund, for while in 1901 they carried to that fund 
£165,000, they proposed to transfer to it this year, subject to the share- 
holders’ approval, £175,000 or £10,000 more. The amount carried 
forward last year was also only £7,300, while it was now prop ed to 
carry forward £12,400. He thought he was justified, upon thie review of 
the year's working, in expressing on behalf of the board their satisfaction 
with the results mentioned. Out of the available balance of £261,151 
they recommended the payment for the half-year of a dividend at the rate 
of ó per cent. per annum on the first and second preference shares, 5 per 
cent. on the third preference shares, 6 per cent. per annum on the preferred 
stock, and 4) per cent. per annum on the deferred stock—a rate which, as 
be said last year, was equivalent to 5 per cent. on the ordinary capital before 
the division took place into preferred stock and deferred stock. This year 
tbe payment of dividend included 6 per cent. on the new money raised for 
the concern. The capital expenditure during the year had been £562,000, as 

ainst £536,000 in the preceding year. The stations had increased by 
25,000 to 245,000, and that increase had been very fairly epread over the 
whole of the kingdom. The land and buildings account had slightly 
increased. The directors always looked at that account as representing to a 
great extent the investment of the reserve fund, and be might sta'e that 
their freehold and leasehold properties stood in the books at considerably 
less than theamount paid for them. Theirstock of materials last ye ir amount · d 
to £340,000, but the figures were now £291,000. The directors were very 
anxious not to keep a larger, amount of materials in stock than was requisite 
for carrying on the business, and the shareholders would &e that the 
amount had been reduced by about £50,000. He then moved the adoption 
of the report aud the payment of the dividends therein recommended. 

The VICE PRESIDENT (Mr. George Franklin) seconded tbe motion. 

Mr. R. D. HALL said he had no questions to ask about the report or 
accounts, on which he desired to congratulate the directors. He wished to 
know whether the board were increasing the company's telephone areas, 
as, if so, he fancied that they would be increasing their troubles in the 
future. He would like to see a smaller number of these areas and a more 
uniform rate of charge in connection with tbe trunk system. Не wished 
that the pol'cy of the Conservative Government with regard to the tele- 
phone system was as good as was their Imperial policy, for which he had 
supported them. The result of taking over, first of all, the trunk wires 
had been, in his opinion, the putting up of the trunk charges between one 
large town and another, and the chaoge had also resulted in giviug a very 
inefficient service. It would be interesting to know the amount peid over 
by the company to the Government every year for trunk charges collected 
from their subscribers. Having expressed satisfaction at the taking over 
of the telephone system formerly belonging to the Tunbridge Wells Cor- 
poration, he asked if the directors could see their way to developing dis- 
tricts outside the metropolitan ares, and whether they would allow free 
communication with any developments made by the Post Office with the 
company's wires. 

The PRESIDENT, in reply, said he entirely agreed with the object 
Mr. Hall bad in view, and they would be anxious and willing, whenever 
they could do so, to enter into further arrangements with the Post Office 
in the interests of the convenience of the public. The arrangement made 
between them in regard to London was working most satisfactor ily— in the 
interests, he believed, of the public, of the Post Office and of the company. 
The «question of areas was settled many years ago. When the Government 
bought the trunk wires they finally settled what the areas were to be, and 
any alteration in this direction was a question for the Post Office, the 
company having no power in the matter. The board would be very 
glad to see an alteration in re, to the payment of the fees 
referred to. He himself felt the payment which he had to make of 
ls. 6d. in order to communicate with Wulverhampton. These amounts, 
however, did not go into the compeny's pockets, but into those of 
the Post Office. It would be much to the general interest if the ter- 
minal fees could be modified, reduced, or done away with. He thought 
that the amount which they paid over to the (iovernment—cr which 
the public paid through the company for usiog the trunk wires—was 
£300,000 a year; that was, wherever one crossed the boundary of an area 
and got into а new area, the Post Office had the trunk wire fee. In order 
to induce the Post Office to give them these trunk wire facilities, the com- 
pany used to guarantee them a certain amount of revenue, but after full 
consideration, and having tested the matter for many years, the board 
determined not to go on further with this guarantee. It had been a very 
heavy burden on the company. They thought that the Post Office ought 
to adapt themeelves to the convenience of the public, and he must 
say that he believed that was the desire of the present Postmaster- 
General and of the officia's of the department. They were quite 
willing to enter into any arrangement with the Post Office for 
removing these local difficulties if the department would come to an 
arrangement with them. He had made one omission in his opening 
remarks, and he desired to repair it: he hid not given the meeting the 
particulars of the number of telephone messages carried by the company. 
In the year 1901 they carried 723,250,000 messages, while the number last 
year was 796,538,000. Those were the messages sent by the National 
Company alone. The number of telegrams sent by the Post Office last 
year, according to the Government returns to March, 1902, was 90,432,041. 

Mr. ATKIN said that he also desired to compliment the directors on the 
excellent report they had submitted, and also on whai he considered a very 
great change of policy — а change from one of smartness in high places to 
one of concilation and courtesy. He afterwards remarked that he did not 
think the directors were dealing quite fairly with the deferred stockholders. 
There was now £1,000,000 in reserve, and it would only take £15,000 more 
from their revenue to pay a dividend of 6 per cent. on the deferred stock— 
arate which he thought was as small as it ought to be. He thought the 
deferred stockholders ought to have an equal dividend to that paid on the 
preferred stock. 


The PRESIDENT said when he mentioned last, year that the balance of 
the profits after meeting the preference charges belonged to the deferred 
stockholders, he had in view that there was such a thing as а balance of 
loss which might fall on them. The directora were endeavouring to pre- 
vent this by the accumulation of a large reserve fund, which was the 
source of all the company's financial strength. They were not proceeding 
as rapidly as he would like in adding to the reserve fund, and he stropgly 
advised the shareholders not to look so much to an increase in their divi- 
dend as to ап increase in the reserve fund, and to support the directors 
strongly in that policy. 

The motion was then carried unanimously. 

Mr. LEA-SMITH then proposed а vote of thanks to the chairman, 
directors, manager and staff. There could, he said, be no doubt that the 
proper course for the (Government to follow was to study the convenience 
of the public, and either the Government should take the whole business 
on their shoulders, or they should let the company do it. He agreed with 
the policy of increasing the reserve. | 

Col. PERRY seconded the motion, which was carried unanimously. 

The PRESIDENT, in response, said that his colleagues and himself fully 
recognised the great service rendered to the company by the general 
manager, the engineer and the whole staff. Theirs was a difficult service 
to carry out, and there were a large number of people yet who did not 
know exactly how to use the telephone. The switchboards were being 
gradually changed to the best known type, and the alteration would create 
a little trouble at the outset. He was astonished at the small number of 
complaints they received about the service, seeing they were sending 
nearly 800,000,000 messages a year. There were 11,000 servants employed 
by the company, and it would be impossible to find perfection with such a 
large number of people. On the whole, he was convinced that the employ és 
of the company did their duty well. 

The proceedings then terminated. 


Consolidated Telephone Construction and Mfg. Co. (Ltd.) 


At the meeting on Monday, the CHAIRMAN (Мг. Н. Allen) explained 
that the meeting was delayed while negotiations proceeded with a view to 
an arrangement being arrived at which would put the company on a good 
financial basis. Those negotiations occupied a longer time than had been 
expected, and eventually it was decided not to await their completion 
before calling the shareholders together. There was a fair trading profit 
shown, equivalent to about 54 per.cent. on the capital, and that, in what was 
supposed to be a struggling industrial company, was in some respecta not a 
bad showing. The trading profit of £3,928 compared with £3,199 for the 
previous year. The total revenue receipts were £7,294, comparing with 
£5,430. Ths floods at Coventry cost them £3,850. The net revenue 
balance, after adjustments, was £2,497. The items of goodwill and plant 
and machinery had been slightly written up as a result of the purchase of 
the Williaingon and Joseph business. The whole of the loans (25,526) had 
since been paid off, with the exception of £500, and they had now no loans 
of any kind, with the exception of the debentures. He moved the adoption 
of the report and accounts. 

Mr. RITHERDON moved that the report and accounts be not passed. 
but that a committee be appointed to inquire and report fully to the 
shareholders. He expressed dissatisfaction as to the valuation of the 
stock, and as to the loss occasioned through the floods at Coventry. He 
considered there was no justification for the delay in issuing the report. 

Mr. W.R. LAWSON said three years ago the shareholders took considerable 
trouble in changing the board, and there was an honourable understanding 
arrived at between the shareholdersand the new board that if the telephone 
department of the business did not improve it was to be dropped. He 
ridiculed the statement that there was a trading profit. Dehentures had 
been issued on the company’s property to the amount of £6,700- He 
supported the proposal that the acoounts be not adopted, and proposed 
that the meeting be adjourned until May 18 for the presentation of the 
accounts for the current year. 

The CHAIRMAN said Mr. Ritherdon's amendment was not in order. 
They were better able to value their stock and to ascertain the loss 
from the floods than any outeide valuers could be. Mr. Jackson, theic 
managing director, was an electrical engineer, and was recommended to 
the company by Sir Wm. Preece. The accounts to March, 1905, if he 
remained chairman, should be in the hands of the shareholders before 
June 30. 

Mr. JACKSON said they wanted a good deal more capital than they had 
at present. He certainly should not desire to carry on their telephone 
business unless he was satisfied it could be made a success, but he believed 
it could be, and if given a little more time the board would show it was 
wortb something. 

The CHAIRMAN said they had not yet felt anything like all the benefit 
they would derive from the concentration of their works in one establish- 
ment in London. Their profits for the past nine months of the current 
financial year were greater than for the previous year. Their business 
could not be conducted to best advantage until their finances were placed 
on a sounder basis, and the negotiations he had referred to having now 
been completed, the directors would shortly lay a proposal before the 
shareholders. 

The amendment was then withdrawn, and the report and accounts were 
adopted. Е 


BROMPION AND KENSINGTON ELECTRICITY SUPPLY OO. (LTD.)J—The 
report for 1902 states that the credit balance is £26,618. 17s. 11d., which, 
with £2,961. 12s. 10d. brought forward and £314. 13s 7d. balance of 
interest received, makes £29,895. 4s. 4d. After deducting amounts paid 
as interim dividends on 7 per cent. cumulative preference shares, and at 
the rate of 7 per cent. per annum for half-year to June 30 on the ordinary 
shares, the directors recommend that the balance (£22,895. 4s. Ad.) be 
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dealt with as followa:—Depreciation, £7,000; extinction of goodwill 
account, patent rights and covenants, £7,000 ; balance preference dividend 
for half-year to Dec. 31, £3,459. 8s. ; ordinary dividend for half-year at 
the rate of 9 per cent. per annum (makiog 8 per cent. for year), 
£4,587. 8s. Ld., ; carrrying forward £888. 83. 3d. At the end of 1902 the 
equivalent of 157,526 8 c.p. lamps were connected, an increase of 16,114 
on the year. The receipts amounted to £45,655. 2s. 7d., the expendi- 
ture to £19,036. 4s. 8d., and the net receipts to £26,618. 17e. 11d. The 
figures for 1901 were £41,154. Js. 61., £16,905. 2s. 8d. and £24,219. le. 10d. 
respectively. 


CAMBRIDGE ELECTRIC SUPPLY OO. (LTD.)—At the meeting last week, 
the chairman (Mr. D. Munsey) said that during the year the equivalent of 
5,855 8 c.p. lamps had been added and they had supplied 50,000 additional 
unite During the year they had earned sufficient to pay 7 per cent. upon 
their total capital. The expenditure оз trunk mains, transformers, &c., 
was £5,384. Their income was £11,099. They were now undertaking 
wiring and fitting work, and the receipts from that department were 
£1,264. They did not expect to make a great profit out of the depart- 
ment, but they had been asked to do the work. The net revenue during 
the year was £5,963. They had placed £1,000 to depreciation. The 
managing director, Mr. A. Campbell Swinton, said, in answer to complaints 
as to the high price of electricity, that Cambridge was a peculiar place. 
The bulk of their customers (the college tenants) were practically absent 
for half the year and consequently the company had to maintain plant 
sufficient to supply all those colleges standing idle for half the year. 
The total cost of producing electricity was 2°3d., against 2:584. last year, 
or nearly Jd. less than last year. When the company started 11 years ago 
it was one of the earlier electric light undertakings, and people did not 
recognise what a great industry it was going to become. They had come 
to the conclusion that it was practically necessary that а new generating 
station should be built, and to remove the works just outside the borough. 
There was nothing in their provisional order or in the powers possessed by 
the company to prevent their moving the station just where they liked, 
but they were anxious, if possible, in anything they did, to do it with the 
sanction and approval of the Corporation, who had powers to buy the 
concern sooner or later. They had received a large number of applica- 
tions for electric energy outside Cambridge. More than 1,000 lamps were 
applied for at the present time outside thc borough, and they had applied 
for а provisional order to take їп an extended area. 


HART ACCUMULATOR CO. (LTD.)—The directors’ report for the year 
to Dec. 51 last states that the profit for the year was £6,447. 103. 4d., 
and the balance brought forward £4,429. 15e. 2d., making together 
£10,877. 5s. 6d. Тһе directors recommend a dividend of 15 per cent. рег 
aunum on the ordinary shares (absorbing 26,000), leaving £4,877. 5a. 6d. 
to b» carried forward. The company's buildings, plaut, tools, &c., have 
been augmented by £665. 10s. 7d., which has been ch*rgel to capital, and 
due depreciation on same has been made. The maintenance of the worke, 
plant, &c., has been well kept up out of revenue at a cost of £455. 2s. 7d. 


IMPERIAL TRAMWAYS OO. (LTD.) — The chairman (Mr. Geo. White, J. P.), 
presiding at the meeting on Weduesday, said that as to the working of the 
London United Tram ways undertaking, the past year had been no excep- 
tion to their record of continuous prosperity and development. As a 
result of the working of their Middlesbrough and Corris undertakings and 
dividend on London United shares and profit from sales they had £179,145 
to- dispose of. After payment of interest and interim preference and 
ordinary dividends, there remained £143,645. The directora rexommended 
tbat £100,000 be appropriated in psyment of final dividend on ordinary 
shares, that £43,000 be carried to а special account, to be called ordinary 
dividend fund," to be available for future distribution amongst ordinary 
shareholders, and that £645 be carried forward. In addition to their 
Middlesbrough, Stockton and Thornaby electric tramways aud the Corris 
Railway, they would have nearly half а million sterling still invested ia the 
5 per cent. preferences of the London United Tramways. They could, 
therefore, speak with confidence as to their earning capacity not being less 
than 8 per cent., whilst backed by the large fund in hand the final distri- 
bution on each year would probably exceed that rate. They had in 
prospect also some important extensions in the neighbourhcod of 
Middlesbrough. 


LONDON UNITED TRAMWAYS (LTD.)—At the meeting last week the 
chairman (Mr. Geo. White, J.P.) gave particulars of the progress made 
in the work of construction. Since the company commenced operations 
14 months ago 15 miles of route and 252 miles of single track had been 
laid, with all the necessary overhead and power station construction and 
equipment which that great work represented. Mr. White referred in 
feeling terms to the peculiar interest taken by His Majesty in the 
Hampton-road improvements, and said the Hampton Court group of lines 
would be ready for opening at E:ster. Th+y bad been very successful in 
their Parliamerttary bills for extensions, &c., in 1902. The London County 
Council tramway lines finished at the county boundary, and they were in 
possession of both roads in Surrey from that point. They also retained for 
atleast JO years their lines in Richmond, and had secured Parliamentary 
sanction, with the full approval of the Corporation, to their conversion and 
extension as electric tramways. Wit their electric tramways coming up 
to either side of the new Kew Bridge, it was obvious that public con- 
venience demanded the connecting up of the system over that bridge, and 
they had informed the Middlesex and Surrey County Councils that they 
were prepared to carry out this important and necessary work. He 
regarded the arrangement, by which passengers over the whole of the 
lines of the underground electric railways of London and their electric 
tramways would be enabled to secure through facilities and fares 
ав the most important step ever taken in the interests of the travel- 


ling public of London, and it must benefit all the companies concerned. 
The profit of £101,317 enabled them to recommend a final dividend of 
8 per cent. per annum, whicb, with interim dividend, made 8 per cent. for 
he year, and to carry forward £4,257. Не announced that he was to retire 
from the chairmanship owing to pressure of business, but hs was to be 
succeeded by Mr. C. T. Yerkes, the chairman of the Underground Consoli- 
dated Electric Railways of London. Mr. Everard and Mr. Godfray were 
also retiring, and would be succeeded by Mr. Abbott, a director of the 
Underground Company, and Mr. SpofforJ, а director of the Metropolitan 
District Railway Co. Mr. Clifton Robinson, the managing director and 
engineer, would continue in thoss eame positions, and his brother (Mr. 
S. White) would also remain on the board. At subsequent extraord‘niry 
meetings the company's Parliamentary bills were approved. 


METROPOLITAN DISTRICT RAILWAY CO.—At the meeting on Tuesday, 
the chairman (Mr. R. W. Perks) stated that Mr. Stride, managing director 
of the London, Tilbury and Southend Railway, and Mr. J. Clifton Robinson, 
of the London United Tramways, bad teen elected to the board. In regard 
to the Ealing and Harrow Railway, it had been decided to electrically equip 
the line to Uxbridge, and the work would be completed by the end of the 
year. In regard to the conversion of the District lins to electric traction, 
the work was being conducted under the supervision of their chief elec- 
trical engineer (Mr. J. R. Chapman), who had had more experience than 
any electrical engineer in the world in the conversion of raiiways from 
steam to electricity. Mr. Chapman was under an arrangement with theUnder- 
ground Company for several years to come, and the work would be carried out 
from thecommencement totheclose under hiaimmediate personal supervision. 
Tae generating station at Lot's-road, Cheleea, was the key of thc whole 
situation. Immediately after that power house was finished e'ectrically- 
operated trains could be, and would be, running upon the District and its 
allied lines. There were 650 meu employed night and day working with 
21 steam cranes, and at the present rate of progress they expected that the 
steel frame n after all the foundations had been completed, would be 
commenced to be erected on June 1. A temporary generating statioa had 
been erected on the Harrow line, which would work electrically the trains 
from Harrow to Ealing and Mill Hill Park, and also on the Hounslow 
branch. Both thoss» branches would be in work from that temporary 
station in advance of the main lines. Arrangements were being made for 
starting their sub-stat‘ons at the Mansion House and South Kensington in 
July next. Mr. Chapman estimated that the electrification of the road 
would cost £1,400,000, independent of the power house. 


NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD ) —Tue directors’ 
report states that there has been a large increase їп the number of units 
sold during 1902. The profit, including £1,645. 18s. 8d. brought forward, 
amounted to £28,198. 10s. 6d., out of which interest (£9,021. 1s. 61.) and 
interim preference and ordinary dividends took £8,189. 63. 4d., making 
together £17,210. 7e. 103., and leaving £10,988. 28. 6d. to be dealt with. 
The directcrs recommend further dividends of 24 per cent. on the рге: 
ference and 4 per cent. on the ordinary shares, absorbing £10,228. 8з. 4d., 
laaving £759. 148. 4d. to be carried forward. These dividends 
represent the full 5 per cent. on the preference and 8 per cent. 
o3 tbe ordinary shares Тһе reserve and depreciation account has 
been increased by £60,232, received in premiums during the year. 
The directora have transferred from thie account £100,000 to a special 
depreciation account to cover loss consequent upon the change of syatem 
and other possible depreciations, and als> £3,500 to meet extraordinary 
expenditure by way of preliminary expenses in starting the new system, 
thus wiping out the suspense account. Tae exp2nditure of capita 
during year was £169,625. le. 7d. An important agreement had been 
entered into with the North-Eastern Railway Co. for supplying current in 
connection with the electrification of the Newcastle and Tyne nouth and 
other branches of that railway. An agreement had als» been entered into 
with the Walker and Wallsend Union Gas Co. for the transfer of the whole 
of their electricity undertaking to the Newcastle Company. To enable 
the company to meet the requirements consequent upon the above 
agreemente, and for ordinary extensions, it is proposed to proceed immedi- 
ately with the erection of the new generating station at Carville. The 
whole of the company's share capital (£500,000) has been issued, and in 
order to meet th» expenditure rendered necessary by developments of the 
company's system, and to provide the shares to be handed over in connection 
with the transfer of the electricity undertaking of the Walker and аер 
Union Gas Co, an increase in the nominal capital of the company Оў 
£250,000 was necessary, and the directors have, up to date, 1880 f 
£143,000 of 4 per cent. mortgage debentures out of the total series 0 
£250,000 which has been created. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.) —The PE t 
for 1902 states that the additional lamps and motors installed during Tbe 
year repres znted 5,846 8 c. p., brioging the total to 32,967 8 C. p. . - 
consumers have increased from 502 to 580, but in many instances dite 
installations have been extended, and important orders for current - 
motive power are coming forward. New mains have been laid to the extent 
of 1 mile 969yds, bringing the total to 9 miles 235yds. The director | 
offer to sell the undertaking for £140,000 was rejected by the Corporation. 
The directora also offered to supply current for tramways at a price ph 
lower than the cost at which the Corporation could produce onere d 
a separate stati n, but this offer also was declined. Having pnt 
reductions in working expsnses, and thereby proved the profits uf $ 
capacity of the undertaking, the directora think that the n her 
now arrived for a considerable development of the buasine:& A 
have adopted a scheme for hiring out electric motore, and have DY y 
a further reduction in the price of current for lighting. The 21155 4. 
of the existing plant will admit of a considerable addition to the " 
Applications for current having been received from various quarters beyo 
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the company's present area of supply, and having regard to the recent 
extension of the borough шге, the directors have decided to apply 
for a provisional order to enable the company to extend its operations to 
the suburbs and outlying districts, It is proposed to pay dividends on the 
6 and 5 per cent. preference shares and a year's dividend on the ordinary 
shares at 44 per cent. The ordinary dividend for the previous year was 
34 per cent. and for 1901 2 per cent. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—The report 
of the directors for the year 1902 states that the supply of current which 
on Dec. 31, 1901, was provided for the equivalent cf 533,162 lamps of 
8 c.p. had increased to the equivalent of 602,976 lampe. At Dec. 31, 1902, 
there were on circuit the equivalent of 608,974, and applications have been 
received for à further 8,028 lamps of 8 c.p. The length of roadway in 
which continuous-current mains have been laid now exceeds 70 miles, 
making about 270 miles of ways, into which upwards of 220 miles of copper 
(strip and cable) have been drawn. In addition, 5 miles of trunk mairs 
(12 miles of ways) are laid in the company's area to connect the tbree 
stations with the Central Electric Supply Co.'s station at St. John's Wood, 
This company commenced to take supply from St. John's Wood on Nov. 20 
last. Although, owing to increased output, nearly 5,000 tons more coal 
were used during the year, the cost of coal was £1,663 less than for tbe 
previous 12 montbs, owing to the reduced price at which contracts were 
placed, The result of the year's working is very satisfactory, and the 
directors are able to recommend an increased dividend and to carry 
forward а larger balance than previously. Interim dividende have been 
paid at the rate of 11 per cent. per annum on the ordinary and 5 per cent. 
on the preference shares, and, after allowing for depreciation, sinking fund, 
&c., the net balance is £45,340. 8s. 11d. The second half year's dividend 
on the prefer nce absorbed 25,296, 102. Ad., leaving £42,041. 18, 7d., and 
out of this the board recommend a dividend at the rate of 13 per cent. 
P г annum (less tax) for the past half year on the ordinary (making 124 per 
cent. for the year), carrying forward 88,525, 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


eres 


NEW COMPANIES. 


ANGLO-AMERICAN MOTOR OAR CO. (LTD.)—Reg. Jan. 27, capital 
£20,000 in £1 sbares, to carry on the business of manufacturers of and 
dealers in automobiles, autocare, motor cara, electric storage batteriee, 
electric motors, mecbanical and electrical engineers. 


AUTO.ELECTRIC RIFLE AND TARGET CO. (LTD.)— Reg. Feb. 10, capital 
£60,000 in £1 shares (14,000 preference), to acquire benefit of certain 
inventions relating to auto-electric rifle and target apparatus and certain 
British and foreign patents relating thereto, to manufacture and deal in 
auto-electric rifles and targets sud target apparatus, &c. First directors 
are А. Мор], R. M. Jensen, J. C. Pain and A. Baker. 


BRITISH ELECTRIO TRANSFORMER СО. (1903), LTD.— Reg. Feb. 10, 
capital £125,000 in £1 shares (50,000 pref.), to acquire business of engineers 
and manufacturers of electrical machinery carried on at Hayes, Middlesex, 
by the British Electric Transformer Mfg. Co. (Ltd.), with the English 
and foreign patent righta belonging to the eaid companyin connection 
with transformers, and all improvements therein, to ute, exercise, 
develop, grant licences in respect of or otherwise turn to account an inven- 
tion of Mr. A. F. Berry in connection with electrical transformers, and to 
carry on the business of electrical engineers, electric'ans, manufacturers of 
electrical transformers, metal founders and fitters, machine апа engineer- 
ing tool makers, mechanical engineers, boiler makere, &c. The subscribers 
include A. F. Berry, engineer, E. Phillipe, merchant, A. M. Billington, 
engineer, R. S. Bain, C.A., and T. Petersen, engineer (each with 500 
preference shares) The first directors are R. S. Bain, T. Petersen, 
А. M. Billington, E. Phillips and A. F. Berry. Reg. offices: Dacre 
House, Victoria-street, Westminster, S.W. 


CITY AND SUBURBAN ELECTRIC CARRIAGE CO. (1903), LTD.— Reg. 
Feb. 12, capital £152,000 in £1 shares (2,000 deferred), to acquire business 
carried on by Paris E. Singer as the City and Suburban Electric Carriage 
Co. and to carry on the business of manufacturers of, dealers in and pro- 
prietors of electric and other motor conveyances and appliances, constructors 
and owners of power houses, garages, works, depóts, &c., electricians, 
engineers, producers and suppliers or electricity, manufacturers of elec- 
trical and other apparatus and machinery, tramway, omnibus and convey- 
ance proprietors, contractors, &c. 


DYNAMIC GAS POWER CO. (LTD.)—Reg. Jan. 51, capital £155,000 in 
£1 shares, to acquire any patents, inventions, &c., relating to production, 
storage, application and use of coal or other gas and apparatus therefor, to 
manufacture and deal in engines and other apparatus for use in connection 
with gas engines or motive power generally, and to carry on business as 
mechanical engineers, tool makers, founders, metal workers, &c. Reg. 
office : 27, Clement’s-lane, E.C. 

ELECTRIC DANITE SYNDICATE (LTD.)—Reg. Feb. 5, capital £5,000 in 
£1 shares, to carry on business as advertising agente, manufacturers of and 
dealers in advertising appliances and accessories. Firat directors are В, J. 
Toleman, Capt. R. Diespecker and T. G. Chance. 

LAMP MANUFACTURING CO. (LTD.)—Reg. Jan. 24, capital £10,000 in 
£1 shares, to take over business of a company with similar title, and to 
manufacture and deal in lamps and lighting and heating appliances, &c. 
First directors are G. J. B. Porter (chairman), B. R. Bealeand E. F. Hilton, 


SIMPLIFIED UNDERGROUND CONDUCTOR 00. (LTD.)—Reg. Feb. 9, 
capital £20,000 in £1 shares (12,000 ordinary, 7,000 preferred ordinary and 
1,000 “employ és "), to acquire British patents, Nos. 3,935 and 26,524 of 1901, 
and U.S.A. patent No. 696,737 of 1902, for “ Improvements іп the Laying of 
Underground Conductors for the Distribution of Electrical Energy,” and to 
carry on the business of electrical engineers, electricians, telephone and 
telegraph proprietors, suppliers of electricity. The first managers are 
Messra. F. A. and A. W. S. Pocklington. - 

W. AND E SUMNER AND CLEMENTSON (LTD.)—Reg. Feb. 11, capital 
£5,000 in £1 shares, to take over business of mechanical and electrical 
engineers, patentees and manufacturers of electrical appliances, &c., carried 
on by W. and E. Sumner at Liverpool and elsewhere. The subscribers 
include W. and E. Sumner, electricians, who, with J. Clementson, are 
permanent directors. 

TAUNTON ELECTRIC TRACTION CO. (LTD.)—Reg. Feb. 7, capital 
£50,000 in £5 shares (5,000 preference) to carry on the business of carriers 
of passengers and goods, electrical engineers, electricians, contractors, 
manufacturers of and dealers in railway, tramway, electric and other 
apparatus, generators, accumulators, transmitters, users and suppliers of 
electricity, &c., manufacturers of and dealers in plant, &c., for use in 
connection with the company’s business, owners and workers of inventions 
relating to the propulsion of railway and tramway care by electricity or 
other power, &c. Reg. office: Donington House, Norfolk-street, W.C. 

WARDLE & Co. (LTD.)—Reg. Feb. 9, capital £10,000 in £5 shares, to 
acquire the business of an art potter carried cn as Wardle & Co., and to 
carry on the business of manufacturers of or agents for the sale of stone- 
ware, &c., and all classes of articles in eartbenware to be used for electrical 
fittings, «с. The first directors are D. Jones, G. G. MacWilliam (chairman), 
C. T. Maling and F. T. Maling. Reg. office: Washington Works, Victoria- 
road, Hanley, S‘affs. 


STATUTORY RETURNS. 


EDISON AND SWAN UNITED ELECTRIC LIGHT СО. (LTD.)—The return 
to Jan 2 gives the capital as £1,000,000 in 150,000 “А” and 50,000 “В” 
shares of £5 each. 116,400 “A” and 23,664 “ В” shares have been taken 
up. 108. per share bas been called up on 89,261 “A” shares, and 
£44,630. 10s. has been paid. £253,152. 10s. (being £2». 10e. per share on 
89,261 and £5 per sbare on 10,000) is considered as paid on 99,261 “A” 
shares. 17,139 “ A” and 23,664 “B” shares are considered as fully paid, 
Mortgages and charges £444,023. 

ISLE OF THANET ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)— 
In the return to Dec. 30 the capital is given as £300,000 in 30,000 pre- 
ference and 30,000 ordinary shares of £5 each. All the shares have been 
taken up. £5 has been called up on the preference, and £150,000 has 
been paid. The ordinary shares are considered as fully paid. Mortgages 
and charges £200,000. 


LIENS, &c., REGISTERED AND DISCHARGED. 


BRITISH ELECTRIC TRACTION CO. (LTD.) Issue on Jan. 29 of £50,000 
debentures (five of £10,000 each), part of series created June 16, 1898, to 
secure not more than half the subscribed capital for time being. Property 
charged, company's undertaking and property, present and future, 
including uncalled capital. Date of trust deed, Oct. 50, 1895 ; of supple- 
mental indenture, Oct. 6, 1898. Trustees, Electric and General Invest- 
ment Co, Total amount previously issued, £1,100,000. 

CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)—Lien reg. 
Jan. 23, for £1,000 debentures, part of £100,000; amount previously 
issued, £99,000 ; charged on property and undertaking. 

EVERSBED AND VIGNOLES (LTD.)— Lien reg. Jan. 27, for £10,100 deben- 
tures, part of £15,000. Amount previously issued, £1,900. "Trustee: Law 
Guarantee and Trust Society. Charge on whole undertaking, including 
uncalled capital. 

W. T. GLOVER & OO. (LTD.)— Issue on Jan. 23 of £5,000 second mort- 
gage debenturee, part of series created May 7, 1902, to secure £100,000, 
charged on company's undertaking апа property, present and future, 
including uncalled capital, subject to £100,000 first mortgage debenture 
stock. No trustees. Total amount previously issued, £80,000. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—Issue on Jan. 20 of 
£500 debentures, part of series created Nov. 19, 1900, to secure £15,000 
charged on company’s undertaking and property, present and future, 
one uncalled capital. No trustees. Total amount previously issued 
£11,700. 

POWER AND TRACTION (LTD.)—Issue on Jan. 21 of 500 debentures, 
part of series created Feb. 19, 1902, to secure £3,000 charged ou company's 
undertaking and property, present and future, including uncalled capital 
"Pu railway orders. No trustees. Total amount previously issued, 
£2,1C0. 

TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.) —Trust 
deed, dated Feb. 6, 1903, to secure £20,000 detentures created by reso- 
lution of Aug. 10, 1902 (power being taken to make further issues up to 
half subscribed share capital for time being), has been registered. Pro- 
perty charged, company’s assets, present and future. Trustees, Electric 
and General Investment Co. | 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—lIesue on 
Feb. 3 of £500 debentures, part of а series created July 18, 1901, to secure 
£20,000, charged on undertaking and property, present and future, 
including uncalled capital. No trustees Total amount previouely 
issued, £17,500. | 

VANDAM, MARSH & СО. (LTD.)—Iasue on Feb. 2 of £9,200 debentures, 
part of series created same date to secure £10,000, charged on company's 
undertaking and property, present and future, including uncalled capital. 
No trustees, No previous issue of same series. 
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CITY NOTES. 
— 


MEMORANDA.—Bank rate 4 per cent. (since Oct, 2, 1902). Price of 
silver 22/34. per oz. (Feb. 19). Consols (2% per cent.) 921—928 for 
money, 928—924 for account; 24 рег cent. 951—957 (Feb. 19). Consols 
Pay Day, March 2; Stocks and Shares Continuation Days, Feb. 24 and 
March 10; Ticket Days, Feb. 25 апа March 11; Pay Days, Feb. 26 
and March 12 ; Mining Share Carry-over Days, Feb. 25 and March 9. 


BRITISH ELECTRIC STREET TRAMWAYS (LTD.)—The following noti- 
fication has been sent out by Mr. R. Goodman, Granville House, Arundel- 
street, London, W. C.: —“ As one of the liquidators of the British Electric 
Street Tramways, Ltd. (in liquidation), and Founders’ Syndicate, Ltd. (in 
liquidation), I regret I am unable to communicate with the shareholders 
individually, as I have not the names and addresses of the holders of share 
warrants. In view of the petition for the compulsory winding-up which 
has been presented, and of my investigation into the affairs of the com- 
panies, I desire to get into touch with the shareholdera personally, and 
wish, through the medium of your valued paper, to ask them to kindly 
communicate with me or with my solicitors, Messrs, Fraser and Christian, 
of Finsbury-circus, Е.С.” 

BRITISH ELECTRIC TRANSFORMER СО. (1903), LTD.—'l'his company 
—whose registration with a share capital of £125,000 (divided into 50,000 
6 per cent. cumulative preference and 75,000 ordinary shares of £1 each) 
is announced in another column—has offered during the week 50,000 pre- 
ference and 15,000огаіпагу shares (balance of capital) for subscription at par. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.) — Tbe directors have declared 
а dividend at the rate of 6 per cent. per annum on the ordinary shares, 
making 44 per cent. for the year, carrying forward £300. 


CITY OF CARLISLE ELECTRIC TRAMWAYS CO. (LTD.)—The gross profit 
for 1902 was £3,039. 12s. 11d., an increase of £580. 16s. 5d. on last year, 
and the balance, after providing for interest, &c., is £1,592. 6s. 6d , which 
the directors recommend should be dealt with by carrying £929. 2з. 6d. to 
the fund to meet depreciation, raising that fund to £2,00), and to carry 
forward £663. 4s. The car miles run were 520,129, against 525,014 lat 
year, and the number of passengers carried 2,216,585, an increase of 


205.710. 


CITY OP LONDON ELECTRIC LIGHTING CO. (LTD.) —The transfer books 
and register of membera will be closed from Feb. 18 to March 4 inclusive. 


W. T. HENLEY'S TELEGRAPH WORKS CO. (LTD.)—The report for 1902 
states that the net profit was £61,562. 9a. 8d. After payment of directors’ 
and auditors’ fees, interest and income tax, and making usual allowance 
for depreciation, there remained £53,557. 4s. 8d. (or, with £26,785. 9s. 3d. 
from last year, £80,542. 158. 114.) The directors have transferred £1,000 
to redemption sinking fund, and £10,500 to reserve, and recommend the 
following dividends :—Preference 44 per cent. (less tax), including interim ; 
ordinary at the rate of 20 per cent. per annum (less tax), including interim 
6 per cent. Tnese payments require £54,375, leaving £25,967. 133. 11d. 
to be carried forward. » 


LONDON GENERAL OMNIBUS OO. (LTD.)—At the meeting on Tuesday 
the chairman (Ald. John Pound) said there now seemed reasonable possi- 
bility of а practical motor omnibus being constructed, snd the -internal 
сашради of the company's new factory at Islington was being delayed 
pending the decision of the board as to whether it would be required for 
an ordinary ccach factory or a repair shop for motors. They bad seven 
different motors in view, but they did not propose to introduce motor 
traction if horse omnibuses were cheaper. Mr. H. Hicks (deputy chair- 
msn) thought electric traction would be found the most comfortable, but 
the insuperable objection to its adoption was the absence of a satisfactory 
accumulator and the necessity of having charging stations all over London. 


LONDON ROAD CAR CO. (LTD)—The chairman at Tuesday's meeting, 
referring {о the subject of mechanical driving of the company's vehicles, 
said that during the next few months, unless anything unforeseen occurred, 
they would see in the streets of London several road-cars, the vehicles 
themselves somewhat of the ordinary type—with garden teats —driven by 
mechanical power of different kinds. Whether there was to be апу 
material eave in the cost of running the cars by mechanical power it was 
at present impoaible to say, but there was no doubt that the mechanically - 
propelled road-cars, being able to travel at a faster speed than at present, 
would perform longer and more frequent journeys, consequently earning 
more money. Не referred dieapprovingly to the constitution of the 
recently appointed Royal Commiseion on locomotion and transport in 
London. 


MATHER AND PLATT (LTD.)—At special meetings of shareholders on 
Monday it was agreed to increase the capital of the company from £775,000 
to £1,000,000. 

NATIONAL ELECTRIC SUPPLY 00. (LTD.)—At the meeting last week the 
chairman (Mr, J. V. Booth) said the past year was the most successful in 
the history of the company. Dividends of 4 per cent. on the preference and 
5s. Gd. on the ordinary shares (making 88. per share for the year on the 
ordinary) were declared, in addition to a dividend of £2. 14s. 5d. on the 
founders' shares. 


NORTH-EASTERN RAILWAY CO.—At the meeting last week, the chair- 
man (Viscount Ridley) said there bad been a decrease in their passenger 
receipts of 2:55 per cent. They estimated one-third of the falling off to 
be due to the competition of tramways in the neighbourhood of Newcastle, 
Gateshead and Tynemouth. To meet that competition they had resolved 
to convert 37 miles of railway to electric traction, including the Gosforth 
and Ponteland light railway. That would enable them to give a more 
frequent and more elastic service, and also to show a considerable economy 


for locomotive work. The whole of this line would be contracted for 
alinost immediately. 

SANITAS CO. (LTD.)—A final dividend of, 44 per cent. and a bonus of 
} per cent. are announced, making a total of 74 per cent. for 1902. 

SCARBOROUGH'ELECTRIC SUPPLY CO. (LTD.)—The receipts from the 
supply of electric energy during the past year were £9,855. 15e. 4d., and 
meter rents (£347. 153.) and sundries (£70. 4s. 1d.) brought the amount up 
to £10,273. 14а. 5d. Expenditure was £4,609. 88. Ad., leaving £5,664. 6з. 1d. 
Capital expenditure now stands at £72,128. Os. 9d, an increase on the 
year of £4,798. 7s. 2]. The directora recommended a dividend, tax free, 
at the rate of 7 per cent., absurbing £4,757. 183. 8d., placing £800 to 
depreciation and carrying forward £123. 13s. 9d. 

UXBRIDGE AND HARROW RAILWAY CO.—The chairman (Mr. Cox) 
announced last week that the directors had decided to lay their permanent 
way for electric traction. They had come to an understanding with the 
Metropolitan Railway Company that they would fit their permanent way to 
Harrow with conductor rails, so that there might be a continuous service 
throughout by electricity. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


+ 
T Week’ 8 Ind. | AGGREGATE. 
E or Dec. No. of Am Inc or 
. — en Deo. (a) 
| £ | £ £ £ 
"Aberdeen Corporation... Feb. 14 816 + 281 37 35,57) |+ 8,910 
Ayr Corporation.. , 14 | 156 + 39) 39 11111 ә 
S з „ 6 166; .. 541 790 г 
*Birmingham Tramways.) „„ 14 | 4,996 + 807] 6 | 28,391 |+ 2,002 
*Blackburn Corporation. „ 15 669/+ 151/146 | 37,025 |+ 4,586 
Blackpool Corporation... „„ 12 310/+ 46 | 39,915 |+ 95 
Black pool EDO с eebwood кз ting ius i ы 
Bolton Corporation ......! „ 15 | 1,552|+ 279] 46 | 74,676 |+ 6,545 
BournemouthCorporatn| , 11 794 6| 4,2254 | a 
* Bradford Corporation... „ 15 3,205 ＋ 945] 46 152,968 Еи 
Brighton Corporation... „ 15 752 + 196 12 8,725 |t. 
Brisbane Tramways...... Dec. 51 | 2,571|- 193, 52 194,701 | +13,609 
*Bristol Trams & Carriage Feb. 15 4,322 ＋ 612) 12 | 47,136 + 4,795 
„Buenos Ayres & Belgrano! Jan. 18 | 2,953 + 257 3 9,420 + 855 
Burnley Corporation . . Feb. 14 658 + 528 20 12,923 .. 
Calcutta Tramways Co.. , 14 K. 30.565 Ff RIO. 7h 7 R239,58) + RU, 57 
Cardiff Corporation... „ 14 1,55 46 57, 218 
Carlisle Tramways Co. . . „ 14 140 , 35 6 934 + Wl 
Central London Railway „ 14 | 6,926'+ 195 7 | 48,640 + 2496 
Chatham & Dish Lt. Rya] „ 12! АШ .. | 7| 23854 eee 
City & South London Ry. „ 15 | 3,107!- 57 7 | 23,313 |+ 2,001 
Cork Elec. Trams. Co. „„ 12! 400 + 104 6| 2,558 |+ 189 
Devonport & Dist. Trams! „ 6 586 + 46 53 1,978 |- 105 
Doncaster Corporation. _ | да | wie sae ees 
Dover Corporation ...... „ 14 171+ 22 46 10,130 — 5 
Dublin & Lucan Railway „ 15 90 | 4- 5 7 568 — 21 
Dublin Southern Dist... „ 13 759 “ 50 §6 | 4,275}, 1388 
Dublin United ... .. „ 15 3.659 643, $6 | 22,326 | 
Dudley—Stourbridge..| „ 6| 679|+ 98 53 3,453 |+ 29 
Dundee Corporation .. , 11, 781;+ 146 6 | 4981 + 782 
East Ham Council .....| „ 14 | 914 | + 218 54 | 16,681 |+ 5,938 
Gateshead & Dist, Tram ,, 6 | 814+ 185 54 4,192 1 844 
Glasgow Corporation . „ 14 12,630 2,776, 36 452,476 |+ 8,901 
Gravesend—Northfeet | „ 6 171 | 54 875 ... 
Greenock & Port Glasgow , 6 409 ＋ 51] 53 2,063 |+ 107 
Hartlepool Tramways ..| „ 6 | 210 + 59 5 1,084 |+ 184 
Hull Corporation „ 14 | 1715|+ 165 46 | 81435 + 3,775 
Isle of Thanet Co. „ 14 255|+ 24 7| L62l|- 129 
Kidderminster & Dist...| ‚ 6 95 |+ 12 54 502 |+ 5% 
Leeds Corporation ...... „ 14 | 4,852)+ 858 46 236,007 | + 38,525 
Liverpool Corporation.. „ 7 | 9,128 + 961, 6 | 51,704 |+ 1,884 
Liverpool Overhead Rly.| „ 15 | 1,482/+ 148, 17 | 10,391 + 915 
Manchester Corporation.“ „„ 14 | 8,309 * 6,209, 87 337,449 ID 
Merthyr..-.—.-.—.—--| „ 6, 121 —- , 54 da 134 
Middleton .... „ 6 | 199 53 1,158 — 
Newcastle-on-Tyne Corp „ 14 3,0555 . 6 17.652 ow 
„Oldham, Ashton & Hyde. ,, 6 499 f 56 53 2,656 1+ 250 
Perth (W. A.) Elec. Trams „ 13 1,201 170 56 7,679 + 1,034 
Peterborough ..........| „ 6 150 2 35. , 
Poole & Dist.. es. -m o „ 6| 27+ 77 53 1,138 T 205 
* Portsmouth Corporation , 14 | 1,205 |+ 247 й en 
Potteries ............ ee| „ 6 | 1,432/+ 185 53 7,695 + 510 
Rothesay -................. „ 6 40 * 14 5} 219 + 56 
*Salford Corporation. ji 55 25 | XL 
*Sheffield Corporation . „ 15 | 4,078 |+ 555, 7 | 27,563 + 2,590 
Southampton Corp.. . , 12 | 820|+ 102 6 4867| .- 
Southend Corporation...]  .. И р E the en 
Southport Tramways ..| „ 6 206 + 94 53 1,079 |+ 444 
*S.Staffordahire Trams... „ 6 685 + 25 54 3,588 |– 328 
*Sunderland Corporation. 15 | 1,011 + 118 tee . 
Swansea 2. „ 6 | 448 + 105 54 2981 |+ 177 
Taunton Trams. =.= „ 6 48. 53 247 — 25 
‘Tynemouth & Dist, | „ 6 202 + 32 53 1050 |+ 55 
Weston -вирег-Маге 2... „ 4 1 8 5 115 — 
W Corporation .-..-|  .- eus TRES bins do 
ы 6| 334 + 197 53 1,685 |+ 944 


Wolverhampton District) „ 


а) These comparisons are with the corresponding period last year. 
*Partly electrical t Minus 8 days. «4 Plus 8 p { Pius 2 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


Previous Price Бати — BUSINESS DONE 
Passant | AMOUNT| LAST 
NAME, Wxaxx's Wednesday, ке DIVIDEND рти. DURING WEEK 
Амолхит. | „ОР | Dive | | FEB, il. Feb. 18, ENDING FEP. 18, 
100,000 : ELECTRICITY SUPPLY. PT А & s. d. Highest | Lowest 
oo okh th Gr n D st" ot lec. Lt. Ord, (fuliy " oe eee eee 
Stock a» е Do. 6p ist Deb. 1 Prv. Certs, Gea & con.)..| 114 117 її 117 3 18 2 aa - — 
7,500 10 1 Nei. „А and Poole Blec. Sapp! 8 i2} 18} 1$) 181 5 8 8 e» < а 
7,500 10 Do. 4 per Cent. Oumalatíve * uw» EA 10 11 10 11 4 110 - 1j eee 
7,600 10 4/1; Do. 6% Cum. Second Pref . . . xd 103 14 104 lig oes ee eee 
270,000 | Sook | 44 per Oent. Debenture Btock (red. ba 103 106 108 166 4 áll ot - 
мо бок 7 rng (Kent) И.) Elec. Light and Peter Tt] Debs. | d» - p^ PU 1 ax: — 10 7 i 
Brompton 4 Kenaing on Hle». Supp — x 
20,000 5 3/6 Do, 7 per Oent. Preference «ps — 1 104 10 104 8 6 8 | Marchand September 104 — 
82,000 5 8/0 | Oalcutta Elec. Suppl Dor a to 80, 000) еен 7 8 7 8 418 ix ды 
10,000 5 1/8 Do. (30,001 to 40,000 8 7 8 7 8 . — m, - 
000| Btock 4% | Central Electric 3 4 речи. Deb. Stock, 106 109 108 109 818 8 eee - 074 - 
7,000 5 CO | Charing Cross & Strand Elec. „ 9) | 5 5 8 | February and August 97 М 
70,000 2 2/3 Do. 4% por Cent. Preference _ „ : u 818 8 " T og JC 
40,000 5 | 5 [61 Do. City Undertaking 44% Cum. Pret... 4 5i 4 5i 1 911 — 442 —— 
£250,000 Stoen 495 | Do. 49% Deb. Stock Red. 108 105 из 165 8 16 11 — 104 n 
64,436 $ | 16 | Chelsea Elec.SupplyOrd.(Nos.1-14 ,000490,501-50, 64 6 6 €4 8.6823 Mmi „сены 6 fs 6 
70,595 10 100 | City of Blectric Lighting Ord. ..... оосо | 10 11 10 11 411 0 | February and Angust 10H 107 
10,000 10 6 per Cent. Oumulative Pref. ............. 13} 144 184 14) 4 2 9 January and July .. lif ev 
£400,000 | Steen 5 * Do. Брег Oent. Debenture Stock (red) ucl MES SN 191 197 818 9 | June and Decem 1í8 ose 
300,000 Stock A* Do, 44% 2nd Deb. Stock Certa. (all pd.) .. 102 105 1C2 105 4 5 6 ae - 
10,000 10 4&9 | County of London and Brush Prov. n 8} 9] L 10 4 00 — T 91 
82,000 10 6/0 Do. брег Cent. Oumulative Preference .... 12 18 19 18 112 4 | Marchand September) 12 vs 
400,000 | Steck a Do, Deb. Stock (all pd.) (rd.) . | 108 11 103 111 418 rs lie 109 
19,000 5 Folkestone city Supply Co. ess 6 64 6 5 0 0 м EX tes 
£50,000 Btock eee Do, 44 lst — dock (red. ). ~ EIL JN 102 106 103 106 20 LU d v 
11,000 5 36 | Hove Electric ting — dies 7 8! 7% ti 414 2 ж Eł * 
йә 5 | 6/0 en and alete e Ordinary icio mox os [een » 2 у 
10,000 i 6 Do, 6 Oent. lat ГГ Т ҮТҮ IN UA et 4 8 11 January and July [Al] eee eee 
£90,000 Stock H Do. 4? Deb, Btook (red.)... (0 103 100 103 817 8 ми өөө eco 
£115,000 Stock é | ау —-— & Notting Hill Oo.(J't.Bt'n.) 4? 104 107 104 107 314 9 eo ә on 
4111;000 : A London — Buppiy Ordinary ушан Bu. (ret. : а " 2 Im өгө 2 — 
£250,000 | Steck 4 De 1 € 97 100 (8 101 819 8 | Mar.,June, Dent. Des. 100 99 
100,000 10 1 “Metropolitan Elec. 8u . (1 to 85 r 18 9 ié} leg 8 11 10 April and October..... 18]? 18j 
£320,000 | Stock Do. per Oent. S First M 107 113 108 118 815 9 | Juneand December ... — — 
£350,000 | Stock Do, E Oent. Mort. Deb. Stock ( e 95 101 {8 101 810 8 өзө £8 m 
10,853 10 | Notting ectrio Ordinary J . . 144 1564 Mj Mj PEE: солт si xis 
£50,000 100 4% ac: 4 ис Cent. lat Mort. Deb . 101 104 101 104 317 1 - э: tee 
12,104 * 2/6 ——— 99^ 994006 5 6 6 4 8 LI "n . 5$ өө 
450,000! Stock t% БС ^ 1 — травмата 97 100 97 100 4 0 0 e eit мә 
300,000 1 eee trio rr ө [| ł 1 ove oe ne 
£135,000 | Stock we. River Plate Elect. Lt. & Traction 6% ist Mor. Deb. . i8 t3 78 83 3 January and July 7% - 
£100,100 100 41 Royal Electric Oo. of Montreal 44% 1st Mrb. Dba, .. | 101 108 101 108 4 7 5 | April and October.... — 
40,000 5 06 | Bt. James’sand Pall Mall Blectric сыа ЕУ 15} l4 15 416 8 | February and August | 1151 1 
10,000 5 3/6 Do, 7 per Oent. Preference .............- x 8è sè 94 813 8 " " s * 
4100000 | Btook | Mx | Do. 3 per Cent. Debenture Stoch (red.) 07 100 97 100 $19 0 А. А 
13,000 5 E] kets Bleotrio Bupply Mies 23) Зз % 8 b — if — 
v ==” Routh London Electr jo Ba y Ordinary... eee ... ... LII] eee 
80,000 5 1/8 Urban Electric Supply apply ос обоен онә 4 5 ‘j t ө es өө зве 
30, 6 1/8 Do. 5% Cum. Pref. ^o ненне ee eRe зө: *- 4 6 4 5 LLLI өөө 
110;000 5 66 Westminster Electric Supply Ordinary . wœ | 18 8 12 18 412 4 | March and September 12 12§ 
38,141 b 2/6 Do. брег Cent. Cum. PNE -carn 6 64 6 64 8 16 11 - Ye 
£67,100 108 4% '» 3 Deb. (red,) 96 10 б 10 409 |J ат i 
Г African Direct Tel 1x ""' * anuary An eee we eee oe 
25,000 10 eee see. lat th "erem PR ec OF fer ee э. 2] 8; 24 8 өө June ала Pens эзе ө 
4119,700 100 of Do, брег Debentures „ „„ оен + 70 80 70 80 or eee eec sos 
£7€8,840 Biock 18/0 „„ „% „% АА OS Pn Фе „ „ 47 to 49 52 5 16 6 Feb,, May, Aug., Мот, — ose 
£3,106, 580 Stock 159 „„ онен „ „4 OO „„ £0 9! э? 94 9 7 6 ЕЈ LE 94 891 
Oommercial Oable Сар! ital Btock — ^ sso vn an. . es Є 
1,881,877 | Stock 4 Do, ( per Oent. Debenture Вмк.............! £0 98 90 98 4 6 0 ё: тер t2} 91% 
1 10 Oube Submarine Ordmary . 5h 6} 99 1 5 6 8 | February and August 7 Z 
6,000 19 10/0 Do, Preference 10 ses Oent. "^ 9999999 "F^" 9" Fee eee 18 14 184 14 6 17 11 D ' ~ see 
18,000 5 2/0 Direct Bpanish РҮҮ "t [II SOP eee eee ee 24 84 24 84 b 14 4 April and October... oo oo 
6,000 5 5/0 Do. 10 per Cent. Gumulstive Preference ..... 7 8 7 8 6 6 10 " í ave eee 
430,000 50 4 Do. & per Cent. Debontures . ... | 68x 102% 98% 1037 á 8 8 | January and July . - 
60,710 30 3 Direct United States Cables | 10 10} 518 2 | Jan., Apr., July, 10, 10} 
£92,200 100 4 Direct West India Cable #4 Ba. Db. (within Noa. ' 98 101 98 101 4 9 1 | June and becem к 18; — 
£4,000, Btock 26 Bastern Ordinary ... Ito 1,200) (red. | 117 192 128 198 5 9 5 | Jan., Apr., July, Oct. 1264 119 
£1,955,565 | Stock 17/6 Do, &per Cent. Preference Btook ese s e #5 £8 88 89 819 0 87 ЫШ 
41,584,045 | Btook 4 * Do. 4 per Cent. Mort. Deb. Stock (red. ) 41) 208: — 18 1056 108 3 14 4 | Мау апа November ..| 106 ка 
800,000 10 2 Eastern Extension .... ye 11 18} Dj 12 5 12 0 | Jan., Apr., July, Oct. 12§ 12 
820,000 | Btook 4% Do. 4 per Cenk: Debentare Stom. . | 15 wg 100 108 814 1 | February and - 16 1' 5i 
400, 000 100 4% |'NHastern and B. African 4% Mort. Dob., 190° ....... 98 1(1 08 101 819 3 — and August — — 
4200, 000 E 4x Do. 4 per Gent. Mauritius Sab. Debe. (red.) . 99% 102 -00% 103; 8 18 0 November. ja v. 
150, 10 5/0 | Great Northern of p. 25 7 25 iT 5 11 1 . — and J 26} 268 
£66,300 100 44% | Halifax Bermuda Oable 44% tMort. Deb. (wthnNos 93 101 98 101 4 9 1 | June and Dece зё м өө 
17,000 ab 12/6 Indo-European. to 1,200) (red. 87 4\ B7 41 6 121 | May and November ove - 
£100,000 100 6% London Platino-Brazilian 6 per ae Debs., 1904 .. 101 105 101 106 5 14 8 | March and Septembe oes -— 
£100,000 100 4% Pacific & Europesn Tel. 47 Guar. risas en ДЕ 97 100 97 100 4 0 0 | Juneand December.. eve в 
15,609 10 eee "WwW est African 'elegraph Shares ARETE TET tn 8 4 8 4 oe ' +.. | өөө ... 
30,008 HI cer Wost жан of America... "9s 299999 19999 верн Ps oer i i өө oes 
£150,000 100 4X |" Do. per Cent. Dobontared . (6 — t9 a, ae 4 0 9 | January and J 7 vee 
88,321 10 eee Wost India and Panama "9999952999099 9499 9^4) „„ „„ 1$ e і i May and Novem * — өөө 
84,568, 20 6/0 Do. b por Oent. Ist Pre- tee tex 4o g # 5 |10 8 8 5 T М 
4,669 10 сое Do, 6 por Cent. 3nd Prof rtr esee 2 84 3 4 p» - 
280,0001 100 б е Шо: per Ош. Dobontaros 7: 8 101 (9 12 478 6 ars Ju woul Bas zy 
207,980 10 8/ ee Toogra (late Br sili'n Submarine) 10h 114 11 12 618 8 1112 1012 
£15,000 109 5x dy n Deba, (2nd Series, 1934) . e | 100 108 100 108 417 1 June and — on 
4400, 000 Stock 42, ро E Genk Deb. Stock (red.). ...... 97 100 97 10 400 ons 100 £8] 
44,000 £5 5/0 lep eae 4 } 4 4} 5 11 1 | August i + 
Obili Te hone (fully paid). eee эз „ . eee 4 200 096 ^99 өөө *99 999^ 1 
224,850 | 10/0 8 Consolidated Telephone Con. and Man. 10 2/0 1 2/0 15 0 0 | April and October... РА м. 
72,080 1 Monte Video Telephone Ordinary H i 5 0 0 | November ............. € - 
86.492 1 1 Do. Брег Cent. Preference ....cccccccooe cece sees. 1 1 5 0 0 " - — 
21,983,388 Stock 0% National Co. Preferred Stock . . . 97 90 98 10) 6 3 9 T 993 97 
£1,966,667 | Stock 4 Do, Deferred Stock 70 72 70 12 6 9 1 ves 71g 70 
15,000 10 [0 Do. 6 per Oent. Cumulative lest Preference 13 14 13 14 4 5 9 February and August eee өзө 
45,000 10 6/0 Do, брег Оепі. Oumulative 2nd Preference . 12 '3 13 13 412 4 " " 12j 125, 
260,000 Ы 2/6 Do.  65perOent. Non-Oumulative 3rd Pref. F 5% Б 51 417 7 " » b f 5 
о Btook * * Do.  Debenture Stock $} per Oent. (гөй.)..... | 95 97 #5 97 812 6 | June and December 98 95 
000 Stock 4 Do. брег Cent. Debenture Bi Stock (red.) ....| 101 108 101 108 817 S 102% 102 
171,504 1 0/6 Orlental , эзе "99999 948405849 9999400499994- 190994 04994 PO 9DQN Ce + . 1 i 1 6 0 0 PM and October... eee eee 
58,000 b 8/0 United River Plate 9949 99992979929099*9721*17209404900009000 909099 15 52 [ i d 53 6 10 5 Eee eee 929 өөө 999 999 эз eee oo 
40,000 5 2/6 Do, 6% Oumulative Fra ... 43 bt " tà 415 8 — and 
A179,947 | Steen 5X |° Do, Брег Cent. Debenture Steck (red.) 2 Wb 2 105 415 8 | June and December .. 
FINANCIAL, INVESTMENT, 48. 
- 19, 5 8/0 | Electric and General Investment 6% Cum. Pref. .. 61 646 — 
10 1/9 Globe s ГТ and Trust ..rccecccon vocc capt vm vo. c 8 8 84 518 2 
— T. 93 . 0 rr 64 Я t fi 8 
BRL Q (4: Submarine Cables run 106 UE 105 115 K m <= 
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ELECTRICAL OOMPANIES' SHARE LIST, 

AMOUNT| LAST PREVIOUS Price БАТИ PER BUSINESS DONE 

AMOUNT, | „ OF | Штутг. КАМЕ! Жинак Prion, Wen Cunt. DIVIDEND DUE DURING WEEK 
SHARS. | DEND. FEB. 11, Feb. 1 YINLDED, ENDING FEB, 18. 
um. i А ELECTRIC RAILWAYS, TRAMWAYS, &0. a - Р А 7 r d. 8 Highest Lowest 

o- ntine Shares (1 бо 260, өзө s0000000009206 4 6 April an tober A 

£380,000| Stock 6 m =: шы T C eb. m ad OMM 125 180 125 130 412 4 ove 1284 1:7] 

20,000 10 6/0 * Tramways P 9 11 9 it 214 6 - - ev 

10,000 10 5/0 Cumulative Preference ....4. eese 9 10 9 10 5 0 0 "€ ove ee 

15,000 10 0 | Blackpool and Fleetwood Tramways.......-«« . . 18 14 18 14 4 12 19 — өө - 

75,000 5 - Brisbane Electric Trams, Investment Ord. ........... i 8i 8; 981 - 2 — vee 

75,000 E 2/0 Do. 57 Cum. Pret.. $00 COREE зев FESSOR DOL HEE "9 595 956 5 4 5 5 0 0 s.. = ... 

50 — oe Do. 43% Deb, Prov. Се FF Cee eee 992249999988 *^ ** | Mi а “a y^ : i : Y br and ^" “= 

Г] Tramwsa and m "ха e uar ап А t LII] — 
nene 9 1 | o 194 |зип te tu 14 EE a 
£ 00,000 Шоссе * Do. 4 per Оза, ЭЭРГЕ „ч ce000. m vo 107 109 107 10) 818 4 February and August oo D 
£ 10,000] Stock British Columbia Elec. Br. Dəf. Ord. St.. 6) 72 69 72 — - - 
2,100,000 Stock 5% Da Pret? ORE Bhool: aseman orm онна. Әб 97 #2 9! 5 8 1 ev 95 cee 
£ 150,000 0 414 Do. 43 Ist Mort. Debs. 999949949 = op 99 nn 1087 105% 108% 105% 4 6 7 ... 10! f 
132,066 10 6/0 | British E с Traction Ordinary. e . . . . . 13 18 18] 188 6 10 11 x 13 131 
118,°3/ 10 6/0 De, СЕС PR „ыле аен» zd] 2 13 1i 124 416 0 | February and August 123 124 
x Do.  5perOent. P E 121 127 819 0 eve 128 List 
100, 000 + өз Buenos Ayres & Be oes Pee ree нө Pet eeeee 1 2 1j 2 өгө oon 2,4 ase 
40,000 b 8/0 . - “жыз Oum. Mal *9a FOF *99 COR PERO Oe Т 5 b b 5 5 9 1 „ө IVA tł 
27,500 Ё 8 Do, ә COCO OO FOr OSE OEE FOE Oe suLLLLLIIILLILIILIII 5 ba 5 5% 5 9 1 eee ee eee 
£320,000 | Stock 5 Do. 5 8 106 10 106 10) 412 2 * * — 
6190/00 | Btook | 5 Do. 52 4nd Deb. Btk Prov. Geria. (allpa....| 97 100 1 10 | Боз 8 е s 
t RC ы |; с |} 
өз» . u y 001 L DIEI MT 1 ... T fa 
4850, 000 100 [T] Do. s& Deb 1 аСТ 105 108 105 108 4 8 4 LIII т peo 
480,000 1 1 Саре Elec 0 pie share „%%% „„ „„ 28 28 2 2 eee ove 2) >ре 
21,860,014 Stock i Central London Ordin c 103 10) 818 5 June and December..“ 03 107 
4494, Stock + Do. 4% Preferred a. „ 108 103 106 815 6 РРА 1054 106 
£494 ‚998 Stock 4 Do. Deferred Stock Ser eee ЕЖА 9992994 зве,» xd 113 118 0) 113 8 10 10 te 1104 0 
1 100 EH Do. 496 Deb. ‘rams. Oo Seem „ ter II 114 117 115 118 8 8 4 t 117$ ыы 
40,000 5 Clty of Birmingham Trams. Co. 5% Oum. Pret. . .. 4 5 41 5% 415 8 ond - - 
£800,000 100 4 . 4% 186 Mort Debs. . see eee IIIS ALAS 102 105 102 105 3 16 8 one x 00 
£1,830,000 Ё Oity and South London Bailway TU 8% 774 — T5 4 210 | February and August 80 Tef 
4150, Stock 5 Do, 6 per Oent. Perpetual — (1891 = 180 158 12) 182 815 9 E E ме vs 
4200, 000 Stock % Ро. ( 896) "ТТЛ ЛЛ III Add ха 12) 132 128 181 8 16 4 oe eee LLLI 
£150 Btock 596 r TA — 198 12; 128 818 2 Es 126% ни 
£446,463 | "took ex Do. 4per nt. E 1 De „ү os 118 116 119 8 710 | May and November ... 115 - 
шор A3 4 —— —— M & my A 5 ү Deb. (red) i 1123 ny 102 101 4 16 e * 10 - 
у Dublin U 22 1 „Ordinary x 12 18 4 4 edd өө - 
b 10 6/0 m 6 per а. e x 15g 16, 15 16 8 15 0 ө "T 549 
4800,000 100 84% _ per 09 Conk Mort. Debs, (red.).......... ... 95 95 95 95 8 11 6 — * - 

80, 5 6,0 шесто Traction of Australia 6% Cum. Pret. 34 4} 8k 44 6 13 4 = ө — 
275,000 Stock 5% 5 per Cent. Debenture Stock (red.) ...... 97 100 97 100 5 0 0 — — — 

78,000 10 8/0 Me Northern and City Railwy Pref, Ord, (4%) .. 74 54 8 9 8 68 ө M et 

20, 000 10 10% |t ial Tramways — 000094 26 ‹ 25 26 4 4 4 | March and September — — 

10,000 10 thy і a Oent. ТТЛ Үн ЛЛ 18} leg 183 18} 4 7 34 9» ' ves ы 

,000 | Stock t Do. per Gent. Debenture .......—..---.« — 11) 112 1) 112 4 0 4 |JanuaryandJuly....| ss ) 
Б 2/8 | Isle of Thanet Elec. Trams and Шаг 5% Pret... 4 44 4 44 6101 22 vee - 
Er —— Stock 15 Do. Ореке halvar Ordinary DARII 6^ " 9M 95 à 4 3 m LLLI LLLI 
à 10 Liverpool Over way кырал b 5 512 117 9 | February and August ia е 
10,000 10 53 Do. брег ent. Preferenoe ....4 sesees xd| 1 |, 11 11 11 4 10 10 "gs ose - 
125,000 Stock 4 Do. 4 per Cant. Dobenturs . . . e 89 10 90 101 319 3 | January and July — see 
82,500 10 5/0 London United Trams 5% Cam. Pret. — 1l} 11k 114 1'{ 4 4 8 xs 14 1 у, 
2825,00] Stock ГУА ро 49% 1st Mortgage Debenture Stock .. 101 108 1005 107 815 2 que 106$ 1011 
814,016 1 - Metropolitan Electric Trams Deferred i i - TA sos ^ - 
314,016 1 — Do. 6% Cumulative Preference. i B la sag eee „ 
$3,500,006 | $1,000 5 Milwaukee Klec. Rl. &Lt. Co. 5963uyrUn. Urt. Buda 11) 115 110 115 4 611 den we — 
880,000 100 Montreal Str’t hy y аз. Bobs. (1808) 104 106 104 106 414 8 ove - E 
140,000 100 x Do. Sterling Debentures (1922) ...„.-.„..... | 106 1'8 106 les 43 8 а өөө 
24,000 5 0 | New General зао Ordin 0000000000000000008 -v0 2 a 2 8 613 4 Б ЕЯ » 
69,000 5 6/0 Do, 6 per Oent. Oamaiative Preference ..... 24 81 24 8} 811 6 | Mag „еее ove we 
£181,800 100 596 Do. Брет Cent. Mort. Debs. (Reg.). 91 f6 91 96 5 4 2 ња ee - 
£150,000 | Stock 5% Perth (W. А.) Elec. Trams, Ltd, 1st Mrb, Deb. Stk ..| 100 105 10 105 417 1 "d 14 108 
13,934 10 8/0 Potteries Blectric Traction Ordi —— 000 0° 84 84 Ok 448 m - oo 
$0,000 10 60 Do. 6 per Osnt, Cumulative Preference 4d| 10 11 10 11 41011 | February and August - — 
8220.000 Stock tix Do. 4 Cent: Debsnture Stock .„...... ... 105 108 105 1'8 48 8 — өгө on 
*&0,000 1 eve South Lancas Electric Traction & SDN Ord... d ese өзө on — on 
101,188 1 — Do. Preference (£1 paid). — = ee - April and October..... = - 
528,093 | Stock ро. * Debenture Stock (190% paid) .. — January and J - “ 
£640,800| Stock 3} % | Waterloo aud City Ordinary - ssa -----.--. X 18 10 97 100 3 2 6 | June and Decem eve sos 
ELECTRI? MANUFACTURING, &c. 

10,000 1 64. Alliance Electrical Co. b o Cum, Prei. $0 Cee COC CED vos +e t 1 6 18 4 eee LIII — 
125,000 1 m Aron Electrici Meter rdinary ТТПТТ i i ... m oe „ө 
125,000 1 Tid. Do. mulative Preference .................. B i * 1 = March and September — € 
100,000 5 B British ted and Helsby Cables Ordinary .... at 8 7t 8 512 6 | July and February . - x 
100,000 5 5/0 Do. 6 Oant. Preferenc:: ce t9veqros ome eee ^04 b 6 53 6 Бос January and July mI ee en» 

£250,000| Stock 4) % Do, 44% 1st Mort, Deb. Red. S0 108 102 106 450 eot — oe 
£250,000 Stock 84/5 Do. (1902 Issue)  ........ 1.2 196 102 106 4 6 0 ecc eee — 
£200,060 Stock 8/6:31 | British Thomson-Houston 4 7 Ist Mort. Deb Stock 101 106 4 5 0 P E ors 
20⁰ ‚9\90 a вл) british Westinghouse 6% Preference. Sarees ti 63 6 61 416 0 A Y 6 
£500,000 Stock 47 Do. 4 per cent. Mortgage Deb, Stock . . . 102 104 105 104 3.11 ede 103) 102] 
106,781 5 eee Brush Blectrical E %%% %%% „ 4 „ Pe er) li 1 1} oo March вно опе 999 009 ^99 төө eee fee .. 
150,006 3 — Do. брег Cent. Pret, Non-Oum. . 1 14 1 ly " March and Septem ber * — 
£125,000 | Stock Do. 9 per Oent. Perpetual lst Deb. Stock.. 101 104 101 104 470 | March and tembei - - 
£125,000 | Steck ^ Do. ual 2nd Debenture oes ннн) 91 96 91 96 413 8 | January and July. - 

85,000 5 6/0 , Oallender’s Oable Oonstruction Ord. . | 14 15 14 15 613 4 s ii 5 "t 

40, b 3/0 Do. & per Cent, Cumulative 5% 6 53 6 48 4 » h 5} 51d 

£70),000 | Steck АХ Do. per Oent. lst Mortgage Deb.(red.) | 108 118 108 112 4 0 8 | November and May .. - — 
650, 1 0 7 ner - er Alkali Oo. (fully paid). . . | i 1 i 1 7 0 9 өбө "- 
60,000 1 714. | Ohadburn's пи Mader aly 9 Gan 1 1 1 9 0 Nan > — 
85, 000 3 1,0 Orompton and . (Nos. 1 to 54,000) неа ванне 4 2 8 23 8 519 0 January and Jaly toe 24 e 
4100, 000 100 6% |+ Do. брег Оеп. First Mo Deb.(rea., .. 1014 106% 102% 6% 416 8 " — LL 
99,261 5 ^ | maison & Swan United (** A” Shares) (43 paid) yi ` Pod М February and August T. 
17,139 5 m Do, je paid). PIZITIIIIIIIEIRL LB! "зебра зе»: 1$ 28 1 24 " "n n — 
£344 028 | Stock 4x Do. per Oent. Morigage Deb. Btook(red.) - 73 77 73 77 5 4 5 | June and December... | 74} - 
£100,000 | Stock 5% Do, 5 per Cent. Second Debenture Stock „. 77 82 77 82 6 111 ove oes 

50,000 5 26 Bümundson в Electricity Oorporation Ord. sensen 64 7 6h 7 5 0 о Hal early . . ei Ht 

80,000 5 8/0 Do. Cumulative Preference . 6 6% 6 64 412 4 ove 63 6 

£140,000 | Stock 44 ро. per Cent. First Mort. Deb. (red,) . 106 109 106 109 42 8 а 108 1034 
112,100 2 1/ Oonstruction Оо, . 994999909596 EET ORE LI NI là 2 l$ 2 6 0 0 January and July soe eco eee 
31,390 2 2/94 Do. T per Gent. Oumulativo Preference ...... 2e 3 24 8 G49 X | Dale оње санае навы 21] — 
2 32,500 Steck 1x Do. Oant. lat Mortgage Deb. ы» 97 100 97 100 4 u 0 | January and July. - we 
162,218 1 Se iet Alkali Ordinary. -« -«-—. — ` 1 E - - — — 

60 000 1 | 7% Do. 7 per Cent. Cumulative Preference......... z 1 1 lp | 512 0 in 0 e 

25,000 10 bju General EEF (1900) Ltd, 5% Cum. Pre. 10 104 10 lug 415 8 ove — e^ 

£200,000 | Stock 4% Do. lst More Debentures ....44....| 100 108 100 103 817 8 - — 

35, 5 6/0 a ger graph Works Ordinary . c еее 161 164 15] 104 6 7 8 | February and August 16 15} 

85,000 6 2/3 per Oent. Preference _............»». bt 51 54 bg 818 8 " " 5j 53 
48,050 Stock 44% por сино Deb. Biock(red.] .. 109 118 109 118 819 8 " Т — 

50,000 10 1/0 | India Rubber, Gutta Реге б. WOREB oss 183 19; 18$ 123] Je Ж; ' " I 18 

2300,000 100 4% Do. 4 per Cent. lst Motions Deb. (red.) , 101 104 101 — 104 217° 29 March and September уч ТА 

82,506 10 — Mather and Platt 5 per Cent. Cum Prefs . ...| 1164 12 1 12 МЕ March and a ove ve 

1 10 10 arker (Thomas) Limited Ordinary ТТТ: 144 154 14% 154 8 9 0 July sob e ва 000 +70 а 
87,360 12 12/0 | Telegraph Oonstruction and Маїпїпсә, .....--—| 87 40 #8 41 5 17 1 | March and July . 834 88 
3 и 145 3 s or b esset irem Bonds, 1909 ... ...... pe 104 " 104 816 2 | January ү” А bee ШШ Yc et 
, : an cg rer i ^ oder ta ee 9 8 9 5 11 1 Al, j Aud x * í >) — 
66,005 : Y Do, (i per Omt, EVO арно | M 7 6 7 4 2 6} dee БУ, Va S NUN. iQ C 
venns | Stock 6% Do, прет Or. lab Mest b, Queso | Ий 106 102 10 810 0 | Mav and Nove abet .. &_) - 
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NOTES. 


— —— 


Tae new local section of the Institution of Electrical 
Engineers at Leeds held its first meeting last week, and it is to 
be congratulated on the excellent discussion which took place on 
the first Paper presented to it. This Paper—by Mr. Снлттоск, 
on the motor load of electricity supply stations—was com- 
mendably short, and led to an exchange of views and experi- 
ences by a number of supply station engineers. Discussions 
of this nature are to be encouraged particularly, for nothing 
can be more useful than the interchange of ideas by practical 
men with actual experience in the subject which they are 
debating. We wish the Leeds Local Section every success. 


ED 


WE print in this issue two separate Papers bearing on 
recent developments of wireless telegraphy in two of its most 
promising directions. In the first, Count Arco treats of a 
method of standardising the sets of apparatus supplied 
to ships desirous of communicating with differently-tuned 
shore stations. Obviously, if tuned telegraphy is to be the 
vogue—and between tuned stations, be it noted, greater dis- 
tances may be covered than between untuned stations— 
standardisation will become necessary, for the method of 
tuning by trial bitherto used wastes much of the limited time 
possible for signalling in the case of a quickly-moving vessel, 


and is, besides, usually so unsatisfactory that the maximum: 
signalling distance is not attained. So far as we know at 
present, the Marconi Company puts on all ships its ** tune А” 
sets, which are in tune with shore stations because all alike 
have the same invariable length of air-wire. But by Count 
Arco’s method any air-wire can be tuned at will to speak to. 
selected ports employing different known periods. 


— — 


Тне second Paper deals with Prof. Braun’s apparatus for 
military signalling. Here, in a remarkably portable form, is 
arranged powerful apparatus capable of operating without the 
earthing of the air-wire across a distance of 50 miles on land. 
А 5 н.р. benzine engine drives a dynamo whose current is 
transformed to yield а 16in.spark. This spark occurs between 
balls in the primary circuit of a Tesla coil. The air-wire, 
suspended by balloon, is in series with the secondary of the. 
Tesla transformer; but, instead of being earthed, it is con- 
nected to a large insulated plate. The generating plant is 
virtually a Poldhu in miniature. Evidently, Braun, like 
М лвсомі, has been converted to the high potential methods 
introduced by TESLA. Braun has freed himself from the 
earth, however, and has thus produced a system endowed to 
the fullest with that mobility so urgently demanded in 


modern warfare. 
еа 


An interesting Paper was recently read by Ркрко. G. Sárox, 
before the American Electrochemical Society, on his process of 
the electrolytic reduction of lead oree. The ores, which consist 
of sulphides of lead, are employed as cathodes in an acid 
solution. Hydrogen sulphide, formed by the combination of 
the liberated hydrogen with the sulphur is given off in the 
form of gas, and the lead sulphide is reduced to spongy lead. 
The ore is contained in dishes," which are placed in a pile 
one above the other, so that the under side of an upper dish 
forms the anode of the cell immediately below it. Two 
pounds of lead per horse-power-hour are obtained when using 
48 cells in series, with 180 volts. About 92 to 95 per cent. of 
ore is reduced to lead, but it appears that the reduction is by 
no means uniform. The process is at present being worked 
on a more or less practical scale at Niagara. In addition to 
the direct utilisation of the spongy lead, litharge may. be made 
from it with great ease, and if the process should come 
up to expectations the accumulator industry may benefit 
considerably. 
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Tue life of a commutator depends so much upon the atten- 
tion this part of the dynamo receives and the treatment 
accorded to it that it is impossible to forecast what it will be. 
Nevertheless, the difference between the two estimates put 
forward in the County Court case, briefly reported in another 
part of this issue, is wider than might have been expected. 
One expert estimated 10 to 18 years as the average life of a 
commutator; another maintained that three or four years 
might be considered a fair average. If the reported evidence 
be correct, however, it would appear that the construction of 
ihe commututor was, to say the least of it, peculiar; and 
apparently the judge was convinced that this was so, as he 
gave judgment for the plaintiff, who had brought the action 
to recover the sum he had paid for the commutator. 


SSL D c EE rn PAR mar m ао 


The Kirkcaldy Corporation Tramways.— Tho official opening 
of these tramways, the Board of Trade inspection of which 
was notified in our issue of February 13th , will take place to- 
morrow (Baturday). 


Smithsonian Institute Medal.—The Smithsonian Institute 
have awarded a gold medal to Prof. J. J. Thomson for his 
investigations on the conduotivity of gases, especially the 
gases that compose the atmospheric air. 


Personal. — Тһе Lord Chancellor has accepted the presidency 
of the Victoria Institute, in succession to the late Sir G. G. 
Btokes.— The Municipality of Rome bave conferred the 
freedom of the city upon Signor Marconi. | 


Manchester Section of the Institution of Electrical Engi- 
neers.—The annual dinner of the Manchester Local Section 
of the Institution of Electrical Engineers will take place at 
the Grand Hotel, Manchester, on Friday, March 6th. 


Water Power Utilisation in New Zealand.—Itis stated that the 
New Zealand Cabinet intends to engage two electrical experts 
to report on the adaptability of the rivers in that colony 
for the generation of electrical energy. The proposal is to 


engage one expert from Switzerland and the other from 
America. 


The American Institute of Electrical Engineers, —Mr. 
Andrew Carnegie was present вё the annual dinner of the 
American Institute of Electrical Engineers on February 9th. 
In а speech he referred to his early days as a telegraph 
operator. He has presented the Institute with $7,000 towards 
their library. 

The Mersey Railway.—-The “ electrification ” of the Mersey 
Railway, of which we gave some particulars in our issue of 
February 6th, is now practically completed and the opening 
of the new service is anticipated in a week or two. Trial 
runs bave been made over the Liverpool Central and the 
Birkenhead Park rection, and after a few alterations to the 
rails at one spot, the final trials will take place. 


Cable Interruptions and Repairs :— | 
Date of Interruption, Date of Repair. 


Latekia—Cyprus ..................... June 21, 1899 — 
minica—Martinique ............ May 9, 1908 .. — 
St. Lucia Martinique May 9,1908 .. — 
Guadeloupe—Martinique ......... May 9, 1903 — 
Puerto Plata—Martinique ......... July 10, 1902 ... rus 
Anjer— Kalianda ..................... Aug. 2,1902 ... — 
Guantanamo Mole St. Nicholas... Aug. 5,1909 .. — 
Cayenne—Pinheiros ............. Aug. 13, 1902 .. — 
St. Lucia—8t. Vincent Sept. 19, 1902 — 
Reissi- Issa (Yemen)—Camaran... Oct. 22, 1902 — 
COadiz— Тепегібе ..................... ov. 3, 1902 — 
Cap St. Jacques— Haiphong ...... Jan. 5, 1903 — 
Sitoebondo—Bandjermasin `.. ... Jan. 26, 1905  ... — 
Marseilles— Barcelona Jan. 28, 1905 ... Feb. 22,1903 


Electro-therapeutics—The Western Electrician of Chicago 


states that Dr. Albert J. Atkins, of the California Medical: 


College, in а Paper read before the San Francisco County 
Society of Physicians and Surgeons, asserts that experiments 
conducted by him have demonstrated that it is electricity, not 
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oxygen, which purifies the blood in the lungs. He has dis- 
covered, he says, that the action which takes place in the 
lungs in breathing is electrical, and he also affirms that 
experiments show that venous blood can be changed to a 
colour similar to that of arterial blood by the use of electricity. 


The Standardisation of Electrically-Equipped Railways.— 
An important conference of representatives of all the British 
railway companies is being held in London with the object of 
arriving at some scheme of standardisation for electrically- 
equipped railways. It is naturally most important that the 
rolling stock of the various companies may travel if desired 
from the lines of one company to those of another, and to 
facilitate this the disposition and dimensions of the conductors 
and trolleys or other collectors are being considered with a 
view to arriving at some system of uniformity. 


Telegraphic Communication in the Dutch Indies.—4A sub- 
marine cable will shortly be laid for the Dutch Government 
between Borneo and the Celebes. This cable, about 650 
nautical miles in length, has been manufactured in this coun- 
try, and will be transported and laid by the Eastern Extension 
Telegraph Company's new repairing steamers ‘‘ Restorer" and 
** Patrol,” а description of which is commenced in this issue of 
The Electrician. It is intended to give a send off luncheon 
on the ships to-morrow (Saturday), aud the vessels leave the 
Tbames for Borneo at the end of the month. The Dutch 
Minister, the Lord Mayor of London, and other notabilities 
interested in the cable will be present on the ocoasion. 


Opening ot the Dewsbury Electric Tramways.—The Board 
of Trade inspection of the Dewsbury electric tramways took 
place last week, after which the lines were thrown open to the 
publie. The British Electric Traction Co., which absorbed 
the Dewsbury, Batley and Birstal Tramways Co., works the 
tramways under tho Light Railway Act, current being supplied 
by the Dewsbury Corporation. The gauge is 4ft. 8in., and 
connection will eventually be made with the Speu Valley and 
Morley lines of the Yorkshire (Woollen District) Electric Tram- 
ways Co., а subsidiary concern of the British Electric Traction 
Co. The lines of this company are under construction, and 
current will be supplied by the Dewsbury and Morley Cor 
ration and the Heckmondwike and Cleckheaton Urban District 
Councils. 


The London County Council and House Wiring.—We are 
informed that the agitation of the London Electrical Contrac- 
tors’ Association agsin:t the proposals of the London County 
Council in its General Powers Bill is meeting with consider- 
able support, and that the undermentioned Peers and Members 
of Parliament have intimated their opposition to the London 
County Council proposals :— 

Earl Percy. Lord Windsor, Lord Avebury, Lord Claud Hamilton, Lord 
Ebury, Sir Wm. E. Tomlinson, Bart., Sir A. Henderson, Bart., Sir Thomas 
Wrightson, Bart., Sir Geo. Fardell, Sir F. King, The Hon. Alban G. Н. 
Gibbs, The Hon. Humphrey Sturt, The Hon. Vicary Gibbs, Col. Legge, 
Major Banes, Sir Fred. Banbury, Major Kenneth R. Balfour, Major Rasch, 
Major Wyndham Quinn, Capt. H. M. Jessel, Capt. C. B. Balfour, and 
Messrs. Irwin Cox, D. J. Morgan, В. L. Cohen, R. W. Perke, W. К. Bous- 
field, A. Baldwin, E. Boulnois, Hon. Walter Rothschild, Hon. Evelyn Cecil, 
E. Walter Greene, A. G. Boscawen, Henry Kimber and E. A. P. Moon. 


Entropy.—Mr. Swinburne has received the following letter 

from а correspondent whose name we may not divulge :— 
February 15, 1903. 

Dear Mr. Swinburoe: On Sundays, I occasionally amuse myself by 
turning over tbe pages of an illustrated dictionary I have at home. Close 
to a picture of magnified entozoa (which, as you are doubtless aware, are 
things producing “staggers” id sheep and measles in piga), the word 
“entropium” caught my eye. This is “an ailment consisting in the 
turoing in of the edge of the eyelid.” I wonder if, in the next edition of 
his dictionary, the lexicologist will include entropy and define it as an 
ailment consisting in the turning down of the edge of the other eyelid. 
Not being competent to grasp the distinction between reversible and 
irreversible processes, my dictionary does not express an opinion as to 
whether $ is or is not equal to /dH/0, but merely defines it as “an 
exclamation denoting impatience, contempt or dislike”; and (tell it not in 
Gath, publish it not in the streets of Askelon ; lest the daughters of the 
Philistines rejoice) “ Lodge " is “а temporary abode,” while “ Perry ” is 
the “fermented juice of pears ” [? pairs]. 


The Post Office Telegraph System.—The annual return 
showing the gross amount received and expended on account 
of the Postal Telegraph Service during the year ended March 
81, 1902, has just been issued. From this it is seen that 
the balance of expenditure over receipts is £651,800, whilst 
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the total deficiency of telegraph revenue, during the period in 
question, to meet expenditure and the interest of telegraph 
stock crea 
revenue include £4,038,522 for telegrams, private wire rentals, 
&o., £538,500 paid to cable companies, and £79,449 the 
estimated value of telegraph services rendered to the other 
ү departments without remuneration. Mr. Henniker 
eaton will ask the Postmaster-General in the House of 
Commons on Monday to appoint а committee of business men 
to inquire into the cause of this heavy less on the telegraph 
service of this country. 


Wireless Telegraphy in Canada and the McGill University.— 
With regard to the opposition by McGill University, Montreal 
(Canada), to tbe establishment of a large-power Marconi 
station in its neighbourhood, on tie ground that such а 
station in Montreal or its vicinity would increase the danger 
of fires atising from defective insulation of electrico wires of 
all kinds throughout the city, and might, therefore, increase 
insurance rates. Mr. W. D. Green, Canadian representative 
of Mr. Marconi, denies that the establishment of & wireless 
telegraph station on Mount Royal, 700 yds. away, will affect 
the instruments in the McGill laboratory. He also denies 
that there will be any danger from fires in case of defective 
insulation or tbat the transmission of a message will cause 
great noise. He intimates that some of the governors of 
McGill are very much interested in telegraph and cable com- 
panies, and that this may account for their opposition. 


Society of Engineers.—The next meeting of the Society of 
Engineers will be held on Monday next, March 2nd, at the 
Royal United Service Institution, Whitehall, when a discus- 
sion on “ Road Traffic in and near Large Cities,” will be opened 
by Mr. W. Worby Beaumont. The following is a synopsis :— 

Great growth of traffic, but no corresponding growth of facilities Roads 
of 100 years ago carry the traffic of to-day—Cities develop without refer- 
ence to design —Their suburbs а tangled mass of streeta which take no share 
of through traffic— Rate of growth of traffic greater than growth of popu- 
lation, great as this is—No provision made for accommodating this traffic— 
Congestion greatly intensified in streets by tramways—Resulv: enormous 
loss of time and increase in cost of transit —Main roads stationary in number 
and width Capacity for through traffic reduced by growth of local traffic 
—Branch and suburban roads with their traffic enormously increased — 
Problem : to increase the conductive capacity of existing main roads and 
to provide new main roads—Capacity of existing roads may be increased 
by motor vehicle-, and by improvement in construction and maintenance 
of road surfaces — To secure this full maximum conducting power obstruc- 
tions to rapid and easy flow of traffic must be got rid of—Tramways, 
especially in congested streets, to be removed — The tramcar on fixed lines 
of rails unaccommodating aud obstructive—Traffis problem modified and 
eimplified by coming general use of motor vehicles Tramways to be rele- 
gated to country districta —In central parts of ‘cities capacity of streets to 
be iucreased by the exclusion of horse-drawn vehicles— Royal Commission 
on London Locomotion а proper authority to consider this aspect of the 
problem. 

Cantor Lectures on Wireless Telegraphy. — Dr. J. A. 
Fleming, F. R. S, will deliver four Cantor lectures at the 
Bociety of Arts on Monday evenings, March 2nd, 9th, 16th 
and 28rd, on the subject of Hertzian Wave Telegraphy 
in Theory and Practice.” The following is the synopsis of 
the course 

Lecture I.—March 2nd. General Principles. The Theory оў the Radiator 
or Aerial. —Introductory remarks—'The production of an electric wave— 
The theory of the aerial or radiator—Comparison between organ pipes and 
Hertzian wave eadiators—The propegation of au electric wave over earth 
or water surface—Fundamental and harmonic electrical oscillations in 
radiators— The Marconi radiator—The Braun radiator—The Slaby radiator 
—Oescillation transformers and multiplicators. 

Lecture I1. — March 9th. Transmitting Arrangements and Transmitters.— 
The various elements in a Hertzian wave transmitter—Tne induction coil 
— Various forms of ooil— Various forms of break— Alternating-current 
transformers—The primary circuit interrupter—The discharger and con- 
densers — The simple radiator — Marconi's syntonic radiator— Braun's induc- 
tive system Multiple transformation system— Production of powerful 
ether waves. 

Lecture 1IT.— March 16th. Receiving Arrangements and Receivers, —The 
function of the receiving aerial— Electric wave detectors or responders— 
Classification of resp nders—Hughes’ metallic microphone—Branley -Lodge 
coherer— Marconi's receiver—Anti-coberers— Magnetic receivers—Marconi's 
magnetic receiver — Thermal and electrolytic respondera— Various forms of 
receiving arrangement. 

Lecture IV. - March 28rd. Syntonisation and Possible Improvements.— 
The problem of syntony—Time period of an electric circuit—Syntonic 
arrangements of Marconi, Slaby, Lodge and others—The difficulties of the 
problem — Suggested substitute for syntony—Arrangements of Blondel and 
Anders Bull—Problems awaiting solution— The limitations and utilities of 
Hertzian wave telegraphy—The future of the new telegraphy. 


Wireless Telegraphy ор a Fast Express Train.— The Western 
Electrician of Chicago states that some information has been 


ted, now amounts to £950,740. The items of! given out by Dr. Howard T. Barnes of McGill University, 


Montreal, with reference to the experiments in wireless tele- 
graphy recently made in Canada between a fast running 
Grand Trunk express train and a station. The train was 
composed of nine cars, and arrangements were made so that 
communication with the station could be carried on in three 
of these cars. With comparatively simple laboratory apparatus 
it waa possible to keep the train in touch with the station for 
from 8 to 10 miles. St. Dominique was selected as the trans- 
mitting station, where two large metal plate vibrators " 10ft. 
by 11ft., connected with an induction coil of the usual pattern, 
were situated. On the train itself the waves were received by 
collecting wires connected to a coherer of nickel and silver 
powder. The relay operated electric bells in three cars. The 
collecting wires were run through the guides for the train 
signal cord, and extended on both sides of the coherer for 
about one car length. Prof. Barnes is reported to have said 
that to obtain the maximum effect it would have been better 
to have had a long vertical wire, but since such was impossible 
the horizontal wire was used. Although these were placed 
inside the steel frame cars, strong and definite signals were 
obtained over the distance named. Auother difficulty mili- 
tated against obtaining the maximum sensitiveness, as, 
owing to the natural vibration of the train resulting from 
its great speed, it was impossible to have the relay adjusted to 
its most sensitive point. In spite of these difficulties, the dis- 
tance to which signals could be sent to the train was eminently 
satisfactory, and with more refined apparatus greater distances 
could without doubt be obtained. 


The Calorimetry of Gaseous and Liquid Fuels.—At a meet- 
ing of the Junior Institution of Engineers on February 6th 
а Paper on this subject was read by Mr. W. Garnet 
Wernham. After emphasising the importance of means for 
conducting a rapid and simple test of the heating value 
of fuels, the methods employed were described in detail. 
The first, the analytical method, was stated to be more 
suitable to the laboratory, but where carefally carried out 
was extremely valuable for checking the result obtained 
by the direct calorimetric test. This latter method was 
next investigated, the calorimeters of Rumford, Fabre and- 
Silbermann, and Berthelot being first illustrated, as they 
were distinct from instraments of the Hartley, or flowing- 
water type. Several of these latter instruments—the Hartley, 
Junker and Simmance and A баду calorimetera—were explained 
in detail, and a description of а test with the last-named . 
instrument was given. The calorimetry of liquid fuels was 
next considered, and the methods of burning the oil were 
described, the analytical test being unreliable for this class of 
fuel. The question of the standardisation of calorimeters was - 
entered into, the author suggesting that an efficiency test 
should be made with gas of а known heating value, such as 
hydrogen or pentane air-gas, and a constant given for each 
instrument. In conclusion, a plea was made for uniformity 
in methods of expressing calorific values, at present the 
English and French units being used together in a manner: 
calculated to cause great confusion. At the next meeting, on 
March 6th, some Practical Notes on the Use and Main- 
tenance of Electric Motors for Factory Work will be presented 
by Mr. W. T. George. 

Spanish Rules for the, use of Electricity in Mines.— A set of 
regulations for the installation of electrical working in mines 
and metallurgical works in Spain has just been issued. Among 
them are the following :— 

In buildings containing the machines, no conductor shall be uncovered, . 
or be in a position where 1% can be touched by hand. When crossing walls, 
open spaces or partition walls, the conductors shall be protected by pipes of : 
porcelain, glass, ebonite, or similar substance. Conductors must not be 
bunched. The insulating material of ærial conductors shall have another 
covering besides that which protects it mechanically. The insulating. 
material of conductors must not soften nor melt at a temperature below 
65°C., and shall be incombustible even at a temperature of 120deg. 

The voltage for locomotive motors used in factories and mines shall not 
exceed 300 volts for continuous-current or 150 effective volts for alternating. 

Motors for traction shall be electrically ineulated from the body of the 

hicle. s 
i For аја lines installed in the interior of mines, the conductors shall 
be securely fastened to the sides or roof of the excavations, but at a dis- 


454 


tance from them of not lees than 2cm., and they shall be insulated and 
protected as desoribed above. 

It is strictly prohibited to employ & return earth circuit in the interior 

of mines. 

In mines where there are inflammable gases the conductora shall be 
arranged eo that sparks cannot occur in case of accidental breakage. Due 
precautions ehall be taken for the connections of these conductors to be 
hermetically closed within themselves. 

In this class of mines tbe motors should not have collectors, but if they 
do have one it shall be enclosed in such a manner that it is completely 

separated from the exterior atmosphere so that sparks cannot pass outside. 

The commutators, switches, resistances. and, in general, all apparatus 
that may produce sparks, shall be enclosed in the manner stated in the 

preceding article. 

The chief office of mines of the district is entrusted with the periodical 
‘inspection of these installations, and shall, for this purpose, carry out by its 
engineers one visit or inspection at least yearly, in order to test the con- 

tinuance of their being in good condition and working order, or to compel, 
if necessary, their being re-established in accordance with the concession 
and these regulations. 

Six months is allowed for existing installations to conform with and 

obtain authority for working under the new regulations. 


The Indian Telegraph Department.— The report of the 
Director-General of the Indian Telegraph Department for 
the year ended March 31, 1902, shows that the aggregate 
receipts decreased to Rs. 1,11,14,161, as compared with 
Rs. 1,14,98,682 for the previous year. Ssveral reasons are 
put forward to explain this—viz., the cessation of hostilities 
in China, whereby the number of State messages were con- 
side’ ably reduced, the diversion of a large amount of “ foreign" 
trafic from the trans-Indian telegraph routes to the new South 
African—Australia cable, the reduction of the telegraph rates 
between India and Europe and “ to the growing popularity of 
the deferred as compared with the ordinary and urgent class 
for inland telegrams.’’ During the year under review, 8,708 
miles of wire were added to the system, making a line mileage 
of 772, and there are now 190,887 miles of wire, including 
cable, in use, having a total line mileage of 55,827. The 
report states that as the clerks and punchers become more 
expert, the use of Wheatstone automatic instruments is being 
extended, and some of the longer circuits on which automatic 
instruments are worked are given. These include Bombay to 
Rangoon, 2,226 miles; Madras to Rangoon, 2,040 miles ; 
Bombay to Calcutta, 1,228 miles; Madras to Calcutta, 1,037 
miles ; and Bombay to Karachi, 1,002 miles. The instruments 
on the latter circuit work direct, but on all the others there 
are one or more towns on translation. The Madras—Calcutta 
circuit does not give entire satisfaction however, but the 
-Director-General attributes this to the low insulation prevail- 
ing along the east coast at night, when the instruments are 
usually worked. Johnson and Phillips oil insulators have 
been substituted as a remedy, but with what success the 
report does not state. Dissatisfaction is expressed with the 
telephone service, as the revenue from this source only 
increased by Rs. 28,767 during the year. A short reference 
is made to wireless telegraphy, by which it is seen that experi- 
ments are being made, and that the Commissioners of the 
Port of Calcutta are arranging demonstrations with the 
‘Marconi apparatus from Sangor Island across the mouth of 
the Hooghly River. 

Central Technical College Old Students’ Association —A 
well-attended gathering of the old students of the Central 
Technical College and their friends took place on Friday last 
at the Trocadero on the occasion of the fifth annual dinner of 
the Association, Professor Unwin, dean of the college, being 
in the chair. After the loyal toast had been duly honoured, 

r. J. Swinburne, president of the Institution of Electrical 
Engineers, proposed the college and staff, referring to the 
value of a sound theoretical training for engineers and to the 
vast amount of fundamental work, especially in electricity, 
which the present staff had done. Prof. Ayrton, in replying, 
drew attention to the valuable work done by old students, 
mentioning in particular the oscillograph. The “ Old Students’ 
Association " was proposed by Prof. Unwin, who illustrated 
how old students of the college are now distributed all over 
the globe, and laid stress on the great value of the Association 
in keeping them in touch with one another. Mr. H. A. 
Humphrey, one of the original students, in replying, stated 
how each subject he had learnt at the college had in its turn 
proved of the greatest value to him, and expressed his 
gratitude to the professors, while Dr. Williamson showed how 
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valuable the spirit of research taught at the college was in 
after-life, each piece of work which came to a scientific expert 
being in reality a piece of research. Dr. E. F. Armstrong, 
the secretary of the Association, reported on its present posi- 
tion, and mentioned that over 1,000 students had passed 
through the college, and that 800 students were at present 
attending the regular course. Dr. W. E. Sumpner, principal 
of the Birmingham School of Technology, emphasised the 
importance of the connection of the college with the University 
of London, Dr. Frank Heath, the academic registrar, replying. 
The Old Students’ Association is making every effort to get in 
touch with the older students who left the college before the 
formation of the present Association, and these gentlemen are 
cordially invited to become members. The secretary of the 
association is Dr. E. Frankland Armstrong, 55, Granville-park, 
Lewisham, S. E. 


Petroleum as a Fuel. — The second of a series of most 
interesting lectures on the above subjeot was delivered on 
the 12th inst. by Prof. Vivian B. Lewes at the Petroleum 
Institute. Prof. Lewes briefly recapitulated the ground 
covered by his first lecture, which dealt chiefly with the 
bistory of petroleum and the early attempts to utilise it as a 
fuel. He then called the attention of his hearers to the 
gigantic strides which it is now making, and stated that 
whereas, a few years ago there was practically no possibility 
of any great quantity being stored near London, there were 
now storage tanks with a capacity of 30,000 tons in the 
Thames haven. Referring next to early attempts, Prof. Lewes 
briefly mentioned various methods which had proved failures, 
among them being those in which wicks апа porous beds 
were used. Не then characterised Nobel's method of using 
troughs as the first approach to anything like success, and 
the vapour methods as failures. He maintained that the 
prime factor towards success was simplicity, and this was 
obtained in some of the modern spray methods. Slides 


‘showing the constraction of various types of burners were 


then exhibited, and Prof. Lewes said that, in his opinion, 
the best of these was the Holden burner, which was largely 
used on locomotives. He then discussed the relative advan- 
tages of mechanical and steam feeds, stating that about 
O 2lb. of steam per indicated horse-power might be taken 
asa reliable figure when using asteam injector. Mechanical 
feeds frequently led to heavy carbon deposits, and, although 
engineers occasionally grumbled about the waste of steam, 
he preferred its use to mechanical methods. An additional 
advantage was that water gas with an excess of hydrogen 
was formed. Water should be kept out of the storage 
tanks as much ав possible, аз it stopped up the orifice 
of the burner and put the flame out. Oil and water 
were separated by heating. Dealing next with furnaces, 
Prof. Lewes emphasised the importance of supplying air at 
regular intervals during the process of combustion, and 
attributed many failures to the inadequate size of the com- 
bustion chamber. Direct heating by means of a flame was 
very difficult owing to its temperature being lowered by 
the cool metal surface of the boiler, eventually causing it to 


be extinguished. А short discussion took place after Ше 


lecture, in which Prof. Lewea’ opinions were supported and 
approved of. A vote of thanks was moved by Dr. Dvorkovitz, 
who aleo announced that the third lecture of the series by 
Prof. Lewes would be delivered on March 12th. 


Royal Institution.— Last Friday the evening discourse was 
delivered by Dr. E. H. Griffiths, F.R.S., on The Measure- 
ment of Energy,” when the lecturer demonstrated, qualita- 
tively, the various methods of measuring energy. At the 
commencement he referred to the absolute indestruotibility of 
energy, and, explained that in all cases where it seemed to 
disappear it only actually changed in character. He asked the 
audience to consider that there was a fixed amount of energy 
in the universe, and that this amount was always invariable. 
Once this fact was admitted, it was perfectly easy to see that energy 
could not be destroyed. He then caused a heavy flywheel to 
be turned round until it had attained a considerable momentum, 
when a cord was hooked on to the spindle and a weight wound 
up over a pulley. The amount of energy stored up in the wh 
was found to be equal to one heat unit. A belt was then put 
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on the wheel and connected to the armature of & dynamo, 
when it was found that the retarding effect of two incan- 
descent lamps in the circuit was just about as great as that 
due to the raising of the weights, thus showing that а similar 
amount of energy had been converted into heat and light 
instead of potential energy. А very interesting experiment 
was performed to illustrate the expenditure of energy in 
different parts of an electric circuit. In series with a piece 
of platinum wire was а emall motor which, when the current 
was switched on, raised a weight at a definite rate. Ammeter 
and voltmeter readings were taken, and the approximate state 
of incandescence to which the platinum wire had been raised 
was noted. The length of the platinum wire was then halved 
and the current again switched on. Both ammeter and volt- 
meter gave exactly the same readings as before, and the 
colour of the platinum wire became no brighter, but the motor 
performed its work at а considerably greater speed. Dr. 
Griffiths then toucbed upon Joule’s equivalent, which he said 
latest determinations had shown to ba 4:181 x 10? ergs for 
one gramme betweea 17 C. and 18°0., or a mean of 4:1886 x 
107 from about 16 C. to 20°C. He referred to the lengthy 
experiments which it was necessary for Joule to make in order 
to arrive at anything like an approximation, and then compared 
that method with the one employed in connection with Prof. 
Callendar's instrument, which only oscupied about 10 minutes. 
Prof. Callendar was present, and by means of one of his highly 
ingenious instruments, arrived at 4:189 x 107 ergs between 
19°C. and 20°C. in less than a quarter-of-an-hour, thus proving 
what an easy matter it was to determine the mechanical 


equivalent. 
ee) 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, February 27th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) “ On the Measurement of Small Capacities 
and Inductances," by Prof. J. A. Fleming and Mr. Clinton. (2) 
"On the Interpretation of Milne Seismograws,” by Dr. Farr. 
(5) “Оп tbe Thickness of the Liquid Film formed by Condensa- 
tion at the Surface of а Solid," by Dr. Parka 

SATURDAY, February 28th. 
Нота, INSTITUTION. 

3 p.m. Afternoon Lecture I. by the Right Hon. Lord Rayleigh, 
F.R.S., on “Light: Its Origiu and Nature.” 

MONDAY, March 2nd. 
SOCIETY OF ENGINEERS. 

7:30 p.m. Ordinary meeting at the Royal United Service Institution, 
Whitehall, S.W. A discussion will be opened by Mr. Worby 
Beaumont on “ Road Traffic in and near Large Cities." 

.INSTITUTION OF ELECTRICAL ENGINEEBS: NEWCASTLE LOCAL SECTION. 

7:30 p.m. General Meeting in the Chemical Lecture Room, Durham 
College of Science, when Mr. T. M. Clague will give a lecture- 
demonstration on “ Apparatue for X-Ray and other High- 
Tension Electric Work." 

SOCIETY OF ARTs. 

У.р.т. Cantor Lecture I. by Prof. J. A. Fleming, F. R. S., on Hert- 

zian.Wave Telegraphy in Theory and Practice.” 
“TUESDAY, March 3rd. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:30 p.m. Ordinary Meeting at Owens College. Paper to be read : 
“ The Arrangement and Control of Long-Distance Transmission 
Lines,” by E. W. Cowan and L. Andrews. 

WEDNESDAY, March 4th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:80 p.m. Ordinary Mecting at 28, Victoria-street,S.W. Paper to 
be read: “ Turbo-Generators for Central Stations, by G. J. D. 
Scott. 

THURSDAY, March 5th. 
| RÖNTGEN SOCIETY. 

8:30 p.m. Ordinary General Meeting at 20, Hanover-square. Paper 
to be read: “Spark Phenomena,” by Е. H. Glew. ` 

` FRIDAY, March sth. 
JUNIOR INSTITUTION OF ENGINEERS. 

S p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
“ Practical Notea on tbe Use and Maintenance of Electric Motors 
for Factory Work," by W. T. George. 

SATURDAY, March 7th. 
RovaL INSTITUTION. 
3 p.m. Afternoon Lecture IL, by the Right Hon. Lord Rayleigh, 
F. R. S., on Light: Its Origin and Nature." 
Сглѕаот TECHNICAL COLLEGE Sorestiric SOCIETY. 

7:80 p.m. Meeting at 38, Bath.sueet. Paper to be read: “ Low- 

Pressure Switch-Gear,” by Joseph Menmuir. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmr p'Arsz.] 


Radio- activity near Waterfa!ls.— Since Elster and Geitel pro- 
duced radio-active substances by exposing a negatively-charged 
wire to the atmosphere, the influence of varying atmospherical 
conditions upon this process has acquired considerable inte- 
rest. Lenard showed that very anomalous electric conditions 
hold at the foot of Niagara Falls, where the impact of the 
water upon the rocks gives the water а positive апа the spray 
a negative charge. This circumstance suggested to J. С. 
MacLennan the expediency of studying the radio-activating 
process at the foot of the falls. The general result of the 
investigation was that the radio-activity acquired under tho3e 
abnormal conditions was very much smaller than that 
acquired under ordinary circumstances at Toronto. The 
measurements were made with a copper wire carried on ebonite 
insulators, and charged to 10,000 volts by means of a Toepler- 
Holtz machine. The radio-activity was compared with that 
produced by a standard radium preparation. The greatest 
radio-activity obtained at Niagara was 0:83, and the least at 
Toronto was 0:6, but, as a rule, the Toronto valaes were six or 
seven times as high as the Niagara values. The wire always got 
charged at once by the spray, sometimes to 7,500 volts. 

[J. C. MacLennan, Physikal, Zeitschr., February 15, 1903.] 


Radium in the Periodic System.—C. Runge and J. Precht have 
succeeded with the aid of a few milligrammes of radium 
bromide in obtaining a complete radium spectrum and in 
photographically determining the behaviour of the brightest 
lines in the magoetic field. They find that the brightest 
radium lines correspond strictly with the strongest barium 
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lines and the analogous lines of magnesium, calcium and 
strontium. According to Range and Paschen, the strongest 
lines of the alkaline earths may be arranged in pairs 
belonging to three series, which they call the main serles, 
the first side series and the second side series respectively. 
In the scale of frequencies each pair has the same dis- 
tance apart for a given element, but this distance varies 
from one element to another, and if curves are con- 
structed having the logarithms of the atomic weight and the 
distance apart as co-ordinates, the points representing chemi- 
cally allied elements lie on the same straight line. Radium 
has a place on the Mg-Ca-Sr-Ba line, as shown in the dia- 
gram. But its atomic weight would have to be 257.8 instead 
of 225 as claimed by Mme. Curie. The authors attribute the 
discrepancy to barium impurities. In the magnetic field, the 
radium line 4826:14 shows exactly the same Zeeman effect as 
the corresponding lines of Oa, Sr and Ba. 
[Комок and Ркеснт, Physikal. Zeitschr., February 15, 1905.) 


Selenium,—J. W. Giltay describes some improvements in his 
lecture apparatus for exhibiting the sensitiveness of selenium 
to light. He substitutes a glass plate with six windows for 
the ebonite plate with eight windows for intermittent illumi- 
nation, and makes the dark intervals somewhat longer than 
the light ones on account of the lag in the light effect. 
Another species of intermittent illumination is prodaced by 
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mounting a radiometer in the path of the beam. The author 
employs one with eight vanes, and obtains а good effect in 
the telephone. The illumination may also be made inter- 
mittent by means of a manometrio flame. The best for the 
purpose is an acetylene flame, but in order to increase the 
effect the author uses three such flames side by side worked 
by the same membrane. It is then possible to make the dis- 
tance between the selenium cell and the flame аз much as 
-~ 10cm., and thus save the former from injury by heat. The 
author finally warns against an effect he has obzerved when 
the circuit containing the seleniam cell, battery, and telephone 
is broken. The extra current tben induced often short- 
circuits the selenium cell, and to avoid this he shunts the cell 
by means of a commutator in which he inserts a plug before 
breaking the circuit. 
(J. W. Gittay, Physikal. Zeitschr., February 15, 1903.] 


Vibration Magnetometers.—The comparison of the horizontal 
components of magnetic fields by the method of vibrations 
forms one of the experiments in most elementary courses of 
practical physics, and presents no difficulty when each of the 
magnetic fields із so nearly uniform that а vibrating magnet 
several centimetres in length may be used. But when the 
fields are far from being uniform the vibrating magnet must 
be quite short. The magnet must also be slender, for unless 
its length be at least 10 times its diameter, the magnetic 
moment varies appreciably when the field varies, even though 
the maximum field is not greater than three or four times the 
earth’s horizontal force. Buta short magnet is subject to 
the disadvantage that if suspended in a non-uniform field it 
is drawn aside and put into a state of pendulous vibration if 


its period is comparable with that of its length as a pendulum. 
G. F. С. Searle has, therefore, devised а vibration magneto- 
meter which obviates these defects (see diagram). The 
magnet is a cylinder, 1:50em. in length and O0:14em. in 
diameter, of the silver steel" used for making small tools, 
the steel being rendered “glass hard” by quenching at a 
bright red heat. The magnet is magnetised between the pole- 
pieces of a small electromagnet and its magnetic moment ів 
about 3 C.G.S. units. In order to make а great increase in 
the time of vibration the magnet is attached to a brass plumb 
bob. The main part of the bob is 1:6с. in length and 0:8om. 
in diameter, the total mass of the system being about 8:5 
grammes. The lower part of the bob is turned down to a 
smaller diameter, and into this part are fitted the magnet and 
a pointer of aluminium wire бош. in length; the lower 
end terminates in a sharp point. The upper end of the 
bob is fitted with a small eye, made by soldering a loop 
of fine wire into a small hele drilled along the axis of 
the bob; to this eye the suspending fibre is attached. The 
change of magnetic moment due to the earth’s horizontal 
magnetic force is only 0:2 per cent. The author also proposes 
to revive the ball-ended magnets described by Robison in 
1801. They can be made by mounting bicyole balls at the 
end of knitting needles and magnetising them between steel 
plugs fitting the balls at the ends. Such magnets behave 
very nearly like ideal magnets having their poles ın the centres 
of the balls. Cavendish’s law of inverse squares may be 
demonstrated with some accuracy by the aid of magnets. 
[G. Е. C. SEARLE, Proc, Cambridge РАЙ. Soc., XII., Part 1, 1902.) 


Hardness of X-rays Tubes.—B. Walter has designed a scale 
of ‘‘hardness or penetrative power of X-rays tubes, which, 
together with that of Benoist, will, he says, serve as an 
international and reproducible measuring instrument. The 
difficulty lies in keeping the measurements free from the 


influence of current intensity. Та his older instrument a lead 
disc had a number of holes covered with different thicknesses 
of tinfoil in arithmetical progression and numbered with lead 
lettere. The hardness was determined by the highest number 
visible by means of the rays as they fell on to a fluorescent 
screen. The new instrument has the thicknesses arranged in 
geometrical progression, and consisting of platinum foil 
ranging in thickne:s from 0:005 to 0:64mm. The Benoist 
scale consists of a circular plate with twelve sectors and a. 
central circle, the latter being of silver and the sectors of 
various thicknesses of aluminium. In measuring the hard- 
ness of a tube notice is taken of the sector which is equal in 
brightness to the silver, the latter having, as we know, the 
same transmissive power for various hardnesses. The author 
points out that the two scales mutually supplement each 
other, the former being more convenient, and the latter more 
accurate. 
LB. WALTEB, Fortschr. der Röntgenstr., VI.]: 


Magnetic Detector. —C. Tissot describes a magnetic detector 
somewhat like Marconi’s instrument, but employed not for 
long-distance telegraphy, but for the exact measurement of 
the effects at distances of 2 or 8 miles. He used it in con- 
junction with a bolometer capable of measuring the thermal 
energy received by the antenna. He was thus enabled to 
study the nature of the detector action, and found that it is 
not a magnetic lag which is affected by the electromagnetic 
wave, but that it is hysteresis proper. The effect is sensibly: 
independent of the rate at which the field varies, and is much 
better in the case of steel than of soft iron. Tue cores giving 
the best effect are those consisting of a material whose cyclo 
of magnetisation embraces a large surface. The author has- 
constructed two detectors which have a sensitiveness equal to 
that of the coherer. In one of them the core is fixed and 
finely laminated, and bears 50 or 60 turne of fine wire. A 
small coil of several hundred turns of the same wire is placed 
at the centre of the first turn and joined to the telephone. 
The variable field is produced by the rotation of a magnet. 
In another form, which recalls a Gramme ring, rotational 
hysteresis is brought into play. The distances covered are- 
25 to 80 miles. 
$ (C. Tissot, Comptes Rendus, February 9, 1905.) 


Barlow's Whecl.—E. Carvallo has considerably enhanced: 
the didactic interest of Barlow's wheel by driving it by means 
of a single thermo-couple, and thus producing a direot trans- 
formation of thermal into mechanical energy. He uses ар, 
iron ring cut through at Z (see diagram), aud 12cm. in 
diameter, giving with a current of 4 amperes a field of 
| 4,800 gauss. The wheel К 
is 4mm. thick, and has 24 
brass teeth plunging into the 
mercury trough С. The 
current enters through the 
smaller trough c aud passes: 
out through C. All pieces 
which touch the mercury are- 
nickelled. The thermo-couple 
consists of rods of constantan 
and iron, and has a resistance 
of 0 006 ohm. The total resis- 
tance in the circuit is double- 
that amount. The E.M.F. of 
the couple at a cherry -red 
heat is 0:03 volts. The our- 
rent, therefore, is 2:5 amperes.. 
For 1 ampere the moment acting upon the wheel would be 
7-6 gramme-centimetres. The moment necessary to move the 
wheel is 5 or 6 gramme-centimetres. The rate of revolution 
is 80 to 60 per minute. The motion lasts about a quarter of 
an hour, but may be re-started by cleaning the small wheel 7 
and the mercury inc. The large trough need not be touched. 

[E. CARVALLO, Journ. de Phys., February, 1903.] 


Earth current Disturbances (Erratum}.—The Paper on this- 
subject communicated to the Royal Society by Sir Oliver Lodge 
was not written by himself, but by Mr. J. E. Taylor. (See 
The Electrician of February 20th, p. 714.) 
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THE CABLE-SHIPS ‘‘RESTORER” AND “PATROL.” 


The Eastern Extension Australasia and China Tele- 
graph! Оо. (Ltd.) has just completed two fine new cable- 
ships ‘which are especially intended for repairing work, 
and bear the appropriate names Restorer” and Patrol.“ 


The two ships are of particular interest for two reasons 


—not only do they represent the best and most modern 
practice, but they have points of originality and differences in 
detail from other eable-ships owing to the fact that they are 
intended for cable repairing rather than cable Jaying. Thus 
in the whole arrangement of the vessels it is evident that the 
designers have had in view the fact that these will have to be 
away from home for long periods at a time. The officers 
and electricians’ quarters, as well as the saloon, are most 
comfortable and roomy, and ample space has been provided 
for the accommodation of stores and in similar respects. The 
iwo ships are very similar in construction and equipment, and 
the description of the Restorer ’’ which follows may be taken 


whose diameters and depths are respectively 231. 6in. by 
17%. Gin., 82ft. Gin. by 16ft. Gin., 80ft. біп. by 10ft. Bin. and 
21ft. by 11ft., and they will carry a total of 1,800 tons of cable 
apportioned over the usual types. Most satisfactory trial 
rune were made. The mean of six speed runs was 15:2 knots 
with normal draught, the ship being loaded to the same 
extent as when she will be sent out with her full outfit for 
repairing work. A sea trial was also made, in which the ship 
encountered very heavy weather, in spite of which the power 
of the engines was well maintained. 

It may also be mentioned that the Patrol” was equally 
successful with regard to speed, and during a run of 49 hours 
at sea the vessel and her engines were most thoroughly tested. 

Having described the general lines of the ship, we now 
come to the details, and will commence with the cable gear, 
which is the most important part of the vessel from the tele- 
graph engineer's point of view. The gear was supplied 


Tak с.в. " RESTORER.” 


to apply to a large extent to the Patrol,” which has 
been constructed and engined by Messrs. Wigham, Richardson 
& Со. (Ltd.), Walker-on-Tyne. The ‘‘ Restorer,” of which we 
give a general view above and an elevation and plans on 
р. 760, has been built by Sir W. G. Armstrong, Whitworth 
& Oo. at their Elswick works, and the Wallsend Slipway and 
Engineering Co. (Ltd.) were the sub-contractors for the 
main engines. Her main dimensions are: Length, 377ft. 
over all, and 340ft. on the water line; 44ft. beam; and 
80ft. Sin. deep, moulded. She has twin bronze screws worked 
by triple expansion engines, with 28in., 89in. and 64in. 
cylinders by 42in. stroke. The boilers are four in number, 
and they are of the single-ended marine type, each with 
10,000 sq. ft. heating surface and 286 sq. ft. grate area, and 
have Howden's forced draught, supplying steam to the engines 
at 180lb. per square inch pressure, There is one particular 
feature with regard to the engine department, viz., all steam 
machinery (including electric light, refrigerating, ice making 
and steering gear), with the exception of the cable gear, 
windlass and winches, is within the engine-room opening, 
and, therefore, very accessible. There are four cable tanks, 


by Messrs. Johnson and Phillips, whose experience in this 
particular class of work is exceptional. 
The vessel is provided forward with a double-combined 
picking-up and paying-out machine of Messrs. Johnson and 
Phillips’ latest pattern. This double machine is placed 
between the main and the spar deck, hatches being provided 
in the spar deck to expose the cable-gear drums when working. 
Our illustrations show the part of the gear which appears 
above desk, and the engines and gear between the two decks. 
The two parts of this double machine are capable of being 
worked quite independently of each other, there being two 
separate engines, but the machine is so arranged that, should 
it be necessary at any time (such as in case of a break- 
down to one engine), the engine for the port side drum may 
drive the starboard side drum, or vice versa, while both 
engines may work on to either drum when the maximum lift 
is required. Messrs. Johnson and Phillips have adopted а 
special disposition of the engines in these machines, placing 
them one forward of the machine and one aft of the machine, 
instead of having them side by side at one end of the machine 
as is usual, and by so doing have been able to reduce oon- 
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ENGINES AND GEAR OF CABLE MACHINERY FORWARD. 


THE Lucas SouNDINa MACHINE. 
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siderably the width of the machine, and generally to make it 
much more compact. 

The engines are twin high-pressure, with 8in. cylindera and 
Sin. stroke, for a working pressure of 13010. per square inch, 
and each is capable of developing 110 в.н.р. when running at 
a speed of 800 reva. pec min., giving a total of 220 B. R. . for 
the machine. With this power the machine is easily capable 
of lifting a weight of 25 tons at the rate of 1 knot per hour, 
while the other speeds provided admit of lifts as follows :— 
10 tons at 2} knots and 6} tons at 4 koots per hour. The 
drums, which аге 5ft. 8Jin, diameter by 1ft. 9in. wide between 
the flanges, are made to run loose on the shaft, in accordance 
with the makers’ invariable practice, and by having the brake 
ring attached to the drum it is only necessary, when paying 
out, to have the drum and the holding-back gear running. 
The main brakes consist of steel straps with elm blocks encirc- 
ling the brake ring, on which they are made to close by means 
of a double-thread surew actuated by handwheel through the 
medium of a worm gear, giving & very fine regulation for the 
lighter strains, and at the same time providing enormous hold- 
ing power when necessary. At the steam trial of the cable 
machine, after it was fixed on board, we are informed that, 
after the engines had lifted the weight of 25 tons, one of these 
screw brakes held it ‘‘ dead,” and then by gently releasing the 
brake the weight was lowered very gradually, and under 
perfect control. 

To the back of each brake strap is fitted a water-service pipe, 
with nozzles at intervals to direct water between the joints of 
the brake blocks and right on to the face of the drum, forming 
an efficient cooling arrangement for the brakes when paying 
out. The pump for this service is worked by а separate small 
engine. Both brakes can be coupled on to one drum when 
required to give extra holding-back power. 


The hauling-off and ‘‘ holding-back gear stands on the 


spar deck, and is driven from the geared drum by means 
of a chain drive, through a friction strap and free-wheel 
arrangement, in such а manner that it is driven іп one 
direction only—viz., for picking up, whereas it rans free for 
paying out; and, therefore, when it is neceseary on a picking- 
up job to reverse and pay out a little slack, the gear is automatic 
in this reepect. This is a great advantage over the old system, 
with which it was necessary to puta clutch in and out of gear. 
A screw gear is also provided for traversing the haul-off sheave 
across the face of the drum to suit an inside or outside 
lead, and this can be worked while the machine is running. 
Screw brakes are provided on this holding-back gear. 

Practically the whole of the actuating gear is operated from 
the spar deck. ‘The two main brakes, two steam stop valves, 
two reversing gears, and the drain-cock gear are all witbin 
reach from one position. The hand wheels for putting the 
fast, medium and slow speeds into gear, and for coupling up 
the drums or brakes, are all close handy, as well as the levers 
for putting the hauling-off gear into action and all necessary 
regulating gear. It is only necessary to go below to couple 
the two engines, or to adjust the fleeting knives when the 
cable is being first passed round the drum. 

The machine, we are informed, was subjected to a good test 
at the makers’ works by being run and reversed under the 
pressure of the brakes, and the dead load” official trial of 
the machine, after being fixed on board, was also highly 
satisfactory. 

The special machine placed aft for paying-out the longer 
lengths of cable over the stern is quite a departure from the 
old practice, the distinctive feature being the hydraulic brake, 
which is covered by a recent patent owned by Messrs. Johnson 
and Phillips. The cable drum is internally geared and is 
made to drive four cranks, which in turn give reciprocating 
motion to four plunger rods working in open-ended cylinders. 
Each rod carries two plungers which are arranged to work one 
above and one below a transverse diaphragm in these cylinders. 
The diaphragm bas ports, and is in two parts, the space 
between them being occupied by an adjustable grid having a 
similar set of ports. "This grid has a few teeth on one part of 
its periphery into which gears a worm shaft. 

The cylinders being filled with water, the reciprocating action 
of the plungers forces the grid from one side of the diaphragm 


to the other alternately, the breaking effect being regulated by 
the amount of the oprning of the ports. No attempt is made 
to have the plungers or glands absolately watertight as this is 
quite unnecessary, the replace water which makes up the 
leakage serving as а cooling medium. This replace water is 
supplied from one of the ship’s pumps, each cylinder having 
two inlets, one above and one below the transverse diaphragm, 
each provided with back pressure valves. 

When the plungers are on the downward stroke there is no 
pressure below the diaphragm, and water is therefore free to 
enter from the service, while on the upward stroke water can 
enter above the diaphragm, thus keeping the chambers always 
full. One lever opens the water service cocks, and one hand 
wheel regulates all the moving grids in the diaphragm. The 
cylinders are enlarged at the diaphragm so that the port area 
is nearly equal to the full bore of the cylinders, thus allowing 
the plungers to ran without offering any resistance when first 
starting up. 

In addition to the hydraulic brake, the machine is provided 
with a screw brake complete with water-service pipes, similar 
to those on the double machine forward. This would be used 
for holding а cable dead, and it can also be used in con- 
junction with the hydraulic brake if required. The paying- 
out machine is provided with a double sheave ** holding-back ” 
gear, having screw brakes. There is no engine to the machine, 
but, in case it might be necessary to haul back at any time, a 
worm gear is provided, arranged to drive from the winch by 
ropes. The machine is very compact and occupies less space 
than one of the older type. 

The bow and stern gears were built and supplied by 
Messrs. Johnson and Phillips to the designs supplied by the 
owners, and are similar in construction to those fitted on the 
recent vessels of the Eastern Telegraph Company. The 
bow gear has three sheaves and the stern gear one sheave 
only. All the sheaves are of steel and of V section, 4ft. 8in. 
overall gunmetal bushed, to run loose on the shaft, the 
sheave being lubricated through the shaft by means of 
“* screw-up” grease lubricators. All the whiskers are of mild 
steel plate with forged and cast steel rubbing pieces riveted 
on, and are practically unbreakable and reduce to a minimum 
the liability of fracture which has occurred with older patterns. 
They are bolted up to a square facing on the vessel, and the 
plates of the two middle whiskers of the bow gear are carried 
down and attached to the hull plating. This part of the head 
of the vessel which takes the gear is a very creditable piece of 
shipbuilders’ work. 

There are three dynamometers, two forward and one aft, for 
registering the strains on the cables, and each of these are 
provided with Messrs. Johnson and Phillips’ improved arrange- 
ment of internal spring, which, coming into compression as 
the moving part of the dynamometer comes down, gradually 
reduces the effective weight, thus allowing very low as well 
as very high strains to be registered without need of adding 
or removing weights. The usual leads, consisting of A 
frames and V sheaves, are provided at each side of the 
dynamometers and at the forward part of the gear, while single 
and double roller leads on pedestals are provided to lead the 
cable from the tanks to the machine. | 

At the stern of the vessel, slightly to starboard, is the 
steam-driven ‘‘ Lucas" sounding machine, which is shown 
in a separate illustration. This machine is suitable for sound- 
ing in depths up to 5,000 fathoms. Ав the steel wire is paid 
out it passes over a measuring wheel, the revolutions of which 
record on а dial the number of fathoms. A spring brake, 
which is capable of stopping the wheel instantly, is kept out 
of action by the tension of the wire during the run out. When 
the sinker strikes the bottom, the loss of tension allows the 
brake to spring back and stop the reel, and the depth is then 
read off on the dial. A small three-cylinder steam engine, 
with cylinders disposed at 120deg. on the Brotherhood plan, 
is fitted to the machine for winding in the wire. 

All cable tank hatches are fitted with girders carrying bell- 
mouths, and all tanks are provided with crinolines. The vessel 
carries the usual cable stores and accessories such as buoys, 
grapnels, mushrooms, buoy and grapnel rope, chains, hauling 


genra oe: (To be concluded.) 
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WIRELESS TELEGRAPHY FOR MILITARY 
PURPOSES.* 


BY ARTHUR WILKE. 


The first experiments in the use of wireless telegraphy for military 
oees were in the Boer war, but these met with little succers, and 
it is possible that for this reason interest in wireless telegraphy for 
such purpore has somewhat abated. By means of the Braun system, 
however, the German army authorities, in conjunction with the 
Braun and Siemens and Halske Wireleem Telegraph Co., have 
succeeded in developing a useful system of wirelees telegraphy for 
the German army, and have constructed portable stations which can 
communicate with one another with certainty over distances up to 
100km. 

Owing to topographical considerations the transmission of Hertzian 
waves over land is extremely difficult unless an extremely high air- 
wire is employed. This requisite for а successful system has been pro- 
vided for by the balloon section of the German army, under which 
the wireless telegraph department was placed. The air-wire, which 
is a fine steel wire, js elevated by a small balloon held captive by the 
wire itself, or, if the conditions are favourable, by a kite. I will 
first shortly shetch the Braun wireless principle and the form it 
takes for field wireless telegraphy in the German army. First, the 
difference between an open and closed oscillating circuit must be 
explained, and this explanation will be a technical one and differs to 
soine extent in this form from the theoretical one which Prof. Braun 
has given. 

Let us consider а positive quantity of electricity on one-half, oa, 
Fig. 1, of a wire so collected that the pressure grows towards one end 
of the wire, and in the eame manner an equal quantity of negative 
electricity on the other half of the wire ob. Let the curve above and 
below the wire represent the pressure at each point. This distribu- 
tion represents that of a stationary electric wave at one moment of 
the oecillation. It is now evident that the action which the one 
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аташ of electricity exerts upon the other will be а minimum іп 
is arrangement. In the same way the capacity possible for a good 
conductor will also be a minimum. Such a conductor thus absorbs 
the relatively smallest amount of energy. Further, the two quanti- 
ties of electricity in such a conductor will annul themselves in rela- 
uve the quickest time, and tbe highest discharge currents will be 
developed. Now, Jet us consider further the straight form of con- 
ductor. Ifthe conductor discharges itself with the distribution of 
electricity shown in Fig. 1, a current flows from a to b. Thus waves 
will be emitted radially in all directions from the whole length of 
the wires. It is tbus clear that the emittin орау of such ап 
oscillating conductor will be the maximum. ith this kind of oacil- 
lating conductor in which the charges are subject to the smallest 
mutual effect on one another—viz., in an open oscillating circuit, as 
we will now call it, we have the maximum absorption of energy and 


the maximum emitting capacity. Now, if we have the wire aob and 


bend it in the form shown in Fig. 2, the discharges on both ends of 
the wire will influence one another. Thus the oscillating circuit 
assumes another character whose properties will be clearer to us, 
if we bring the charges of the two ends of the wire to two plates 
which are placed opposite one another, and are connected by a wire 
as shown in Fig. 3. By this arrangement the capacity of the con- 
ductor will be considerably increased. The relative amount of energy 
is а maximum to this closed oscillating circuit, Now, the conductor 
aob will likewise omit waves, but considered geometrically the direc- 
tion of the current in ao is opposed to that in ob, so the effects of 
the two halves cancel out, either entirely or to a certain extent. The 
closed oscillating circuit is, therefore, of no use for transmitting. Its 
emitting capacity can, in addition, be diminished at will, for the 
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connecting wire aob can be shortened down to the very smallest 
length. Thus it happens that the closed oscillating circuit can absorb 
а great quantity of electrical energy, and can maintain a condition of 
oecillation for a comparatively very long time, as the losses by radia- 
tion and by resistance can be diminished by shortening the 
conductor aob considerably. The closed oscillating circuit is thus 
the form for the excitation of strong oscillations and succes- 
sions of waves. As it further admits of a very accurate tuning, 
the generation of pure апа accurately tuned oscillations are 
possible. The open oscillating circuit is without all these advan- 
tages, but in place of them, as has already been said, it 8 
what is absent in the closed oscillating circuit —viz., a high degree of 
emitting capacity. . 
Thus Braun's conclusions are as follows :—If one wishes to obtain 
a powerful transmitting action, the waves should be generated in a 
closed oscillating circuit, and then conveyed to an open oscilla 
circuit for transmitting. Then we are in a position to send out long, 
persistent and pure successions of waves, and thus increase the 
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amount of energy sent out, and tune the apparatus to a given wave- 
length. Here it must also be observed that the powerful closed 
oscillating circuit can force its oscillations upon the open oscillating 
circuit connected to it, even if the latter has another period of its 
own. The open oscillating circuit must oscillate in tune with the 
closed one, and its own period is only the effect of а slight super- 
position or light ripple on the main wave. What has here been said 
about the transmission applies to the same extent to the posi 
apparatus. The open form of oscillating circuit is the one provid 

to receive the energy from the incoming waves. If used alone, how- 
ever, it would quickly be saturated. By connecting it with the large 
reservoir which the closed oscillating circuit affurds, it can lead the 
received energy directly to the latter, and is thus ready to receive 
more. Thus, by a combination of the open and closed oscillating 


Fic. 5.—BzNziNE MOTOR ON THE REAR CARRIAGE, 


circuits, the receiving station can receive the maximum of ene 
from the waves. For good transmission over long distances it is 

of governing importance that the coherer shall have as much energy 
as "possible led to it, во that an increase in the quantity of en 
received means an increase in the distance over which it can be 
transmitted. 

It may be remarked that in the application of this system to 
field wireless telegraphy, owing, on the one hand, to the length of the 
wire attached to the kite, or, on the other hand, to the fact that this 
wire must be very thin, to save weight, the good, but also the bad, 
properties of the open oscillating circuit are evidenced to a much 
greater extent than with the air-wire arrangements with ordinary 
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fixed stations, and, therefore, in this case, the use of a closed circuit | half is carried on a two-wheeled cart, and the two carts are 
as an auxiliary is particularly important. ! coupled together, as seen in Fig. 8. Fig. 9 shows the two carts dis- 

Fig. 4 shows diagramatically the connections employed. I is the | connected and in actual work. As in these illustrations only the 
induction coil, whose secondary coil is connected to the пра сар f | external appearance of the carts is seen, Figs. 5, 6 and 7 are added, 
The k-gap is also connected into the oscillating circuit which is showing the disposition of the apparatus in the carts. In Figs. 5 and 
бше] by the condenser c,, the connecting wire, 
and the condenser с, In this circuit the primary 
winding p of a transformer is also included. 
lt may be observed that connecting two con- 
densers in the oecillating circuit in place of tbe 
single one shown in Fig. 3, implies no alteration 
in the principle. The rapidly oscillating alter- 
nating currents produced in the closed oscilla- 
ting circuit act inductively on the secondary 
winding s of the transformer to which the straight 
wires a and b are connected. These wires bave 
such dimensions that each is a quarter wave-length 
in length, corresponding to the period of oecilla- 
tion obtained in the closed oscillating circuit. On 
а and b, therefore, stationary waves of opposite 
nature will be formed whose maxima will № at 
the ends of a and b. The electrical condition in 
the open oscillating circuit asb is thus balanced. 
At any moment there will be equal and opposite 
quantities of electricity on the two halves as and 
sb. The open oscillating circuit of the Braun 
arrangement, therefore, needs no earth connection, 
and it will at once be recognised what an advantage 
this is for portable stations, The inductive trans- 
mission of the oscillations of the closed circuit to 
the open circuit can be 5 by direct con- 
duction, and Braun speaks of a direct and indirect 
(inductive) connection which are, however, the 

e. in principle. Now, one could extend the 

two halves of the open oscillating circuit above 
one another in the air, as in Fig. 4; but it is at : 
once evident that the transformer would then |: 
have to be placed in the middle of the air- wire. 
It is possible, however, to keep the transformer 
below at the station, and employ the half sb in 
another form to serve as a balancing conductor. : | ie 3 $ 
This half of the conductor can be replaced by an e E ae РЭ» А 2 
insulated metal plate. i p 
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Fic. 6.—DYN AMO AND TRANSMITTER. 


6 the transmitting plant is seen. This consists 
of a 5 HP. benzine motor driving a dynamo at 
800 revs. per min. The benzine motor is seen in 
Fig. 5, and the dynamo can be distinguished in 
Fig. 6. This generates 2:5kw. at a pressure of 
120 volts. This method of generating current is 
the only one that could be applied, as for military 
reasons the employment of dry batteries or ac- 
cumulators would not be possible. To the right 
of the dynamo in Fig. 6 is the series resistance, 
which is contained in a wooden box. In the 
pipe leading to the cooler of the benzine motor, 
à small pump is connected, whch is driven by the 
motor shaft and circulates the cooling water. То 
the left of the dynamo in Fig. 6 is the induction 
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WE | — „ У i coil, which is designed for a sparking distance of 
| і ^ І 3 40cm., and on the dividing wall between the 
1 SE ; — front and back of the cart and to the back of the 


cooler is a small switchboard with an ammeter 
and voltmeter. Between the switchboard and 
the induction coil over the dynamo the Leyden 
jar circuit is fixed. This circuit is the part of 
the apparatus which we call the condensers, c, and 
c,,in Fig. 4. It consists of 40 Leyden jars, each 
30cm. long, with an external diameter of 2'5cm. 
The two batteries formed in this manner are 
then connected in the closed oscillating circuit, 
as shown diagrammatically in Fig. 4. The capacity 
of the double battery is 0'01 microfarad, and this 
is not altered. Such an oscillating circuit pro- 
duces many jhundred—up to 1,000—single waves 
for each spark, while the sequence of waves of 
the open oscillating circuit may be as little as 
one or a few dozen oscillations, "There ís little 
os. Жы ы. ер. | to say about the front carriage, shown open in 
Fic, 7.—FRONT CARRIAGE WITH RECEIVER, Fig. 7. Each carries a receiving apparatus. To 

the right is the coherer, with its relay, and next 
to these the Morse ink-writer. For the relay circuit, as well 
as for the Morse ink-writer circuit, Hellessen dry cells are used. 
Particular attention has been paid to ensure high insulation 


The actual apparatus as used in field wireless telegraphy is divided 
into two halves: one for the production of current and the oscilla- 
tions, and thus for transmission ; the other for receiving. Each 
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both for the receiver and transmitter, and tests have shown that | and five men in addition to the driver. The t 
absolute certainty of working may be obtained in the worst | with success during the German RAUS üvres fast yee aad eG 


weather. The containers for the hydrogen gas used for filling employed to transmit the most important news. Various distances 
the balloon are placed under the body of the front cart. In addi- of transmission were successfully 1 In general, the distance 
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Е1а..8.—Етвір WIRELESS TELEGRAPH APPARATUS READY TO TAKE THE FIELD. 


Fic. 9..—APPARATUS READY FOR OPERATION, 


tion to thie, the balloons themselves, kites, aod the various mate rial 
necessary for нр ре» are carried on the carts. Each pair 
of carts is accompanied by one officer, one non-commissioned officer 


was from 40km. to 50km., but in some cases it was over 60km. and 
up to 80km. It is evident that these distances are not the ultimate 
limits of wireless telegraphy over land. 


MR. HAROLD DICKINSON’S INAUGURAL ADDRESS 
TO THE LEEDS LOCAL SECTION OF THE INSTI- 
TUTION OF ELECTRICAL ENGINEERS.* 


After devoting a short time to the history of the Institution, Mr. Dickin- 
son touched upon its aims for the future. He hoped soon to see the 
competition from foreign nations now being experienced in the electrical 
industry and all the problems relating to the progress of the industry 
receiving the careful attention of the Iustitution, also questions relating 
to the management and conditions of workshope, conditions of labour, 
education, and fiscal conditions. These questions necessarily could not be 
discussed by the Institution with any view to interference, but purely so 
that the best methods might be brought before the notice of the manu- 
facturers themselves and the representatives of labour, education, and the 
public at large. The Institution might, through ite influence with the 
colonies, be able to promote the interest of the industry by making known 
to ita loca] sections all that is going on at home and abroad. He believed the 


* Delivered February 19, 1903. Abstract. 


colonies had а conviction that the electrical industry at home was in a 
worse state than actually was the case; this could easily be corrected 
through their own sections, and had mainly arisen from reading reprints 
in the colonial papers from our daily press which were oftentimes gross 
exaggerations. 

He then briefly referred to theorigin of the Leeds local section. Some 19 
years ago efforts were made to form an electrical engineering society in York- 
shire, but, owing to the limited number of people intereeted in the industry, 
the movement fell through. The industry having widened to such a great 
extent since those early efforts, it was thought the time had arrived when 
a local section might, with advantage, be formed, and through the instru- 
mentality of Mr. G. R. Blackburn, the hon. secretary, the formation of & 
Leeds section of the Institution of Electrical Engineers bad become an 
accomplished fact, and very great credit was due to Mr. Blackburn for his 
untiring efforts, and tbe thanks of the section were duly accorded to him. 


THE ELECTRICAL INDUSTRY AND ITS FUTURE. 

Thirty years ago the industry was in its infancy compared to the posi- 
tion it occupies to-day, but who would venture to propbesy what the 
development might be 30 years hence! Telephony had made substantial 
advancement, and at the present time, apart from the money sunk in 
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Government undertakings, there was something over £10,000,000 invested 
in telephone companies in the United Kingdom. Great as the progres 
had been in telephony and telegraphy, it was small in comparison with that 
of electric supply and electric traction. He found that the capital invested 
in supply und ings under company control was to-day tomething like 
£22,000,000, and under municipal contro], £24,000,000. In traction the 
capital invested under company control was £44,000,000, and under 
municipal сна £16,000,000, and the increase year by year showed а 
growt 

It was satisfactory to note that, with the enlargement of the 
various works, the costs of production were being reduced, and, with the 
improved load-factor due to a more diversified type of user, further reduc- 
tions in the future might be anticipated. The prices at which electrical 
energy could now be sold brought it within tbe reach of all classes. Опе 
great reason why there wae not a much greater increase was the initial cost 
of wiring. Any steps taken to reduce this cost would tend to the benefit 
of the business and lead to an increased use of electric light as an illumi- 
nant. With regard to the various power schemes that had been formulated 
throughout the country, unless they had good load-factors it seemed hope- 
lees to expect low coste, yet in many of these cases the areas were immense 
and the districts very scattered, which involved very heavy distribution 
costs. Before the public were invited to subecribe money for the develop- 
ment of some of the schemes proposed, the facts should be carefully 
weighed in the light of experience of the factors which governed the cheap 
production of power, for, if & number of these schemes were unsuccessful, 
it would tend to shake the confidence of investors and thereby cause a 
serious check to the industry. The consideration of the development and 
prospects of the industry suggested the question, To what extent are we 
equipped for meeting the future, electrically and generally! 


Осв PosrrioN To MEET COMPETITION. 


Precedent had been followed instead of new precedents being established. 
He suggested that precedent should be, comparatively speaking, a dead 
word, fora new precedent was scarcely established before the environment 
of commercial life rendered it antiquated. A perpetual study should be 
given to the ever-changing conditions of commerce, and business should be 
continuously adjusted to these conditions. Fortunately, the commercial 
instincts of our day bad responded to the uneasiness occasioned by the 
wonderful advances of our commercial rivals, and the last, few years had 
been spent in good work whose fruit would assuredly be seen. "The ques- 
tion, To what extent are we equipped for meeting the future?” would 
have to be examined under four heads :—(a) Foresight. (5) Management. 


(е) Education. (4) Fiscal conditions. 
FORESIGHT. 
One instance of the want of foresight of our electrical manufacturers 


might be seen in their neglect to lay themselves out some years ago to meet 
the demand for the larger units required for central stations, with the 
result that so many of the largest sets were supplied by foreign firms. It 
was always easy to speak after events had passed, but that this demand 
would arise for larger units was so absolutely certain and so perfectly 
obvious to those who considered the subject that it was astonishing that 
manufacturers should have allowed themselves to have been in the invi- 
dious position of seeing orders, which ought to have been theirs, going out 
of the country. Manufacturers must carefully examine their position 
financially, their commercial methods, and directors must take a broader 
view of things, closely watching the trend of events and preparing for them. 


MANAGEMENT. 

In the electrical industry modern works had been put up untram- 
melled with old and antiquated shops and plant, and there had been every 
opportunity to give а lead to engineering generally in method and manage- 
ment, which were so essential to cheap production. It was a serious 
reflection on manufacturers of electrical plant that the bulk of the orders 
for the largest schemes, such ae the equipment of railways electrically, the 
equipment for the larger power schemes, and the large tramway power- 
houses, had gone to foreign firms, or, at any rate, to firms of foreign origin. 
It gave much food for reflection that to-day the purely English electrical 
firms, with perhaps but one exception, were not in в position to take one 
of these large contracts in competition with the large American or Con- 
tinental firms, for the simple reason that the English companies were too 
small. It was not because they could not execute the work from an engi- 
neering point of view, but for financial reasons such contracts were pro- 
hibitive to them at present, the risk, with their comparatively small capital, 


being too great unless they could get the contracts at their own prices, 
which must be liberal. They dared not take such a competitive contract, 


for the reason that it would mean their works would be run almost entirely 
for one job, and in case of any miscalculation they might be put into а very 
awkward position. Owing to our being a free trade country, it was 
supremely important that our methods should be absolutely up to date ; 
in fact, it was only by being right in the front that we could hope to hold 
. our commercial supremacy. This was especially necessary in times of trade 
depreesion, when the foreign rival would sell his surplus production here 
at cost price. The cause of restricted output was due to the system of 
рә) ments generally in vogue. Тһе greatest output must be paid for. 
e expreesion '' À fair day's work " was interpreted nowadays as meaning 
“The minimum of work that a man can do without being discbarged, and 
under the general system of payment this was the output obtained. There 
were many enlightened firms who had perceived the fallacy of the old 
system, and were now paying on results. 
In order to compete with the foreign rival it would be necessary to adopt 
-a method which prompted the workman to produce as much as he could. 
This could only be done by paying him on a liberal scale on the bonus or 
premium system, or some other system which would give him an induce- 
ment to exert bis best endeavours. If this practice were more general in 
England, there would be more of the close attention and the steady and 


consistent application to the work on hand that was so marked in up-to- 
date workshops. The workman should be induced, by every means, to use 
his brains to suggest any new process or tool to facilitate greater output, 
and to do this it would be necessary to compensate him for his skill where 
it was found to be beneficial. The British manufacturer had hitherto been 
too modest in advertising ; he should study the subject of judicious adver- 
tisement, and seize every opportunity of acquainting possible buyers and 
the general public, through the medium of tbe daily press as well as the 
trade journals, with what he had done and was doing. 


г EDUCATION. 


Mr. Dickinson referred his audience to Prof. Perry's inaugural address of 
1900. Whilst he emphatically disagreed with the professor's inference 
that British electrical engineers were behind those of America or the Con- 
tinent in skill or aptitude, the re-perusal of his address was a tonic that 
should be taken by all periodically. If British engineers’ theory was faulty 
and incomplete, the methods adopted in our colleges and institutions were 
also faulty and incomplete. The scheme of education, as represented by 
the Yorkshire Association, should be productive of infinite good. One of 
tbe great benefits of this scheme was the instruction to be given in the 
technology of the commercial side of general business life. The value of 
constant and intimate association between colleges and manufacturers 
could not be overrated. The need for this co-operation was growing and 
ав the benefite of the secondary schools went to the manufacturers, co- 
operation would result in the manufacturers helping the schools with much 
needed funds and the loan of the latest and most up-to-date plant. 


FiscaL CONDITIONS. 


On tbe one hand, keen competition and the necessity for tackling big 
jobs, [which, leading to amalgamation and combination, often ended 
in trust abuses; whilst, on the other, & mote of n protection 
might leal to a beam of abuse. Yet there was no doubt the tariffs of 
foreign nations were becoming vexatious and required muoh study. 
Regarding specific business, there was, in some measure, а degree of excuse 
for the holding back of wealthier manufacturers and financiers from erect- 
ing big works and laying out extensive plant when there was always the 
bogey over their heads that empires who had protected their internal 
trades by walls of tariffs had free access to sell over here their surplus at 
less than cost price, or undertake big jobs at practically cost price, 
thus keeping their plant fully occupied, and having an obvious effect 
on their trading. The electrical work of to-day and of the future 
rendered big works absolutely essential. Foreign competitors when 
erecting such could always feel they definitely commanded their 
home markets and could compete on practically equal terms in ours. 
Had our manufacturers always to endure this increasing restriction abroad 
and still be weighted by not even having their homb markets secured! Every- 
thing should be done that could be done to elevate and help the British 
artisan. But the question naturally arose: Is it not possible to cover 
the increased price of necessaries which might arise if we adopted some 
measure of protection by the extra work this country would obtain and the 
higher wages it might pay, and, at the same time, might not other possible 
grievances be foreseen and foreguarded by systems of bonus or profit 
sharing!“ It might be tbat the welding together of the British Empire 
would largely reduce the poignancy of the question of free trade as it stood 
to-day, but that was a matter of very considerable time, involving, as it 
did, the fiscal policies of young nations, and, whilst every help should be 
rendered to a Colonial Secretary whcse genius was unsparingly given to 
that subject, we could not rid ourselves of the necessity of this immediate 
problem. 'The question arose as to whether our Government gave sufficient 
consideration to trade questions. We were agreed that we did not want 
too much Government interference, but the time had arrived when we 
should have a Minister of Commerce, whose duties should be initiative 
rather than administrative, whose time should be absorbed in finding 
openings for trade and advising on all matters concerning the conditions of 
trade abroad. In this direction invaluable work was being done by the 
Commercial Intelligence Department ot the Board of Trade, This depart- 
ment was only established in 1899, and the result of their labours were 
available to all. i 

UoNcLusiox. 

For solid good work we were unrivalled. To this good property we were 
soon to add the advantages of our new interest in technical education and 
the like, and if only employers would devote themselves to the earnest, 
strenuous study of inter-trade problems and could see their way to bring 
men to be paid on reeults — aud in no mean spirit—the prospects of the old 
country in the future were as great as ever they had been in the past. 


ELECTRICAL SECTION OF THE LONDON CHAMBER 
OF COMMERCE. 


At the recent annual meeting of the Electrical Trade Section of 
the London Chamber of Commerce, Mr. R. Percy Sellon retired from 
the chairmanship of the section and Mr. C. P. Sparkes was elected 
as his successor, Mr. W. L. Madgen and Mr. C. H. W. Biggs being 
chosen as deputy chairmen. | : 

Before retiring from the chair, Mr. Percy Sollon drew attention to 
the important work on which it bad been engaged during the two 
yeara of his tenure of the chair. In the field of electrical traction, 
the Earth Returns committee appointed by the section had success- 
fully combated the attempt of the gas and water companies to throw 
the onus of the question of alleged electrolysis of their pipes upon 
electricity supply undertakings. The committee, in co-operation 
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with the Tramways and Light Railways Association, had interviewed 
the authorities of Parliament and enlisted their sympathy on the side 
of the electrical industry, with the result that the threatened inj us- 
tice referred to had been averted and the onus properly apportioned. 
Then, in the matter of the action of the Postmaster-General in 
unduly increasing the stringency of the clauses protective of the 
interests of the Post Office, the committee bad met the Postmaster- 
General and the technical officers of the Post Office and subsequently 
Lord Morley. In the result, a conference to consider the question of 
guard wires and cognate matters had been convened. In the field 
of power distribution the section had done important work. By 
the appointment of the Power Bills committee, representative of 
5 all the bulk power supply schemes sanctioned by Par- 
iament, the section had created a standing body capable of con- 
ference upon questions of policy and procedure affecting present 
and future power bills. This committee had done valuable 
work in averting the creation of а menacing precedent in 
connection with the Lancashire Power Bill. The Power Mains 
Regulation committee appointed by the section had investigated the 
conditions under which bulk power schemes are being conducted in 
America, France, Germany and Switzerland, and had compiled and 
published a report which had thrown light upon this subject in 
connection with the Board of Trade regulations bearing on bulk 
power supply. At the peus moment a representative of this com- 
mittee was a member of the informal committee convened by the 
Board of Trade to consider this whole question. In the field of 
electricit supply the section had, in co-operation with the Institu- 
tion of Electrical Engineers, made representations upon the origi 
suggested clauses of the Factory and Workshops Act, with beneficial 
result. The section had also been in close co-operation during the 
past two years with the Municipal Trading committee of the Chamber, 
which had originated as a committee of the section. He himeelf 
had, during last year, contributed a Paper before the chamber on 
„The Electrical Industry and Legislation: the Need of Revision.“ In 
conclusion, Mr. Sellon paid a tribute to ihe attention which the 
affairs and interests of the section had received during his term of 
office from the secretary, assistant secretary and other permanent 
officers of the Chamber, and expressed his belief in the value, actual 
and potential, of the electrical section of the Chamber as an inatru- 
ш for safeguarding the commercial interests of the electrical 
industry. 

Sub-committees of the section relating to power mains regula- 
tions, earth returns and power bills were reappointed. It was also 
agreed that the section should support the recommendations of the 

ansion House committee on the port of London; that agents in 
this country should be chargeable with а tax upon the profits made 
by their foreign principals in this country : that the series of ques- 
tions issued by the manufacturers’ eection of the Chamber in regard 
to Workmen’s Compensation Act amendments be sent to the members 
of the Electrical Trade Section. 


BOOKS RECEIVED. 

(Сор of the undermentioned works can be had from The Electrician office post 
ree, on receipt of published price. Add 5 per cent. for abroad, or for foreign bookr. ) 

Journal of thef[rfstitution of Electrical Engineers.” Edited by 
W.G. McMillan, February, 1903. (London: E. and F. N.Spon, Ltd). 5а. 

* Indiarubber and Gutta-perche." Translated from the French of 
Т. Seeli о, G. Lamy Torrilhon and Н. Falconnet by J. Geddes 
McInt (London: Scott, Greenwood & Co.) 

* Die Bahnmotoren für Gleichstrom.” By M. Müller and W. Mat- 
tersdorff. (Berlin: Julius Springer). 15m. 


ELECTRICITY WORKS ACCOUNTS. 


Dublin United Tramways Co. 

From the accounts of this company for the half-year to 
December 81st last, it is evident that there was а slight falling 
off in the financial results as compared with thoss of the 
corresponding half-year in 1901. An examination of our 
analysis will show that from an engineering point of view the 
costs are really not less, but more satisfactory on the whole 
than in the preceding year. Thus there was a decided reduc- 
tion in the generating expenses both as per car-mile and as per 
kilowatt-hour generated. 

The repairs and renewals outside the station exhibit a rise, 
in consequence, chiefly, of the permanent way maintenance 
costs. Curiously enough, although there were fluctuations 
in the component items, the total traffic expenses in the 
two years were practically the same. The chief seats of the 
increased expenses were the rates and taxes and the amounts 
paid in law and compensatjon. Ip the latter half of 190] the 


rates and taxes amounted to £7,451, whilst, owing to increased 
valuation of the tramways and to advances in the rates levied 
in the city and suburbs, the amount for the half-year to 
December 81st last was £9,685. 

Included in the costs out of revenue ів n» less than £8,000 
towards the expenses of the action of Fitzgerald versus the 
company—the famous track-sanding case. After payment of 
interest and £174 redemption of debenture stock discount there 
were paid dividends of 6 per cent. both on the preference and 
ordinary shares. 

The following table gives the costs of generation of electricity 
in the latter halves of 1901 and 1902 :— 


Generating Costs per Kilowatt hour. Dublin Tramways. 


Half-yeer ended ................................... . . Dec 31,1901. Dec. 31,1902, 
Fuel costs per kitowatt-hour.................. . O377d. ...... 
Wages and salaries per kilowatt-hour ... ........... 0'1544. ...... 01454. 
Oil, waste, water and stores per kilowatt-hour ... 00544. ...... 00268. 
Repairs and maintenance at station per kw.-hour. 00484. ...... 0:0474. 
Total ues costs per kilowatt-hour ......... 0*612d. ...... 0:6004. 
Total kilowatt-hours generated .....................5,5625,747  ...... 3,998,139 


Liverpool Overhead Railway Оо. : 

The figures in the analysis of these accounts are affected 
and complicated by the fact that the accounts of the overhead 
railway and of the tramways worked by the company are 
grouped together in the official accounts. The car-mileage 
(run on tramways) was in the latter half of 1901 22 per cent. 
of the total car and train-mileage, whilst in the corresponding 
period in last year the proportion of car-miles was 26 per cent. 
Notwithstanding this altered proportion the number of pas- 
sengers rose from 10:5 to 11:1 and the receipts from 19-84. 
to 20:2d. per car and train-mile run. 

Unfortunately, there appears a general and proportionately 
greater increase in the cost per car and train-mile run, so that 
the ratio of costs to revenue rose from 68 4 to 70:8 per cent. 

The company, however, appear to be making strenuou3 
efforts to increase the traffic and the earning power of the 
line. Тһе accelerated service of trains came into operation 
on October Ist, but owing to delay in the delivery of plant the 
attainment of а six-minute service came too late to effect 
much to the good in the present accounts. We learn that 
the trains are now running, including stoppages, at a speed of 
19 miles an hour compared with the following speeds of other 
electric lines—viz., Manhattan (New York) 184, Chicago 
12}, City and South London 18 and the Central London 14 
miles per hour. 

Negotiations are in progress for the connection of the line 
with that of the Lancashire and Yorkshire Company at Sea- 
forth Sands, and bills were deposited for a connection with the 
Cheshire Lines and for an extension from Seaforth Sands 
station to Sefton to join tha Southport and Cheshire Lines 
extension, thus completing a loop round Liverpool. 


The following is a list of electric railway and tramway 
works the accounts of which have been analysed, together 
with the dates on which statements and analyses of accounts 
have appeared :— 


Birmingham Trams. (Co.) . May 80, 1907 East Ham Trama, (Mun.) . Nov. 28, 1902 
Blackpool Tramways (Mun.) Nov. 14, 1902 G w Tramways(Mun.).. Jan. 80, 1903 


Blackpool & Fleetwood (Co.) Feb. 21, 1902; Huddersfield Trams. (Mun.) Jan. 30, 19°8 
Brighton & Rottingdean Sos- ull Tramways (Mun.) .... Jan. 23, 1908 

shore (Co.)) q ꝙ May 25, 1900 Isle of Man (Co.) . May 27, 1806 
Bristol .&С Со.) Маг. 21, 1902 Leeds Tramways (Mun.).... Jau. 23, 1903 
Br'mpt'n&Picc' Co.) July 8, 1898 Liverpool Overhead (Co.) .. Aug. 15, 1902 
Central London (Co.) ...... Aug. 15, 1902, Liverpool Trams. (Mun.) . May 30, 1902 
City & South London (Co.).. Jan. 81, 1902 New General Traction (Co.) May 27, 1898 
Douglas Southern (Co.) .... May 27. 1808 Oldham, Ashton & Hyde(Co.) July 5,1901 
Dublin United (Co.)........ Feb. 28, 1902 Waterloo & City (Co.) Mar. 1,1901 
Dublin and Lucan (Co.) .... Nov. 23, 1902 


REMARKS TO TABLES. 


DUBLIN UNITED TRAMWAYS....a After deducting £1,302 for current supplied 
to Howth Co. b For generating 3,523,747 kilowatt-hours, of which 156,216 were sold 
to Clontarf and Howth Co., see note a. с ce £1,992, law and compe on 
£1,368. d Wayleaves £8,417. e Preliminary expenses written off £1,000. f Parcels 
delivery (net) £1,266. advertising (net) £2,319. g After deducting £675 for current 
supplied to Howth Co. h For generating 3, 998. 189 kilowatt-hours, of which 110,011 
were supplied to Clontarf and Howth Co. and car de ent." i Directors . 
j Wages. k cleaning and inspection £910. I Tickets £521, punches £207. 
m Uniforms £748. n £2,091 insurance and £3,774 law and compensation. o Way- 
leaves £7,082. 

LIVERPOOL OVERHEAD RAILWAY.—a Inclusive of 113,162 tram-mileage ОП 
tramways. b Including tramway traffic. с Inclusive of 24 miles of tramways. 


‚4 Eight trailers, 46 motor cars, also 10 double-deck and two single-deck tramcars. 


e Contingent fund £100, insurance £250, auditing £53. / Set aside to contingent 
fund on account of accident at Dingle Station. g 361,783 train-miles and 18706 саг: 
mileage on tramways. Including £17,933 on aterloo-with-Seaforth ыш 
Crosby tramways. i Inclu £3,000 set aside for accident at Dingle 8 00. 
j Directors £350. k Advertising £176, insurance £411, contingent fund 2100. 
{ Law £130, compensation £59, 


DUBLIN UNITED TRAMWAYS. 


Worked by .. SLEET PEPETIS TESTIS Dublin United Tramways Co, (1896). 
Dateof Commenoementoj Working.. PETET ET A Greene | | 1896. 
System b Overbead trolley at 500 volts. 
Manager FFF TEATA T C. W. Gordon. 
Nene o S. W. Nugent. 
Half-year ended Half-year ended 
PERIOD. DEC. 3, 1901. | DEC. 31,1902. 
QUANTITIES, 
Train or car mileage ......... enn СОРРИ 9 3,38 1,018c.m 3,429,356 
Passengers Carrielll Me 23.816,084 24.553.133 
Length of line authorised (miles). .. . . .. .. 47:52 47:52 
" „ constructed p, . . . . . 41:52 47:52 
ы „ under construction (miles) — — 
2 of route worked (miles) ........................... 4752 47°52 
x „ Single track worked (mile 527 3°27 
double track worked (miles 44:25 44:25 
Total equivalent length of single track worked (miles)... 9177 91°77 
Rolling stock, No. of motor cars or locos. .................. 268 294 
Rolling stock, No; of trailed ORIS... eo E S PATT | nil nil 
| er mil Per 
Toll. route. “| Total. pem 
CAPITAL. 
Authorised (Totalꝛꝛ .. . . — — 
Authorised (shareè/ . 22. £1 ‚200, 000 £25, 5,260 £1,200,000 | £25,260 
„ (loan) УРТЫ „„ — e; 
Notitia (OUbal).............- 2 eoo se proto e nit nuam uo rore ы, 1742 830 36, 3,680 1,799,970 | 37,890 
„ c o—— — . 1,199,970 25,250 ‚199,970 25,250 
4. о.е, дле TE 542,860 11,400 ,000 12,620 
FCC AA A 1,039,285 21,860 | 1,056,996 | 22,240 
On line open for 77. Г ЖК ҮГҮТ ТЫ | — — — 
„ in course of construction . . | — — — — 
On working stock, with power station .................. — — — — 
On miscellaneou. t .Vt — — — — 
Balance of Capital Account ees 703,545 14.810 742,974 | 15,630 
Reserve or Sinking Fund. | — — -- -— 
Depreciation Fund ........................... еее е -—À — == — 
Per car 
Ex Total. mile. Total, к= > 
E ТҮТТҮ ОГ ҮС ыл ҮС £126,476 8:980d. |£129,842 9:080d. 
From passenger traffic ........ 3 ¹ mH 122,581 8°700d. | 126,121 8:825d. 
Miscellaneous source 3.895 0˙377d. 3,7217 02604. 
EXPENDITURE. 
UP ͤ m · r] E Sates VIAE SO £15, 118 | 5331d.| £78,946 | 5527d. 
Power or Generating Expense . . . 7,6964 05464. 7, 88 | 051d. | 
Ж И ˙ ЕККАН аеры 5,531 | 03984. 4,469 0`5154 
3 vasi eia cp ero Foi ваа кү deno Рр | 2,261% | 01614. 2,585 01674 
Oil, water and stores ... . . | 500^ 0*035d. 421 0°030d 
Repairs and renewals at station. . 706 0:050. 782 0°055d 
Maintenance Repairs and Renewals outside Station ...... | 11,285 07984. 12,092 0404. 
BMelntenanos OE WAY. с.о. аана nae ehe sens 5,565 0:253d. 4,627 0°324d. 
Repairs of structure and buildings . . 481 0:035d. 533 0:0374. 
Overhead line and cables . 1,140 0:081d. 931 0`0654. 
0 НЕНИ ИКЕСЕ 4,466 0'5174d. 4,461 0˙5124. 
Car equipment ... . .. 1,551 0`0944. 1,216 0`0854. 
DD! ²˙ ЛҮ PEE НКО бе тае вагар 247 0°018d. 524 0`0254. 
Trafic Expense . . . . . | 82,301 T293d. | 32,759 #2934, 
Кл aud wages iiec repetere epe renun roro 27,3887 1:9444. 28,2417 1:977. 
Fuel, lighting, water, oil and stores 1,957 071394. 1,649* 01154. 
"Tioketa and stationery ........ rerom en ese tes 981 0`0704. 930 / 00654. 
T... ͤœ-zZ gg 3 ed es: 1.975 0:140d. 1,959" |  0'156d. 
General charges. . 5 6 mt 6 ebene | 6,636 04734. 9,020 0*632d. 
CECI E E uso Tet wp 2,444: 0:173d. 2,565: 0:179d. 
Stationery and printing " = a = Fe 
General establishment сһагдев.............................. 485 0:0344. 590 0:0414. 
Foal e ee 9,729“ 0°265d 5,865" 04114. 
Rents, rates апа taxes ... cem S. & 0 5884. 10,235 0-7 16d. 
Fee erri m rore trina анлай в | 8,946% (63d. 7,4529 052:2d. 
| 
| Per cent, tol Per cent. to | 
| Total. mean capital Total. mean capital 
FINANCIAL RESULTS. | expended. | expended. 
Working Profit for Period ............................. £51,358 491% | £50896| 4897 
Sum carried to depreciation fund ....................... — — — — 
T reserve fund, "зз бака fette; 1125* 0'108% 174 0:017% 
Net inberést on LORDS. укы еа ER N 13,989 1:547 12,498 1:19% 
Neb Prani for PaA ымын Мыз илы vri Rad eias 36245 3477 38995 | 3:65 
Balance from last account . 5,515 03237; 2,015 | 0:192% 
Balance Available for Distribution 39618 3 79% 40,239 3:847, 
Ordinary Dividend Paid —ᷣ—ᷣ e өөө 6%, 67/ 
Percentage of total expenditure to revenue .............. 59:4% 60°38 
Revenue per Mile of Route 22,660 £2,730 
Expenditure per mile of route. 4 £1,581 £1,661 
Revenue per Passenger from Fares ........................ | 1°24d. 123d. 
Total Revenue per Passenger | 1:284. 1:27. 
Number of Passengers рег Car or Train mile 705 7:16 
„ (B. . T.) units generated .............. . . 5,525,747 5,998,139 
„ purchased. erinnern nil nil 
Generating expenses per unit generated .................. 06124. Q:600d 


Mean price paid per unit purchased 
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LIVERPOOL OVERHEAD RAILWAY, 


Liverpool Overhead Railway Co. 


Third-rail surface conductor at 500 volta, 


Half-year ended Half-year ended 
DEC. 31, 1901. DEC. 31, 1902. 
516,7089 489,3519 
5,433,454? 5,440,304? 
9:56* 9°56° 
9-21* 9:91 
пі] nil 
9:21* 9:21* 
| 584 5⁰ 
| 84 7 
Total | PROMPT тош. | por mila ol 
' £906,500 £98,400 | £906,500 £98,400 
680,000 | 73,8 680,000 75,800 
226,500 | 24,600 226,500 24,600 
| 790.000 j 810,000 88,000 
620,000 | 67,300 620,000 67,500 
170,000 18,500 190,000 | 20,650 
806,531 87,500 834,848 90,600 
654,059" 71,000 655,806 | 71,200 
152472 16550 | 179042 19,430 
- 16, 16.531 | — 1,794 -24,848  - 2.698 
4.300 467 950 103 
20 700 2.250 24.200 2.630 


n E E I Lt 


ber train and | 
Total. fain mile. Total. tame — 
£41,557 | 1930d. | £41,159 | 20°18d. 
40,790 18°95d. 40,515 | 19°76d. 
766 | 0°5564. 846 | 04154. 
£28.997 13 204. £2, s 1428d. 
8,213 88154. 39164. 
2,016 0 937d 2015 0°987d. 
3,174 1:475d 3,023 1°482d. 
857 0°398d 853 0:418d. 
2,165 1:007d 2,096 1:028d. 
3,117 1:448d 3,577 I'?5ód. 
1,201 0:558d 1,418 0°695d 
1,515 0°704d. 1,876 0:920d. 
| | 401 | 01864 283 | 01594. 
11,848 д "2798. 11,27‹ 5'5284. 
8,108 51104. 8,058 5'9404. 
2,451 1`1504. 2,486 1°2194. 
496 0°230d. 532 0:251d. 
514 01464. 217 0:1C6d. 
2,822 TO Sd. 2,675 I'3512d. 
1,5667 0°728d. 1,5587 0°7644. 
505 01414 505 0:149d. 
454° 0:211d 814* 0:399d. 
3,302 1'584d 4,416 16d. 
3 O-O48d 190! 0'093а 
Per cent. to | Per cent. to 
| Total mean capital] Total. mean capital 
| expended. | expended. 
£13,160 l 634% £12,041 1'467% 
1,500 | 0:186% 2,000 0:244 
5,000 / 0:515 % -— — 
3,190 0:396% 5,696 0:450% 
5,470 0:880% 6,345 0773% 
5,725 0:462; 5,793 0:462% 
9,193 1:140% 10, 138 1236 
1% . 14% 
6847 10787, 
£4,510 £4,470 
£3,084 £5,163 
1'80d. 178d. 
1:840, г82а. 
105 111 
nil nil 


| Digitized b Goegle 
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THE METRIC SYSTEM. 


Although the question of the compulsory adoption of the 
metric system in this country is one so full of interest and 
importance to electrical engineers, yet the discussion which 
recently took place at the Institution was disappointing and 
abortive in many respects. To begin with, it can hardly be 
said to have expressed accurately the opinions of electrical 
engineers at all, as most of the principal speakers were not 
members of the electrical profession. The discussion, more- 
over, was not confined to the pros and cons” of the metric 
system, but extended to the general question of a decimal 
system. Many of the speakers, while not in favour of retain- 
ing the present system were mostly anxious to suggest one of 
their own rather than the meiric system of Germany and . 
France. Thus, Mr. THOMAS PARKER, while desiring the reten- 
tion of the British inch, suggested—in all seriousness we 
believe—that the cubic inch of water should be legalised as the 
standard of weight. A cubic inch of water, it may be added, 
weighs 252:286 grains, and if we were to call this weight a 
„ tom, say, there would be 27:746 toms to the pound and 
16:848 grammes to the tom. The only attractive weight 
would be the kilotom, which would weigh almost exactly 
861Ь,, so that there would be as many pounds to the kilotom 
as inches to the yard. Prof. Joanstone SroNEv's system, 
although most ingenious, would also be a poor compromise. 
We may mention incidentally that his statement to the effect 
that the metric system could not yet be used for pharma- 
ceutical purposes is, we believe, inaccurate, for in the 1898 
edition of the British Pharmacopœia it is made permissible 
as an alternative to the Apothecaries’ Measure. It is not 
compulsory, but, at the same time, its use is not prohibited, 
as was the case previously. 

Perhaps one of the greatest disadvantages which is pos- 
sessed by our Imperial system of weights and measures is that 
due to the numerous tables which are used by different indus- 
tries and trades. If all these tables were merged into one, во 
that Apothecaries’, Troy and Avoirdupois were the same, much 
of this unnecessary complication might be eliminated. One 
of Sir Freperick BRAwwELL's objections to the use of the 
metric system was the great number of Latin and Greek 
prefixes which he said it is necessary for one to become 
familiar with ; but even if it were necessary to know all these 
we think that it would be preferable to becoming familiar 
with the appalling number of complications of which the 
above is в specimen; and in point of obscurity these pre- 
fixes are beaten already by the abbreviations ''oz.," Ib., 
“dwt.” and ** ewt.," not to mention the hieroglyphics which 
the medical profession adopt to indicate the weights to be used 
in mixing drugs bearing dog-Latin names. Few of those who 
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are accustomed to the use of the metric system ever think of 
employing such units as the decigram, deollitre, heotometre, 
Ko., and are quite content to become familiar with the cardinal 
units of each table, which answer the purpose admirably. 
Again, no engineer would dream of mentally squaring any frac- 
tional number, decimal or otherwise, while there are such things 
as slide-rules and tables of squares and cubes all ready at hand 
for reference. Though excellent arguments have been adduced 
in favour of converting our present system into a decimal 
one, taking as a basis one of the existing units such as the 
inch or pound, it is extremely doubtful whether the advantages 
would outweigh the disadvantages. The sole advantages 
accruing ‘rom such a change would consist in the possibility 
of using decimals instead of vulgar fractions and a reduction 
in the number of unita. On the other hand, it would not be 
the metric system, and, therefore, would not become part 
of an international system. Those who work in both the 
Imperial and the metric systems are now familiar with the 
numerous conversion constants, but if the pound or inch 
were decimalised they would have to forget all these and set 
to work to learn a fresh lot. This in itself would entail an 
enormous amount of time and labour, quite apart from 
the wholesale scrapping of templates and patterns which 
would take place, and which was so aptly described by 
Col. Crompton. The advocates of a decimal system certainly 
made an excellent case, but they failed to convince the meet- 
ings that a way would be found out of the diffionlty by its 
adoption. The general opinion seemed to be that if the metric 
system is not adopted things should be allowed to remain as 
they are. 

With regard to an Act of Parliament making a new system 
compulsory, we fear that any Government attempting to pass 
such a measure would be exceedingly ill-advised. It might 
benefit a future generation—perhaps the next—but such a 
prospect ig poor consolation for the present generation. This 
is especially the case regarding a new decimal system; if the 
change were made directly to the metric system matters would 
not be so bad. The way has been prepared to a certain 
extent. The present generation has already a bowing 
acquaintance with metres and grammes. For some time 
now it has been taught in our schools, from those of the 
* Board ” type upwards, so that not only are the members of 
the professions and leaders of the industries familiar with it, 
but almost every one of those who will shortly be engaged in 
the humbler spheres of life will at any rate have obtained 
some insight into the operation of the metric system. How 
the change would affect our foreign trade is a problem that 
demands most serious consideration. By merely cutting 
and patching our present weights and measures to make 
them “decimals,” our relations with Continental manu- 
facturers would not be improved. If the metric system Were 
adopted, however, our opportunities in foreign markets would 
certainly be increased. This very fact at on:e suggests that 
such a move would also open British markets to foreign com- 
petitors wider than they are opened already, an effect which 
would be welcomed by Free-traders ” as it would be abhorred 
by ‘' Protectionists.” But it might evea lead to the importa- 
tion of skilled labour, which up to now is comparatively rare. 

There was, in the discuesion, a proper absence of remarks 
relative to the advisability of altering the coinage system, and 
as this branch of the subject is so far removed from the realm 
of the electrical engineer we do not propose to enter into 
it kere. 

Apart from engineering considerations, there can be little 
doubt that the adoption of the metric system in all matters 
appertaining to electricity and physics pure and simple is of 


vast importance. It is used almost exclusively in most of the 
technical colleges, and students of electrical engineering are 
trained to work and think in metrical measurements, yet as 
soon as they enter the industry they are once more thrown 
back on to our present system, which, we willingly allow, is 
clumsy—as clumsy as the division of the day into 24 hours, 
the hour into 60 minutes, and the minute into 60 seconds. But 
it is the engineering and other industries which must have the 
first consideration in a matter such as this. It is good to know 
that several large engineering firms in England have now defi- 
nitely decided to use the metric system, and that it will, there- 
fore, have а fair trial. So long as there is as strong a feeling as 
at present against making any change in our system of weights 
and measures, however, the establishment of a compulsory 
metric system will be premature. When the socialists’ Utopia 
is realised, when free trade is universal, when English has 
become the universal language, when there are no more wars, 
when disputes are speedily settled by arbitration, and when 
trades unions and employers’ federations recognise that their 
interests are identical, then Parliament, if there still be a Par- 
liament, will be able to pass a metric measures bill without 
opposition. But in any case, whatever steps either Great 
Britain or the United States of America may take to abandon 
the inch and pound, if the time be ripe for it in the nearer 
future, let them act simultaneously and in unison. The metric 
bill which Mr, SigwENs referred to as having been proposed 
in the United States Congress has already been withdrawn. 
The reason for its withdrawal, says the New York Engineering 
News, ‘is claimed not to be a lack of votes necessary to its 
passage, but a desire to win over its strongest opponents 
before its passage later.” 


THE DESIGN OF LARGE DYNAMOS. 


The following is an abstract of the discussion which took 
place on Thursday, February 12th, in connection with the 
Papers by Mr. W. B. Esson and Mr. E. K. Scott on the 
above subject. An article setting forth the principal points 
in these Papers appeared in our issues of January 30th and 
February 6th. 


Prof. С. A. CARUS-WILSON spoke on the queation of commutation and 
sparking in connection with continuous-current generators. Mr. Scott had 
stated іо his Paper that “ Designers appear to be practically agreed that 
to get sparkless commutation and a minimum zone of movement of the 
brushes, there musc be certain relationehip between the ampere-turns 
required for the air-gap at full load, and the cross- ampere turns of the 
armature." Mr. Scott then gave tables illustrating these points compiled 
from modern standard generators and lighting generators. But, in the 
way that he put it, the author seemed to go back to the old method of 
estimating the sparking capabilities of a generator by comparing the 
ampere-turps of the armature with the ampere-turns of the field. This 
view had been the working view for many years, ever since Mr. Esson 
brought it before the Institution, but it had given place, notably, to the 
view taken by American designers. The effect of Mr. Scott's view was 
well illustrated, he thought, by Fig. 1 [on next page], which was the diagram 
of the generator field, and the surface of the armature developed 
in the usus] way. It showed the magnetisation due to the field, 
the magnetisation due to the armature reaction and the megnetieation 
due to the field and armature combined. The view put forward 
by Mr. Scott was that in order to get sparkleas commutation the 
ampere-turns of the armature must bear a certain relation to the 
ampere-turns of the field. But in the instances given in the Paper 
taken from Messre. Parshall and Hcbart’s book of some General Electric 
dynamos, the actual ampere-turns of these generators on the armature 
were about half as much again as those due to the field. Therefore, the 
magnetisation due to the field would be considerably more tban wiped out 
by this effect. The chief point to discover was what happened under the 
brush, and any formule or any rule which merely gave the relation between 
the different fields under the pole did not help us at all. The field might 
be completely wiped out, but so long as there was the right atate of affairs 
under the brush sparkless commutation could be obtained. Therefore, to 
begin witb, this relation was an old-fashioned one and no guide whatever. 
The American way of looking at this matter was a step better. Instead of 
troubling their heads about what went on under the pole tips, they con- 
sidered the state of affairs under the brush and they measured the tendency 
to spark in a coil by what they called the reactance voltage. But he thought 
the American method failed in one respect. When a designer came to 
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consider whether the design was effective in counteracting this react- 
ance voltage, he compared it with what they called the average 
voltage—i.c., they took the voltage between the brushes and divided it 
by the number of coils between tbe brushes, and they got the average 
voltage between two commutator bars. It was then put in this way : The 
reactance voltage must bear а certain relation to theaverage voltage. Не 
believed, however, that this was entirely delusive, and that although it 
might in а given type of machine convey some idea as to whether the 
macbine was well designed or not, it did not indicate in the least what was 


p~ 


Fic. 1. —Magnetisation Curves. 


going on under the brush, because the average voltage was purely a mathe- 
matical expression and really did not represent anything. What was 
wanted to be known was what was going on under the brush which 
counteracted the tendency to spark as measured by the reactance voltage. 
The only thing to go by was the actual field in which the brush was placed. 
The first diagram showed that the field produced under the brueh by the 
armature reaction was of the wrong sign for commutation, and the amount 
of it practically depended upon the interpolar distances. In connection 
with the machines mentioned by Mr. Scott, an interesting comparision 
arose. Taking the 200kw. machine he got the following figures :— 
The induction in the gap was 8,000 lines per square centimetre, the 
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effect of the armature reaction under the pole tip was 8,000 lines, the 
effect of the induction under the brush due to armature reaction alone was 
equal to 2,600 lines per square centimetre, and this field was actually of 
the wrong sign for commutation. Comparing this with the 250kw. 
machine it would be found that, while from the point of view of the 
reaction voltage and the average voltige, the two machines were practically 
identical (the figures being 8 and 7 with the 200kw. machine and 5 апа 
5 in the other) in the 200kw. machine there was an induction under the 
brush of 2,600 lines, and in the other machine the induction was just half. 
The reason was that the interpolar distances in the 200kw. machine was 
only 21cm., as against 32cm. in the larger machine, At present the marvel 
was that we got sparkless commutation at all, and if it were not for 
the carbon brush we could not possibly get the results that we now did. 


> Force 
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As a matter of fact, the distribution curves of any of these generators 
or motors showed that the brushes were commutating sparklessly under 
conditions which one would have thought to be impossible. Fig. 2 
was from tests he made on a railway motor run as а generator. The type 
did not commend itself in any point, except that it gave admirable oppor. 
tunities for observing what a railway motor ought not to be. Nevertheless, 
it showed the point he wished to emphasise, that sparkless commutation 
was obtained in a field of the wrong sign. The question of commutation 
was full of difficulties, and we really knew very little about it. One of 
the best experiments would be to inves. 
tigate with a Duddell oscillator the 
conditions of reversal of current under 
the brush during the operation of a 
generator. 

Mr, A. C. EBORALL first referred 
to the question of the output coeff. 
cient ” and output formule of standard 
machines. He considered that the 
Steinmetz formula given by Mr. Scott 
was limited strictly to standard lines of 
machines, all of the same type and 
designed upon similar lines with regard 
to electrical and etic constants. 
Hence, he agreed with Mr. Scott that 
the better known output rule, which 
took the speed into account, was to be 
preferred for preliminary calculations. 
In a well-designed series of machines 
with similar constante, the value of the 
output coefficient varied in & perfectly 
regular way, according to the size of the 
machine. Thus, for instance, Fig. 3 [be- 
low] showed the value of the coefficient 
plotted against the corresponding 
values of the machine outputs for a 
standard series of 300kw. direct-current dynamos, all built to a certain 
standard specification ; the points lying off the curve, marked by crosses, 
belonging to older types, abendoned because the machines in question had 
bad "running values." It was very curious to see how symmetrical that 
curve was, Fig. 4 was a similar curve, drawn out for the standard series 
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of machines given by Mr. Scott in Table IV., and it could be seen certain 
sizes might be improved by slightly altering the dimensions or the ratings. 
Similar curves could be constructed for alternators and induction motore, 
and were of considerable use to the designer for preliminary calculations. 
Referring to Mr. Scott's standard specification for polyphase generators, he 
did not think it was possible to lay down hard-and-fast rules governing the 


THE ELECTRICIAN, FEBRUARY 27, 1908. 


771 


construction of alternators, on account of the widely varying conditions 
met with in regard to frequency, speed, pressure and so on, and, at anv 
rate, for large machines, each care must be decided on its own merita For 
instance, take the number of armature slots, iu a large machine it would 
rarely happen that two slots per pole per phase would be enough, although 
Mr. Scott stated that two were enough Mid three too many ; but the advan- 
tages in employing a larger number in the way of getting rid of harmonics 
in the ЕМЕ. wave and in diminishing armature leakage and noise, would 
far more than compensated the slight additional expense. Again, although 
he was personally in favour of former-wound coils as a rule, yet for certain 
cases hole windings were superior. Mr. Scott also stated that а two phase 
generator required 25 per cent. more armature copper than а three-phase 
machine. He was not aware of this in machines which he had had to do 
with, and, as a matter of fact, as Mr. Esson stated, a standard carcase 
would give precisely the same output, whether as two-phase or three-phase, 
with the same heating and pressure drop. It was different, however, with 
two-phase motors, as these were not only larger, but they were somewhat 
inferior to three-phase motors; for instance, а carcase for a 100 н.р. motor 
must be rated at 90 н.р. for а two-phase motor, the efficiency aud power- 
factor of this type being about 1 per cent. less, and the overload capacity, 
before falling out of step, 25 per cent. less. 

He thought Mr. Scott had made а slip in his remarks relative to high. 
speed alternators, or else he (Mr. Eborall) had not properly understood 
them. Quite apart from the question as to whether high speed was favour- 
able or otherwise for polyphase alternators, the low-frequency alternator 
had few poles, and the high-frequency machines many poles generally 
crowded ig rei and, therefore, in the latter case the high speed was 
favourable, because it allowed an increased pole pitch. Ae a matter of fact, 
quie independent of the frequency or anything else, he believed that if 

ere was one fact more firmly established than any other, it was that high 
speed was favourable to good operation of polyphase machioery. He would 
say that the bigher the speed the better the alternator. There was much 
better regulation, because the leakages were less, and the armature con- 
ductors compared with the fie'd conductors were fewer. Secondly, there 
was very much better parallel running. On the one hand, the cyclic 
1 of the high-speed engine was so much less, while on the other 
hand, for a given cyclic irregularity, the phase displacement of the E.M.F. 
waves of the machine in parallel was less, because the pole pitch of the 
high-speed machine was greater. While agreeing with Mr. Scott that it 
was important that the magnetic field system should vary as little as pos- 
sible from no load to full load, he did not thiak it was the most impor- 
tant matter. It was of greater importance to see that there was the proper 
ratio between the field ampsre-turns and the armature ampere-turns and 
also the c:rrect length of air-gap and the reduction of the armature 
leakage to а minimum, which meant, of course, the proper dimensions 
and number of slots. There was also the proper saturation of the 
pole shoes, cores and teeth which Mr. E-son indicated in his Paper, 
and with which he quite agreed. Dealing with Mr. E:son's Paper, 
he pointed out that the A.E.G. machines at Moabit (Berlin) were certainly 
not the largest that had been constructed, as stated by the author. 
For six months a 3, 500k w. machine had been in operation in the power 
station of the Metropolitan Electric Supply Co. at Willeaden, and he was 
now putting down a second one. This machine was a 10,500-volt one 
running at 75 revs. per min., and the problem of designing it was not made 
easier by the fact that the frequency]was 60 W, which necessitated 90 poles 
on the magnet - wheel. 

He endorsed Mr. Esson’s opinion cn the superiority of the core type of 
transformer over the older shell iype. Even with transformers for 5000 
and 10,000 volts, none of the internal parts of the high-pressure windings 
differed very much in temperature from the outside portions. With the 
old shell type, some of the internal parts of the high-pressure windings, 
with ой circulation, got far hotter thau was safe for the insulation, no 
matter what the character of this might be. Not oaly did breakdowns of 
the high.pressure insulation oocur, but this type of machine regulated 
badly on inductive loads. Another advantage of the core type of trans- 
former was that it could be built with butted joints. This was an advan- 
tago for power work, and especially in transformera for export, because it 
allowed simply of a stock of spare coils being carried which could be quickly 
replaced іп case of a burn-out. Transformers with butted joints had a 

t no-load current, but for power work, where they wera always pretty 
ully loaded, the increase in the no-load current was a very small matter. 
Compared with the shell type of tranformer, owing to the small depth of 
the wioding and also owing to the high reluctance of the leakage path, 
the leakage flux in the transformer could be kept very low, which 
meant that the transformer would regulate properly on an induc- 
tive load. With the shell type the reluctance of the leakage path 
was relatively very much higher, во that no matter how much material 
or what proportion of iron to copper was taken, they would never regu- 
late so well on an inductive load as a transformer of the core type of 
corresponding size. It was perfectly easy to build 100kw. transformera of 
the core type with a drop of under 4 per cent. on an inductive losd and a 
power-factor of 6 per cent., and it was absolutely impossible to obtain such 
a machine of the shell type, unless its proportions were so modified that its 
efficiency, and especially the iron losses, became altogether bad. He was 
rather surprised that Mr. Esson had not touched upon the question of cool. 
ing, because this was the most difficult problem that the designer of large 
transformers had to face. With transformera above 100kw. in size, some 
form of artificial cooling was an absolute necessity if waste of material was 
to be avoided. On the whole, he thought forced draught cooling was pre- 
ferable because it was cleaner and more convenient, provided the trans- 
formers were in à dry place. With very large transformers up to 500kw. 
or 1,000k w., oil cooled in a sub-station, it was not a very nice thing to have 
such a large quantity of oil constantly there. After the windings had been 
some time in the oil—say, two or three years—it was not advisable to touch 
them, as the insulation, in many cases, would fall to pieces, and it generally 


meant that, if a high-pressure coil burned out, the whole of the windings 
had to be renewed simply on that account. 

Mr. Esson had made a slip in his reference to Mr. Heyland's compensated 
motor, because this was a pure iaduction motor and nothing else, It was 
simply an ordinary induction motor with the addition of a small commu- 
tator, which worked perfectly sparklessly, in addition to the usual slip 
rings. The motor worked with a rotating field and a short-circuited rotor. 
Ite speed was synchronous at no load, and dropped 3 or 4 per cent. at full 
load. The function of the commutator was simply to supply the com- 
perenne wattleas current. Although its power-factor was unity at all 
oads, he did not think the Heyland compensated motor would ever come 
into very extended use for ordinary industrial purposes, because the 
standard induction motor had a power-factor lying between 80 and 90 per 
cent., and it would not pay to go tothe expense of attaching а commutator 
for that small difference in the case of, say, a 10 н.р. motor. But in con- 
nection with very large motors, and especially 50 ^. slow-speed power 
motors, which had many poles, it would undoubtedly pay to attach any 
device which would improve the power-factor, and for such & purpose he 
regarded the Heyland motor which was a very simple thing—as being 
thoroughly sound and commercial. 

On the question of the regulation of alternators, dealt with by Mr. 
Esson, he thought the author's statement would lead one to infer that it 
was possible for bim and others to build alternators having a pressure 
drop of 24 per cent, at constant speed and regulation, and more or less 
inductive loads. But this was very nearly a physical impossibility. With 
modern iron-cored machines it was impossible to get such a small 
drop without making the machines as big as a house. Of course, a 
24рег cent. drop could be obtained if the machine was built excessively 
heavy ; but, generally speaking, it was ап impossibility to design a standard 
line of efficient iron-cored alternatora having a drop of the order of 

per cent. What could be obtained in the way of pressure-drop was 
12 per cent. at the best, with a power-factor of 0°8 or 4 per cent. with a 
power-factor of unity. As Mr. Eseon quite rightly pointed out, Conti- 
nental machines generally had drops of S:to 6 per cent. with a power- 
factor of unity and 16 to 18 per cent. with a power-factor of 08. 
As an example of a case iu which a low-pressure drop on the alter- 
nators was a necessity, he instanced a three-pbase railway system on 
which there were periodically few trains ruaning with three-phase motors 
on the cara. On such a line it could easily happen that the load would 
fluctuate from zero to maximum in a very few minutes, and at maximum 
load the terminal pressure on the motora would be normal. Under these 
conditions what happened in the way of drops would be as follows :—Trolley 
lines 5 per cent. ; transformers 4 per cent.; in the high-pressure feeders 
5 per cent.; in the generators 16 per cent. from no load to full load; and 
due to the engine governors another 5 per cent. because the alterna- 
tors had to run in parallel; a total of 55 per cent. This meant that if, 
for instance, the normal pressure at the station 'bus bars was 6,000 volts, 
there was a constant fluctuation from 6,000 to 8,000 volts at the 'bus bars, 
and on the cars from 500 to 600 volts, which was not a very nice thing to 
contemplate. Ав а matter of fact, the variation was even more than this 
in such a system, and some sort of automatic regulation would have to be 
thought of. It was very difficult to work with smaller drops of pressure, 
than 5 or 6 per cent. if the generators had to work in parallel, 
and if they were driven by slow-speed engines his experience was that a 
preesure drop of about 15 per cent. at a power-factor of 0:8 was about the 
lowest that could be worked with. The limite were fixed simply by the 
requirements of parallel running and nothing else. | 

His last point was to express surprise that neither of the authors had 
referred to the question of the compounding of alternators. This wes а 
question which was occupying the attention of up-to-date designers very 
much at the present time. Of course, there were several ways of doing 
this, but it was very difficult to do. His opinion was that the solution 
of this problem was of very great importance to the electrical industry, 
especially in cases like the one he had mentioned— viz., a three-phase high- 
speed railway. Personally, he thought the solution would come from the 
use of asynchronous generators and not synchronous machines. There 
were some pretty big difficulties in counection with the latter. They had 
a relatively very high armature reaction, and even if they were successfully 
compounded without excessive complication, a little reflection would show 
that in a big station with a number of such machines running in parallel, 
all sorts of complications might arise. In fact, there was a totally new set 
of conditions which he thought it would be very difficult to comply with. 
Alternators in parallel operated by reason of the synchronising current 
which passed between them, and with a compound winding on each of the 
alternators, there was no telling what extraordinary effects might be 
obtained. On the other hand, asynchronous machines worked by reason 
of their reactions, and, being asynchronous, there was no difficulty with 
regard to parallel running. Their operation was quite as simple as, and 
analagous to, ordinary direct.current shunt-wound machines, Mr. Heyland's 
device for asynchronous motora was of very great value, because, 
simply by the addition of the commutator, an ordinary induction 
motor would generate current even if driven above synchronism. The 
machine became self-exciting with the Heyland device, which took the 
place of the exciter, and by using a supplemental set of brushes on the 
commutator and pasting the main current through the rotor winding 
the machines could be compounded or even over-compounded, and this 
had actually been done. In fact, these asynchronous motora were now 
commercial articles, and asynchronous alternators could be constructed 
which were self-exciting of, say, 200kw. with a full pressure drop of only 
ó per cent. on full load and any power-factor. To give an idea of the 
dimensions of the commutator of such а 200kw. machine, he said 16 was 
about 14in. in diameter and бір. in width, and for a 20-pole machine there 
would only be about 100 ents. Such a machine was cheaper then 
one with an exciter attached, and it could not spark. If the president 
would allow him one evening he would like to bring down a small machine 
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and show it to the Institution, and the members could see for themselves 
the advantages he claimed for it. 

The PRESIDENT remarked tbat the Institution would be very glad to 
see the machine. It did not matter whether the Paper on theevening it 
was exhibited was on the same subject or not. They would be very glad 


to see ib all the same, 
(To be concluded.) 


DISCUSSION ON THE METRIC SYSTEM. 
(Concluded from page 732.) 


The discussion on the metric system of weights and measures 
at the Institution of Electrical Engineers was resumed on 
Thursday, February 5th. The following is an abstract :— 


Sir FREDERICK BRAMWELL referred to Mr. Siemens’ correction 
concerning the penalties in the acts enforcing the English weights and 
measures, and acknowledged that he had made a mistake, but, at the 
same time, he could only imagine that theee tremendous penalties were 
invented by the advocates of the metric system to get their own system 
enforced in preference. The metric system was being forced upon us by 
the French nation, but it did not eeem to him to become a nation like the 
French to enforce such a thing upon anybody. To thepresent day the French 
could not state in words 99 without reverting to the childish expedient 
of four twenties, one tenand a nine. He would ask Mr. Siemens, when he 
was consulted about the framing of the new act, to put in a conscientious 
objectors’ clause as had been done in the Vaccination Act. 

Mr. EMERSON DOWSON, who represented the Decimal Association, 
thought the real question at issue was to see how far we could, and how 
far we ought to, adopt an international system of weights and measures, 
and not merely to discuss the relative merits of either the metric or 
British systems. He did not consider Sir Frederick Bramwell’s reference 
to the opinion of Napoleon applied to-day, as since then the trade of the 
world had increased enormously as well as our commercial relations with 
other countries. With regard to the opinion of Sir Beresford Hope, 
also quoted by Sir Frederick, the speaker advised his audience t» 
read the speech in question which would probably give a different 
imprese ion to the short extracts. Personally, he believed that no 
system was the best uuder all circumstancee, and from the practical 
point of view they would have to select that which had the fewest 
disadvantages. Sir Frederick Bramwell had admitted that our manufac- 
turers апа merchants would be handicapped in their dealings with 
foreign countries if they did not work on the metric system, but acccording 
to him they must use the metric for their foreign trade and the English 
system for their home trade. Such a dual system had many obvious 
drawbacks and could not go right. All scientific men at the present day 
used the metric system, and it was а great mistake to suppose that if the 
decimal system was generally adopted vulgar fractions would not be used. 
Decimals were not upheld as exclusively right or pre#mivently con- 
venient, and the use of vulgar fractions was common in metric countries. 
In no single instance had any country given up the decimal system after 
it had once adopted it. Even in Great Britain in makers' price lists of 
pipes, steam fittings, &c., it was usual to give dimensions in millimetres 
with а single decimal point. He agreed with Sir Frederick Bramwell that 
& long list of Greek and Latin names was most undesirable, but in actual 
practice only a few were used. We only needed the metre divided into 
centimetres and millimetres, and the kilogramme divided into grammes. 
The metre could be squared or cubed just as the pound or foot could. The 
pound could be used for half a kilo just as the livre was in France. To save 
our time and help us in our dealings with foreignere, surely it was worth 
while to put up with а temporary inconvenience with our weights 
and measures, апа to adopt those which had been adopted by nearly all 
the countries of the world. We had also to think of our colonies and 
dependencies, most of whom were really anxious to adopt the metric 
system, and were waiting for the mother country to take the lead. Actually 
we were within measurable distance of an international system if we 
would but have it. Men of science had adopted it already, and he asked 
why should not engineers and manufacturers do the same ? 

Mr. THOMAS PARKER said that the metric system was a kind of 
intermittent one which science could not very well do without. After 
using the metric system for 30 years, however, and having devoted some 
four years of careful study to the matter, he had come to the conclusion 
that the units of the system were entirely unsatisfactory and imperfect. 
In looking over the evidence he found men coming forward representing 
the highest manufacturers saying that they would not have it. Не also 
found such men as the chief constructor of the navy of Americi sayiog 
they would not have it, but none of them went into the thing to see how 
it could be made better. The only way to improve the units of the metric 
system was by altering tbe length of the metre. No sub-division of the pre- 
sent metre gave us what our British inch did. He had made & number of 
exploiting figures and experiments to try to find out whether we could mend 
this unit, and he had arrived at the conclusion that if we were to have a 
perfect list of units in tlie metric eystem there should only be one length 
—viz., the British inch. There could be no improvement on that inch, 
and by doing this no one would be confined to the use of decimals, but 
could use all the arithmetic they were now using and have all the advan- 
tages of the metric system. Legalise the weight of the volume of a cubic 
inch of water and the thing was done, Four or five years ago he would 
have gone as wildly as anybody to crush the British system for the benefit 
of the metric system, but now he said that if they did this they would dis- 
grace themselves for all time. We were now asked to adopt the inetric 
system in this country, but it would only be done at the expense of a social 


revolution and millions of money. If his suggestion was carried out—i.e., 
to permit the inch as a unit of the metric system —they simplified matters 
and disturbed notbing. According to what we had heard of the Americans, 
they scrapped everything when it was not of any further use, and he 
expected that they would at once scrap the metre and all that belonged to 
it and adopt the inch. He hoped that those gentlemen who would be 
called upon to decide, for tbis country, the matter of weights and measures, 
were men who looked at economic policy and who would practice a little 
common sense instead of high science in this matter. | 

Sir ANDREW NOBLE considered it a scandal and a disgrace to this 
country that we had never had our pound decimalised. At present every 
silver coin we had was an exact decimal of a pound, and it was only neces- 
sary to make the alteration of 50 farthings to a shilling in order to bring 
about that every subdivision of a pound would be represented by three 
decimals, At present, with 198. 112d. there were six figures, and some- 
thing cught to be done to reduce this number. It was a very great 
inconvenience in our dealings with foreign countries that we had 
not adopted the metric system. All our weights and measures 
were haphazard. Take, for instance, the thermometer, which was 
founded upon error. The only common weight that he knew of was the 
grain. Our ounces were different and our pounds were different. The 
difficulties placed upon anyone like himself who had to compare foreign 
weights were almost insuperable. The French system was, in his opinion, 
a most carefully thought-out and perfect one. It was based upon the 
element of length—the metre, which was one ten-millionth part of the 
quadrant of a great circle paseing through Paris. The one great advantage 
of the system would be that it would give uniformity over all countries, 
and he need scarcely add that it would be hopeless to expect other nations 
to adopt our system. The metric system ought to be made compulsory 
within a certain number of years. A most admirable proposition, however, 
had been made by Prof. Johnstone Stoney, by which it was possible to 
alter our weights and measures almost infinitesimally and at the tame 
time keep the tame definition. He (Prof. Johnstone Stoney) proposed 
that the new yard should be 9 decimetres. Most people when using the 
centimetre called it 0:4 of an inch, so that the alteration was verry slight, in 
order to make it exactly 0'4. In this way the yard would only be altered 
by an exceedingly small fraction, about 1 per cent. of its length. The same 
would apply to the foot and the inch. The latter would them be 25mm. 
An iuch would only be altered by one-hundredth of its length. Then 
Prof. Johnstone Stoney proposed that the mile should be 1,600 metres. 
This would mean that our mile would then differ from the pre ent one 
only by about the breadth of a narrow lane, and no inconvenience would 
result from that. The new pound would be 44 hectogrammaes exactly, 
which would differ by about only 1 per cent. Sooner or later the metric 
system must be adopted, and it ought to be as soon as possible. 

Mr. LESLIE ROBERTSON, who has had experience as an engineer 
under the French Government, recounted the trouble he got into in 
connection with piston rods. In England we made them 2in., but they 
were not made 50:8mm. abroad, and, therefore, the whole of his drawings 
had to be re-drawn. Another very serious inconvenience arose in connection 
with screw threads. The British threads were not the same as the metrical 
tbreads, and certain threads were worked out on the Continent with 
British measures. He bad found that metrical threads stripped very easily, 
and were not at all satisfactory. This, he thought, was emphasised by the 
fact that in a large number of German workshops they were using the 
Whitworth standard. He thought the compulsory use of the metric 
system was а very drastis step if it were taken by the Government, and 
that the Institution should consider the matter extremely carefully before 
passing any resolution to this effect, if this was the intention. 

Prof. JOHNSTONE STONEY gave much of the history of the intro- 
duction of the metric system into Great Britain that Mr. Siemens had 
already given. He said there had been three metric acts. First, the Act of 
1864, which was intended to render the system permissible, but which 
failed in consequence of legal difficulties ; then, in 1878, an act was passed 
making the use of the system legal. But after this act passed the lawyers 
held that in consequence of its not having recited and repealed a clause of 
an earlier act, the system was not permissible for purchase or sale purposes. 
The result had been that metric weights were used for all scientific pur- 
poses in this country, but could not be used even for pharmaceutical pur- · 
poses, and it had been necessary to continue the old and extremely bad 
system which was known as the apothecaries weights and measures under 
the Act of 1878. Then came the Act of 1897, which contained certain 
modifications suggested by him to the Commit'ee of the Royal Society, 
who considered the matter. Since then deputations had waited upon tbe 
Government, and both Mr. Ritchie and Mr. Balfour had expressed the 
opinion that the next step should be taken by the people and not by 
Parliament. What was wanted now, in his opinion, was to make it possible 
to use the metric system without trade losses, as he believed it was better 
to lead people than to drive them. Не had, therefore, submitted the 
proposal referred to by Sir Andrew Noble of alteriog the standards of length 
and weight without altering the relations in which the different вир- 
divisions of the imperial system stood to one another. He proposed to 
alter them by excessively small quantities which would enable them to be 
brought into simple relation with the metric system. Ву this means 1t 
would be possible for work begun in workshops using the metric system to 
be completed in shops using the imperial system. He was convinced that 
we might wait for 50 years before the metric system pure and simple was 
imposed, and he claimed that persons taking up the attitude that Sir 
Frederick Bramwell had done ought to accept his proposal with readiness. 

The PRESIDENT read a letter from Lord Kelvin as follows: —“ Will 
you tell the meeting that I am very sorry I cannot be present to hear Bir 
Frederick Bramwell and to endeavour to convinoe him that the univeraal 
adoption of the French metric system by electrical engineers and A ul 
of all classes and common-sense people throughout the country, and in all 
shops and workshops and factories, will be a great blessing to every indivi- 
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dual person concerned, including home and colonial British subjects and 
the whole of the world.” 

Sir WILLIAM PREECE said he was present to differ from his friend 
Sir Frederick Bramwell. His contention was that if either a decimal or 
metric system were adopted it must be because there was a necessity for it. 
No compulsory Act of Parliament nor any resolution of the Institution 
would force it upon the country. If it was wanted, then it did not want 
an Act of Parliament to enforce it. Mr. Parker had based a system on the 
incb, and said that the inch could not be improved. Toa certain extent 
he agreed with this, but would go farther and say it could not be made 
worse, But if Mr. Parker's inch were a scientific inch it would not be a 
bad system at all. Prof. Johnstone Stoney's suggestion was, however, 
much better. If any change were made it would have to be, with our 

ent knowledge, based on the metric system. Не коет, as a matter of 

, that the metric system was used by Messrs, Willans and Robinson, 
Messrs. Siemens Bros. & Co., Mesera, Greenwood and Batley, the Shrop- 
shire Iron Co., and many others. He had been a member for over a 
quarter of a century of the Standards Committee of the British Associa- 
tion, which had introduced the C.G.S. system of units that was purely 
metrical. Was there a man in the room who had found ару difficulty in 
applsing it! They had had to change the value of the ohm twice. Had it 
incurred any difficulty or trouble! On the contrary, throughout the whole 
world, in every country without exception, the metrical system had been 
used, and even bie friend Parker had, after all, endeavoured to meet the 
metric syatem half way. If any change were made at all, it would have to 
be the whole metrical system or nothing. The time was not very far 
distant when we should be forced by our trade and our commerce to adopt 
either the metrical system in its entirety or a very close approach to it. 

Mr. B. H. BROUGH ridiculed the idea of fining or imprisoning any one who 
did not use the metric system. The whole question was one of commercial 
expediency. Hecould quite imagine that for theelectrical engineerthe metric 
system was particularly convenient, because if the change was made it would 
have less effect on the electrical industry than upon other engineera, because 
the electrical engineer was more dependent upon German ekill than other 
branches of the profession were. At present the English imports from 
Germany of electrical machinery were twenty times the exporte. In other 
branches of industry the advantage would be all on the side of Germany. 
Let them think fora moment what the change would mean. Every retail 
trader throughout the kingdom would want a new set of weights and 
measures, which German manufacturers would bave in stock ready to 
supply. Every gas pipe in our houses would have to be torn out, the 

hitworth screw thread would have to go, all gauges and templates would 
have to be scrapped, and the British working man would be fined for 
drinking his beer out of a pint pot. Mr. Siemens spoke of tne joiner being 
able to use mm. Most English joiners used the 2tt. rule, but the German 
joiner used the Rhenish inch, and would mentally translate his inches into 
millimetres if he saw a policeman’s belmet in the neighbourhood. In dis- 
cussions of this description he thought advocates of the metric system 
were apt to be led astray by their enthusiasm, and many misleading argu- 
ments were often made, and even up-to-date arithmetic books were 
not altogether accurate. One such, written by a Cambridge master, stated 
that in all civil sed countries, Great Britain being unfortunately the'excep- 
tion, coinage weights and measures were arranged on the decimal system. 
This was a most misleading statement, becaure the author did not state 
that Great Britain, her colonies and dependencies, the United States and 
Rusaia, where the metric measurements were not used, represented no lees 
than 40 per cent. of the population of the globe. No doubt it would be an 
ideal arrangement if there could be uniformity, but it was questionable 
whether a change to the metric system, in order to secure this, would 
compensate for the consequent destruction of our standards and the 
rendering of our existing literature absolutely valueless. | 

Sir JOHN WOLFE BARRY said he was bold enough to вау that he was 
averse to the metre as a unit altogether, and averse to the decimal system 
for purposes of calculation. He did not say that both might not be useful 
to many people, but he was perfectly certain that they were not useful to 
everybody. He did not deny that our present system of weights and 
measures was complicated, but this hed notbing to do with the question 
of adopting either the decimal or metrical system. We had been told that 
we must of necessity come to the decimal system because tbe Latin nations 
backed up by Germany had adopted it. This reminded him of the old 
saying that everyone must learn French ог we could not speak to every- 
body on the Continent. But what was theresult. The English language 
was far more universally used all over the world. Our object ought to be 
to get the best system. He held that Great Britain with her colonies and 
dependencies and the United States would set the tune and that others 
would follow, Therefore, let us see what was the best system, and not 
rush at the metric system or decimal system because we were told that а 
number of people who were not great commercial people had adopted it. 
He was convinced that the metre was too large & unit, and that the division 
of 12 was far more convenient than any division of 10. We talked about 
international trade. How much did we export into all these protectionist 
countries? Why did we want to cultivate and make it easy for Conti- 
nental nations to supply our home market and our colonial markets when 
we got no reciprocity whatever. He was not saying that this was а reason 
against the decimal, metric or duodecimal systems, but merely alluded t» 
it because it was so ardently advocated that the metric system was impera- 
tive to international trade. He did not think it was necessary for inter- 
national trade, in the sense that it was understood. Several speakers had 
stated that it would make it easier for our friends—represented by 
Mr. Siemens—to deal with us in every market of the world, but was thisa 
reason for leaving our convenient units and adopting inconvenient ones ? 
What was to be done with the measure of time? Was the day to be 
divided into 20 hours instead of 24, and what was to be done with the 
measurements of latitude and longitude? Were they to be all made 
decimals and our sailors to be forbidden to sound in fathoms ? 


Sir WILLIAM PREECE: Are you aware, Sir, that the people who ' 
brought out the decimal system also brought out a 10-day week! 

Sir JOHN WOLFE BARRY replied " Very likely," but he did not 
think this bad been adopted for the computation of time at present, He 
thought it ridiculous in this year 1903 to think for one moment that ` 
Parliament by an act could make compulsory weights and measures which 
were inconvenient to the population. He firmly believed that for scientific ` 
purposes, and possibly for electrical purposes, it might be ezceedingly 
useful to use the decimal or metric system, but to make it compulsory 
when we got on as well as we did, was ridiculous. Further, if а decimal 
system was adopted it would absolutely destroy that mental arithmetic 
which most people utilised in their calculations. 

Мг. F. W. P. WALKER supported the previous speaker, Не said he 
would go further than Sir John Wolle Barry. Personally, in the course of 
his business as an engineer, he had a good deal to do with calculations, and 
he had the greatest horror of the decimal system. He had confidence in 
the old system, and it would be very foolish for this country, with its 
decreasing foreign trade, to put the metric system upon the people merely ` 
for the sake of being ia with everyone. 

Mr. J. N. SHOOLBRED, speaking with regard to the difficulties which 
it had been said would attend the introduction of the metric system in: 
England, thought that a consideration of the provisions of the measure: 
now before the American Congress might tend to solve some of these. In 
the first inetance, it was proposed to impose it upon the Government 
departments, and, after a period, upon the public, but no penalties what- 
ever were attached to the non-use of it. Such a method was much better 
than compulsion. The metric system was viewed very favourably in the 
United States, but he thought a fine example of what might be done 
voluntarily was the universal use of the C.G.S. system of units. 

Col. R. E. CROMPTON thought that a great deal of irrelevant matter 
had been brought into the discussion. lt was a question of possibility. 
We all desired uniformity of measurements, as far as it could be obtained. 
The people to whom the change would apply more than anyone else were 
mechanical engineers, but all the greatest mechanical engineera of England 
and the United States were »g:iust the change to the metric system. 
Mr. Shoolbred had stated that America was in favour of it, but he was 
totally wrong. He (Col. Crompton) hed the latest information, and it was 
that if ever there was a strong determination to stick to the inch it was in 
America. When they attempted to alter all the standards of measurement 
in mechanical workshops, they were tackliog a subject which iavolved 
millions of money, and the mecbanical engineering output of England and 
America was far greater than all tbe rest of the world put together. 
Germany was quite а new nation in these matters ; it had started but а 
few years ago. France had been at it some little time, but what were they 
compared with England and the United States? They were absolutely out 
of it, both in the amount of plant and the money invested in linear 
measurement - viz., plaut used for repetition machinery. Far from making 
the alteration which Prof. Johnstone Stoney described, it was perfectly 
impossible altogether. lf any alteration bad to be made it was to make 
the millimetre the exact fifth of an inch, and this was the alteration which 
would come. There was no question about it. The tail could not wag the 
dog, and in this particular case the dog was the inch. There was a great 
deal to be said upon the subject, but he could not refrain from saying that 
the whole of the Continental nations had been at it all these years with a 
millimetre leading screw, but the inconvenience was so great that they had 
had practically to abandon it. Not one of the metric system screw threads 
bore any definite scale relation to its diame er. He had brought with 
him a screw cutting board from a metrical lathe, and it was the most 
comical table he ever saw. They were obliged to talk about 77/10mm. pitch, 
and it was small wonder that they were beginning to use the Whitworth. 

Major-Gen. WEBBER reminded the Institution that there was a great 
body of men in this country, numbering upwards of 55,000— viz., the build- 
ing trade—who used feet, inches and pounds, and who would have to be 
consulted just as much as the engineering profession. He was sorry that there 
was no representative of the building trade present who had worked both 
in France and in Englaud. If anyone would take the trouble to write down 
a few simple problems in the cubic measurements for earthwork and brick- 
work, he would find that the number of figures in the duodecimal system 
—our system —as compared with the metric system, would be as 62—25, 
but the question of using either system was largely a matter of sentiment. 

Mr. A. E. LEVIN thought to call our English system a duodecimal 
system was gross flattery. In the whole range of the avoirdupois measures 
there was no fraction of 5. Objection had sometimes been made to the 
metric system because the multiples and sub-multiples were expressed in 
Greek and Latin names, but he did not know that this objection had met 
with much success. Col. Crompton had spoken of the enormous cost of 
rearranging templates, &c., but surely the cost in time wasted when dealing 
with feet and inches would in a few years be enormously greater. 

Mr. ALEXANDER SIEMENS, who replied to the discussion, dealt first 
of all with Col. Crompton's remarks. He had been prepared, he said, to 
hear this speaker mention screw threads, and во he had had some prepared 
for his special delectation. 'Two were made on a metric lathe with a 1mm. 
leading screw, and two were made on a bench with a zin. leading screw. 
Two of the screws had a pitch of zin., and tne other two had a 4mm. pitch. 
'The nuts for the 4mm. pitch scréw were made with а French tap and the 
others with an English tap, aud he asked Col. Crompton to say which of 
the screws were made with the lmm. leading screw and which with the 
other. He agreed with Col. Crompton that a lot of extraneous та {ег had 
been brought into the debate. The title of the discussion was The Metric 
System,” and Sir Frederick Bramwell began by bringing in а comparison 
which he, personally, had not made and did not want to make. This ques- 
tion of comparison had been brought in because he had quoted what a 
Select Committee of the House of Commons bad said. This was not his 
own statement, and, iu fact, two Committees of the House of Commons had 
decided that it would be desirable to introduce the metric system into this 
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country, and one of the main reasons was international trade. He had 
mentioned this in his earlier remarks, although Sir Frederick Bramwell 
had said he did not. 
weights and measures was desirable, had been come to by other people, and 
the instruction to the German Committee of 1862 was that they should 
find a national system and not an international system. But this Com- 
mittee decided that if any change were to be made it should be to an 
international system, and that there were only two tbings which they 
bad to choose from—viz, the English or the French systems. The ques- 
tion was gone into very thoroughly, and the upshot was that they adopted 
the metric system. He wished to point out that this committee had no 
predilection for either system. In fact, if anything, they would be likely 
to favour the English, because in 1862—40 years ago—everything Eoglish 
was considered in Germany as something extraordinarily good, and one 
could not give a greater recommendation than to say that a thing was 
English. Then with regard to the Greek and Latin names, the fact of the 
matter was that not many were used. In length the kilometre, metre and 
millimetre, and sometimes the centimetre were used, as also were the kilo- 
gramme and grdmme and the litre, and everything was squared or 
cubed. In Sweden, Holland and Germany special names were introduced, 
and in Germany the kilogramme was not used, as the metric pound—500 
grammes— had been adopted long before, in 1840. Опе of the great points 
brought forward against the metric system was the decimal division, but 
in this he thought some of the speakers had put the cart hefore the horse, 
because the people who devised the metric system did not afterwards force 
decimal arithmetic upon an unwilling public, but they divided the metre 


The opinion he had given that a general system of 


into decimal parts and so on, because the decimal system was already 
in use. Even Sir John Wolfe Barry—who was such an expert in the 
English and duodecimal systems that he had never had any serious experi- 
ence with the metric system—would find that the moment he began to 
really work in the system, there were as many short cuts in it as there 
were in the English. It all depended entirely upon what one was used to. 
Personally, he could use either, although he had been educated up in feet 
and inches, having lived in Germany before the metric system became com- 
pulsory. Referring once more to Col. Crompton's comments on German screw 
threads, he said he was sorry that he had not the B.A. screw threads 
with him, because every mortal one of them had got two decimals of an 
inch. He did not believe that the period of transition would be во very 
difficult or cause во much commotion as people thought. One difficulty 
was certainly the screw thread, and this talk about Germany using the 
Whitworth standard was all мегу fine; but, as а matter of fact, there were 
no end of screw-thread standards in Germany, and there were also a large 
number in England. But the upshot of the deliberations of different 
committees all over the wurld had been that it was practically impossible 
to make screws fit which had been manufactured by different firms unless 
standard screws and cutters were deposited in some place where everybody 
could go and compare them. At present the War Office was putting up а 
standard screw machine in the National Physical Laboratory, where all 
screws to be supplied to the War Office could be standardised. In con- 
clusion, he read extracts from a letter he had received from a little 
Cumberland village which showed how the metric system had been under- 
stood and applied by the simple country people up there. | 


THE ROTHESAY ELECTRIC TRAMWAYS. 


These electric tramways, which were opened la:t August, are a 
development of a line of horse tramways which dates back to the 
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way company, and eventually acquired the undertaking in order to 
introduce electric traction. An agreement was drawn up between 
the two companies, and arrangements were also concluded with the 
Rothesay Town Council and the Buteshire County Council by which 
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FId. II. - MAP or THE District, SHOWING PRESENT ROUTE AND PROPOSED EXTENSIONS, 


ear 1579, when а line was constructed between Rothesay and Port 
Bannatyne (see map, Fig. 1), a distance of about 24 miles In 1899 
the; British Electric Traction Co. made overtures to the local tram- 


the option of these bodies to acquire the tramway undertaking Was 
tponed for a period of 35 years. А provisional order authori 
ouble track throughout and the use of electric traction was obtain 
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in the following year, but the work of conversion was only com- | The sole-plates are 10in. by fin. by 20in. long. Cast-steel points 

тепсей early in 1902, Some trouble was anticipated in overcoming | with wrought-steel tongues are used, these being 3ft. Gin. long. The 

the opposition of frontagers, but in the end far more consenta | bonding throughout is of * Neptune” standard bonds. The gradients 

| are not heavy, and the line, which is double 

track throughout, runs almost entirely on the 

l | shore road. Тһе overhead construction includes 

| nothing unusual, апа follows standard practice 

| throughout. А characteristic view is given in 

| Fig. 2, which shows permanent way and over- 
head construction. 


А > The contract for the power house included the 

А < n removal of the original power plant of the pra 
7$- s burn station of the Glasgow tramways as already 
; 4 * E S mentioned above, and, in addition, a complete 


enn set, the machine being one of Dick, 
err & Co.'s standard machines directly coupled 
to а Browett-Lindley engine. 'The new engine 
is of the vertical enclosed self-lubricating type 
and is compound, with cylinders 1l4in. by 18in. 
by 18in. stroke, running at 450 revs. per min. 
A view of the combined set is given in Fig. 3. 
The generator, having a capacity of 150kw., is 
of the compound-wound type, and is in all re- 
spects in accordance with the standard practice 
adopted by Messrs Dick, Kerr & Co. in their 
continuous-current machinery. It is four-polar, 
the yoke being of cast-iron, and the pole pieces 
of laminated steel cast into the frame. The field 
spools are of sheet iron, with brass ends, the series 
and shunt windings being kept quite distinct 
from one another, thus avoiding the disturbance 
of both windings should it be necessary to repair 
either the shunt or the series. The armature is 
of the drum-wound type, the winding being 
carried in slots built up by core laminations. 
These are carried on the special form of spider 
which is a distinct and characteristic feature 
of the Dick, Kerr generator. А battery of two 
sets of cells has been provided, having a dis- 
charge capacity of 350 amperes for one hour. In 
conjunction with this, a reversible booster has 
been supplied, which consists of a shunt-wound 
motor directly coupled to a differentially-wound 


Fic. 2.—V1iEW TAKEN ON THE LINE. 


were obtained than was necessary to comply with 
the statute. 

Rotheeay is the principal town on the Iele of 
Bute, and is famous throughout Scotland as a 
watering place, large numbers of visitors crowd- 
ing there during the summer months. The town 
and district is one in which electric tramways 
should prove a conspicuous success, and when the 
farther proposed extensions are opened up the 
кунет will not only connect important districts 
together, but will give touri-ts an excellent 
opportunity of viewing the charming coast line 
that exists. 

The contract for the equipment of the line was 
awarded to Messrs. Dick, Kerr & Co., and it 
presents some points of interest, arising mainly 
from the unusual conditions which prevailed. 
The work involved the complete dismantling and 
re-erection in Rothesay of the electrical plant 
which for some time operated the tramways on 
the original Springburn route of the Glasgow 
Corporation, and the supply of new electrical 
plant and auxiliary machinery. The contract 
also covered the construction of permanent way 
and the supply and erection of overhead material. 

Quite unusual difficulties prevailed in regard 
to the transport of material, and it was necessary 
to improvise plant in order to ship and land the 
apparatus successfully. The main difficulty arose 
in landing the material and plant at Rothesay, 
the only available landing pier being quite un- 
provided with apparatus for the hoisting of heavy 
goods. It was not easy, for instance, to land 
cars, not so much on account of their weight as 
their extreme length, which was in some casea 
43ft. bin. The cars and the plant were tran- 
shipped from Glasgow by means of barges, and 
were landed at Rothesay by cranes specially 
erected on the pierhead. 

There are no special features in the permanent 
way, the construction being on standard lines. The gauge of the 
line is 3ft. 6in., the rails being 60ft. long, the section being some- 
what heavy and weighing 94lb. per yard and 971b. at cross-overs. 


Fic. 3.—Dick KERR—BROWETT-LINDLEY SET IN THE ENGINE Боом. 


enerator. The contract also included the supply of а new switch- 
oard, which is of Dick, Kerr’s standard type. The re-arrangement 
of the plant necessarily called for à new range of steam and exhaust 
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piping, the main exhaust pipes being arranged to. permit of a surface The combination cars, of which five have been supplied, have also 
condenser being connected in the future. The steam pipes are of | a carrying capacity of 50, and the total length overall is 42ft. Gin. It 
lap-welded steel with T's of cast steel. The exhaust pipes are of | will be seen from the illustration that a portion of the car is entirely 
cast-iron. . | | enclosed, the end platforms carrying seats which are practically open, 

The rolling stock consists of 10 open cars, which are intended for | except so far as protection is afforded by means of storm curtains, 
summer traffic, and five “combination” cars, which can be used for | This type of car has been supplied by Dick, Kerr & Co. to Sunder- 
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Fido. 4. — OPEN CAR USED ON THE RoTHsSAY TRAMWAYS. 


winter work. The cars are quite in accordance with the standard 
practice at Preston, and both types are shown in Figs. 4 and 5. 

The overall length of the open type cars is 43ft. Din., and the 
carryi ra ge of each car is 50 passengers. The floor frames are 
built о , in combination with steel sections, and the frame and 
the side poets are so arranged as to permit storm curtains to slide in 


land, Camps Bay, Middleton, Rochdale, Southport, Wolverhampton, 
Gateshead, &c., and an illustration of the platform on a larger scale 
was published in The Electrician, Vol. XLVIII., р. 971. In some 


cases this combination car is рр with single truck, but in the 
case of Rothesay they are carrie 
this case also are of the Brill type. 


on double bogies. The trucks in 


Fic. 5.—CoMBINATION CAR USED ON THE ltorHESAY TRAMWAYS. 


grooves between each post, "The seats are arranged transversely, and 
are composed of pitch pine seat laths with teak backs, the seat end- 
frames being composed of malleable iron, well secured to the poste. 
Brill maximum traction trucks, with pony wheel leading, carry the 
car bodies. 
of the driving wheel being 30in. and of the pony wheel 20in. The 
wheels are of chilled iron. 


These trucks have a wheel base of 4ft., the diameter 


e 

The electrical equipment for all the cars consists of two No. 95 B 
motors, the controllers being of Messrs, Dick, Kerr’s standard DBI 
form B type. 

A system of fixed stopping places, averaging about } mile apart, 
has been adopted on the line. These stopping places are indicated 
by the lower section of the nearest street pole being plainted white, 
and an enamelled iron plate fixed to the pole. The average speed, 
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including stoppages, is about 6 miles an hour, the Board of Trade 
having fixed a limit of 8 miles an hour within tbe busy part of 
Rothesay, and 10 miles an hour elsewhere. The cars run from 6 a.m. 
to 11 p.m., but the time table varies considerably, as, of course, there 
is a far greater traffic in the summer. 
An extension of the line, marked dotted in the map, has been 
lanned, and its length is slightly greater than the original line. 
he first 200yds. of the new line continues along the roadway, but 
after this the route strikes acroes а field and, until the far terminus, 
runs on land which had been acquired for the purpose alongside the 
public road to Ettrick Bay through fine scenery. "This part of the 
route beingona private way itis expected that iairly high speeds will be 
maintained. On this part of the extension the tramway will be laid on 
sleepers and the track ballasted, but the overhead equipment and 
rolling stock will be identical with that employed on the present 
tramway. Powers for this extension were applied for by the British 
Electric Traction Co. in the autumn of 1901, a provisional order 
being obtained under the new Scottish Act for Private Legislation 
Procedure, to authorise the construction and working of what has 
been seen is practically a light railway extension across the island. 
Our thanks are due to the British Electric Traction Co. and 
Mesers. Dick, Kerr & Co. for the information contained in this article. 


ON А NEW PROCESS FOR TUNING SPARK 
TELEGRAPH STATIONS.* 
BY COUNT ARCO. 


In the following reference will be made to high-frequency systems 
only. The simple laws of electric resonance will be taken for 
yranted. Inthe first place will be shortly described the principal 
parts of the oscillating system. The sending and receiving con- 
ductors both consist of straight wires stretched vertically and earthed 
at their lower ends through inductance coils of a few windings. At 
the sending end, connection is made with the exciting circuit at 
some point of the inductance coil ; at the receiving end, connection 
is made similarly with the indicating apparatus. The exciting 
circuit of the sending station consists of а high-tension condenser, 
which stores the exciter's energy, а spark-gap and a small amount of 
inductance. By the discharge of the condenrer through the spark- 
gap, oscillutions of determinate frequency are established whose 
proper period can be estimated from the inductance and capacity in 
the circuit. The indicating circuit at the receiving station is simi- 
larly made up of capacity and inductance, only there is used here 
more inductance and lees capacity than in the corresponding tending 
circuit The various connections between these parts will be farther 
described below. 

Resonance must be established between— 

1. The exciting circuit of the sending air-wire. 

2. The air- wires of the sender and receiver. 

3. The receiver air-wire and the circuit containing the indicating 
apparatus. 

ormerly the adjustments 1 were made somewhat as follows :—A 
hot-wire ammeter of range about 0:1 to 05 ampere, poesessed of 
a shunt of variable inductance, was included in the air-wire as near 
as might be to the current loop. The frequency of the air-wire was 
then во altered that a maximum reading was obtained. In our 
own arrangement the capacity of the condenser in the exciter circuit 
is chosen of such magnitude that it is fully charged each time by the 
induction coil; and the frequency of the primary of the induction coil 
is so arranged tbat the secondary of the coil, together with the 
condenser, is in resonance with it. 

The determination of resonance by finding the maximum at the 
current loop of the air-wire is prompted by practical coneiderations, 
for this current loop is always acceesible. The potential loop is not 
80 accessible in comparison. Moreover, determinations based on 
measurement of spark-length at & tension loop give merely an idea 
of the energy taken up by the air-wire, whereas the current measure- 
ment indicates the rate of radiation of energy, and this bears on the 
distance of propagation. 

The resonance of the receiving air-wire with the sending air-wire, 
and the mutual resonance of the parts of the receiving apparatus 
has hitherto offered great difficulties, А practical example 
will explain this Suppose a coast station is already operating to 
several tuned ship stations, and that a new ship station is to be 
installed. The old method was to find by trial over a short distance 
the proper dimensions. But in the case of a fast passing vessel, 
there is not sufficient time for these careful trials, а tuning could 
only be effected with difficulty. The invention of a method for the 
predetermination of the receiver's period is thus of importance. 


Abstract from the Elvktrotechnische Zeitschrift. 
-t Slaby, “ Wissenschaftliche Grundlagen der Funkentelegraphie," Elek- 
trotechnische Zeitschrift, 1902, p. 168; The Electrician, Vol, XLIX., 
р. 6 and 46. | 


The characteristics of such a new method of tuning may be seen 
from some experiments carried out in 1901, when a single sender 
was used to tune by trial, as accurately as possible, three receiving 
stations with air-wires of different lengths. The disposition of the 
receiving apparatus is shown by Fig. 1. The indicating circuit 
contains Fr a coherer, C a condenser, S, the earth coil, S, the branch 
coil, the air-wire J by its place of attachment serving to define the 
two coils so named. The relay and a cell are connected in parallel 
with the condenser. The experiments at the three stations so fitted 
showed that S, was greatest where the air-wire was shortest. 

Of course, the sum S, + S, remained always constant. The con- 
denser C had a capacity of about 0:01 microfarad. Now, the product 
inductance and capacity in these tuned receiving circuits was about а 
thousand times larger than the corresponding product at the sending 
station. This showed that the condenser C had no influence on 
the period, and indicated that the period was determined by the 
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inductance in circuit together with the capacity of the coils and of 
thecoherer. An uncohered coherer behaves, of course, as a condenser, 
and it becomes necessary to measure its capacity. 

The sender us:d in the above experiments had attached to it, as 
in Fig. 2, an inductance of magnitude S, + S, as ascertained at the 
receiving station. A wire, bb, was connected to the upper end of the 
coil, and its length varied till the whole acted as a “ multiplicator,” 
when it is necessarily in resonance with the air-wire. The capacity 
of the wire bb must then correspond with that of the coherer pre- 
viously associated with S, + S.. The assumption is here made that 
the inductance of bb may be neglected in comparison with the large 
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inductance of the coil Thus the coherer capacity was found to be 
capable of representation by a wire 350cm. long, 1mm. diameter, 
placed about 1 metre from the earth. 

Once the capacity of the coherer had been determined—the capa- 
city of individual coherers of the vacuous, wedge-gap type used dif- 
fered very little—the wire capacity was replaced by а glass plate 
capacity in the apparatus, arranged as in Fig. 3. The dimensions of 
such a condenser were found to be:—surface 14 sq. em, distance 
between coatings O'5cm., specific inductive capacity of glass, about 
7. The tuning of the coil and condenser circuit in Fig. 3 was 


effected by making spark-gap measurements at the micrometer spark- 
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gap f while the self-induction S,+S, was varied. It is now possible 
to pr:determine the time of the receivers intended for a certain 
sender. A circuit tuned as above, arrived at the receiving station, 18 
attached to the air-wire as in Fig. 4. S, is varied till resonance is 
indicated by the micrometer-gap f. Then S, and the air-wire are in 
harmony with the tuned closed circuit, already attuned to the distant 
sender. A practical form of receiving coil with coherer condenser is 
shown in Fig. 5. 8, and S, are varied by the slider contacts. In 
later forms the portion of the windings not in use are prevented from 
vibrating electrically by shorting. 


More recently the condenser representing the capacity has been 
eliminated, and, once tor all, а reduction factor has been settled upon 
by which the experimentally-determined number of windings is 
multiplied to obtain the number required when a coherer (or repre- 
sentative capacity) is in series In normal cases this reduction factor 
has the value 0:54. 

The method described above is due to myself, and has been worked 
into practical shape with the co-operation of Herrn Rendahl and 
Scheller, of the Allgemeine Elektricitáts-Gesellschaft. The method 
has already in numerous cases proved satisfactory. 
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Experiments on the large scale were carried out in the winter of 
1901-2, between the Kabelwerk Oberspree, Ober- Schöneweide, and 
the Allgemeine Elektricitäts- Gesellschaft offices, 1 25km. distant. 
The sending air-wire system at Ober- Schöneweide is suspended from 
a horizontal wire tied to the tops of two 70 metre (230ft.) chimneys 
25 metres (82ft.) apart, and reaches a horizontal distance 120 metres 
(394ft.) to the experimental room. The system consists of 10 air- 
wires, each 2 metres (6ft.) apart at the top, and each 140 metres 
(460ft.) long. Each air-wire Is a bare copper 7 x 028 cable. Earthing 
was secured by attaching the wire3 to railway metals and to tubes 
driven into the subsoil. The system was electrically excited in 


various ways in turn and, by means of multiplicators, the wave- 
length and tune ascertained. Values for the same quantities were 
found by tuning the other station by the method above described. In 
Figs. 6,7 and 8 the results of experiments and the dispositions of appa- 
ratus are shown. The absciss represent М in metres, the ordinates 
tne spark length at the upper end of the coil M in millimetres. The 
vertical arrows indicate the value of the wave-length fouud by tuning 
the receiving station by the method described. Figs. 7 and 8 show two 
maxima, In one case, the shorter wave has only half the amplitude 


of the longer wave. Quite feeble excitation was efficient in the dis- 
position of Fig. 7, а spark-length of Imm. being reliable. This 
arrangement gives an intensity 30 per cent. greater than that of 
Fig. 6. Inthe arrangement shown in Fig. 8 the inductances were во 
chosen as to make the circumstances of the air- wire comparable with 
that of the other cases. The maxima here lie closer together and 
are more nearly equal, and only the longer wave. was detected by 
the receiver. 

The explanation of the presence of the two maxima in Fig. 7 seems 
to be that the oscillations have two different paths to earth —aamely, 
the way through the lower part of the inductance (S7, five windings) 
or by the shorter way, including S, (three windings), the con- 
denser and the spark-gap. The first path gives rise to the longer 
wave-length, the second to the shorter. The maxima will, therefore, 
lie the farther apart the greater the difference between the effective 
lengths of the two paths. А eimilar phenomenon occurs in the case 
of Fig. 8 in consequence of the strong mutual electromagnetic 
reactions of the primary and secondary windings shown. These 
explanations have been proved correct by altering the magnitudes 
of the capacity and inductance appropriately. The two maxims 
can, in fact, be made to coincide by arranging the closed circuit 
symmetrically, and of such dimensions tbat the paths pointed out 
become equal. 


MOTIVE POWER SUPPLY FROM CENTRAL 
STATIONS.* 


BY К. A. СНАТТОСК. 


The development of a supply of electric energy for motive power to 
private consumers been occupying the attention of central station 
engineers for a considerable time, and during the last two or three 
years bas been stimulated very much by the excellent results that have 
been obtained in several large towns. Ia Bradford, the supply is at 
230 or 460 volts direct-current, The firet motor was connected 
the mains in 1891. There was not much development until 1897, 
when the Corporation inaugurated a system of hiring out motors, 
at the same time reduced the price for current to 23d. per unit. In 
1896 the percentage of current sold for motive ү to the total out- 
put was only 6-7 per cent. This percentage rapidly increased, 
until, in 1902, it stood at 49:25 per cent. The gradual increase in 
this branch (f the supply is set forth in the following table, which 
also shows the improved load - factor of the generating station :— 
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During these years the charge per unit for lighting has been 
reduced from 6d. in 1892 to 4d. less 2} per cent. discount and а 
free supply of incandescent lamps in 1899. The Corporation anti- 
cipate a further reduction in the near future. А 

In calculating the cost of generation of а power supply, combined 
with a lighting supply, the following points must be borne in mind. 
It is not necessary to increase the staff of men employed in the station 
beyond what would be required for a pure lighting supply. The 
management expenses, rente, rates and taxes remain the sane. he 
plant in the station has to be increased only very slightly, as the 
main part of the power supply is discontinued at 5 p.m, before 
the peak of the lighting load ; the part that does overlap can be 
safely and most economically dealt with by slightly overloading the 
plant, for half-an-hour a day, for about six weeks in the year. The 
question of black fogs in the daytime, of density sufficient to neces- 
sitate a supply equal to the maximum lighting load, has very rarely 
to be considered; it really only effects one or two towns in the 


* Abstract of a Paper read before the Leeds Local Section of the In:ti- 
tution of Electrical Engineers, Feb. 19. 


+ The figures for 1902 are approximately correct; + No record. 


ТНЕ ELECTRICIAN, FEBRUARY 27, 1903. 


77 


country. А fog such as is ordinarily met with will not create a 
demand for more than 75 per cent. of the maximum lighting load. 

It is found that the majority of motors installed are connected to 
the existing network of lighting mains, and the current used by 
these motors helpe to utilite the mains during the hours of daylight. 
This is a eet-off against any small extensions that it may be necessary 
to make to supply outlying power consumers The minimum per- 
centage on the cost of an extension, tbat it is policy to require, must 
be different in different towns, and can only be ascertained by 
experience, Аз a basis to go upon, а percentage of 10 per cent. is 
suggested, this figure having worked out satisfactorily as regards the 
on of Bradford. 

may be safely assumed, therefore, that the cost of generation 
should not be estimated to include the following items :— Wages in 
generating station, management, rentes, rates and taxes, and standing 
charges open the outlay in respect of station pan: and distributing 
maine. е items which should be included are as follows, and 
these should be taken at the full rate per unit for the whole of the 
supply :— Coal, water, oil, stores, &c., and repeirs and maintenance 
of plant and mains. 

t has, during the last four years, been the practice in Bradford to 
charge ld. per unit for motors used continuously throughout the 
working hours of the day, and 2d. per unit for those used inter- 
mittently. This has answered fairly well, though it is open to 
several objections. For instance, some power customers who use 
their motors intermittently consume a much greater number of unite 
per horse-power installed than others who have motors running con- 
tinuouely ; again, it is often very difficult to decide whether the use 
of a motor is intermittent or continuous. The maximum demand 
aystem is not so applicable to motor supply as it is to lighting supply, 
on account of the fluctuating nature of the load on a motor, and of 
the liability to sudden heavy overloads. These are not necessarily 
felt by the generating station at the peak load time ; the reverse is 
rather е It would seem that Hue best ч is to и а 
sliding scale charge per unit upon the number of units used per 
horse-power malle per half annum. Such charge might be 
graduated at ld., 14d., 2d. and 24d. 

It is found that compared with & gas engine using gas at 2». 3d. 
per 1,000 cubic ft., the cost of running а motor at 1d. per unit is con- 
siderably less, in some cases half. In others the cost is approximately 
the same, owing to the motor being eet to drive long lengths of 
shafting where the load is fairly continuous and heavy, an ideal 
drive for a gas engine. Where the load is subject to great fluctua- 
tions, as is the case with crane and hoist driving, the motor, even at 
2d. per unit, shows a great saving overthe gasengine. Profit should 
be looked for from the sale of current and not from the receipts for 
rental. The rental should include the following items :—Interest 
upon capital cost of motors and other apparatus, cost of inspecting 
motora periodically, cost of maintenance of motors due to fair wear 
and tear, and cost of depreciation on motors. 

In Bradford, for the year 1902, the cost of inspection and mainten- 
ance of motors on hire amounted to £1,723, the horse-power of the 
motors on hire being 2,996. It would appear that an amount of 
15 per cent. on the capital coet of apparatus is sufficient to cover all 
liabilities in connection with a hiring-out department, and to allow 
sufficient margin fot depreciation. 


DISCUSSION. 

Mr. MOUNTAIN, who opened the discussion, referring to Mr. Chattock's 
4,398 н.р. of motor connections, sa/d that he thought this was higher than 
any other town in England. He disagreed with Mr. Chattock strongly on 
the sipgle-phase question. We had in Eogland, he ssid, something like 
50 large manufacturers of continuous-current motora, but few of them 
made eingle-phase and probably fewer still two-and-three-phase motors. 
He did not think that 10 per cent. would cover the cost of the extension 
for mains unless, of course, there were very special consumers on them. 
To illustrate the great advantage of electric motors over gas and oil engines 
in getting rid of shafting, he related that the other day he was going 
through a small works where they used to havea gas engine of 16 H.P., 
and where they now find that 5 н.р. in motors put on different machines 
would do precisely the ваше work. Regarding the supplying of the mills 
of Bradford with 300 н.р. to 400 н.р. he was of opinion that 100 н.р. or 
200 H.P. would be a sufficient mazimum, after which a manufacturer 
could put down his own plant and supply himself as cheaply as the corpora- 
tion could supply him. 

Mr. WILKINSON wished to point out how very much more reliable 
single-phase alternating-current motora were than direct-current motors ; 
their rotating parts simply consisted of a mass of iron with short-circuited 
conductors. He admitted that the great drawback was that there was no 
simple method up to the present for varying the speed of siogle-phase 
motors. Не had used this type for hoists, cranes, printing machinery, &c., 
and had found it very successful. There were English oil engines made 
to-day which would give 5 Н.Р. or 6 Н.Р. foran hour for 1d., and there were 
German engines, one of which he had under his control working daily for 
practically 16 hours, which was giving 9 B. H. P. for ld. He recognised that 
they required a certain amount of labour and attention, but they had many 
advantages. In the future we should have some very keen competition 
from oil engines. "There were now firms ready to enter into contracta to 
supply any quantity of oil as fuel at 35s. а ton. Regarding the extension 
of mains in Bradford, it appears there they charged upon a tasis of 10 per 


cent. on the capital outlay. The Paper did not indicate whether this was 
an annual charge, or whether it ran out when the interest aud sinking fund 
expired. It seemed to be & reasonable figure, but further information was 
desirable. Mr. Chattock had said that consumers who used their motors 
intermittently consumed a much greater number of units than regular users, 
and it appearsd to him that they must, therefore, have motors too big for 
the work they had to do. He quite agreed with the sliding scale method 
as an equitable means of charging for power, and was quite gratified to find 
that 15 per cent. was sufficient to cover the cost of a hiring-out depart- 
ment, thinking it exceedingly reasonable, and one that any consumer could 
afford to pay. 

Mr. FEDDEN said that he had installed single-phase motors up to 80 H, r. 
and 90 H.P., and lately one of 160 H. P., although he thought it most likely 
that two-phase would be necessary for heavy work. He had, however, no 
iutention of abaudoning single-phase working. With regard to the ques- 
tion of variable speed, he had never found any demand for it. In Sheffield 
they were following in much the same lines as in Bradford, as they had in 
1900 only 20 motors, in 1901 71, in 1902 109, whilst this year they baa 220, 
which amounted in all to 1,400 m.r. With regard to the price of energy, 
they had always had in Sheffield 4d. à unit for lighting. "Three yeara ago 
it wás 2d. a unit for power, and they then offered consumers 14d. per unit 
but nobody would look at it. Finally, they arranged all-day consumers 
for 11d. with a ld. per unit for all day and night consumers. If they used 
sufficient units to make up 50 per cent. of the horse-power installed they 
allowed them to come in at the ld. rate. Gas being only le. 6d. per 1,000 
cubic ft. they had very keen competition in this way. He encouraged the 
laying of mains, but did not put on auy price or percentage for the reason 
that gas was at such a low price there Referring to the cost of genera- 
tion, Mr. Chattock had stated that rates and taxes should not be included, 
but he (the speaker) thought that a certain percentage of these charges 
and also some standing charge on the distribution of the mains should be 
added to the cost of the unit in addition to the items mentioned. He was 
rather surprised to see the figure given for maintenance of mains : the cost 
of maintenance appeared to work out at about 11s. 6d. per horse-power in 
Bradford. The motors averaged 4'7 н.р. per motor. The cost of main- 
tenance and inspection in Sheffield came to £75 for the whole of the 
motors, or about 38. per horse-power. 

Mr. CHURTON said that he had had an opportunity of making & com- 
parison of electric driving and gas engines. In his works he had a 6 H.P. 
Crossley and found that at full load the cost was little less than 4d. per 
horse-power-hour and at normal working load was about ld. per horse- 
power-hour. It was necessary with a gas engine where there was a variab!e 
load to have an engine of considerably greater power than what was 
generally required, but in the case of a motor it was not во. Ifa gas 
engine was overloaded it would pull up, but a motor could be loaded toa 
very much greater extent—especially if it was a two or three-phase 
machine—before it would stop. Iu his case a two-phase motor was actually 
costing him less than the gas engine did, although gas in Leeds was only 
ls. 64. per 1,000 cubic ft. Unfortunately there was no convenient way of 
starting single-phase motors. Regarding the competition between electric 
driving and oil engines, it must be noted that motors could be placed where 
it would be impossible to fix an oil engine, and there was also too much 
work attached to oil engines, in addition to the smell and noise. 

Mr. FYNN thought siogle-phase motors were not entirely satisfactory. 
He had been connected with them since 1893, when they came out. If 
there were only a few motors on supply mains, and small ones, the power- 
factor question did not matter very mucb. If, however, one went in for 
large powers the matter became more serious than was generally believed 
At the exhibition of 1900 a motor was actually shown which had a power- 
factor equal to unity, although nobody seems to have taken any notice of 
if. The principle which was used in that motor he had lately employed in 
the design of a single-phase motor which he was bringing out. А 5 Н.Р, 
experimental motor had been made which started with a full load torque 
and with a current simply proportional to the full-load starting current. 

Mr. EMMOTT said that a good deal depended upon the kind of man 
who was in charge of a motor department. He considered that with a gas 
engine running up to 10 н.р. or 12 Н.р. it was cheaper to put in motors at 
2d. per unit. 16 percent. was a large amount for maintenance; he thought 
12 per cent. should be ample. 

Mr. ROGERSON thought that consumers using lifts or cranes inter- 
mittently, say not more than half-an-hour at a time, should pay more than 
consumers using power continuously. 

The CHAIRMAN (Mr. Dickinson) did not agree with Mr. Coattock that 
it was unnecessary to increase the staff or plant for the full load. If the 
overlapping motor load grew larger than the lightiog load, he would 
have to put in additional plant to keep up with it, and consequently the staff 
would bave to be increased. Regarding the extension of mains, on a basis 
of 10 per cent. of the revenue, he thought this very small, and remarked 
that he would go into some districts for 1 per cent., but not into 
others for 10 per cent. if there were no prospects; therefore, it 
required some little reservation on that point. The consumers round 
the works were made equal to consumera in the outlying districte 
unless there was а very big margin between the selling price and the cost 
of production. He added that in Leeds they were selling at cost price, and 
last year, on a capital of £500,000, they made a profit of only £3,000. He 
did not think he could afford to run to outlying districts on a bare 10 per 
cent. Referring to the units per B.H.P. for last year at Bradford, which 
worked out at about 450 for every horse-power installed, he should like to 
ask what sort of users they had there, because these figures did not at all 
correspond with the figures for Leede. It was there found that they were 
supplying 800 units per horse-power installed. He did not know whether 
tliese motors were for hoists, but he must say Leeds seemed to be ina 
very favourable position. In 1901 there were 205 н.р. installed ; 1902, 
685 n.r. ; and there was now 1.363 n.p. The price in 1901 was 2d. less 
5 per cent., and in 1902 it was 2d. to 124. on a varying scale, If the units 
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were less than 360 per horse-power, it was 2d. The average price obtained 
for motors was 14d. There was another 400 н.р. awaiting connection, and 
an application for 500 н р. to drive a rolling mill had been received. 

Mr. CHATTOCK, in reply to the various speakers, said that he had not 
had much experience recently with single-phase motors, but he had had a 
good deal some time ago. He thought that the motors ran at а very 
excessive 8 , owing possibly to the high frequency that was in general 
use. He thought that the efficiency of the motors up to about 10 Н.Р. 
was nothing like what could be obtained from direct-current motors, and 
generally the starting current was very excessive, and affected the general 
supply in the neighbourhood, which was a very great objection. He was 
surprised to hear that Mr. Fynn and Mr. Fedden thought that single-phase 
motors had been brought out which would beat direct-current. The 
phenomenal increase in Bradford was not due to any special advantages : 
Bradford was an ordinary city, although there were many trades in it. 
Power was mostly used for crane and Loist work, 44 Н.Р. and 7 Н.Р. being 
the sizes commonly used. There were also а number of larger motors, one 
being 60 H.P., driving various classes of machinery, printing works, large 
ventilating fans and refrigerating machinery. In many cases these motors 
had been put in to replace gas engines, and the reports of the saving in cost 
had been most satisfactory. Referring to the amount of 10 per cent. on 
the cost of the mains, he said that this amount represented actual revenue 
risk from a consumer, which should be added on to the cost of the mains 
before they were put in. If the consumers’ revenue equalled 10 per cent. 
on the cost of the mains, he considered that for any ordinary extensions it 
was policy to accept them. This only referred to power consumers. He 
quite sgreed with Mr. Dickinson that for very long extensions into outlying 
districts this amount should be carefully considered and very probably 
increased. In fact, he thought that, in getting out the cost for each 
year, care should be taken to watch that figure and see that the general 
percentage of revenue to the cost of the mains was not getting too 
small. If it had a tendency to decrease, then that 10 per cent. should 
be increased in conformity with the general revenue. As regards 
the cost of steam power with reference to electric power, he thought 
that from 150 нр. to 200 в.р. could be more economically supplied by 
the consumer himeelf than by purchasing current from a central station. 
An engine of 200 н.г. was as economical as a very much larger engina in a 
generating station, and, of course, there were no distributing charges to 
face in connection with the steam supply. There was a charge for labour 
in connection with running the steam plant, but from information he had 
received from mill-owners who had been into the question, there was no 
doubt that they could produce power as cheaply as electricity could be 
supplied at 1d. from a central station. The load-factor given in the Paper 
included the lighting consumers as well as the private power consumers, 
but it did not include the power for tramways, although this came from 
the same station. Most of the motors range from 1 н.р. to 10 н.р. There 
were motors of 15 H.P., 20 н.р. and 60 н.г. in use, and there appenred to 
be an increasing demand for the larger size of motors as they were slightly 
more economical. He was very much interested in Mr, Wilkinson's 
remarks on oil engines—viz., that 5 Н.Р. or 6 н.р. could be obtained for Id. 
an hour. He took it that this was at full load, and that the cost of run- 
ning an oil engine at a reduced load would be considerably more. The 
great objection to oil engines was the trouble in starting them and their 
objection to be considerably overloaded, which was a special point in favour 
of a motor supply. He also believed that Insurance companies objected 
to the storing of а large quantity of oil, and there had been trouble in 
this respect. He thought that, if oil engines came into general use, the 
price of oil would go up. Some time ago he was trying some oil fuel, and 
from the figures that were worked out he wes satisfied that with oil 
at 2d. per gallon he could equal coal at 18s. to 198. per ton. Unfor- 
tunately, as soon as it was proved successful, the price of oil was 
increased. With reference to the question of continuous users of 
electricity using less current than those using it intermittently, this 
was quite possible. The continuous user very often ran his motor for 
many hours in order to get it at 1d., because if he stopped his motor they 
charged him at the rate of 2d. per unit. He thought it was best to base 


tbe sliding scale on the number of units used per horae-power installed. 


With regard to variable speed, he had not found any great demand for it ; 
they had had 20 or 50 motora varying in size in which this had been asked 
for апа obtained, chiefly for running apecial machinery. He did not agree 
that the cost of generation should include a portion of the rente, rates and 
taxes and a charge on the mains, although that point should be watched. 
If the supp'y for motive power purposes very much exceeded the supply 
for lighting, then the cost of generation should be reckoned out to include 
more of the standing charges on the station and possibly on the maine, but, 
as pointed out, the motor overlap load was apparently very small at present, 
and in spite of the big increase in the number of motors, it did not appear 
that this should be taken into account for some considerable time. The 
figure that was quoted for the maintenance of the mo‘ors, £1,723, l:oked 
rather high, but it included many spare parts and also the supply of o:l 
for running and general repairs, the cost of which was refunded to them 
by the hirer. It was really men's wages inspecting and repairing the 
motora. The wages that were paid for this inspection were higher than 
was the case in many towns, and it was looked upon rather in the form of 
an insurance. Every motor was inspected at least every two months and 
most of them once a month. He thought that the benefit of it would be 
felt, as time went on, in the greater life of the motors, because, if they 
were left to look after themselves, they were liable to become very dirty, 
and the commutators would become a source of trouble. He thought it 
would pay the alternating-current consumers to look after their motors 
and inspect them more frequently. Mr. Emmott thought 15 per cent. on 
the capital cost of the apparatus was too great an amount to charge, and 
he recommended 12 per cent. He (the speaker), however, thought that 
the 15 per cent. charge shou'd be made. The cost of motors during the 
last four years had dropped about 30 per cent,, and if the charge was 12 per 


cent. it certainly would not pay for the necessary inspection. The staple 
trade in Bradford was woollen, and all the mills had their own steam 
plant. There were not at the present time any motors in use for driving 
looms or wool-combing machinery. It was found that the people came to 
them for motors for driving cranes and all small machinery where the load 
was intermittent, and there was no doubt that this accounted for the small 
number of units that was obtained per horse-power installed. 


CORRESPONDENCE. 


a—— M 
CHARGING HIGH-TENSION CABLES. 


TO THE EDITORS OF THE ELECTBICIAN. 


Sins: Mr. Garrard's answer to Mr. Northcote in your issue 
of 20th inst. seems to me likely to be misleading. After 
referring to the excessive rise of pressure noiiced by C. P. 
Steinmetz, he goes on to say these rises also occur on 
underground cables”; that pressure rises occur is agreed, 
but the magnitude of such is largely different on aerial lines 
and cables. 

A charging device such as that mentioned by Mr. Garrard 
has been used, and given up, on several transmission lines ; 
it is ап unsatisfactory arrangement, not because of details of 
construction, but because the most dangerous pressure rises 
are due to surges on a sudden change of current flowing. 
Such rises of pressure may be much in excess of any pressure 
rise due to switching on—or off—an unloaded line. Inci- 
dentally, one would like to know whether this resistance is 
used in switching off. 

Resonance pressure rise at switching on a line of moderate 
length would only occur with the higher harmonics of the 
alternating wave; for example, a three-core cable 20 miles 
long would, roughly, have a natural wave period which would 
resonate with the 19th harmonic of a 40 ~ supply; the 
amplitude of such a harmonic is negligible. 

With reference to spark-gaps, it is not the experience of 
others that such are unsatisfactory, the tendency is rather to 
depend on these more and more. 

In safeguarding a hightension system I would say: Use 
spark-gaps of the Wirt’s type and put plenty of metal in them ; 
do not use step-up transformers at the generating end, if they 
must be used, do the switching on the high-tension side ; do not 
use an alternator which givesa wave-form differing considerably 
from a sine curve. —Yours, &o., W. B. WoopHoUskE. 


Wallsend, Feb. 21. 


PARLIAMENTARY INTELLIGENCE. 


It is officially announced that the Hove, Worthing and District Tram- 
ways Bill will not be proceeded with. 

The Chatham and District Light Railways Co. Extension, &c., Bill has 
been found to bave complied with the standing orders of the House of 
Commons ; but, owing to the new standing order of the Houte of Lords, 
which requires that all consents must be obtained before Jan. 18 (which 
was not done), the measure will bave to go before the Standing Ordera 
Committee of the House of Lorde. Over £200,000 is to be spent under 
the powers sought. 

The Cbairman of Committees of the House of L^rds has reported that 
the proposals of the Fife Electric Power Co. and the Hamilton, Motherwell 
and Wishaw Tramways Co. ought to be proceeded with by Private Bills 
and not under the Scottish Provisional Orders Act. Under the latter 
measure, local inquiries would be held, but the bills in question will 
consequently come before select committees of the Houses of Parliament. 

The following bills were among those read a first time in the House of 
Commons on Tuesday: —Newcastle-upon-Tyne Electric Supply Co., North- 
Eastern Railway Co., South Sbielde, Sunderland and District Tramways 
Co. and the Walker and Wallsend Union Gas Co. 

The London County Council (Tramways and Improvements) Bill was 
before the examiners of private bills in the House of Commons on Monday. 
In respect of certain tramway lines the promoters admitted non-compliance 
with standing orders as regards the consents of the Willesden District 
Council and the Marylebone Borough Council, but the consideration of the 
remainder of the bill was adjourned until March 2, in order that the con- 
sent of the Wandsworth Borough Council, which was promised, might be 
tecured for the lines in Wandsworth and Streatham. 

The Coventry Electric Tramways Co. intend to apply for leave to intro- 
duce into their bill provi*ions to enable the Coventry Corporation, when it 
shall have acquired the company's undertaking, to place and run carriages 


on the tramways and ale to work the lines, &c. 
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MARYLEBONE ARBITRATION AWARD. 


The award of Mr. Charles A. Russell, К.С. (of which we gave the full text 
in our issue of February 6th, pp. 654-655), was discussed at a special meeting 
of the Marylebone Borough Council last night. At this meeting a series 
of reports were submitted and a number of resolutions were discuesed 
relating to the arbitration ings just closed. The report of the 
Lighting committee (dated February 17th) announced that the committee 
had considered the terms of the award, and that a conference had been held 
betwee а sub-committee appointed by the committee and the directora of 
the Metropolitan Electric Supply Co. upon the present position of affairs. 
The committee, therefore, recommended. 

1. That the Borough Council apply to the London County Council for 
sanction to borrow £1,274,000, the amount of the award and costs of the 
order and arbitration proceedings. 

2. That the Council authorise the expenditure during the next two years 
of £400,000, exclusive of the cost of site, for the erection of a generating 
station and the necessary plant and machinery for same, and for finishing 
the conversion to continuous-current supply of the districts not yet con- 
verted to that system by the Mettopolitan Company, provided this sum 
can be raised by loan. 

5. That the Council make application to the London County Council for 
sanction to borrow £400,000 for new works ia connection with electricity 
supply within the Borough of Marylebone. 

4. That the Council authorise the Lighting committee to agree with the 
Metropolitan Company as to the en rying on of the electric lighting under- 
taking within the borough until the Council have their oxn generating 
atatiop. 

b. That the Council appoint Mr. Arthur Wright as electrical manager 
and coneulting engineer. 

6. That the Council approve the constitution of a new committee, to be 
caled the Electric Supply committee, to consist of 10 members, elected 
annually by the Council, with the mayor апа the chairman of the Works, 
Lighting and Finance committees ал ex-officio members. 


Among the documents which the councilore had the opportunity of 
considering before the Council meeting commenced were (i) the text 
of the award, (ii) counsels’ “ Opioion" upon the validity, &c., of the 
award, (iii.) the articles of the ргоро:еі agreement between the Borough 
Council and Mr. Arthur Wright, and (iv.) а tabulated statement of the 
estimated results that may be expected during the next 13 yeara if the 
Borough Council erect their own generating station in the area of St. Mary- 
lebone, with а table showing the maximum price which the Council can afford 
to pay to the Metropolitan Electric Supply Co. per unit for electric energy 
delivered in bulk into the Council's sub-stations in order to produce results 
similar to thoee estimated to result from the operations of the Council's 
own generating stations if erected. 

As before mentioned, we bave given the full text of (i.). With regard 
to (iL) it may be stated, briefly, that counsel (Mr. J. Fletcher Moulton, 
K.C., and Mr. Arthur B. Cane) were asked (among otber matters) to advise 
the Council generally as to whether, by reason of there being any defect, 
mistake or misapprehension, or any other fault, the award would be 
likely to be set aside ; and, further, whether the Council, if they think fit, 
can decline to proceed with the purchase of the Metropolitan Company’s 
Marylebone undertaking. Upon these two points the Opinion was in 
the following terms :— 

We are of opinion that there is no way to set aside the award of the 
Umpire, as it is in proper form and deals only with matters within his 
jurisdiction. 

The Council must purchase the undertaking. The words “ may or 
shall purchase do not leave the matter optional with them. 

With regard to the other matters submitted to counsel, the opinion 
is given that it is not uulikely that both parties will agree to allow interest 
on the one hand to be set off against profits on the other, so that the Council 
will not have to pay interest or receive profits prior to the payment of the 
purchase money. Learned counsel were further of opinion that the Maryle- 
bone Borough Council is not liable with regard to capital expenditure 
incurred by the company since December 31, 1901, except so far as they 
elect to take the benefit of the same. Finally, counsel hold that the 
Council cannot avoid liability to pay the costas of the company in the 
arbitration. 


At the meeting of the Marylebone Borough Council last night Mr. FRANK 
DEBENHAM, chairman of the Electric Light commit tee, went in detail through 
the history of electric lighting in the borough. Referring to a report and 
tabulated statement prepared by Mr. Arthur Wright as to the effect of the 
award and other matters, he said it was clear from tbis that the Council had 
no alternative but to go through with the scheme. By careful and proper 
management a reasonable return would be obtained from the undertaking, 
notwithstanding the apparent enormous outlay involved. Mr. Wright's 
report, it was thought, might be considered to be bias:ed somewhat, and 
the committee, therefore, had considered it best to take the opinion of an 
independent expert on this report. They had instructed Prof. А. В. W. 
Kennedy to this effect, and although they were not yet in possession of 
Prof. Kennedy's full report, they had received that day a letter from him, 
which, in the main, confirmed Mr. Wright's views, and supported tenta- 
tively his estimates, 

This was, in fact, a practical confirmation of the course Mr. Wright 
advised, and his committee therefore decided to ask the Council to carry 
out the recommendations, and to apply for sanction to borrow the 
necessary moneys. Practically, he said, on the award they were paying 
£1000,000 for goodwill. This was undoubtedly a very large sum, 


but the Council had all along been determined to become the 
lightiog authority, and they now had to face the position with 
a good heart. There was, he was convinced, no way of avoiding their 
responsibility under the award. In accordance with the suggestion that 
they should obtain from the Metropolitan Company an estimate for the 
supply of electricity in bulk, they had requested and received this estimate, 
but its terms were not at all clear. Further, what the company offered 
wes what the Council did not wan“. The company agreed to supply 
them with electric current in bulk from Willesden at 2d. per unit, but, 
and this was the crux of the matter, he said, there was a provision that 
the current could not be supplied between the houra of 2 p.m. and 10 p.m., 
which were the principal houra of supply. His Committee therefore 
recommended that the Council proceed with all speed to the erection of 
their own generating station, so as to make the borough electric lighting 
self-contained. 

Sir Epwi« GaLswortay urged that the award be not carried out, 
or, at any rate, till further counsel’s opinion was obtained a3 to whether 
there was any possibility of evading their responsibility. 

Sir Taos. Bro)ke-HITcHING then moved that the matter be referred 
bick to the Legal and Parliamentary committee with instructions to 
obtain legal advice as to the possibility of setting aside the award on the 
ground of exclusion of important evidence —viz., the original agreement 
of 1889 between the Metropolitan Company and the Council ; and further 
that they be empowered to approach the Metropolitan Company with 
regard to the terms upon which they will 1eleas? the Council from their 
responsibilities under the award. 

This was seconded by Councillor JohN Lewis, but after a lengthy dis- 
cussion was lost by 24 votes to 18. 

Ald. Rev. RossELL WAK&FIELD moved an amendment that the matter 
bs referred back to the Electric Lighting committee to obtain independent 
legal advice as to the possibility of upsetting the award and what thc 
consequences would be if the Council refuse t» fulfil its obligations under 
the award. | 

This was seconded by Мг. DEBESHAM, and was carried practically 
unanimously. 

The matter is to come up for further coasideration on March 12. 


LEGAL INTELLIGENCE. 


[s 


Gilchrist v. Hereford - Lavey and Chapman. 


In the King's Bench last week Mr. Justice Ridley and а jury heard an 
action brought by Mr. О. Gilchrist, electrical engineer, Manchester, and 
St. Anns, Lancs, asgaiost Hereford-Lavey and Chapman, agents for elec- 
{гїса1 fittings, London. Plaintiff claimed damages for alleged false and 
fraudulent misrepresentations, for loss of profits ard for £212. 5з. 24. 
alleged to have been overpaid by him. Defendants gave a general denial, 
and counterclaimed for £267, 8:. 6d., balance of price of goods sold and 
delivered. 

When the ca:e was called, 

А person in court intimated that he was the junior member of the 
defendant firm, and having regard to certain facts which had come to his 
knowledge, he did not propose to defend the action. He had served notice 
on the senior member of the firm that he was acting personally in this 
matter. 

ы other defendant did not appear and no counsel was present on his 
behalf. 

Mr. LUSH, K.C., for plaintiff, said in 1901, Mr. Hereford-Lavey was in 
Manchester and saw Mr. Gilchrist. He was anxious Mr. Gilchrist should 
apply for the post of agent to sell certain electric plant, &e., of the 
Electric Lighting Boards Co. By means of his statements, every one of 
which (urged counsel) was false, Mr. Gilchrist was induced to enter into a 
contract under which Mr. Lavey got from Mr. Gilchrist £750 down, an 
agreement to order £1,500 worth of gools from him, an agreement to 
order no less than £6,0C0 worth of goods from Lavey and Chapman during 
his first year, and one ia which he bound Mr. Gilchrist not to sell elec- 
trical fitiings to clash with these goods. Mr. Lavey also bound Mr. Gil- 
christ to rent premises in Manchester to carry on the pretended business, 
Mr. Lavey told Mr. Gilchrist that he was the managing director of Electric 
Lighting Boards Co., that he aud bis partner were the sole agents for the 
company's goods, and that they were therefore in a position to transfer 
the agency to plaintiff. On the faith of these statements Mr. Gilchrist 
entered into the contract. A few weeks afterwards he found that Here- 
ford-Lavey had no right to give him the agency. Plaintiff had been put to 

t expense and every sixpence of the money he had spent had been lost. 

Mr. GILCHRIST gave corroborative evidence. Mr. Lavey had also told 
bim be had an offer from Veritys Limited to take over the agency, but 
that be wanted to have a firm t» devote the whole of its time to it. He 
had paid £1,500 in respect of premises and alterations, and besides the 
£200 odd he had paid over to the defendants he had a loss of profits which 
he estimated at £4,000 for the period covered by the contract. 

Mr. A. COOPER, Manchester, said he had been assisting Mr. Gilchrist, 
who would have made a profit of about £1,000 a year. The sale of such 
goods was very extensive. | 

His LORDSHIP said Mr. Lavey appeared to have made representations 
which were absolutely without foundation. The question was simply as 
to what damages plaintiff ought to recover. | 

The jury found for plaintiff for £4,500, and judgment was given for that 
sum.  Rescission of the agreement was given, and judgment for plaintiff 
on the counterclaim with costa. 
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Acetylene Illuminating Co. (Ltd) and another v. Giffre 
Blectro-Chemical Co. (Ltd.) and others; and the Same v. 
Thorn and Hoddle Acetylene Co. (Ltd.) and another. 


In the Court of Appeal (the Master of the Rolls and Lords Justices Romer 
. and Cozens-Hardy) Mr. Colefax applied that these two appeals from judg- 
ments of Mr. Justice Buckley should be dismissed with costs, plaintiffs 
reserving their right of appealing to the House of Lords. Another action, 
said counsel, which raised the same point, and in which an appeal was dis- 
posed of by this Court last term, was going to the House of Lords. 

Their Lordships directed that the appeal should be put in the list so as 
to be called on and formally dismissed. 


Gates v. The Blectric Tramways Construction and 
Maintenance Oo. (Ltd.). 


This case came before Mr. Justice Darling on Saturday, and was an 
action to recover £51. 11s. 4d., dividends on ehares in the Blackpool Elec- 
tric Tramways (South), Ltd. Defendants entered into an arrangement 
with the existing Blackpool Company to convert the system to electric trac- 
tion, оп terms that they should takeover the shares and debentures and form 
a new company. Plaintiff subscribed for 100 of the £10 shares issued, the 
prospectus stating that interest would be paid during construction by the 
Electric Tramways Coustruction Co. The first dividend was paid but the 
company failed in respect to others. 

Judgment for plaintiff for the amount claimed. 


“ Removing” a Telephone. 


At Brompton (London) County Court on 20th inst., before Judge 
Stonor, the National Telephone Co. brought an action against Mr. R. L. 
Bruges, claiming £2. 9з. 14. for removing a telephone instrument and 
fittings from one house to another. The defendant repudiated his liability 
and counterclaimed for £25 in respect of alleged breach of agreement, 

Plaintiff's counsel explained that in 1898 defendant entered into an 
agreement with the company to have a telephone at his house upon the 
company’s usual terms and conditions. Subsequently defendant changed 
his address, and requeated the company by letter to remove the telephone 
to the new address. In accordance with the request a new telephone was 
fixed at the new address, and it was in respect of the cost of this removal 
that the present action was brought. 

On defendant's behalf it was stated that, although a definite order to 
remove the telephone was given, the company did not carry out the order. 
It was admitted the company, while not removing the identical instru- 
ment to the new house, fixed up another similar instrument there. It was 
also maintained that defendant would not have been liable to pay for the 
removal even if the company had carried out the order. 

Plaintiffs’ counsel explained that under the agreement there was no 
obligation for the compauy to remove the telephone. As to the wire, of 
course, it would have been impossible for them to remove it, a new wire 
had to be fixed. 

ALFRED ELSEY, a fitter in the service of the company, gave evidence 
of the removal of the telephone. He fixed а new instrument at the new 
address. The reason he did not put up the old instrument was because 
it was not adapted to the system used on the Kensington exchange. 
There was а slight difference in the construction of the instruments on the 
Westminster and Kensington exchanges. 

The JUDGE : If the company could not carry out the order as given by 
defendant they ought to have so informed him. 

Counsel for plaintiffs submitted that even if the company had not 
actually carried out the order to the letter, the defendant had consented 
to the modification by using the new instrument which the company fixed. 
Defendant could not surely complain because he had & new instrument, 

The JUDGE: Yes, he can. The order was to remove the old one. 
You might have put ір an inferior instrument. The objection may be 
purely technical, but there it ie. I hold that the plaintiffs are not entitled 
to recover, on the ground that they had no order to fix a new telephone. 
He suggested that the counterclaim should now be withdrawn, and that 
defendant might bring another action if he wished to do во, 

Plaintiffs’ counsel asked for leave to appeal. 

The JUDGE: No; but I shall give no costs. 


Rogers v. Mackie. 


At the Watford County Court, last week, before Judge Marten, Mr. 
Henry John Rogers, electrical engineer, sought to recover £7. 10s. in 
respect of an alleged defective commutator supplied by defendant. Some 
10 or 12 years ago plaintiff put down an electric light insallation at 
premises in Bushey, and after running for some time it became necessary 
to overhaul the plant. It was then found that the commutator had worn 
out, and а new commutator was supplied to plaintiff by defendant. This 
went wrong after а comparatively short time, and it was then found that 
instead of being made with metal of proper thickness it had been made of 
thinner sections which had been riveted together. The life of the 
commutator had, therefore, been reduced by one-half, and the price 
ought to be only one-half. Plaintiff, during the course of his evidence, 
stated that after the new commutator had been in use for about two 
years, it had to be taken out and turned up, and the rivets holding 
the thinner sections together were then discovered. Mr. W. H. F. 
Colebrook, electrical engineer to the Watford District Council, said 
the average life of a commutator was 10 to 13 years, but the effect 
of the rivets would be to shorten it considerably. Defendant said the 
reason of the rivets was simply to hold the sections together whilst the 
commutator was being made up. The proper price for the commutator 
was £5. 15s., but at the time the armature had to be re-wound, and the 


cost of that would be £17. 16&, and other expense was iucurred for 
The rivets in question were only yyin. in diameter, and would 
have no effect on the general working. e average life of а commutator 
was three or four years. Cross-examined : The commutator was made 
of strips of not the same thickness as those in the original commutator. 
If they were, they would have uired no rivets to hold them together. 
The life of à commutator depended upon the amount of turning up it 
would stand. Eventually his Honour gave judgment for EA and costs. 


Tramway Bye-Laws. 

At Bristol Police Court last week, Charles Galley and Alfred Scrine, 
drivers in the employ of the Bristol Tramways Co., were charged with not 
keeping their cars at a distance of 100yds., as provided by bye-law. 

Insp. COURT said оп 2ad inst. he saw three cara in Rupert-street at a 
distance of less than 100yds. from each other. А great part of the track 
at the spot was single line, but there was no inconveniemoe and no block to 
the traffic. 

For the defence, Mr. WANSBROUGH said that if it was held that an 
offence had been committed in this case the tramway system of the city 
would have to bs stopped. From time to time faddists seemed to spring 
up in Bristol to invoke old bye-laws made for the purpose of interfering 
with the progress and prosperity of the city. What was possible a quarter 
of a century ago could not be practised now. Whereas the tramway com- 
pany used to carry only three millions of passengers, they now carried 

1 millions, He submitted that the bye-law was unreasonable and an 
anachronism. . The mere fact that the bye-law had not been revoked did 
not impose upon the magistrates the necessity of enforcing it. It was 
passed at a time when electric cars were not known, and was never intended 
for the regulation of the present traffic. 

Sir HERBERT ASHMAN (one of the magistrates): It is a pity the 
tramway company, when they applied for electrical powers, did not apply 
to get the clause altered. It was not the intention of the magistrates 
to convict. The bye-law stood and might be good in law, but it was 
impracticable. | 

The summonses were then dismissed. 


Valuation Appeal. 

Atasitting of the Lande Valuation Appeal Court (composed of Lords 
Kyllachy and Stormonth Darling) at Edinburgh, on Tuesday, Mr. P. Sully, 
assessor for the county of Fife, appealed against a decision of the Fifeshire 
Valuation committee. The assessor had entered the Wemyss Coal Co. 
(Ltd.) in the valuation roll in respect of electric lighting plant at the pit- 
head at Wemyse, and assessed the plant at £24 of rent. The company 
appealed, and maintained that the electric light installation, which was 
erected voluntarily by them as an ordinary working appliance in the 
interests of fafety, protection against fire and for convenience in conducting 
the mining operations, was an erection or structural improvement used 
exclusively for the purpose of working or cleaning the minerals let to them, 
and thus fell under the exceptions enumerated in sec. 4, sub-sec. 2, of the 
Lands Valuation (Scotland) Act, 1895. The assessor replied that electric 
lighting plant constituted an independent heritable subject capable of 
being separately let. The committee allowed the appeal. 

After argument their lordships dismissed the assessor's appeal, Lord 
Kyllachy stating that upon the facts there was no ground for disturbing 
the conclusion of the Valuation committee. 


Westminster Fire Office v. Glasgow Corporation. 


In the Court of Session, Edinburgh, on Tuesday, Lord Kincairney 
closed the record in an action to recover from the Corporation of Glasgow 
£1,508. Os. 5d. paid to one Н. C. Webster to cover a fire insurance risk. 
In November, 1899, the Corporation commenced to supply Mr. Webster's 
house at Kelvinside, and on July 26, 1901, Mr. Webster closed his 
house for the summer season. The switches were carefully turned 
off, and other arrangements made to prevent an outbreak of fire. 
Nothwithatanding these precautions a fire broke out on July 30, 
which involved Mr. Webster and his wife in pecuniary loss amounting 
to £1,608. Os. 5d. The house and furniture were insured with plain- 
tiffs, who paid the claim in due course to the insurers, who assigned 
their right to sue defendants. The fire office now sue defenders for repay- 
ment of the money paid to the Websters on the ground that the fire was 
due to the inefficient manner in which the service cables were laid and 
the inefficient means of insulation adopted. The Corporation plead that 
the fire was not caused by their act or default, and also that in virtue of the 
provisions of the Public Authorities Protection Act, 1893, the action 18 
barred, not having been brought within six months. The cables uscd were 
perfectly good and sound, and of the best make. The insulation was quite 
effective, and there were no faults in the conductor. 

The case was sent to the Procedure Roll. 


Telescriptor Syndicate (Ltd.). 


On Saturday last Mr. Justice Buckley delivered judgment on aa applica” 
tion to stay proceedings in the winding-up of the above syndicate. Ia the 
course of a lengthy judgment the learned judge dealt severely with the 
course pursued by the directora of the syndicate since its formation, and 
ultimately declined to order a stay of proceedings until he was satisfied 
that there ought to be such a stay. The order would not be made until it 
was shown that matters connected with the working and financing of the 
company had been fair and aboveboard. He ordered the application to 
stand over for four weeks, and expressed the hope that when he had 
heard more about the case he would be able to make the order sought 
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The dire c' ors referred to were Messrs. R. W. Wallace, K.C., Mr. B. Hoffman, 
Mr. P. Hoffman, Мг. W. Hayes Fisher, M.P., and Sir J. Lawrence, М.Р. 


On the above matter the following letter appeared in Zhe Times of the 
23rd inst.:— 

The broad facts of the case, so far as we are concerned, are very simple. 
We were askcd some seven years ago to subscribe capital to a small private 
syndicate of five gentlemen, headed by Mr. R. W. Wallace, K.C., and the 
late Dr. John Hopkinson, F.RS., for the purpose of investigating and 
developing a scientific invention of Mr. Hoffman, an Austrian engineer. 
We consented to do яо on the distinct understanding that the whole of the 
shares should be held by the five gentlemen connected with the syndicate 
and by the officials, and that no share should at any time be offered to the 
9 or any prospectus issued or directora! fees paid. No prospectus has 

en issued or shares offered to the public, or directors' fees paid or allowed 
to accrue. ; 

* We accordingly took a substantial number of sharee, for which we paid 
cash at par, and which we hold to this day. From time to time, as money 
was wanted, it was advanced by one or other of the directors. After two 
or three yeara of experimenting on the part of the inventor we came to the 
conclusion to advance no more money, and expressed our desire that the 
patents should be told and the syndicate wound up. 

“Up to that time the syndicate had no liabilities. Since then, and for 
some time past, We have taken no ac'ive interest in the business ; but we 
have been kept constantly appri:ed of further developments, both here and 
in Germany, which were being undertaken under the superintendence of 
Mr. Wallace (the chairman) and another director, Mr. Hopkinson (son of the 
late Dr. John Hopkinson). as well as by the inventor and bis son, the latter 
of whom was also a director, at а trifling cost. 

“ We, however, pressed that, as we had no time to attend to the matter 
ourselves, we preferred to either sell out our interest or to dispose of the 
paten's as a whole, and negotiations for the sale of the business were, and 
still are, in active operation, when, unexpectedly and unknown to us, а writ 
for arrears of offics rent was served on the secretary. Up to that time we 
believed that no liabilities were being incurred by the syndicate as a whole. 
The syndicate owes nothing to anyone except the officials and ourselves, 
whilst the assets, when realised, are considerably more than sufficient to 
рау 20s. in the pound on all its liabilities. When the petition was filed 
the directora at once settled for the rent, and the few creditors of the 
syndicate have joined in a petition to the Court to stay the proceedings and 
prevent a forced liquidation. 

„W. H. FISHER. 
“J. LAWRENCE.” 
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MUNICIPAL, FOREIGN, & GENERAL NOTES. 


es 
APPOINTMENTS VACANT AND FILLED. 

Reading Town Council require a trained practical mechanical and 
electrical engineer for their tramways department. Salary £300 per 
annum. Applications to the town clerk (Mr. Henry Day), Town 
Hall, Reading, by March 30. See advertisement. 

St. Helens Corporation require an assistant engineer for their 
electricity department. Applications to the borough electrical engi- 
neer (Mr. E. M. Hollingsworth), Electricity Worke, St. Helens by 
March 5. See advertisement, 

An aseistant working electrical engineer and fitter is required for 
the Staffordshire County Asylum, Cheddleton, near Leek. Applica- 
cations to the chief engineer, County Asylum, Cheddleton. See 
advertisement. 

Manchester Electricity committee require a shift engineer. Appli- 
cations to chairman by noon March 6. 

The Metropolitan Asylums Board require a first assistant engineer, 
with electrical experience. Applications by March 9. 


Mr. George Andrews, assistant electrical engineer at Sunderland, 
has resigned to take an appointment at Lisbon. 

At their last meeting, Southend Corporation appointed the borough 
electrical engineer (Mr. W. E. J. Heenan) to be also general manager 
of their light r.ilway undertaking, the latter position having been 
vacated by Mr. J. Ward. 


EDUCATIONAL NOTIOBS. 

Prof. C. A. Carus-Wilson, M.A., M LE E., will commence a special 
course of lectures to the senior .students of tha Electrical Stan- 
dardising, Testing and Training Ins‘itution, Faraday House, Charing 
Cross-road, London. W.C , upon “ Motor, Dynamo and Transformer 
Construction," on Monday, March 2. 

The students of the electrical engineering classes at Willesden 
(Londcn) Polytechnic have recently tormed an electrical engineering 
society. The inaugural meeting was held last week, when, the pro- 

sed rules having been read and confirmed, the president, Mr. F. Н. 

aylor, A. M. I. E E., opened a discussion on the subject of the recent 
electrical fatality at Fulham Public Baths. The meetings of the 
society are held the first Saturday in the month at 8 p.m. The hon. 
sec, and treasurer ia Mr. Н. Drury, 45, Fernhead-road, Paddington, 
W. Membership is open to all present and past students of the 
electrical engineering section. 


The Executive committee of the National Association for the 
Promotion of Technical and Secondary Education has invited repre- 


sentatives of the county and county borough councils and other 
educational bodies to а conference on higher education to be held at 
the TEE of Mechanical Engineers, Storey’s-gate, London, S.W., 
on March 17. 


Technical Bducation in America.—The Principal of the North- 
ampton Institute, London (Dr. R. Mullineux Walmsley) is being sent 
on a three months’ tour to the United States and Canada to inves- 
tigate the present position of technical education in those countries 
and its bearings upon industrial production in the subjects covered 
by the technological work of the Institute, but more especially in the 
engineering industries. 


Aberavon.—The Council have been asked to approve a project 
for the construction of an electric tramway from the market-place to 
the esplanade. 


Abingdon.—The Corporation have decided to expend £50 in 
obtaining a report on electric lighting. 

Airdrie and Coatbridge Tramways.—Messrs. Dick, Kerr & Co. 
commenced on Monday the work of laying the permanent way of 
this tramway. 

Aldershot.—Sanction to a further loan of £5,000 for extensions 
of the electricity works is being sought. 


American Railway Methods.—Several officials of the London 
and North-Western Railway left by the ‘‘ Oceanic? on Wednesday 
for New York to stady American railway methods. The party 
included Mr. Есаок Ree, chief goods manager; Mr. E. B. Thornbill, 
chief enpineer ; Mr. Goulborne, traffic superintendent ; Mr. J. W. 
Fletcher, assistant telegraph engineer ; Mr. Frank Dent, superinten- 
dent London goods departments ; and Mr. Trevellick, superintendent 
Crewe works. Mr. Cathorp2, superintendent of the Caledonian 
Railway Co., accompanied the party. 

Aston Manor.—The arbitrator (Sir F. Bramwell) appointed to 
ascertain the purchase price of the undertaking of the Birmingham 
and Aston Tramway Co. in this district has issued his award, the sum 
awarded being £61,175. 


Auckland (Durham) —The Cleveland and Durham County Elec- 
tric Power Co. have acquired a site here for a generating station. 


Barnstaple.—Consumers are to b» allowed а discount of 5 per 
cent. on the cost of installation work, provided the bill be paid 
within 14 days. 

The Council have decided to defend the action brought by 
Mr. Chanter for an injunction to restrain them from undertaking the 
wiring of consumers’ premises, 

Sanction to a loan 1s to be asked for to extend the electric lighting 
mains outside the present area of supply. 


Bath —The City Council have rejected the proposal to spend 
£50,000 in extensions of the electricity works as recommended by the 
consulting engineer (Mr. E. Manville), and an amendment to limit 
the amount to £22,000 was lost by the casticg vote of the mayor. 


Battersea (London)— The Council are to extend thc electric 
lighting mains aud erect arc lamps in certain thoroughfarea at an 
estimated cost of £4,665. The claim of the Sir Hiram Maxim 
Electrical Engineering Co. (Ltd.) for loss incurred in connection with 
the contract tor supplying steam pipes, &c., for the electricity works, 
has been settled by а payment of £200. 


Belfast.—The Gas and Electric committee have decided to supply 
electric current for lighting at a flat rate of 4d. per unit, or alterna- 
tively 6d. for the first hout's maximum demand and 14d. after. 


Birmingham.—The Special Tramways committee have issued a 
report recommending the Corporation to accept the offer of the 
British Electric Traction Co. for leasing the existing and propoeed 
new lines in the city. The terms of the proposed agreement are :— 

All the present leases are vo be surrendered and new leases to be granted 
to the City of Birmingham and Birmingham and Midland Companies 
respectively for 21 years, with an additional three yeara for conversion. 
The whole of the tramways within the city to be converted to the electric 
overhead system, the Corporation carrying out and finding the capital for 
the roadwork and the companies finding the capital for rolling stock, &c. 
The Corporation to borrow its capital on best possible terms, and the 
companies to pay interest and sinking fund on such borrowinge. 

The companies are to pay by way of rent for the three yeara of conversion 
(July, 1903, to Juue, 1906) £12,000 per annum, and from July 1, 1906, and 
after to June 50, 1911 (when the Bristol-road and cable leases fall in), 74 per 
cent. of the gross receipts, with а minimum of £21,000 per annum. From 
July 1, 1911, to end of lease 15 per cent. of gross receipts, with a minimum 
of £55,000 per annum, the rental to run from July 1 next. The Corpo- 
ration to supply electric current, except as to the Bristol-road and Dudley- 
road routes, at a price to be agreed upon (or to be settled by the Board of 
Trade in case of difference', the Corporation to have the option to take 
over the supply of current on the Dudley-road route at any time after 1906. 
At the end of the leases the Corporation take over at а valuation the 
depots and stations within the city, and rolling stock allocated to the city 
lines. The method of valuation is defined. A clause gives the Corpora- 
tion full powera to demand alterations during the currency of the leases 
upon certain terms. 


Boksburg (Transvaal)—Electricity works are to be established 
here Boksburg is in the East Rand, about 16 miles from Johannes- 
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burg. Current will be supplied for public and private lighti g, 
continuous-currert plant will be laid down, overhead conductors will 
be employed, and the voltage will be 250. 

Bridlington.—The Council decided on Wednesday to apply for 
sanction to a loan of £8,200 for electric lighting plant, &c. 

Bromley (Kent).—The Council have conditionally consented to 
the application of the Kent Electric Power Syndicate for a provisional 
electric lighting order. 

Buenos Ayres.—The Public Works committee recommend an 
expenditure of $90,000 on the extension of the lighting of the city, 
including a large extension of the electric ‘lighting in the central 
portion of the city. 


Croydon.—The Corporation have authorised the erection of 17 
further arc lamps at an estimated coat of £856. 

An extension of the electric tramways from High-street, South 
Norwood, to the borough boundry at Penge is to be constructed at an 
estimated cost of £6,018. 


Dry Batteries.—4A correspondent writes as follows under date 

L.verpool, Feb. 19 ;— | 
TO THE EDITORS OF THE ELECTRICIAN. 

I have lately come across a large number of glass cells imported from 
the Continent, and now being sold in various parts of the country as dry 
batteries. These apparently are larger and, presumably, of much more 
power than an ordinary E.C.C. or Obach cell, but when tested are found 
not to give out cne-third of the power of either. I have cut open three or 
four of the:e glass cells differing ia appearance, апа found in each only а 
very emall battery, the remainder of the cell being filled with sawdust 
and resin or pitch. I think this ought to be exposed for thé benefit of 
ү public, as these cella are got up во as to appear to be о bona fide large 

attery. 

Ealing.—The Town Council are to adopt the maximum demand 
ав an alternative to their present system of charging, and it is po: 
posed to charge 8d. per unit for a half-hour's maximum demand in 
the two summer quarters and 3d. after, and 8d. per unit for 14 hour's 
max. demand in the two winter quarters and 3d. after, provided a 
consumer deciding to be charged on this tariff should not revert to 
a flat rate unless an equal number of summer and winter quarters 
had been taken on the demand indicator system. 


-Bbbw Vale.—The District Council have appointed Mr. R. P. 
Wilson consulting electrical engineer, and application has been made 
for sanction to borrow £10,000 for electricity supply. 


Electric Battery" Prauds.—At Liverpool Aseizes last week 
four men, named Edward and John Conway, Cavanagh and Mars- 
den, were indicted on charges of conspiracy to obtain by false pre- 
tences various sums of money. Cavanagh was discharged, and the 
other prisoners pleaded guilty. 

Marsden posed as a doctor, and, in company with another man (not yet 
arrested), paid a visit to a Mrs. Mather, and preseribed for her an electric 
battery, the cost to be £50. The fellows received £25, which they divided. 
Subsequently the two Conways appeared on the scene, and represented 
themselves as oculists. John Conway came to see about the “ electric 
battery," and demanded another £25 from the good lady, who protested, 
and said she could not find the money. However, they ultimately got 
another £2 out of her. 

The JUDGE characterised the case as an impudent fraud, and said the 
battery trick was well known. Marsden muat go to hard labour for 
18 months, and the Conwaye each for nine months. 


Electric Traction in Russia—The Financier and Bull.onist 
states that members of the Russian Ministries for Home Affairs, 
Finance and Communications are considering a scheme prepared by 
Messrs. Balinski and Werner for a network of electric railways and 
tramways for St, Petersburg and Moscow. The Moscow Council are, 
however, promoting an independent scheme, and decline to allow a 
company to construct lines within the city. The scheme of Messrs. 
Balinski and Werner includes the construction of lines of a total 
length of about 62 miles, while the Moscow municipal scheme is for 
about 118 miles of lines. 


Embezzlement.—Frank Edward Beeton, late secretary of the 
Dover Electricity Co., was sentenced to three years’ penal servitude 
at the Kent Assizes on Monday, for making false entries in the com- 
pany’s books and converting to his own use £900, 

Polkestone.—A deputation from the Council is Visiting Paris 
this week to obtain information as to the various systems of electric 
traction in vogue there. 


Gillngham.— The Council have been asked their terms for sup- 
plying about 18,000 units per annum to the В.Е. meas premises. 


Gloucester.—A report recently appeared in the Gloucester Citizen 
of the proceedings at the meeting of the Library committee of the 
Corporation, when Mr. R. Austin, librarian, presented his report on 
the alterations made in the lighting of the library. Mr. Austin said 
that the Nernst lamps which had been fitted in a portion of the 
building had effected a considerable saving, and had proved very 
successful The 300 hours’ life of the lamps had already in many 
cases been considerably exceeded, and had maintained their normal 
candle-power. The cost of the lighting of the library for the year 
1902 was £58, 11s., compared with £74. 0з, 10d. in 1901. 


Hackney (London).—The consulting engineer (Mr. Robert 
Hammond) has offered, without prejudice, that, in respect of all 
future extensions of mains, meters, public lighting and apparatus, 
comprising the distributing system, the final 1 per cent. due to him 
on completion be waived, thus making the fee on the whole of the 
distributing work equivalent to 4 per cent., in place of 5 per cent. 
under his agreement. The Electric Light committee has accepted 
Mr. Hammond's offer, | 

Hartlepool.—The Corporation have sealed the agreement with 
the Northern Counties Electricity Supply Co. Application has been 
made to the Board of Trade to extend the period of the electric 
lighting order obtained in 1898. 


Hebden Bridge.—A ratepayers’ meeting is to be called to consider 
the question of the Council establishing municipal electricity su ply. 
The special Electricity committee recommend this course and the 
rejection of the offer of Halifax Corporation to supply ele:tricity in 
bulk. 


Huddersfield.—The net profit on the electricity supply depart- 
ment for the past year amounted to £2,945. 12s, Id., after paying 
interest ard sinking fund. 

Kilburn (London).— The street lighting of High-roid, Kilburn, 
carried out by the Borough of Hampstead Electricity department, 
was inaugurated on Saturday. The Gilbert Arc Lamp Co.’s lamps 
and apparatus are used, raising and lowering gear being fisted in all 
cases. The lampsare run off a constant potential of 1,400 volts. 


Kilmarnock.—The poll of the ratepayers on the proposal to 
establish municipal electricity supply has resulted as follows: —4,030 
against and 988 for the scheme, while 2,029 favoured company- 
owned works, 


Light Railways.—The Board of Trade have, after modifi zation, 
confirmed the Walthamstow and District Light Railway Order, 1903. 

The Light Railway Commissioners have decided to grant the 
application of the Dartford District Council for an order authorising 
the construction of a light electric railway as far as Hora’s Cross. 
The remainder of the scheme has been rejected, | 

Аа inquiry was held on Wednesday into the application of Power 
and Traction (Ltd.) for an order to construct an electric railway or 
tramway from Watcombe and St. Marychurch, through Torquay to 
Paignton. There was considerable opposition from Torquay Corpo- 
ration and other local bodies, by the Great Western Railway C», 
and by ratepayers and owners of property. The Commissioners 
ultimately refused the application. : 

An inquiry was held on Tuesday into the application of Mr. N. 


Miles for authority to construct & light railway (over 2 miles in 
length) at Tynemoutb. The consulting engineer (Mr. D. S. Capper) 
said the cost of the line was estimated at about £17,250. The 


Commissionera granted an order. 


Liverpool.—The annual report of the Tramways committee was 
presented to the Corporation on Friday. The receipts in 1922 
amounted to £506,728, against £468,383 in 1901. In 1898, when 
horse traction was almost the only system in vogue, the passengers 
carried numbered 41,772,034. In that year six persons were killed 
by horse cars, and one by an electric car, the total fatalities being one 
person killed to 6,000,000 шш carried. Та 1902, out of 
109,335,585 passengers carried on the electric cars, eight persons 
were killed, being in a ratio of one person killed to 13,667,000 pas- 
sepgers carried. The number of personal accidents had decreased 
2:05 per cent. and collisions nearly 4 per cent. The mileage increased 
ере cent. over 1901. 

he Electrio Power and Lighting committee have approved the 
city electrical engineer's report recommending that the mininum 
annual sum to be paid by consumers should be based on a con- 
sumption equivalent to 50 hours per quarter of the maximum 
demand. The price for electrical energy for lighting in Allerton, 
Woolton and Childwall is to be reduced as from the end of the 
present quarter to 4$d. per unit. The price for electrical energy to 
be charged to the tramway department for the current year is to be 
1'054. per unit, subject to an addition at the rate of 5 per cent. for 
each 1s. per ton paid for coal in excess of 6з. per ton. From the end 
of the present quarter the charges for rental of meters will be 
as follows: 5-ampere, ls. ; 10-ampere, 18. 6d. ; 25. ampere, 93. ; 
D0-ampere, 2з, 6d. ; and 100-ampere meters, 33. per quarter. 

London County Council.—At Tuesday's meeting a loan of £895 
for electric lighting was made to Islington. 

Tramways.—The Highways committee reported on the work done in 
connection with the reconstruction to electris traction of the Tooting- 
Westminster tramways, and on certain work carried out not contemplated 
at the time the contracts were made. It was agreed that Messrs. J. G. White 
& Co. (Ltd.) be paid £8,230 and Messrs. Walter Scott (Ltd.) £2,085 in 
addition to the amount of their contract. | 

It was also agreed that an expenditure of £32,000 on capital account be 
authorised for the erection of car-sheds for electric cars at Camber sell, 
with workshops, &c. 


an expenditure on capital account of £21,100 for sub-stations and work- 
shops at New Cro:s and Camberwell in connection with the electric tram- 
ways (the work to be carried out by the Works department), was postponed, 


Consideration of the recommendation of the Highways committee, that 
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Shallow Underground Tramways.— Consideration of a report and estimate 
by the Improvements committee, who proposed to commencs the con- 
struction of the authorised tramway sub way under the new streets, Kings- 
way and Aldwych (the cost of which is estimated at £278,800), was adjourned 
for a week. 

Londonderry.—The Council have given the National Telephone 
Co. six months’ notice to remove their poles and wires from the 
streets. 

Manchester.—The report of Dr. Kennedy on the present posi- 
tion of the electricity . was under consideration by the 
Electricity committee on Wednesday. It was decided to have the 
report printed and distributed, and its further consideration stands 
adjourned to Monday. 

Manchester-Salford Tramways Dispute.—The long-continued 
dispute between the Manchester and Salford tramways departments 
as to running powers over each other's lines, &c., has been 5 
settled, and heads of agreement have be:n drawn up and approve 
by the two Tramway committees These will be submitted to their 
respective Corporations at the next meetings The terms of the 
agreement include the leasing of some of the Manchester lines to 
Salford Corporation for 21 years. 

Mansfield.—Arc lamps are t» be erected in ths chief thorou zh- 
fares of this town. 


Mica Works in Ottawa.—It is announced that the Westinghouse 
Electric Co. of Pittsburg, U.S.A., is about to establish a large factory 
in Oitawa for the manufacture of mica goods, and that between 200 
and 300 hands will be employed. The company, it is said, are 
substitutinz Canadian for Indian mica in their manufactures. 


Monte Carlo.—The electri: tramways system was opened on 


Wednesday. 

Morecambe.— At a special sitting of the Council, on Wednesday, 
Мг. J. Vincent Kitchener (on behalf of the British Electric Traction 
Co.) explained proposals for the constraction of electric tramways in 
the district. The company would purchase the tramways, re- con- 
struct the lines, and give the Council the opportunity of терла 
at 14, 21 or 28 years on terms. An extension to Heysham woul 
have to be constructed, and negotiations are at present proceeding 
with Heysham Council. The overhead system would be adopted. 
The company are to submit definite proposals in writing. 

Municipal Telephony.— Wakefield Corporation have abandoned 
their municipal telephone scheme. 

The staff of the late Tunbridge Wells municipal telephone depart- 
ment recently presented a silver cigarette cas» and matchbox to 
Mr. Joseph Chamberlain, the assistant manager. 

National Blectrical Contractors Association.—The annual 
meeting will be held at Anderton's Hotel, Fleet-street, London, on 
Monday next, March 2, at 7 p.m. A kg which is to be presented 
against the General Powers Bill of the London County Council, will 
be available for signature by electrical contractors. 

North-West London Railway.—In addition to their original 
Cricklewood-Marble Arch scheme, this company propose to construct 
a 1] mile extension to Victoria at a cost of about £519,000. The 
new scheme provides for subways to connect the line with the Dis- 
trict Railway at Victoria and the Great Northern, Piccadilly and 
Brompton line at Hyde Park Corner. 


Norwich —The sale of current during 1902 realised £24,819 (in 
addition to about £500 to come into next year's account), against 
£23,000 in 1901. After paying interest, but not allowing for depre- 
ciation or sinking fund, there remained £5,444. A surplus of between 
£1,000 to £2,0C0 is anticipated next year. 


Obituary.—We regret to record the death of Mr. Wm. Wharan, 
the former general manager of the Leeds Corporation tramways, 
Deceased had been connected with the Leeds tramways since March, 
1873, when he was appointed secretary of the Leeds Tramways Co. 
When the Corporation took over the undertaking Mr. Wharam was 
appointed general manager, and until last January had full control 
of the system. He was succeeded by Mr. J. В. Hamilton. 

The death occurred yesterday (Thursday) under distressing cir- 
cumstances, of Mr. J on Jackson, Shrewsbury r of the 
National Telephone Co. Deceased, who had recently suffered from 
the effects of influenza, committed suicide by hanging himself in the 
offices of the company. 

Poplar.—The Electricity committee propose to purchase two air 
compressors for the electricity worka. 

Presentation.—At a smoking concert on Saturday evening to bid 
farewell to Mr. J. W. Ewart, who has been assistant manager for some 
time in the lamp shop at Arc Works, Chelmsford, a presentation 
was made to Mr. Ewart of a gold lever watch, suitably inscribed, as 
a mark of respect and esteem from the foremen and workmen. 

. Bosario.—The municipality recently invited tenders for public 
lighting, but only two offers were submitted (from the local electric 
lghting and gas companies). This is stated by the Review of the 
River Plate to have been due to the bad treatment received by the 
existing lighting company. 


Royal Commission on London Locomotion.—The first sitting 
of this Commission will'take place on Tuesday afternoon at the 


Guildhall, Westminster. 


Shipley.—An inquiry was held on Wednesday into the applica- 
tion of the Council to borrow £45,000 for extensions of the electricity 
works. The clerk (Mr. I. Lindow), the electrical engineer (Mr. S. В. 
Schofield) and the surveyor (Mr. W. H. Dawson) gave evidence in 
support of the рано. For the eight months ended April, 1908, 
there was a loss of £819, including interest and sinking fund, and 
for the nine months ended Dec. 31, 1902, the receipts amounted to 
£1,681. Mr. Schofield stated that the propone extensions were 
nece owing to the increased demand for electri energy for trac- 
tion. The loan would be applied as follows :—Steam dynamor, 
boilers, &a, £18,000 ; cables, meters and motora, £15,422 ; street 
lighting, £3,760 ; offices, £1,500 ; engineering and other expenses, 
£2,395 ; contingencies, £3,873. The present plant at the electricity 
station was sufficient to meet the demand for current for lighting 
only up to 1906, and the Council had extensive contracts for the 
supply of current for truction. "There was no opposition. 


Southampton.— Application has been made for sanction to loans 
ot £5,950 for track extensions and £835 for the electrical equipment 
of the Highfield tramway route. 

Speed of Electric Tramcars.—A conference of local tramway 
authorities was held in London on Tuesday to consider the question 
of the epzed of cars on electric tramways, 

Bailie Paton, Glasgow, p:esided over the conference, which was called at 
the instance of the Mancbester Corporation, Among those present were 
councillors Boyle and Wainwright, Manchester Tramways committer, 
Mr. W. Н. Talbot, town clerk, Manchester ; councillor Smithson, chairman 
Leds Tramways committee, and Mr. J. B. Hamilton, general manager 
Leeds tramways; and М". C. Petrie, chairman Liverpool Tramways 


committee. 
In the autumn of last year a de,utition from local authorities waited 


upon the Board of Trade to endeavour to obtain the removal of certain 
restrictions in relation to speeds on tramways. It was now resolved to 
ask the Board of Trade to again receive a deputation from the Corporation 
tramways departments with a view to gett/ng the speed limit raised. 

Stroud and Oheltenham Tramways.—Stroud Council, having 
secured the insertion of protective clauses, have withdrawn their 
opposition to this bill. 

Sunderland.— At the meeting of the Tramways committee last 
week the estimates for the year ending March were submitted. The 
estimated revenus is over £60,000, an increase of £2,700 on last 
year. Expenditure shows an increase of £4,500 (254 850). The 
estimated balance is over £5,000 towards relief of rates. Twelve 
months ago £7,0C0 was handed over to the Finance committee for 
this purpose. 

Tipton.—The Midland Eleetric Corporation for Power Distribu- 
tion pro to contest Major P. Cardew's award as to the terms for 
the supply of electricity in bulk in this district by the company. 

Todmorden.—Application has been made for sanction to a loan 
of £31,274 for electricity works. The Board of Trade have also been 
asked to extend the time for carrying out the provisions of the 
electric lighting order. 

Typewriting Telegraphs.—The general manager of the Type- 
writing Telegraph Corporation has received а command from the 
Minister of War for Austria. Hungary, and is proceeding to Vienna 
with a staff of the company's ра to e demonstrations in 
that city similar to those made in Berlin in October last. 


Vancouver.—A scheme for providing electric power for the cities 
of Vancouver and New Westminster has been taken in hand bya 
company. The two cities are 12 miles apart, and the company pro- 
poses to join up the waters of lakes Coquitlam and Beautifal by a 
tunnel 23 miles long, and so provide a permanent source of electric 
powér. The dam is 405ft. above the sea level, and will be 300ft. long, 
50{с. high, 35ft. at the base, and taper to 8ft. on top. In seeking for 
а location where the dam could be set on solid rock preliminary 
shafts were sunk. 500. of tunnel were run. The lake surface will 
be 500 acres in extent. From the dam to the power house there isa 
drop of 400ft. in 1,600. 

Venice.—The municipal authorities have granted а concession to 
an Italian company (capital of £240,000) to supply electric current 
for lighting and industrial uses in this d Current will be 
generated by water-power from the river Cellina, which is fed by 
the Setimana and Cimoliana The waters of the Cellina and its 
affluents are already largely utilised in the generation of electric 
current. It is expected that the works for the first set of plant will 
be completed in about two years, and will provide 6,000 н P. There 
are several similar schemes under consideration for supplying electric 
current along the 56 miles’ course of the Cellina, бс. 

In a recent report on the trade of Venice, Mr. Consul de Zaccato, 
states that although the project for the adoption of electric launches 
for the public service which was laid before the Venice municipality 
two years ago has fallen through, he believes there is a good oppor- 
tunity fora sound British company to lay a serious proposal before 
the local authority for favourable consideration, and he points to the 
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establishment of electricity works on the Cellina as a ready means of 
obtaining motive power on economical terme. Some parts of the 
city are, owing to the want of a simple and handy form of vehicle, 
entirely cut off from other portions. Mr. Za:cato suggests that no 
time should be lost in submitting such a project, and offers the 
assistance of the Consulate in the suggested negotiations. 

Wallsend.— The Council will petition against the bills of the 
. Walker aud Wallsend Union Gas and the Newcastle-upon-Tyne 
Electric Supply Companies in order to obtain protective clauses. 
The Council have decided also to obtain expert advice on the electric 
lighting clauses of the bills. 

West Bromwich —The Hill Top electric tramway route was 
opened for traffic this week. 

Wireless Telegraphy Developments.—It is announced that the 
French Minister for Posts and Telegraphs (М. Bérard) 1з at Nice 
making preparations for a series of experiments in wireless telegraphy 
between Nice and Corsica. It is proposed that one station shall be 
situate at Cap Ferrat and the other at St. Florent. 

Electro-Harmonic Society.—A ladies’ night concert will be 
given at the Holborn Restaurant, High Holborn, London, W. C, this 
(Friday) evening, commencing at eight o'clock. 

Concert.—A well-attended and entertaining Bohemian concert 
was given in the Crown room of the Freemasons’ Tavern, Great 
Queen-street, London, on Saturday last, by members of the Charing 
Cross and Strand Electric Cricket Club. Mr. John Gatti presided, 
and distributed last season's cricket prizes We may say that the 
energetic secretary of the club (who was presented with a silver 
cigarette case in recogaition of his services) will be pleased to receive 
challenges from kindred teams. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter ear ly in the week.) 


TENDERS INVITED. 


London County Council invite tenders for the supply, delivery and 
erection of a high-tension switchboard and of an exciter switchboard 
at Deptford generatirg station of the London Electric Supply Cor- 
poration. Further particulars are given in an advertisement. Speci- 
tications at the County Hall, Spring Gardens, London, S.W. Tenders 
by 10 a.m. March 24. 

London County Council also require tenders for 100 double-decked 
electric tramcare, complete with bogie trucks, бс. ; also 100 similar 
tramcars with single trucks. Tenders by 10 a.m. March 17. 

Londen County Council Asylums committee require 12 months, 
supply of electric lighting sundries for Claybury Heath and Horton 
asylums. Tenders by March 11. 


Hornsey Urban District Council invite tenders for stores for elec- 
tricity works and cable stores, &c., in connection with their electricit 
supply department. Specifications from the engineer (Mr. E J. 
Lovegrove), Council Offices, Southwood-lane, Highgate, N. Farther 
particulars are given in an advertisement. Tenders by 4 pm. 
March 16. 

Fulham Borough Council invite tenders for the supply of elec- 
trical stores for year ending March 31, 1904. Tenders (on printed 
forms) to the town hall by 4 p.m. March 11. See advertisement. 


St. Pancras Borough Council require 200 arc lamp columns and 
200 arc Jamps. Specifications at the Electricity department, 57, 
Pratt-street, London, N.W. Tenders to town clerk (Mr. С. Н, F. 
Barrett), Town Hall, Pancras-road, London, N.W., by noon March 5. 
S2e advertisement, 

Sunderland Corporation invite tenders for a fuel economiser. 
Specifications from the borough electrical engineer, Mr. John F. C. 
Snell. Tenders (addressed chairman of Electricity and Lighting 
committee) to the town clerk (Mr. Fras. M. Bowey), Town Hall, 
Sunderland, by noon March 27. See advertisement. 

Sunderland Corporation aleo invite tenders for indiarubber-covered 
cables and stoneware casings for 12 months. Specifications from 
the borough electrical engineer (Mr. John F. C. Snell) and tenders 
to chaiuman of Electricity and Lighting committee, Town Hall, 
Sunderland, by noon March 27. Sev advertisement. 


Darlington Corporation invite tendera for the supply and delivery 
cf eight double-deck and eight tingle-deck combination motor cars 
with complete electrical equipment. Specifications from the town 
clerk (Mr. Н. G. Steavenson) and can also be seen at, but not obtained 
from, the offices of the consulting engineere, Messre. Kennedy and 
Jenkin, 17, Victoria-street, Westminster, London, S.W. Tenders to 
Mr. Steavenson, Town Clerk's Office, Darlington, on or before 
March 20. See advertisement. 

Wimbledon District Council invite tenders for various articles for 
their electricity department, including engine-room stores, cables, 


e 
joint boxes and jointiog materials, transformers, metera, demand 


indicators lubricating oils and incandescent lamps. Specifications 
&c, from the chief electrical engineer (Mr. Н. Tomlinson Lee) 
Electric Light Works, Darnsford-road, Wimbledon, after March 1, 
and tenders to the clerk to the Council (Mr. R. Н. 8. Butterworth) 
Council Offices Wimbledon, before noon March 10. See also 
advertisement. : 

Wednesbury Corporation invite tenders for motor generators, bat- 
tery boosters, accumulators, switchboards, cables, boxes and street 
Work, meters, demand indicators and service fuses. Specifications 
after March 9 from the consulting engineer (Mr. F. J. Warden- 
Stevens), 34, Victoria-street, Westminster. An advertisement contains 
further particulars. Tenders to town clerk (Mr. Thomas Jones), 
Town Hall, Wednesbury, by mid-day March 28. 


Portsmouth Corporation invite tenders for the supply and erection 
of additional Lancashire boilers, steel chimney, fan and engine for 
induced draught, economiser, steam, feed and other pipes, chequer 
plating and sundry ironwork. Specifications, &a, from the superin- 
tendent (Mr. E. Price), Ganwharf-road, ani tenders to the town clerk, 
Town Hall, Portsmouth, by 10 a.m. March 6. See advertisement. 


Brighton Corporation invite tenders for the supply, delivery and 
drawing-in and jointing of feeder distributin and telephone cables 
for their electric tramways department. Specifications from the 
tramways manager (Mr. Thomas B. Holliday), Lewes-road, Brighton. 
Tenders to towa clerk (Mr. Fras. J. Tillstone), Town Hall, Brighton, 
by 10 am. March 9. See advertisement. 


Rhyl Urban District Council require arc lamp carbons and meters 
for their electricity department. Forms of tender of the engineer, and 
tenders to the clerk (Mr. A. Rowlands), Council Offices, Rhyl, by 
March 16. See advertisement. 
Aberdeen Tramway committee iuvite tendera for supply of 12 roof- 
seat electric tramcars. Specifications from the city electrical engineer 
Mr. J. Alex. Ball, to whom tenders at the Electricity Works, 
illburn-street, Aberdeen, by March 14. See advertisement. 


SPECIAL NOTICE. 
“The Electrician” Blectrical Trades’ Directory and Hand. 


book for 1903 (the Big Blue Book)is Now READY. The book has 


been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 1 Oth. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulars relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &, 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

New German Electric Wiring Rules and Regulations. 

Spanish Government Regulations affecting Electrical Installations in 
Mines and Metallurgical Works. 

Safety Regulations in German Electricity Works. 

Railway Telegraphs and Electric Block Signalling. 

Electric Lighting on the Railways of the United Kingdom, 

Water Power іп Ireland. 

Standards for Copper Specifications. 

Electric Supply Mains Contracts. 

Electricity in Mines, Home Office Commission on, 

Engineering Standards Committee. 

Parliamentary Record for 1902. 

Factory and Workshop Regulations. 

New and Extended Interest and Sinking Fund Tables, 

I. E. E. form of Model Contract. | 

Marylebone Arbitration Award. | 

Purchase Prices of Electricity Supply Undertakings to Date, 

Canadian Government Agreement with Mr. Marconi. 

French Submarine Cable Projects. 

Submarine Cable Notes. 

Wireless Telegraph Notes. 

Telephone Notes. 

Long-Distance Telephone Notes. 

Wireless Telephone Notes. 

Agreement betweea Tunbridge Wells Corporation and the National 
Telephone Co. 

Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 

Cables of the Empire—Digest of the Parliamentary Committees 
Report. &c. &e, &c. 


The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook remains as before —i. e., United Kingdom, 183. 6d., post 
free 13a, 3d. ; British Colonies, 148, ; United States, 168. ; other 
countries, 15s, 


for 1902. 
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Edinburgh tion require tenders for а complete telephone 
installation at the Colinton Mains Fever Hospital Specifications 
from the resident engineer (Mr. F. Newington), Dewar-place elec- 
tricity station, and tenders to the town clerk (Mr. Thomas Hunter, 
W.S.), City-chambers, Edinburgh, by 11 am. March 16. See adver- 
tisement. 

The Receiver-General and Director of Contracts, Valletta (Malta), 
invites tenders for 75,000 arc lamp carbons. Further particulars are 
given in an advertisement. Specifications from the superintendent 
of public works in Malta, or of the Crown Agents for the Colonies, 
Downing-street, London, S.W. Tenders will be received at Valletta, 
Malta, by 11 a.m. March 6. 

The Great Central Railway Co. invite tenders for stores and 
materials for the 12 months ending April 30, 1904, including tele- 
graph and electric light materiale, asbestos packing, brass sheets and 
tubing, glass, hardware, indiarubber, oil, screws, fog signals, sund 
tools, varnish, &c. Tenders to the secretary (Mr. O. S. Holt), 
London-road Station, Manchester, by 10 am. March 3. 

The Council of the Metropolitan Borough of Shoreditch invite 
proposals for the supply of stores for one year from April 1 next, 
including electric cables and sundries, ironmongery, tools, &c., for the 
electricity works department. Tenders to town clerk (Mr. H. Mans- 
field Robinson, LL.D.), Town Hall, Old-street, London, E.C., by 
3 p.m. March 10. 

Warrington Corporation require two water-tube boilers and pipe- 
work, two 750 w. ateam ср (Willans engines), and peal 
of switchboard. Tenders to town clerk (Mr. J. Lyon Whittle) 
by noon March 4. 

Bury (Lanca ) Tramways committee invite tenders for a traction- 
switchboard and accessories. Tenders to town elerk (Mr. John 
Háslam) by March 6. Б 5, 

St. Anne’s-on-the-Sea District Council invite tenders for feeder 
cables and extensions to induced draught plant. Tenders to chair- 
man of Electricity committee by March 4. 

Halifax Corporation require tenders for engine-room stores, &c. 
for the electricity department, and tools, &c., for tramways depart- 
ment. "Tenders by noon March 14. 

Barking District Council invite tenders for overhead line equip- 
ment, poles, &, and underground feeder cables, &c. Tenders by 
noon March 90. 

Kettering District Council invite tenders for erection of electricity 
station buildings, refuse destructor and chimney shaft. Tenders by 
March 9. 


Darlington Corporation require tenders for car-shed, workshops, 
&c. Tenders by March 3. ix: 

Battersea (London) Borough Council require tenders for a 300- 
350kw. steam dynamo. Tenders by noon March 10. 

Burnley Corporation invite tenders for 223 electric motor cars, 
overhead equipment and copper bonds. "Tenders by March 18. 

Weymouth Corporation invite tendera for the erection of electricity 
station buildings, &c. Tenders by March 11. 

Plymouth Corporation require electricity meters, transformera and 
cables. Tenders by March 16. 

Tenders will be received by the Posts and Telegraphs Depart- 
ment of the Spanish Government for 40,000 3 insulators, 
No. 1, Spanish Government type. Particu lars will be found in the 
Madrid Gazette of Feb. 21. 

The Department of Posts and Telegraphe, Madrid, having 
receivel no tenders for the construction of а submarine telegraph 
cable between Fernando Po and the German Cameroons, offers are 
now invited on the conditions, slightly modified, published in the 
Madrid Gazette of August 30 last. The amended conditions will be 
found in the Gazette of Feb. 21. 

The department of Posts and Telegraphs, Madrid, also calls for 
tenders for the supply of 10,000 telegraph poets. Particulars will 
be found in the Madrid Gazette for Feb. 17. 


TENDERS REOBIVBD AND AOOEPTBED. 

Messrs. Rowland Carr & Co., 6 and 8, Lime-street-square, London, 
E.C., have received an order for 1,300yds. of cast-iron troughing 
required by Maidstone Corporation. 

The tender of the Lancashire Dynamo and Motor Co. for a 500kw. 
set (with Browett-Lindley engine) for Wallasey has been accepted. 

Ап order for two sets of reveraible boosters for Salford Corporation 
has been placed with the Lancashire Dynamo and Motor Co. 

An order for dialite cables has been placed with the St. Helens 
Cable Co. by Bootle Corporation. 

Shoreditch (London) Electricity committee have accepted the 
tender of Messrs. Rowland Carr & Co. for cast-iron arc lamp columns, 
42 to be delivered immediately. 

Mesers. Macartney, McElroy & Co. have obtained from the 
Wellington (New Zealand) Town Council the contract for the con- 
struction of the permanent way and overhead equipment of their 
electric trumway system, The value of the contract is about £115,000. 


London County Council have accepted the offer of Dick, Kerr & 
Co. for 20 additional electric tramcars for £11,900. 

Epsom District Council have accepted the tender of Callender's 
Company for extension of the electric light cables at £128. 81. 

Southampton Corporation have accepted the tender of Walter 
Scott (Ltd.) for supply of 320 tons of rails and fishplates for tram- 
way extensions. 

Dartford District Council have accepted the tender of S. W. 
Gibeon & Co. for wiring consumers’ premises. 

Bradford Electricity committee have placed contracts with J. 
Musgrave & Sons, and Cole, Marchent and Morley for two 2,000 н.р. 
steam engines at £7,000 each. 

Exeter Town Council has accepted the tender of Messrs. Siemens 
Bros. & Co. for conduits and main high-pressure feeder cables for the 
sum of £2,450. 

The contract for the erection of the electricity station buildings at 
Berwick has been let to H. Elliot & Son. 


BUSINESS NOTICES. 


The partnership hitherto subsisting between Mr. George Leonard 
Addenbrooke and Mr. Lionel Robinson, under the style of Lionel 
Robinson & Co., has been dissolved by mutual consent as from 
Dec. 31 last. Mr. Robinson contiuues the business under the same 
style with Mr. С. R. Williams-Ellis as partner. The new firm, which 
acquires from Mr. Addenbrooke the sole licence to manufacture and 
sell his patents in Great Britain and its dependencies, receives all 
debts due to and discharges all liabilities from the old firm. 


The business of electrical engineers carried on in Glasgow under 
the style of Claude Carter & Co. has been transferred to Mr. Matthew 
Allison, electrical engineer, Rosemount-terrace, Ibrox. 

Messrs. T. Rigbye and W. Smith, electrical engineers and con- 
tractors, Halsall-street, Southport, and 59a, Alma-road, Birkdale, 
have dissolved partnership. Debts by Mr. Rigbye. 

Messrs. W. Blenkarn and G. E. Wright, electrical engineers, 11, 
Queen Victoria-street, London, E.C., have dissolved partnership. 
Debts by Mr. Blenkarn. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 


A first and final dividend of le. 12d. is payable at Red House, 
Dancombe-place, York, in the bankruptcy of F. Н. Wynn, electrician, 
Harrogate. 

Creditors of the Surprise Arc Lamp Syndicate (Ltd.) must send 
particulars to Mr. F. Brown, 1, High-street, Croydon, by March 28, 

The first meeting of creditors and contributories of the British 
Power, Traction and Lighting Co. (Ltd.), of Hull-road, York, will 
take place on March 4 at Bankruptcy-buildings, London. 

A first dividend of 133. 4d. is payable March 2 at 7, Lothbury, 
London, E.C., in the liquidation of Harry South & Co. (Ltd.). 

Persons having claims against the Norwich Electricity Co. (Ltd.) 
at Jan. 31 (the date of transfer to Norwich Corporation) should send 
particulars to Messrs. Cozens-Hardy and Jewson by March 16. 

A meeting of the New Electric Light Syndicate (Ltd.) will be 
held on March 26, at Clock House, Arundel-street, London, W.C., to 
receive an account of the winding-up. 

The Electric Royalties Syndicate (Ltd.) is to be wound up volun- 
tarily. Mr. W. Н, Darvell, 18, Grosvenor-mansions, London, S.W., 
is liquidator. 

Winding-up Petition —A petition presented by the Société 
Anonyme l'Epuration des Eaux, Paris, for the winding-up of Desru- 
maux’s Automatic Water Softener and Purifier (Ltd.) will be heard 
in London on March 10. 


Sale by Auction.— Messrs. Н. Steele & Son will sell by auction 
(by order of the trustee in the bankruptcy of J. Worthington & Co., 
Foundry Works, Hanley, Staffs.), on March 4 and 5, the whole of the 
electric light contractors’ stock and plant, which includes lathes, 
drilling machines, power press, screw-making machines, 5 В.Н.Р, 
Crossley gas engine, electric motors, small dynamos, arc and incan- 
descent lampe, wire and cable, fitti batteries, carbons, &c. The 
whole will be on view on March 2 and 3. Catalogues are now ready, 
and will be sent post free on application to the trustee at 26, Cor- 
poration-street, Birmingham; 3, Barbican, London, E C.; or 3, 
East Parade, Sheffield ; from Messra. Challinor, Hanley, solicitors 
to the trustee ; or from the auctioneers, Queen’s Chambers, Burslem. 
See also advertisement. 


Bale by Tender. —Mr. F. J. Terry Horsey (Mesara. Fuller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by tender, in 
one lot, the important and extensive electrochemical works of the 
Electrochemical Co. (Ltd.) at St. Helens, Lanca, The freehold 
works occupy about 143 acres, and possess both rail and water commu- 
nication. The buildings cover about 70,000 aq. ft., and are equipped 
with modern plant and machinery. Some particulars of the electric 
generating and chemical plants are given in an advertisement. 
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Sealed tenders to Mr. F. J. Terry Horsey, 11, Billiter-equare, London 
E.C., on or before March 25. Particulars, conditions of sale an 
tender forms may be obtained of Messrs. Walter Webb & Co., solicitors, 
23, Queen Victoria-street, London, E.C. ; of the receiver (Mr. Robert 
Shaw), 50, Denton’s Green-lane, St, Helens, Lancs. ; and of Messrs. 
Fuller, Horsey, Sons and Cassell, 11, Billiter-squire, London, Е.С. 

Plant for Sale. —Messrs. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C., have for sale 27 transformers and 150 Hookham 
metera. For some particulars see advertisement. 

Mr. J. Frame, 5, Talbot-place, Dublin, has for sale some electric 
lighting plant, comprising four watertube and two dry-back, marine 


type boilers, alternators, dynamos, transformers, meters, &c. See 
advertisement. 

A 40 B.H р. Robey gas engine is for sale. Particulars are given in 
‘an advertisement. Applications to Mr. H. D. Vellacott, C.A, 51, 


Fenchurch.street, London, Е.С. 


Land for Sale.—Particulars are given in an advertisement of 
some freehold land at seaside districts in Essex and Kent which the 
Land Company, 68, Cheapside, London, E.C., have for sale. 


Electric Fire Alarms.—The May-Oatway Fire Appliances (Ltd.) 
have just completed for Messrs. Arthur & Co., warehousemen, Glas- 
gow, the largest electrical automatic fire alarm system in the kingdom, 
and this has been connected direct with the Glasgow central fire 
station, The value of the property protected by this installation is 
estimated at £1,500,000. Photographs of the position, indicating 
apparatus, &c., have been made, and were utilised by the chief officer 
of the Glasgow Fire Brigade in а recent municipal lecture to illus- 
trate the evolution of fire calls to the brigade. 


Electric Driving.—Messrs. T. Harding Churton & Co. inform 
us that they have taken out the gas engine plant by which their 
works were formerly run, aud have adopted two-phase driving, 
current being taken Leeds Corporation mains, 


Parsons Steam Tarbine.—An arrangement has been concluded 
between Messrs. С, A. Parsons & Co. and Messrs. Richardsons, 
Westgarth & Co. (Ltd.) for the manufacture of steam turbines at 
Hartlepool. 

“The World's Work.”—The March number of this instructive 
monthly contains several interesting articles, including a contribu- 
tion from the editor, Mr. Henry Norman, M.P., on “ The Coming of 
the Motor." 

Catalogues, &c.—An excellent list (No. 2) of small motore, 
polishing and fan motors, &c., is now ready, and can be obtained 
from the Electrical Co., 122-194, Charing Cross-road, London, W.C., 
and branches. A large assortment of these motors, fans, &c., for 
both continuous and alternating currents are listed and illustrated. 

A very comprehensive catalogue of“ Ark" lamps is now ready 
and can be obtained from Messrs. Johnson and Phillips, Victoria 


TAX. 
ae y ? 
vw jp . 


TER «> * 
a) > 
E TE 


"M n 
jM 


wwe MS 
stadt 


Му; "ү 
M m 
Jm j ty 


, TNT 
2 4 -s 
Fia. 1.—“ Ark Lamp in brass case, with shade. 


Works, Old Charlton, Kent. It is announced that 25,000 of these 
lampe are installed in different parts of the world for illumination work 
of all kinds. Lists are given of towns in Great Britain and elsewhere 
where Ark ” lamps are used for street or power-circuit lighting, and 
of firms and companies using “ Ark” lamps for factory and general 
lighting work, the number installed in these works, &c., ranging 
from 300 to 20 lamps. There is a large amount of information given 
concerning the “ Ark” lamp, and the illustrations, which are very 
numerous are in many cases of a striking character. The set of 
testimoniale, with which the list is freely iutersperaed, express the 
highest appreciation of the Ark lamp. The catalogue ів the most 
complete of its kind we have had brought to our notice, Advantage 


is taken of colour printing to show a variety of globee, shades and 
accessories which can be supplied with these lamps. А section of 
the catalogue is devoted to some excellent designs of lamp pillars, 


Fia, 2. —The Photographic “ Ark" Lamp, on tripod stand. 


brackets, suspensions, &. Special notice may be drawn to the wall 
brackets shown on pp. 39 and 51. We illustrate the latter fitting in 
Fig 3. Fig. 1. shows an Atk” lamp with nos brass case and 
30in. silk shade and Fig. 2. is the photographic Ark” lamp. Itis 


Fic. 5.—" Ark Lamp Bracket Fitting. 


claimed that this lamp can be utilised in all kinds of photographic 
work with great economy. 

The General Electric Co. have ready sheet lists dealing with battery 
buttons for Leclanché cell: (sheet No. L.1,024), and a second list 
(K.1,029) describing the Bellophone" for connecting to existing 
electric bells every room in speaking communication with the kitchen. 

A well-got-up catalogue of “ Royce " dynamos and motore is just 
issued. 

* Prometheus" System of Electric Cooking and Heating.— 
From the British Prometheus Co., of London-road, Kingston-on- 
Thames, we have received copies of catalogues relating to the 
company's system of electric cooking and heating. This branch of 
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electrical work has of late made c;nsiderable advances, and certainly 
possesses advantages over any other method of preparing food for 
the table. Cooking by gas has largely takeu the place of the old- 
fagbioned method of cooking by coal heat, but unless the gas system 
is very pertect the food cooked suffers in flavour, and more especially 
from a want of uniformity in degree of cooking. We have been 
credibly informed that there dir advantages are absent where the 
system of cookirg adopted is electrical, as the means cf regulating 


Fic. 1.—Rapiator ELEMENT. 


the heat, from the commencement of cooking operations to their 
termination, is under control to the minutest extent. Certain it 1s 
that at recent exhibitions where cooking by electricity has made 
а prominent show, the display has been a striking one and has 
appealed to the public. e Prometheus Company has paid 
преса, attention {о this branch of electrical work, and has 
P upon the market a large quantity of apparatus which 
is claimed to be both «fücient and reasonable in price. In this 
zyttem heating strips, or “elemente, are employed which consist 


КЗ 


жу 


of а thin mica sheet, upon which а metallic film is deposited, 
and of a very thin metal case. In this case the sheet is fixed. The 
emiseive surface is very large, so that only a moderate temperature 
is required to dissipate a large amount of power, and the durability 
cr life of the strips is great. Fig. 1 shows the radiator element, and 
Fig. 2 the radiator frame or stove. The elementa can be very easily 
removed or replaced, being held in position by means of spring con- 
tacts. Apparatus such as hot water juge, coffee machines, &c., are 


Fic. 3.—Rixc ELEMENT. 


fitted with ring elements (Fig. 3), perfect mechanical contact being 
secured by means of the screws as shown. Electrical contact between 
the terminals on the outside of the vessel and the element is estab- 
lished by the S-shaped springs at the ende of the elements which 
press against the terminals. In this way, practically the whole of 
the heat generated passes at once into the contents of the vessel, 
losses due to radiation and convection being minimised by the air 


jacket formed between the inner and outer linings. Pots, pans, &c., 
may without discomfort be supported by the hand while the contents 
are at boiling point. With electrical energy at, say, 2d. per unit, the 
company claim that one pint of water can be raised from 60°F. to 
boiling point for about ,4,d., and a gallon of water from the same 
temperature to 100°F. for about !d. In the radiators or heating 
stoves on the * Prometheus" system, 12 or more elements are 
employed, according to the size of the radiator, and the elements in 
any frame are connected in parallel. Should any of them become 
accidentally damaged or require replacement the electrical efficiency 
of the radiator is not impaired.  Flat-irons, again, are fitted with 
removable elemente, which admit of replacements being easily and 
expeditiously effected. ** Prometheus" apparatus (cigar-lighters 
excepted) are constructed for any voltage, and а 12 months’ guarantee 
is given from date of delivery under reasonable conditions, 


Exports of Electrical Apparatus and Material —The follow- 
ing nd, gm official particulars of the rts of British manufactured 
electrical apparatus and material (includi rs i and telephone 
wire and material, but not including electrical machinery, which 
is not separately specified) from Feb. 18 to Feb. 24, with the ports of 
destination :— 

A frioa— Alexandria, £52; Cape Town, £693; Durban, £1,448; East 
London, £395 ; Port Elizabeth, £3,884. Argentina—Buenos Ayres, £725 


(including £209 telegraph material). Australasia —Adelaide, £93 ; Auck- ` 
land, £92 ; Fremantle, £830 (including £451 telegraph wire) ; Invercargill, 


£53 ; Lyttelton, £944 ; Melbourne, £617; Perth, £359 ; Sydney, £747 : 
Wellington, £1,110. Borneo—Labuan, £254. Ceylon Colombo, £99. China 
—Shanghai, £853 (including £313 telegraph material); Tientain, £242. 
France—Boulogne, £54. German Hamburg, £530 (telegraph cable). 
Gibraltar, £14 (telegraph material). Holland—Amsaterdam, £90; Rotter- 
dam, £150. Hong Kong, £16. India—Bombay, 583; Calcutta, £987. 
Japan—Kobe, £3,358 ; Yokohama, £38. Siam—Bangkok, £59. Straits 
Settlements—Singapore, £25. Total, £19,594, against 928,570 in the 
corresponding week last year (Feb. 19 to 25). | 


PATENT RECORD. 


—— 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nors.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inrent ions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application ts made in London, 


November 3, 1902. 
235,933. T. P. BENTLEY. Manchester. Supports for overhead wires. 
23,941. R. H. WALTER. Somerset. Automatic switch for motor vehicles. 
25,949. A. EcksTEIN and H.J. Coates. Manchester: Influence machines. 
23,961. T. Aston. Ireland. Protection for live rails on rail or tramways. 
25,952. Н. HuBBaARD. Double wall plug. 
25,969. A. ENGELSMANN. Projectors for alternating-current lamps.“ 
25,971. O. Н. Pierer. Electric motors.“ 
24,006. С. Н. Е. MULLER. Rontgen tubes. | 
24,013. Е. Fanta and P. E. BUTLER. Attachment of filaments in lamps. 
November 4, 1902. 
24,031. T. T. HINDOE. Bolton. Electric cara. | 
24,033. J. W. MACFARLANE (Watson, Laidlaw & Co.) Glasgow. 
vertical electric motors worked intermittently. 
irc B C. JOHNSON and S. Paterson, Old Charlton. Mica insulated 
cable. 
24,068. A. DE PuvpT. Liverpool. Are lamps. (Date applied for June 10, 
1902, being date of application in Belgium.)* - 


Oiling 


24,075. J. WHITEHEAD and H. J. WHITEHEAD. Birmingbam. Overhead 
conduct. i | 

24,089. P. J. У. ''ipDEMAN. Switch lamp-holders. 

24,099. Н. Н. Lake. Alternating- current generators. (G.E. Co., U. S.)“ 

24,100. Н. Н. Lake. Electric brakee. (С.Е. Co., U.S.)* 


24,101. E. A. CAROLAN. 


Transforming apparatus, (G.E. Co., U. S.)“ 
24,102. 


E. A. CAROLAN. Surface contact structures. (G.E. Co., U. S.)“ 


24,164. A. E. LE RossiGNor. Trolley wires. 

24,109. H. Н. Lake. Regulators for arc light systeme. (General Incan- 
descent Arc Light Co., U.S.)* 

24, 111. ALLIANCE ELECTRICAL Co. and W. GiLLHAw. Shop lighting. 

24,112. W. M. Morpgy and А. С. Hansarp. Alternate-current traction 
systeme. | 

24,122. P. Н. F. Sprgs and C. B. Torr. Liverpool Arc lamp. 

24,128. A. B. HorsoN. Electric motors for fans, (Date applied for, Nov. 4, 
1901, date of application ia U.S.)* 

24,152. M. MacLaREN. Dynamo-electric machinery. 


24,148 and 24,149. W. B. Esson. Electric fuses. 
November 5, 1902. 
‚1 Glasgow. Electric traction. 
24,192. W. Е. RowLANDSs. Liverpool Trolley collectors, poles and stands. 
24,205. J. HgwzTT. Switch lamp-holders. 
24,212. E. A. CARDLAN. Brush holders. (G. E. Co., U.S.) 


72. J. GALLOWAY. 
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24,220. W. Peto and T. O. Kent. Connections for conducting wires. 24,109, Laxe (General Incandescent Arc Light Co.) Regulatora for arc 
24,2355. I. J. BRouN. Heating by electricity. light systeme. 
24,236. I. J. Broun. Obtaining metallic sulphides in electric furnaces. 24,260. LiwANGE. Trolleys for electric railways. 
24,238. A. Exstrom. Telephone systems.“ 24,459. BRUCE. Automatic cut-out. 
24,247. C. В. AUBL and M. A. McLean. Switches. 24,777. Brooxs. Protecting the third rail in electric railways, 
24,260. E. LiMAvGE. Trolleys for electric railways.“ 25,511. ZABEL, ZABEL and ZABEL. Carbon or brush holders. 
` November 6, 1902. 
24,315. R. P. Winson and G. G. M. HanpiNaHaM, Testing efficiency of 
lamps. 
24,328. F. E. W. BowEN. Incandescent lamps. ‚ 
24,398, F. E. W. Вотан. Incandescent COMPANIES MEETINGS AND REPORTS. 
A P. A. Осүк, Electrolytic cells. ТА T б. 
337. Н. J. Happan, Manufacturing ring boxes, (Bergmann 
Elektricitita-Werke A.Q., Germany.)* Westminster Electric Supply Corporation (Ltd.). 
24,240. M. Petersen. Electric heating apparatus.“ The ordinary general meeting was held on Wednesday under the рген. 
24,561. E. SCHATTNER. Electricity metera. dency of the Right Hon. Lord SurriELD, G.C.V.O., K.C.B. 
November 7, 1902. ua SECRETARY (Mr. Frank Iago) having read the notice calling the 
24,574. J. MACLEAN and Н, L. GaLLOWATI. Glasgow. Electromotora. morang, к 
24,383. M. SUTHERLAND and E. MARCUSON. Electrical contacta. The CHAIRMAN taid: I have the pleasure to congratulate you on 
24.410. G. D. Свлнокв. Electric clocks the very satisfactory nature of the year's work, for, as you will 
90.490. J. P. Hoorgn. Insulated conductors have seen from the report, we are able to recommend the payment of 
24,439. Н. GoLDscHMIDT. Joining rails by alumincthermal process. an increased dividend, and to carry forward a larger balance than in former 
24,455. WaxaooD and Oris Ілмтер. Controlling devices. (Otis Elevator | Ne. This is due to the steady manner in which the business has 
Co., Incorporated, United States.)* increased—an increase even beyond our expectatione. During the 12 
24,457. H. J. Happan. Current collectors for trackless electric cars with months no less than the equivalent of nearly 70,000 lamps of 8 c.p. were 
overhead conductor. (Dr. Wiesengrund, Germany.) added to the circuits, and the demand still continues. Vour Directors are 
24.459. D. R. Bruce. Automatic cutout.* j i со не ses аты & more 55 state of 17705 in the coal 
F ш , market, for, although, owing to increas emand, 5, tons more 
e 3 CCC had to be used, the coal bill was £1,663 less than for the preceding 
24,465. J. Rew. Military and naval flash-light signalling apparatus.“ 12 months. One item of expenditure over which the Board have 
N ber 8. 1002 no control continues to rise steadily. I refer to rates and taxes 
24.477. H. SIDEBOTTOM „ Coupling Шей Gras T (exclusive of water rates) which, last year, were £2,600 more than 
24,478. B. BRANDER. Birmingham. Central exchange telephone systems. есе са раш шашау 5 arte е n 
24,498. T. Forn and Е. Forn. Birmingham. Electric light fittings, for depreciation, sinking fund, &c. As you will bave seen from the report, 
1 9 x T ne vidi ep 5 tramcar guard. the new station of the Central Electric Supply Co. is now at work, and 
24,531. @ 1. E 5 " dud л. 1 currents. this Company commenced p: take supply on Nov. 20 last. During 
24.538. F. IB Precsement electio ty meters. the pres ent year both the St. James’ Company and ourselves—the stations 
eee pay у of both companies now being fully loaded—will be taking a very large 
November 10, 1902. supply from the Central Company. I now move the adoption of the 
24,550. W. C. Jonson and S. Paterson. Charlton. Ncn-inflammable | report and accounte. 
waterproof insulated conductors. Mr. EDMUND BOULNOIS, M.P., seconded the resolution, which was 
24,576. H. OPPENHEIMER. Party line telephone system on exchanges | carried. 
working on central battery system. (A.G. Mix and Genest, (M Edmund о, ав 5 re-electing the retiring ders 
Germany.) r. Edmun ulnois, M.P., an г. W. Hayes Fisher, М.Р.) aud rectily- 
24,579. J. E. Neare. Dynamos and motors. ing & technical error in the passing of a resolution last year relating to the 
24,598. J. Е. HAMMOND., Electric furnaces.* allotment of certain shares, were carried. 
24,634. J. E. BousrrELD (G. Е. Redfern & Co.) Driving mechanism for A vote of thanke to the Chairman and Directors terminated the pro- 
"^ train lighting systems. (H. Gerdes, Germany.) ceedings. 
24,637. A. EKSTROM. Telephone systems.“ 
24,645. S. Z. рв FzRRANTI. Detection of faults in the conductors of CHELSEA ELEOTRICITY SUPPLY CO. (LTD.) —The directors' report for 
electric traction systems. year to Dec. 31 states that the profit amounts to £27,092, which, with 
24,644. J. W. BunRLEIGH. Field magnets of dynamo-electric machines, £265. 15s. 4d. interest and £461. 19s. 6d. brought forward, makes 
November 11, 1902. £27,819. 142. 10d. After deducting £6,750 for interest and £4,232 interim 
24,687. T. RICHARDSON. Yorks. Electric tram dry seating. dividends, there remains £16,837. Os. 10d. The directors recommend 
24,705. E. A. CAROLAN. Contact clamps. (G.E. Co., U.S.) putting to credit of renewals and depreciation £8,960, to final prefer- 
24,706. E. A. CAROLAN. Fire-indicating wires. (G.E. Co., U.S.) 
24,707. E. A. CAROLAN. Are lamp hangers. (С.Е. Co., U.S.) 
24,708. E. A. CAROLAN. Lightning arresters. (G.E. Co., U.S.) 
24,709. E. A. CABOLAN. Electric cutouts. (G.E. Co., U.S.) 
24,710. E. A. CAROLAN, Measuring instruments. (G.E. Co., U.S.) 


24,711. E. A. CAROLAN. Magnet coil spools. (С.Е. Co., U.S.) 

E. A. CAROLAN. Alternating-current motors, also applicable to 
meters of the induction type. (G.E. Co., U.S.) 

. Е. A. CAROLAN. Inductiin motors. (G.E. Co., U.S.) 

. E. A. CAROLAN, Switch control mechanisms. (С.Е. Co., U.S.) 


SPECIFICATIONS PUBLISHED. 
Nors.—All Specifications can be obtained at the uniform price of 8d. each 


1902. 

COMPAGNIE FRANCAISE DES TELEGRAPHES ET TELEPHONES Sans FIL. 
Receiver for use in wireless telegrapby and telephony. (Date 
applied for, Feb. 8, 1902.) 

BLUNDRLL. Liquid cement for insulating wires. 

HADbpAx (Electric Device Co.). Controller regulators. 

ZWIEBEL. Electric baths. 

HARLOE. Insulator. 

WisE (Buckingham). Perforating machines for preparing tele. 
grapic messages for automatic transmission. 

. Bowker. Electric rail or track bonds. 

. Waits. Electric indicator. 

. LAKE (G. E. Co.). Regulation of dy namo-electrie machines. 

. GREENFIELD. Armouring electric cables. 

22,280. SuiTH. Conduit systems of electric railways and tramways. 

. Date. Electric fuses, | 

. BowzN. Sparking mechanism for explorion engines. 

MiLLER. Guiding device for trolley wheels, (Date applied for 
Oct. 50, 1901.) 

BALACHOWSKY and CAIRE. 
applied for, May 16, 1902.) 

. BIRNBAUM & BERLINER. Telephones. 

. РІЕРЕВ. Electric motors. 

. ре Puypr, Arc lamps. (Date applied for, June 10, 1902.) 

. Lake (G.E. Co.). Alternating-current generators. 


17,596. 


17,431. 
18,744. 
19,180. 
20,208. 
20,6E4. 


Dynamo-electric machines, (Date 


ence dividend £900, to final ordinary dividend (making 44 per cent. 
for the year) £6,665. 88., leaving £311. 12а. 10d. to be carried forward. 
The amount placed to credit of renewals and depreciation is based on the 
estimated life of the different descriptions of plant and property, and, 
although proportionately less than the appropriations of several metropo- 
litan companies is considered by the directors to be adequate. The cost of 
production of energy shows a satisfactory decrease. The expenditure 
(£1,969. 11е. 8d.) incurred during the year in changing the system of 
supply from 100 to 200 volts pressure has been added to suspense account, 
and one-third of the whole written off. Negotiations have taken place 
during the year with the view of cancelling founders’ shares on satisfactory 
terms, but the directors are not yet in a po:ition to make any proposals 
thereon. The number of equivalent 8 c.p. lamps connected on Dec. 3l, 
1902, was 176,002, an addition of 14,971 during the year, and the improve- 
ment in the units sold per lamp continues. The total number of units 
sold in 1902 was 2,257,559, or 246,409 more than the previous year. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)—The report of the 
directors for the year to Dec. 51 last is as followa :— Capital expenditure 
during the year was £45,773. ls. 11d., the total revenue for the year was 
£250,667. 108. 7d., and working and other expenses were £119,517. 1s. 7d., 
leaving £131,150. 9a., to which is added £14,063. Os. 10d. brought forward, 
making the total available revenue £145,213. 9s. 10d. Interest and interim 
dividends and reserves (£35,500) have absorbed £78,216, 2з. 11d., leaving 
466, 997. бз. 11d. The directors recommend the following dividends for 
the year ended Dec. 31 (less tax): The balance of 6 per cent. on the рге: 
ference shares, and 10s. per share on the ordinary shares, or 5 per cent. for 
the year. This will absorb £44,378. 5з. 6d. and leave £22,619. 3s. 5d. to carry 
forward. The following particulars of the period to Dec. 51 accompany 


the report :— 

1896. 1897. 1898. 1899. 1900. 1901. 1902. 
Customers being supplied :— 

5,505 6322 7,414 8,738 9,855 10,618 10,988 


Equivalent 8 с.р. lamps connected :— 
247,785 296,012 355,825 429,628 611,113 549,175 574,158 
меш price per unit obtained for private lighting :— 
‘Ald. 730d. 622d. 5164. 409d. 454d. 4044 
On Feb. 11, 1903, there were 598,550 8 c.p. lamps (equivalent) applied for, 
586,219 connected, and the customers numbered 11, 048, The units sold 
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during the year 1902 (excluding public lighting) were 12,988,615, compared 
with 11,526,951 for 1901. The reserves at Dec. 31 stood at £182,935. 3.. 1d., 
in addition to a debenture stock premium fund of £49,668. 1s. 8d. The 
amount carried forward is £22,619. 3e. 5d. | 

Superannuation, —'The directors have constituted the company a member 
of the Britieh Electrical Superannuation Fund. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The directors’ report for 1902 states that during the year the number of 
houses and shops connected with the system has increased from 2,605 to 
2,889, while the number of equivalent 8 c.p. lamps has iucreased from 
222,158 to 249,870. The renewal account now stands at £44,144. 168. ld., 
an increase of £5,878. 2s. ld. over the amount at end of previous year. 
After providing for amount placed to renewal account, writing £1,592. 2s. 
off cost of purchase of Kensington Court Co. (Ltd.), and after paying 
the 5 and 6 cent. preference interim dividends and au interim dividend 
at the rate of 10 per cent. on ordinary shares, a balance of £13,207. 193. 8d. 
remains Out of this £5,125 has been appropriated to preference dividends, 
and it is propos ed to pay a further 10 per cent. on the ordinary, making 
10 per cent. for the year. The balance of £5,832. 19s. 8d. is carried forward. 
The increase of supply from Wood-lane has enabled a still furtber reduction 
in the steam power to be madeat Kensington Court. Certain of the engiaes 
have been removed from there, and have been re-erected at Chay el- place, 
replacing smaller engines which have been sold. The directo:s feel that 
the company is justly entitled to complain of the conduct of the London 
County Council in bringing forward an electric supply bill in 1903, 
which, speaking broadly, is to all intents and for all purposes a repetition 
of the bill which was reject. d by Parliament last year. T. e opposition of 
this company, with others, was successful, but that opposition caused а 
considerable portion of the £340 included in the account for law expenses. 


LONDON ELECTRIC SUPPLY CORPORATION (. TO) — The directors’ 
report for 1902 states that the profit was £35.542. 58. 114., to which has 
to be added interest and amount b:ought forward (£1,613. 7s. 4d.), making 
£36,855. 13e. 3d. Out of this interest (£14,532. 17s.) bas been ]; aid, 
leaving £22,522. 16s. 5d. The board propose to psy this balance prefer- 
ence dividend, requiring £14,952, to carry £6,000 to reserve, and 
£1,570. 16s. 3d. forward. The anticipations expressed in last year's report, 
as to efficiency of supply and dec ease in cost of production, have been 
more than fulfilled, resulting in a steady accession of new orders. The 
plant and machinory Fave been mainta‘ned out of revenue and (according 
to the engineers’ repor.) are in an efficient condition. The board have 
entered into an agreement with the London County Council for supplying 
power to the Council’s tramways 


NORTHAMPTON ELECTRIC LIGHT AND POWER OO. (LTD.)—At the 
meeting last week the chairman (Mr. F. Н. Thornton) said the coal bill 
was £482 less than last year, though they had sold £763 worth moe 
current. This reflected great credit on the chief engineer. £800 had 
been written off for depreciation and £302 from preliminary expenses. А 
dividend of 44 per cent. was proposed, against 5} last year. He referred 
to the abortive negotiations with the Corporation for the sale of the under- 
taking and for the supply of current for the proposed municipal tramways. 
The directors quoted the lowest possible price, 1]d. per unit, but the Cor- 
poration rejected that offer, and proposed to erect their own generating 
station. The prospects of the company were extremely bright. The 
demand for electric energy for motors was increasing. List year the 
equivalent of 950 8 c.p. in motors was connected, and since Jan. 1 they 
had had the equivalent of 1,550 8 c.p. applied fer, and of these 810 had 
already been connected. They were now letting out motors on hire. А 
reduction had been made in the price of current for lighting. The com- 
pany had obtained the consent of the Hardingstone and Brixworth Councils 
to go into their districts, and it was hoped the Northampton Council and 
tbe Rural District Council would also give their consent to the extension 
of their area of supply. They had had many applications from beyond their 
present arca. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—At the recent 
meeting the chairman (Mr. H. S. Leon) congratulated the shareholders 
upon having reached the dividend-paying stage. It was proposed to pur- 
chase а new steam dynamo which would enable them to reduce works 
costs. The sale of current had increased by 14 per cent. over last year, 
while the costs Lad only gone up 24 per cent. With regard to the future, 
there were certain contingencies in sight which were, perha: s, speculative, 
and which required them to exercise caution in dealing with their surp'us 
cash. Не re'erred to the cold air atore, now spproacbing completion, and 
which by the end of the year they should be supplying with electricity. 
The company has no pecuniary interest in the cold air atore, but the point 
was whether they should make by the sale of electricity that £1,500 a year 
profit which they had hitherto received. "There was to be a alight revision 
of tariff, which might cause a small temporary loss, but which they hope d 
would ultimately result in a substantial advantsge. Their new generat nz 
set would be finished before the end of the year. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.) —Tle 
thirty-ninth annual report of the directors, just issued, states that the 
accounts for the year show a net profit of £99,406. 2s, 2d , after charging 
debenture interest. Adding £91,619. 12s. 9d. brought forward makes the 
total £191,025. 14s. 114. From this is deducted tbe interim dividend of 
5 per cent. (£22,110) leaving £168,615. 143. 114. to be dealt with. The 
directors propose now a dividend of £1. 4e. per share, together with a bonus 
of 12s. per share, absorbing £67,250, being at the rate of 15 per cent., and 
making a total dividend and bonus for the year of £2. 8+. per share, or 
20 per cent. tax free), leaving £101,585. 14». 11d. to te carried forward. 
The business of the company carried out during the past year has been of 
a very satisfactory nature, and the works at Wharf-road and East Green- 


wich have been actively engaged in the manufacture of submarine telegraph 
cables and of insulated wire. The company’s steamships have been occupied 
in the laying of cables as well as in repairing operations. The company’s 
factories and steamships have been maintained in efficient working order. 
The с.е. “ Colonia,” the latest addition to the fleet, has proved herself to 
be in every way satisfactory and admirably adapted for her work. The 
d'rectors propose to add a further £20,000 to the pension fund established 
in 1899 for the benefit of the company’s staff. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &o. 


NEW COMPANIES. 


BROOKER AND @088 (LTD.)—Reg. Feb. 18, capital £5,000 ia £1 shares, 
to acquire the business of electrical engineers, contractora, tool and instru- 
ment makers, &c., carried оп by Messrs. Н. Brocker and W. Н. Сове, to 
acquire benefit of patents No. 1,488 of 1901 (relating to improvements in 
electric measuring irstruments) and 20,028 of 1899 (relating to improve- 
ments in micrometer and similar gauges), and to carry on the business of 
electricians, mechanical and electrical engineers, instrument and tool 
makers, suppliers of electricity, &c. The subscribers are Н. Brooker, 
electrical engineer, W. Н. Goss, electrical engineer, J, W. Record, electrical 
engineer, W. H. Hollande, machinist, Н. Akerman, electrical engineer, C. J. 
Burchall, H. Tupper, electrical engineer. The first directors are Н. Brooker 
(managing), W. H. Goss, J. W. Record and F. W. Cruttender. 

INDIARUBBER MANUFACTURING CO. (LTD.)—Reg. Feb. 17, capital 
£20,000 io £1 shares, to carry on business of manufacturers of and dealers 
in a'l kinda of indiarubber goods, vulcanised ebonite, raw rubbers, waste 
rubber, raw and manufactured gutta-percha, fibre, celluloid, asbestos goode, 
electric cables, wires, fittings and machinery, &c. First directors, G. 
Schumacher, P. Fiecher and P. Haselburg. Reg. office: 58, Croft-street, 
Deptford, London, S.E. 


MERSEY ELECTRIC SUPPLY SYNDICATE (LTD.)—Reg. Feb. 21, capital 
£3,000 іо £1 sharea, to carry on the business of electricians, suppliers of 
electricity, manufacturers of and dealers in all electrical apparatus, &c., 
and to adopt an agreement with Mr. A. H. Gibbings. The subscribers are 
M. B. Cotterell, electrical engineer, A. Н. Gibbings, electrical engineer, W. 
Gibbioge, metellurgist, (i. Flett, contractor, Н. Scboley, electrical engineer, 
T. Foggett and J. L. Williams. Reg. office: 5, Cook-street, Liverpool. 


TRACTION INSURANCE ASSOCIATION (LTD.) — Reg. Feb. 18 with 100 
membera, each liable for £1 in the event of winding up, to ensure members 
on the mutual principle against loss or damage in respect of accidents 
from the working of electric or other tramcars, light railways, omnibuses 
and other vehicles, and to adopt an agreement with P. G. H. Carvill and 


А. W. Jo*ennipg. 
STATUTORY RETURNS. 


BRITISH WESTINGHOUSE ELECTRIC AND MFG. CO. (LTD.)—In the 
annual return to Dec. 26 the capital is given as £2, 750,000, in 400,000 pre- 
ference shares of £5 each and 75,000 ordinary shares of £10 each, of which 
200,000 preference and 75,000 ordinary have been taken up. £5 per share 
bas been called up on the preference shares and £1,000,000 has been 
received. £760,000 is considered as paid on 75,000 ordinary shares. 
Mortgages and charges, £500,000. 

BULLERS LIMITED.—The return to Dec. 12, 1902, gives the capital as 
£400,000 in £10 shares (20,000 preference), of which 15,000 ordinary and 
15,000 preference have been taken up. £10 share has been called up 
on seven ordinary and 15,C00 preference, and £150,070 has been received. 
£149,930 is considered as paid on 14,993 preference shares. Mortgages and 
charges, nil. 

TYPEWRITING CORPORATION (LTD,)—On Jan. 29 the capital was 
£100,000 in £1 eharee, of which 70,800 shares had been taken up. 17s. 6d. 
has been called up on 26,700 shares and £23,362. 10°. has been p id. 
44,100 shares are considered as fully paid. 300 shares have been forfeited, 
nothing Laving been paid thereon. 


LIENS, &c, REGISTERED AND DISCHARGED. 


BRITISH URALITE CO. (LTD.)—Trust deed registered Feb. 16, for 
£50,000 second deben'ures, supplemental to trust deed, dated May 10, 
1901. Trustees: London Ti ust Co; charged on undertaking and property, 
including uncalled capital but eubject to first debentures for £100,000, 
and to a prior lien charge for sums not exceeding £55,000. 


DICK, KERR & CO. (LTD.)—Trust deed dated Jan. 29, 1903, to secure 
£30,000 debenture stock created by resolution of Jan. 21, 1905, bas been 
registered. Property charged: Certain lands, heritages, buildings, steam 
engines, & . at Kilmarnock and Preston, and 57,000 preference and 40,060 
ordinsry thares of English Electric Mfg. Co. (Ltd.). Trustees: Realisation 
and Debenture Corporation of Scotland. 

LEEDS COPPER WORKS (CT D.) (Formerly English Elec tro-metallurgical 
Co., Ltd.)—Debenture for £50,000, created and dated Feb. 6, 1903, bas 
been registered. Property charged : Company's property, present and 
future (as first and floating security). Holders: F. W. Ramsbottom and 
F. S. Kitcbin. 

WOKING ELECTRIC SUPPLY CO. (LTD.)—Issue on Jan. 24 of £300 
debentures, part of series created Nov. 2, 1899, to secure £25,000 charged 
on undertaking and property, present and future, including uncalled 
capital. No trustees. Total amount previously iesued, £18,750. 

WOOLWICH DISTRICT ELECTRIC LIGHT CO. (LTD.)—A memorandum 
of satisfaction in full of debenture dated Jan. 2, 1902, to secure not more 
than £25,000 and interest, has been filed. 
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CITY NOTES. 


— — 


MEMORANDA.— Bank rate 4 cent. (since Oct. 2, 1902). Price of 


silver 223d. ра os, (Feb. 26).  Consols (23 per cent.) 921—928 for 
money, 92,5, 92 for account ; 24 per cent. 934—932 (Feb. 26). Consols 


Pay Day, March 2; Stocks and Shares Continuation Days, March 10 
and 28; Ticket Days, March 11 and 30; Pay Day, March 12; Mining 
Share Carry-over Days, March 9 and 27. 


CITY OF CARLISLE TRAMWAYS CO.—At the meeting on Tuesday the 
chairman (Mr. T. D. Lingard) said that the accounts did not show such a 
state of prosperity as they could wish, but comparing them with last year 
they bad reason for hope. There bad been an increase in the returns in 
the last few weeke, and therefore they bad a right to expect better times 
in the future. Mr. J. Barber Gleon said the total expenses of working was 
4"76d. per car-mile, and he did not know any tramway company that was 
working at anything like that price. 

CROSSLEY BROS. (LTD.)—The profits for the past year amounted to 
£90,200, or £2,900 in excess of those for the preceding year. The directors 
have declared an ordinary dividend of 11 per cent. for the year. 


ELEKTRIZITATS ACTIENGESELLSCHAFT VORMALS W. LAHMEYER & 
CO.—At the meeting last week the proposed fusion with the Deutsche 
Gesellschaft für Elektrische Unternehmungen was approved. 


HELIOS ELECTRICITATS AETIEN-GESELLSCHAFT.— During 1901.2 the 
Ruesian branch made а net loss of 85,194 roubles, compared with a profit 
of 2,348 roubles in 1900-1. 

LANCASHIRE ELECTRIC POWER co. At the meeting on Tuesday the 
chairman (Mr. F. E. Gripper) said the company was incorporated for supplying 
electric energy in bulk to authorised undertakers for their own use and for 
distribution throughout the manufacturing districts of Lancashire south 
of the Ribble, with the exception of six county boroughs. The necessary 
capital for the equipment of the first station, at Little Lever, near Bolton, 
and the laying of over 60 miles of cables on their proposed first line of 
route, had been practically assured, and in the course of the next few weeks 
he expected contracts would be let. Next year he hoped they would be 
able to supply. 

MIDLAND RAILWAY CO.—In the directors’ report for the half-year to 
Dec. 31 reference is made to the retirement of three of the chief officers of 
the company — viz., Mr. Mugliston, superintendent ; Mr. W. E. Langdon, 
chief electrical ehgineer ; and Mr. Shaw, mineral manager. The Burton 
and Ashby light railway has been approved by the Light Railway Com- 
missioners, but the formal order has not yet been issued by the Board of 
Trade. The directors have agrced, subject to the eanction of shareholders 
and of Parliament, to purchase the Belfast and Northern Counties Railway. 

NORTHALLERTON ELECTRIC LIGHT AND POWER CO. (LTD.)—In the 
report for the year to Dec. 31 it is stated that the company has again 
obtained the contract for public lighting. The demand for current for 
lighting and motive power is increasing. Further extensions to mains and 
plant are necessary. Tke company, the directors atate, is suffering from 
want of sufficient working capita), and it is not advisable to issue debentures. 
There was a small debit balance on the year's working. 

NORTHWICH ELECTRIC SUPPLY OO. (LTD.) — The report and accounts 
submitted at the meeting on Wednesday showed an increase of £345 in 
revenue and of £464 in expenditure. A 100 H.P. steam dynamo had been 
added to the generating plant and а contract been entered into for supply- 
ing electric energy to the Weaver Navigation Trustees for pumping. А 
dividend of 3 per cent. was approved and £91 was carried forward. 

OXFORD ELECTRIC CO. (LTD.)—In the report for year ended Dec. 31 
it is stated that the profit (including £109. 168. 6d. from last year) is 
£8,777. 11s. dd. Interest takes £2,044. ба. 3d., £554. Os. 8d. is written off 
hire-purchase installations, and the available balance is £6,179. 4s. bd. А 
balance dividend is recommended, making 54 per cent. per annum for the 
year. £2,250 is put to reserve and renewal of plant, and £276. 3s, 1d. 
carried forward. There is now over 46,000 8 c.p. lamps connected to the 
mains, and prospecta of additions during 1905 are satisfactory. The number 
of units sold during 1902 was 17 per cent. larger than in 1901. 

SANITAS CO. (LTD.)—Mr. C. T. Kingzett presided at the meeting on 
Wednesday, when the directors’ report was adopted and a dividend and 
bonus making up 74 per cent. for the year were declared. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)—The chairman (Mr. John 
E. Ellis, M.P.), presiding at the meeting on Saturday, said on revenue 
account they had spent during the past year £4,509, against £4,075 in 
1901, and they had earned a much larger revenue at much less cost. They 
had delivered 438,860 units, against 384,165 in 1901. "Their revenue was 
£10,273, against 28,847. А dividend at the rate of 7 per cent. was 
declared, £800 was placed to depreciation, and £125 carried forward. 

SOUTH LANCASHIRE TRAMWAYS CO. —At the meeting on Monday the 
company's bill for powers to construct additional tramways, &c., was 
approved. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. — The report 
and interim accounts for the seven montbs to Dec. 51 stated that the com- 
pany's area is being actively canvassed, and the directors have felt justified, 
having regard to the numerous inquiries for power received, in at once 
proceeding with the erection of certain semi-permanent stations, so that 
power cau be supplied at an early date and without waiting for the com. 
pletion of the large permanent stations, 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further iseue of £118,945 4 per cent. redeemable debenture 
stock of the Western Telegraph Co. ( Ltd.) to be quoted. The committee 
have been asked to appoint a settling day in and grant a quotation to a 


further issue of 100,000 fully paid 6 per cent. preference shares of the 
British Westinghouse Electric and Mfg. Co. (Ltd.), and also to allow a 
further issue of £15,000 4 per cent. debenture s'ock of the Kensington 
and Knightsbridge Electric Lighting Co. (Ltd.), and 6,666 fully-paid 
vendors’ £10 shares (Nos. 20,001 to 26,666) and a further issue of 2,000 
fully-paid ordinary £10 shares (Nos. 50,001 to 52,000) and 2,000 fully-paid 
5 per cent. cumulative preference £10 shares (Nos. 40,001 to 42,000) of 
the Potteries Electric Traction Co. (Ltd.) to be quoted. 

TELEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—The 
transfer books will be closed from 23rd inst. to March 3 inclusive, pre- 
paratory to payment of dividend. 
. WESTERN TELEGRAPH CO. (LTD.)—The directors have declared an 
interim dividend (payable March 25) of 3s. per share (or at the rate of 6 per 
cent. per annum), tax free, for the quarter ended Dec. 31. The transfer 


books will be closed from March 18 to 24 inclusive. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Line. 


* Aberdeen Corporation... 
Ayr 
Barnsley 


ration... 
Blackpool and Fleetwood 
Bolton Corporation ...... 
BournemouthCorporat’n' 
*Bradford Corporation ... 


Brisbane Tramways...... 


Burnley 
Calcutta Tramways Co... 
Camborne Redruth ...... | 
Cardiff Corporation ...... 
Carlisle Tramways Co.... 
Central London Railway 
Chatham & Dist. Lt. Rys 

City & South London Ry. 
Cork Elec. Trams. Co. ... 

Devonport & Dist. Trame 
Doncaster Corporation.. 
Dover ion ...... 
Dublin & Lucan Railway; 
Dublin Southern Dist.... 
Dublin United. .. 

Dudley—Stourbridge ... 
Dundee Corporation ... 
East Ham Council 


Glasgow Corporation ... 
Gravesend—Northfleet 
Greenock & Port Glasgow 
Halifax Corporation...... 
Hartlepool Tramways .. 
Hull Corporation ......... 
Isle of Thanet Co. ...... 
Kidderminster & Dist.... 
Leeds Corporation ...... 
"Liverpool Corporation... 
Liverpool Overhead Rly. 
Manchester Corporation. 
Merthyr...... оосо оао 0090909 
Middleton -... 
Newcastle-on-Tyne Corp 
*Oldham, Ashton & Hyde. 
Perth(W.A.) Elec. Trams 
Peterborough ............ 
Poole & Dist... ae mm 
* Portsmouth Corporation 
Potteries O80 0 ae ome we 900 00е 
Rothesay .......... 8 
*Balford Corporation 
Sheffield Corporation 
Southampton Corp = 
Southend Corporation... 
Bouthport Tramways ... 
*B. Staffordshire Trams... 
*Sunderland Corporation. 
Swansea Trams... 


Tynemouth & Diab.. 
Wallasey Diet. Coun. ... 


Weston-super-Mare a.~ 
Corporation 


| 

| 

| 

Corporation — 


(а Theas comparisons are with 
"Partly 


otrical, 


t Minus 8 days.) { 


| Week | 1 Inc. AGGREGATE. 
or Dec. 377 —.— — — 1 Ine. or 
(0) чыр Amount. | pee: (a) 
E — — — . — —— 
£ £ £ £ 
Feb. 21 | 814/+ 267 38 | 37,204 |+ 9,177 
j al 160 + 43 40 | 11,272 is 
97 1 ene b eee 
„ 21 4,857/+ 504) 7 | 33,248 |+ 2,506 
„ 20 691+ 9647 | 37,674 T 4,681 
„ 96| 47 | 40,241 |+ 999 
» 21 + 7) ... z^ "m 
» 1 1 ＋ 241 2 76,185 + 6,787 
„ 22 3,176|+1,026| 47 155,445 + 101,140 
„ 22 7177 165 15 9,442 + 5,635 
Jan. 7; 2,459/+ 194 1! 2459 + 191 
Feb. 20 4,413'+ 851 13 | 51,549 + 5,624 
Jan. 27 2,853 | + 2 E 12275 + 878 
Feb. 21 657,+ 3 15,595 ... 
» 21 зов вал: 8 |R950,728 + £82,519 
à 25 93|-... | 16| 1,8565 
„ 21 1,571 |. 47 68,788 
„ 21 149 + 41 17| 1085 + 20 
» n cd 296 а Е + 2,789 
22 3.068 . 44| 8 | 26,381 |+ 2,045 
„ 19| 395|- 1001 7| 2,733 |+ 290 
„ 13 | 374 4 20 64 2,351 is 85 
„ 21 170|- 20 47 | 10,301 — 195 
" cmt 3 ж с, 
n 787 ＋ 1 ; 
„ 20| 2,786 4 690 $7 23070 йв 
„ 18 ЧН BH rue o 
„ 21 999 4 197 35 17,175 4 4,142 
„ 13| 8274 244 6 5,019 1,087 
; 1 12,496 | +2,352 463,972 14611,55 
39 1 184 eee i , T 
„ 13| 3771+ 71 64 2,440 |+ 238 
t. 13 2078/4 564 à re. а 
97 + 9 
„ 21 E + p 2 05078 + s 
» 21 117 ; — 
„ 13 100|- 17 61 602 + 51 
„ 21 4.652 ＋ 552 47 240,670 159.049 
„ 14 9,412 11,588 7 64,116 + 3,452 
„ 22 1,468 ＋ 124. 18 | 11,859 + 1,069 
„ 21 8,122 45,877 88 (845571 | ... 
„ 13 187/+ 1, 64 1,021 - 15 
ü ^ 995 у 6t К 285 
77 1 3, ° à А "TT 
„ 13| 519+ 135 64 3,175 + 385 
„ 20 | 1,1601+ 98 87 9288 + 1,132 
„ 13 147 .. M 
„ 13 255|+ A 64 1,371 |+ 2n 
„ 21 | 1,228/+ ТА is n 
SL STEM 
» 15 + i 
„ 23 2,040|.-1,083| 47 129,178 
„ 22| 3,951 + 549 8 | 31,514 5149 
„ 19| 815 ＋ 160 7 -— М 
„ 13 218 + 1110 “бу 1297 4 555 
„ 13 731,4 99 6 4,119 — 230 
„ 22 967 T 80 ... M i 
" 15 158 + 16 d 207 + z^ 
„ 4 + - 
„ 15 219 4 63. 6j 1,249 |+ 117 
„ 21 518 .. | 47 | 28,015 
» 11 ў =| Tm 6 140 mE 
» 13 3A2 + "207 63 2,027 + 1,151 


enrresponding od-last.venr. 
Fortnight q y Plus 3 days. 
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ELECTRICAL COMPANIES' SHARE LIST. 


PRasmwT | AMOUNT Previous тити BUSINESS рони 
AMOUNT. or БЕ НАМЕ, Wxxx's PRICE, E Loo Ожит. DIVIDEND рти. DURING WEEK 
BHARR. | DEND. FERA Feb. 25. YimLpmD. ENDING FER. 25, 
ELECTRICITY SUPPLY. & s. d. Highest | Lowest 
100,000 1 m | Векь а Gr'nw'ch D’st’ot He. Lt. Ord. (fuliy pa. ! і 1 i і em - i - 
4100,000| Stock 44 Do. 43 1st Deb. Stock Рту. Certs, d А соп.)..| 114 117 115 118 317 8 ind — aa 
7,500 10 1 Bournemouth and Poole Bleo. Suppl emnes | 19 1M 128 13} 688 on 12] 9 
zan] 10 | 46 | De  & perOent.Oumalative Eat... vies l0 H 10 d [4110 = Es 8 
7,500 10 4i Do. 6% Cum, Second Pre . . . 10h 11 10} 114 — e ы 
£50,000 | Stock „ | Bromley (Kent) Elec. Light and Power lst Debs, „| 102 105 102 106 — - — ane 
20,000 5 3/6 | мгошруоп & Kensington Elec. Supply Ord .. — ЮЕ 104 10 3 14 5 wee 10 10,% 
30,00) К 3/6 Do. 7 per Cent. Proferenos res A 1 10 10 8 6 8 | March and September 10 - 
9,000 b 8/0 | Oaloutta Elec. Supply Ord. (1 to 80,000) | 7 8 7 В 418 ра s ^ 
10,000 5 1/8 Do. (00001 SO ML Lu. санае 7 8 7 8 - ein eve - 
000| Stock 496 | Central Electric Supply Co. 4% Guar, Deb, Stock... 106 109 106 109 818 8 - — 
70,000 5 6/0 Charing Cross & M Hoc. 0. erre оороо 000 e ts d 9 E] 9 5 Б 8 February and August ete 84 
10/000 : n" Do. é} per Oent. Preference . енен 4 5 L We [: : Ч 1 T n 
| ^ Indertaking 4 um: - — 
ү Tent 495 ро Ss : p Underia . — с: 23 =| uj * - ис - 15 Ц * 1% 104 
1/6 u 08. 1- 14, 1 936) 6 March 008 288808 EEE HOt eee oe eee 
6150,000| Steck | 4 chelsea элү; eg ion La oS бй 108 111 108 111 4 1 0 | June and December...) 1084 ^: 
70,595 10 100 01 of London rar Hlectrio Lighting Ord. . . 10 11 10. п 411 0 | Februaryand August 107 107, 
40,000 10 6/0 6 per Oent. Oumulative Pre 184 14} 134 14% 4 2 9 | January and July 14 - 
£400,000 Stoch x * Do. z; per Cent. Debenture Stock (rod. 193 197 122 197 818 9 | June and December 125 124} 
£800,000 | Btock Do, 449% 2nd Deb. Stock (red.) . . | 108 106 102 106 4 5 6 = 105 ы» 
10,000 10 4/0 | Oounty of London and Brush Prov. Ordinary ....| 9 10 9 10 4 00 e 8 91 
85,000 10 6/0 Do. 6 per Cent. Oamulative Рейнге | M 13 13 18 112 4 | March and Beptem 4 e 
4400,000| Steck 44% Do. Deb. Stock (all pd.) (red. — 103 111 108 111 418 өө 1103 109 
10,000 $ 2/0 Folkestone ity Ba pply Co. basu 6 64 6 5 0 0 эл .. m" 
£50,000 Btock eee Do, 44 15% Debenture Stock (red. dros om aat si ser 102 105 102 105 2 LII 00 ooo 
—— 30 | Hove Kensington an Ke ting Отава е — tiim 1k К E. 14 1 e > e" 
5/ htab sceoverce sé 1 m . see 
10,000 5 5 Oent. lsi DIDI IB ld "i 61 a 3 8 11 Таппагу апа July [LIII эзе LLLI 
£90,000 | Stock á DA Deb. Stock (red.) 100 103 100 103 817 8 - - - 
$115,000 Stock 17 Kenstn. & Kast .Co.& Notting Hill do. t St n. iy 104 107 104 107 814 9 ese - — 
411100 T London Blectrie ply Ordinary [ Deb. Stk. (red.) i n 24 2] a oe 2 21. 
Do: 8 Oent. СӨ ... 0 ooo soon 0 * 
£160,000 | Steck 4% De 4 раг Oent. lst Мо Debentares.....| 98 101 990 10? 819 2 Mar., June, Sept., Deo. 101 tel 
100,000 10 7/0 Metropoli Elec. Supply ‚ (1 to 85,000) ... .. 184 194 184 19] 81110 | A and October...... 185 18 
£320,000 | Stock 1 Do. per Cent. Beb. Stock First ge 108 113 108 118 315 9 |Juneand December € 
Stock Do. Gent. Mort. Deb. Stock ( $8 101 98 101 810 8 d - 
10,853 10 n MODE н! lectric Ordinary ...... —— зз еда@р 14} 153 144 154 817 6 March LII II 14; vos 
12 194 100 4% | Do. 4 рег Cent. Ist Mort. Debs. .................. 101 104 101 104 3 17 1 ме z 
° 2/6 Oxford Е1өсігіс Ordinary — *** seoa cao нанне co " 2 өзө 
&50,000 = 126 Do. 4 Debenture Stock „ „%„%„%„%%%„%„%„%„%„ „„ „ „ „„ af 1 uc 101 8 18 6 — 0 oe 
, 500 Rand Electri RII — * ose eee > ~ 
£135,000 | Stock . | BiverPlate Elect. Lt.& Traction 6% ist Mer. Bib... 78 вз 70 84 A January and July 5 
2100,10 100 44% |*Royal Electric Oo. of Montreal 44% 1% Mrt. Dba, ... 101 198 101 108 4 7 5 | April and October...... ^ 
42,000 t | 96 | St, Jamos'sand Pall Mall Electric 1 15 14 15 4 16 8 | February and August 143 oe 
10,000 $ | „3% De. 7 per Oent. Preference .............. eem si 9) si 9i 813 8 " " * * 
4180,00 Stock | 847 WA IT. per Cent. Debenture Stock (red.) . 97 100 әт 100 810 0 = Э е: 
13,000 " | kets Electric Supply Ordinary........., 2 3 2 3 аә 3 ^ 
850,000 Stock 4x | — 4% Debentures "^ LAETI ee AR I LAALALIAI 85 90 86 91 4 7 11 oe * 
б - | South London Electric Sup ty Ordinary...... ias odio 8 31 2 3 > ёх 39, 33 
а - 12 Urban Electric Supply ond. — doe ganar int pease) ban ek ‹ - й : оо 5] ee 
, Do. 5% Cum. Pre és DII toe see one 
110,000 5 66 | Westminster Rlectrie Supply Ordinary ш... 12 18 1 13% 4 811 March and Beptember 13 2 
28,141 5 2/6 Do. брег Cent. Cum. Pref. .......—... e 8 64 6 64 8 16 11 - - -— 
407,100 108 4x . Deb. (red,) 96 100 97 101 4 9.1 12 аў 
, * African Direct Tel 4 ә Ogres cer anuary an „* oon ~~ 
25 ,000 10 | ое Amazon Telegra рар mee ET SeOe> рое QUT ETT ъъ Ge 999 24 8j 2] 3} s.. June and Decem [III — © 
119,700 100 eee Do, 5 рег ns Debentures — 70 80 70 80 s. m tos 
£788,840 Stock 18/0 lo. American 000000 зз» Poets ott soe NES UNO Pha ro je podrte 49 52 49 52 b 16 6 Feb,, May, . Aug., Nov. TT m 
£3,106,680 | Btock | 359 | фо prete red S, A 92 94 02 94 à 75 " " "ll 98} 
£8,105,580 Stock 1/0 e Deferred "эзле teoer вове „„ etre 8} 8i 8i 83 0 11 6 "n 8 8i 
$13,883,300 $100 82 Oommercial Oable Capital ШАЛАШ ш 4 dissséos & 160 170 160 170 414 2 Jan., Apr., July, Oct. ... e" 
1,881,877 | Stock 4% „ Do. 4per Cont, Debenture G. . DO 93 90 93 4 50 ^s 92i Jr 
16,000 10 4 Ouba Submarine Ordinary mem 64 7 64 {| 5 6 8 | February and August ei 68 
6,000 19 10/0 Do. Preference 10 per Oent. 99^ See beet 8& fee nes 133 14 184 14¢ 6 17 il r] Г] es eee 
13,000 B | 2/0 Direct Spanish 0 2% 84 24 34 5 14 4 April and October. - - 
6,000 t 5/0 Do. 10 D Gens. eroe Prefersnoe ...... 7 8 7 8 6 5 10 s — — 
£80,000 50 49% Do. 4% per Cant. Debentures . .. . . .. 98% 102% 08% 102% | 4 8 8 | January and July ...... - 
60,710 ю 3/0 | Direct United States Gable 100 11 104 11 518 2 an., Apr., July, Oct. 108 РА 
£92,800 100 43 | Direct West India Cable 44% Rg. Db. (within Nos. i| 98 101 99 10? 4 = 7 | June and Decem 
44,000,000! Stock 25/0 | Wastern Ordinary [to 1,200) (red. ) 128 128 122 197 510 8 | Jan., Apr., July, Oct. 1271 124 
81,884,645 Stock 4% |. Do. 4 per Oent. Mort. Deb. Stock . 7106 108 105 1018 814 4 | May and November 107 eee 
800,000 1n 2/0 | Wastern Extension . nase Ai M 11 12 5 12 0 | Jan., Apr., July, Oct. 128 и 
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17,000 a5 12/6 | 1пйо-Юпгореёал............................. Г1 to 1,200) ael 87 4l 87 41 6 111 | May and November . . 
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£1,983,333 | Stock 6 National Co. Preferred Stock . . . . . .... 98 100 99 101 5 18 3 ose 100} 99 
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£600,000 | Stock 4 Do. 6 per Cent. Debenture Stock (red.) .....| 101 103 101 108 817 S 102 е 
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£168,100 | Stock 45 Do. Ф Debenture Stock (red.) . . 96 100 95 100 410 0 - — - 
15,000 10 Blackpool an Fleetwood Tramw Way. . .. осо see tere 18 и 18 14 4 12 10 M: = 
7.00 - 70 Brisbane Electric Trams, Investment Ord. ............ 4 И 44 n cns — 56 — 
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Do. п 0,001 to 102; „ e E 

350, 000 100 44 Do. ( 2 : y k ( ) — aene 000 000 105 108 105 108 4 8 4 ooo 1064 ase 

680,000 1 |1 Cape Ташу к» ВҺАГОВ Lumen 11 э 28 | s " 2) n 
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4800. 000 100 nx Do. Cent, Mort. Debs, (rad. — 96 98 96 98 811 5 а eo — 
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ud bern 12 2-80 85 5 E c 9511 5612 117 5 February and August и 

9 Т, ӨТ wa «0000000 00 5 e t an ees э 

10,000 10 57 Do. k раг Ош. t. Preference e e E 100 11 14 11 4 10 10 5 n — 
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70,000 v кү snd inog, 000000 000 *e099€ 88 11 88 41 5 17 1 March and July 000 200 oo: өг "- 
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Te large concourse of members аё the Institution of 
Electrical Engineers last week were considerably disappointed 
with Mr. 8тбттнкв'в Paper on the Nernst lamp. As a his- 
torical sketch of the development of this ingenious piece of 
apparatus, the lecture certainly possessed considerable merit, 
but it was information of a different character that the 
audience was desirous of obtaining. Mr. Stérrner dismissed 
che important question of the life, efficiency and general 
behaviour of the Nernst Jamp in a very few words, and simply 
referred his hearers to the tests made at the Reichsanstalt 
laboratory. As Mr. НАммокхр rightly remarked, far more than 
this is necessary for the engineer who wishes to determine 
whether he shall adopt and recommend the adoption of the lamp; 
practical tests under working conditions, similar to those 
made at Hackney, but more numerous and more diversified, 
are needed. It is reasonable to suppose that the results of 
such-tests, and particulars as to the cost of maintenance of the 
lamp as well as its efficiency under working conditions, have 
been obtained by the Allgemeine Elektricitäts Gesellschaft in 
Germany in many instances, and it would have been extremely 
useful if figures of this nature had been placed before the 
Institution. Perhaps, however, Mr. Srérrner proposes to 


contribute another Paper on this aspect of the Nernst lamp: 


on some future occasion. In the meantime, we shall be 
happy to receive from our readers the result of any tests and 
observations which they may have made. 


ea 


Мв. Trotrer’s report on the recent fatal accident at the 


Fulham Baths can hardly throw fresh light on the matter, as 
the exact cause of the unfortunate occurrence and the pre- 


‘cautions which would have prevented it were perfectly clear 


to electrical engineers from the evidence adduced at the 
inquest. 


their premises inspected, and that in some cases neces- 
sary alterations have already been put in hand. Electric 
lighting is—after suulight—undoubtedly the safest means of 


illumination, but there are naturally situations in which. 


more carefal protection of the wiring is needed Шап 
in others. The simple expedient of surrounding the con- 


ductors with a continuous metallic sheathing connected to- 


* earth " may make all the difference between absolute safety 
and considerable risk. It is satisfactory, therefore, that Mr. 


| Trorrer emphasises this point, and we trust that it will be- 


insisted upon in the new Wiring Rules to which the Institution 


of Electrical Engineers are now putting the finishing touches.. 


The full text of Mr. Твоттев'э report will be found elsewhere 
in this issue. 


— SU CU 


Тнк first of an interesting course of Cantor lectures - 
was delivered at the Society of Arts on Monday evening 


by Prof. J. A. Fremme, his subject being Hertzian wave 
telegraphy. 
was to give a summary of the principal methods at present in. 
use, and to show forth their relations severally to the general 
Hertzian wave theory. That such a summary is greatly 


needed now that new systems of wireless telegraphy are 


arising in all directions is abundantly evident; and that 
Dr. ЁгЕмке will be lucid as well as accurate із а foregone: 
conclusion. Monday evening's lecture was devoted to the 
theory of the production of waves in the ether—that is, the 
theory of the air-wire. Characteristically, Dr. Егеміхе began 
at the very root of the matter. After giving a brief sketch of 
the electronic hypothesis, he used it very effectively to explain. 
the formation of standing waves on wires and progressive 
waves in the ether. The Professor’s explanation of the mode 
of progression over land and sea of waves from a vertical air- 
wire constituted a very striking feature of this portion of the- 


5 It is satisfactory to note that other local autho- 
rities owning Publie Baths are now having the wiring of 


Ai Ше outset he explained that his object. 


796 


discourse; for this is, we believe, the first occasion on which 
the views in question have been put forward so ably and 
convincingly. 

— 

Тнк theory of propagation adopted by Dr. Fiemme can be 
clearly described only with the aid of diagrams. It affirms 
that the waves radiating from the air-wire may be represented 
аз vertical semi-circular loops of electric force gliding radially 
outward with two ends on the ground. The lecturer had not 
time to show how easily this explains, without invoking 
refraction or diffraction, the travelling of the waves round the 
curved surface of the earth ; but that is a very obvious deduc- 
tion. Dr. FMI Nd mentioned that he had found only one 
‚ Paper correctly giving this conception of the matter,—a 
Paper by Mr. Tayor, published in 1899. But we might 
point out here that substantially the same theory was 
given fully enough by Browpzr in 1900 (see The Electrician, 
Vol. XLVI., р. 22) and by Heavismwe in 1899 (see Preface to 
Vol. II.“ Electromagnetic Theory). 

— accum 

To drive home the characteristics of oscillatory waves on 
wires, the lecturer utilised $o the full the theory of the organ 
pipe. The illustrative experiments with pipes and air-wires 
were very apt, and elicited great applause. Especially beauti- 
ful was the demonstration of Serst’s rarely-seen experiment 
whereby the loops and nodes of potential on a long air-wire 
were rendered visible to the large audience. After these, 
everyone could appreciate the excellent description of the 
Braun, Marconi and the Slaby-Arco types of air-wire which 
followed. To Dr. FLgmme’s assertion that the last-mentioned 
radiator was designed to get round Млвсомгз German patents, 
however, strong өх ception might be taken. 


Мв. Esson in his Notes of Recent Electrical Designs,“ 
lately read before the Institution of Electrical Engineers, laid 
considerable stress on the view that something like finality 
had been reached, in the broad outlines at least, of the design 
of continuous-current dynamos and alternators. Tho discus- 
sion on his Paper, and on Mr. E. K. Scorr's on the same 
subject, which we conclude in this issue, rather emphasises 
the opposite view. Prof. Canus-WiLsox's contribution dealing 
with non.sparking conditions of commutation in dynamos 
"brings out the fact that the theory of this important subject 
still lacks anything like а complete exposition; and that the 
-almost unknown factors involved in the action of the carbon 
‘brash are perhaps more potent than anything else in getting 
satisfactory commutation. Mr. J. Н. Barrer naturally con- 
siders that the future lies with very high speed generators, to 
‘be driven by turbines, and appeals for more attention to be 
given to the design of such machines; but the most marked 
refusal to accept present lines of development as pointing to 
-any final consummation is shown in the interesting remarks of 
Mr. EsoraLL, who sees in the power houses of the future 
asynchronous polyphase generators, compounded, or even over- 
compounded, in some such way as has been rendered possible 
by Mr. Hrvrawp's ingenious inventions. The designer of 
the future may, therefore, still look forward to variety, with 
some measure of excitement, as well as the humdrum 
thrashing out of dull though necessary detail. | 
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The International Telegraph Conference.— The following 
gentlemen will be the delegates of the British Post Office at 
the International Telegraph Conference which will be held in 
London next May :—Mr. J. С. Lamb, C.B., C.M.G., Second 
Secretary to the Post Office; Mr. Philip Benton, Assistant 
Accountant-General ; Mr. A. B. Walkley (Secretary’s office); 
and Mr. Е. W. Home (Accountant-General’s department). 


The Royal Commission on London Traffic.—At the preli- 
minary meeting of the Royal Commission on Traffic in London, 
held at the Middlesex Guildhall on Tuesday last, it was 
decided that the first meeting for the purpose of taking 
evidence should be held on Friday, the 18th inst at eleven 
o'clock, when Sir Herbert Jekyll and Col. Yorke will be 
examined as to the existing state of tramway and light rail- 
way legislation. The inquiry will be a public one. 


The Royal Society.—Among the Papers down for reading 
yesterday were the following :—'* The Resistance of the Ions 
and the Mechanical Friction of the Solvent," by Prof. F. 
Kohlrausch ; The Electrical Conductivity of Solutions at 
the Freezing Point of Water,” by W. C. D. Whetham, Е.Б B.; 
‘© A Note on a Form of Magnetic Detector for Hertzian Waves 
Adapted for Quantitative Work,” by Prof. J. A. Fleming, F. R. S.; 
„On the Laws Governing Electric Discharges in Gases at 
Low Pressures,” by W. R. Carr communicated by Prof. 


J. J. Thomson, F. R. S. 


Royal Naval Artificers.—' The Secretary of the Admiralty 
announces that, in future, candidates holding a Board of 
Trade certificate as lst or 2nd class engineer, who present 
themselves for entry as acting engine room artificer, 4th class, 
in the Royal Navy and who can prodace properly attested 
certificate of character and ability from the works in which 
they learnt their trade and from the officers of the ships in 
which they have served, will be entered in the Royal Navy 
without further professional ‘examination, if their certificate 
are found to be satisfactory. 


Opening of the Falkirk Electricity Works.—The electric 
light worke which have been erected by the Falkirk Burgh 
Commissioners were formally put into operation on Tuesday. 
The local authority obtained a provisional order in 1901, and 
Messrs. Burstall and Monkhouse have designed а 2 x 240 
volt three-wire system. The power house has a capacity of 
800kw., the sets being Belliss and Morcom high-speed engines 
and Mavor and Coulson dynamos. There аге also two 126 cell 
batteries in the station having a total capacity of 400 ampere 
hours. Mr. J. McMillan is the resident engineer. 


Opening of the Sheerness Tramways.—The 3 miles of 
single track which the County of Kent Electrical Power 
Distribution Co. have constructed in Sheerness was opened to 
the public on Monday. Powers for thia line were obtained 
under the Light Railways Act ia 1901, and it is interesting to 
note that the Siemeus bow collector has been fitted to the 
cars in place of the ordiaary trolley arm. Current is supplied 
by the Company's electricity works in Sheerness. The tram- 
way equipment at present comprises 12 single-track double- 
deck cars each having а seating capacity of 50 passengers, and 
fitted with two 25 нр. motors. The feeders are of Messrs. 
Callender’s make, laid under the footpaths, the return heing by 
the rail and one cable. The gauge is ЗЕ. 6in. 


Cable Interruptions and Repairs :— | 
| j - Date of Interruption. Date of Repair. 

Letakia—Cyprus ..................... June 21, 1 i — 
Dominica—Martinique ............ May 9, 1902 — 

St. Lucia—Martinique ........... May 9,1908 . — 
Guadeloupe Martinique May 9, 1903 — 
Puerto Plata - Martinique July 10, 1903 — 
Anjer — Kalianda ................—. . Aug. 2,1908 — 
Guantanamo—MoleSt. Nicholas... Aug. 5, 1902 — 
Cayenne—Pinheiros ............. . Aug. 15, 1902 — 

St. Lucia—St. Vincent Sept.19,1902 .. — 
Reissi-Issa (Yemen)—Camaran... Oct. 22,1 — 
Cadiz Teneriffe ..................... Nov. 5, 1908 .. — 

Cap St. Jacques—Haiphong ...... Jan. 4,1903 — — 
Paramaribo— Cayenne ............ Feb. 27, 1905 ... — 
Sitoebondo—Bandjermasin ...... Jan. 26, 1905 ... Feb. 28, 1905 
Trinidad —Demerara ............... Mar. 2, 1905 .. — 


Birmingham Local Section.—We are informed that the dis- 
cussion on Mr. А. M. Taylor's Paper on Network Tests and 
Station Earthing,” read last Wednesday at a meeting of the 
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Birmingham Local Section, was adjourned until March 26th. 
It will com however, be possible to devote time at this meeting 
to more than а summary of the discussion, and those members 
who wish to add to the discussion are requested to send their 
contributions in writing to the honorary local secretary, The 
University, Birmingham, not later than March 19th. They 
will then be sent to Mr. Taylor, who will communicate his 
reply to the whole discussion in abstract to the meeting on 
March 25th. Copies of the Paper can still be obtained on 
application, and station and mains engineers outside the area 
of the local section are invited to take part in the discussion. 

Opening of the Cosham-Hordean Light Railway.—On Mon- 
day the first section of а light railway, which will eventually 
ran from Portsdown (Hants) to Horn ean, was put into opera- 
tion. Powers were obtained under the Light Railways Act in 
1899 for the construction of 6 miles of standard-gauge track 
on the overhead trolley system, and the section just opened 
runs from Cosham to Horndean. The Hampshire Light 
Railway (Electric) Co., which is an affiliated concern of the 
Provincial Tramways Co., own the line, and current is taken 
from the Portsmouth Corporation electric power station, at 
5,500 volts three-phase, to Purbrook, 6} miles away, where 
the sub-station contains two motor-generators, each having u 
capacity of 200kw. Messrs. Dick, Kerr & Co. have carried 
out the work, and the engineer to the tramway company is 
Mr. John Glenn. 

Glasgow University. At a meeting of the Glasgow Univer- 
sity Court on Thursday last week a discussion took place 
regarding the use of apparatus in the engineering laboratory. 
This aroge out of a report of the committee presented on 
June 18, 1901, which had been put back, and only now came 
up for adoption, certain clauses relating to the private use 
which could be made of the apparatus in the laboratory apart 
from the needs of the College having been modified. It was 
held that the Court should exercise an authority over such use 
of the laboratory, and the report as now presented provided 
that all applications for the use of the laboratory under such 
conditions in future should come before the Court. Even- 
tually the paragraph relating to this was amended to the effect 
that any such work should be subject to the approval of the 
Court as owners of the laboratory, and ibat such approval 
should in all cases be obtained before the investigations were 
undertaken. 

Gifts to the Pender Laboratory, University College. —Prof. 
J. A. Fleming, F.R.S., writes us that Mesers. Crompton & Co. 
have presented to the Pender Electrical Laboratory of Univer- 
sity College (London) a complete set of their latest pattern of 
potentiometer apparatus for the measurement. of E.M.F. and 
current. is set comprises one of their newest potentio- 
meters with every recent improvement, a galvanometer, a lamp 
stand, a scale and stand, a volt-box or divided resistance, and 

а set of standard resistances for the measurement of current 
varying from 0:001 ohm to 1 ohm. This potentiometer 
apparatus will be chiefly used in the electrical measurements 
connected with the photometry of electric lamps, and has 
therefore been erected in connection with a photometric 
gallery, and will enable all the electrical measurements con- 
nected with the measurements of standard lamps to be con- 
ducted with the highest degree of accuracy. The Electrical 
Construction Co. have also promised to present the Pender 
Laboratory with a two-phase induction motor of 24 в.н.Р. for 
experimental purposes. 

Opening of the Hornsey Electricity Works.—Although a 
temporary supply was started on Monday from the municipal 
electricity works, the station is far from completed. The 
Hornsey Urban District Council obtained a provisional electric 
lighting order as far back as 1898, and it was not until 1901 
that a scheme designed by Mr. Robert Hammond was started 
upon. The system is a three-wire continuous current one at 
2 x 240 volts, and the power station contains three dry-back, 
boilers, each with an evaporative capacity of 24,0001bs. per hour, 
two Browett-Lindley high-speed engines with an aggregate 
of 1,000 1.н.р., and two Mather and Platt multipolar dynamos 
aggregating 600kw. The station will run condensing. There 
is also a battery of 292 E. P. S. cells with a capacity of 1,200 
ampere-hours, and two balancing transformers in the station. 


The mains are triple concentric, lead-covered and &rmoured — 
laid in Doulton stoneware ducts under the footpaths, and 
Siemens’ impregnated paper laid in iron conduits under the- 
roadways. The tariff fixed for lighting is 7d. for the first 
hour's maximum demand and 2d. afterwards on the “ Wright 
system and 2d. for power. Mr. Norman Staniland is the 
electrical engineer, he having left Canterbury to take up this. 
appointment some twelve months ago. £78,500 has been 
borrowed for the purposes of the scheme. 


Personal.—On February 28th Dr. J oseph Larmor, F. R. S., 
was elected to the Luoasian Proſessorship of Mathematics: 
in Cambridge University, lately rendered vacant by the death 
of Sir George Gabriel Stokes. Dr. Larmor was born im 
Ireland in 1857, and was educated at the Royal Academical. 
Institution and at Queen's College, Belfast, and at Cambridge. 
He was senior wrangler and first Smith’s prizeman in 1880; 
and, by a curious coincidence, Prof. J. J. Thomson was second 
wrangler i in the same year. Since that date Dr. Larmor has 
been a Fellow of St. John’s College, Cambridge. He was 
Professor of Natural Philosophy at Queen’s College, Galway, 
and the Queen’s University, and from 1880 to 1885 was a. 
Fellow ot the Royal University. Since that time he has been. 
lecturer at St. John’s College, Cambridge, and to the Univer- 
sity in mathematical physics. He has been President of the 
Cambridge Philosophical Society, Treasurer ot the London 
Mathematical Society, and Examiner in mathematics and 
natural philosophy in the University of London. Since 1901 
he has been junior secretary of the Royal Society. Dr. 
Larmor was President of the,Mathematical and Physical Sec- 
‘tion of the British Association in 1900, and has made many 
valuable contributions to scientific literature, notably ** Ether 
and Matter,” published in 1900 by the Cambridge University 
Press. The Lucasian Professorship was founded in 1668 by: 
Henry Lucas, who had been M.P. for the University, The 
first holder was Dr. Isaac Barrow, who resigned in 1669, and. 
was succeeded by the illustrious Isaac Newton. 


Damage Caused by the Gale. — Nearly all the damage done: 
by the gale of last Friday, Saturday and Sunday to the Post. 
Office telegraph wires has now been made good. . Most of the 
repairs are necessarily of a temporary nature only, and it will 
be many months before everything becomes quite normal. 
The effect of the gale was very widespread, and extended over 
practically all England and Wales, the lower part of Scotland. 
and all Ireland. All the lines in Ireland have now been tem- 
porarily repaired. The wires over the Menai Bridge were 
considerably damaged and broken, but communication has 
now been resumed. The greatest effect of the gale was felt 
between Preston and the Border, aud in Cornwall and Devon ;. 
and although Scotland escaped any very large break, yet the- 
interruptions were above the average. А very curious occur- 
rence took place at Truro. While the gale was at its height 
vivid flashes of lightning were observed, and these were accom- 
panied by heavy peals of thunder. A short time after this, . 
the telegraph office was discovered to be on fire, caused, it is 
thought by the telegraph engineers, by the Jightning fusing a 
switch. The fire was soon overcome, and communication 
restored within 14 hours. Ordinary traffic between Edinburgh, 
Glasgow and London has now been resumed, while the repairs 
to the Dublin and Belfast lines may now be looked upon ав 
finished. The daily report sheets which are submitted: 
to the chief engineer of the Post Office every morning now 
mention very few interruptions above the average. The 
engineering staff of the Post Office telegraphs are to be con- 
gratulated on the prompt way in which they have dealt with 
the matter. The telephone service was also affected to some- 
extent by the gale, the dislocation of traffic being chiefly with 
regard to the trunk lines. Disturbance to local traffic was 
of slight importance, however. The most serious accident 

was the contact between a trolley wire and telephone lines. 
near Dublin, which fused the greater part of the switchboard at 
one of the small sub-exchanges. The electric tram along. 
Brighton beach was stopped owing to the combined violence 
of the wind and waves, and a falling tree at Lancaster brought . 
down part of the overhead tramway wire, and caused a tem- 
porary cessation of traffic. In connection with the disablement . 
of the Channel steamboat “ Pas de Calais,” it is reported that. 
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the wireless telegraph service on the Belgian mail steamers 
performed useful service. The first news of the safety of the 
‘Dover packet, it is said, was received in Dover from the 
* Prince Albert,” which transmitted the intelligence to 
the Leopold II.,“ then in Dover Harbour, both these vessels 
being equipped with wireless telegraph apparatus. 

National Electrical Contractors’ Association.— The annual 


general meeting of the National Electrical Contractors’ Asso- 
ciation was held on Monday, Me. W. R. Rawlings, President 


of the Association, in the chair. Reports submitted by the 


-secretaries of the metropolitan and provincial associations 
showed that all sections of the Association were progressing 
satisfactorily. The President referred to the good work done 
by the central board during the year in opposing measures, 
promoted by local authorities and the London County Council, 
with obnoxious clauses asking for powers that encroach on 
the business of the electrical contractor. He stated that their 
efforts had met with some measure of success, and that the 
board were keeping a strict outlook on all such Bills. ` He also 
referred to the valuable assistance that had been rendered to 
the Association by the honorary counsel (Mr. M. O'Sullivan) 
and the honorary solicitors (Messrs. Тогоег & Co.). He stated 
that the board were still conferring with a committee of the 
Manufacturers’ Association, and trusted shortly to be able to 
arrive at an understanding with them which would be mutually 
advantageous to all parties. Mr. Tweedy Smith (of Messrs. 
Turner & Co.) addressed the meeting at some length on the 
question of municipal trading, and desired members to sign 
the petition which his firm had drawn up in opposition to the 
objectionable clauses in the London County Council bill, 
which was being opposed by the London association. Mr. 
Duncan brought under the notice of the meetiug a system of 
registration of workmen which is being introduced by the 
London association, and & discussion and comparison with a 
similar system in use by the northern section of the Asso- 
‘ciation followed. The following gentlemen were appointed 
officers for the ensuing year: — 

‘President : Mr. W. В. Rawlings, London. Vice-Presidents: Messrs. A. E. 
‘Porte, Dublin ; J. McDermott, Ashton-under-Lyme ; W. W. Strode, Lon- 
don ; C. L. Troup, London ; T. Wright, Glasgow ; Н. Bland, Newcastle- 
on-Ty ne; C. Rawlings, London; W. E. Duncan, London; W. R. Wood ward, 
London; W. W. Gillard, London; W. Cross, Newcastle-on-Tyne; aud 
E. C. Wallis, Leeda. Honorary Treasurer: Н. Н. Marryat. Secretary : 
Mr. Thos. Guthrie, 46, Queen Victoria-street, Е.С. 

The central board will consist of these officers and other 
‘members to be elected forthwith by the metropolitan and 
provincial asgociations from their members. 


The Electrical Equipment of the Metropolitan Railway.— 
‘The Metropolitan Railway Co. is now busily engaged upon the 
electrical equipment of a considerable portion of its lines out- 
side the Inner Circle, and, in addition, aa agceement has been 
entered into with the Great Western Railway Co. by which 
‘the service from Hammersmith will also be worked electrically. 
It has already been announced that а contract bas been given 
‘to the Westinghouse Company for the power station, which 
immediately adjoins the main line at Neasden. We learn now 
that this company has the contract for the entire equipment 
of the Jine as well as the power house. A start has already 
been made on the power-house site to determine what supply 
of water was available through the medium of artesian wells. 
A plentiful supply was obtained at a depth of about 800ft. 
from the surface. The generating plant will at first consist of 
four steam turbine-driven sets, each having a capacity of 
3,500kw., the total plant at present contracted for aggregating 
19,000 н.р., but the building is being constructed to admit of 
considerable extension, and six sets may even be put down to 
start with. Three-phase current will be generated at 11,000 
volts, which will then be converted and transformed down at 
sub-stations to the working pressure of 600 volts coatinuous. 
In each sub-station will be stationary transformers and a rotary 
converter, the capacity of each such station being 750kw. Tho 

transformers will be of the oil-insulated, self-cooling type. 
The fact that the land upon which the company's power 
station is being built has been its own property for many years, 
and that none of the cables will be carried along public road- 
ways, for which wayleaves would have to be acquired, are 
advantages which will relieve it of a good deal of negotiation. 


The carriage shops aud works of the company are also 
situated at Neasden, and advantage will ba taken of this fact 
for the introduction of electrical driving throughout. Corridor 
cars will, of course, be employed, about 50. long, each train 
of seven coaches being capable of accommodating 500 
passengers. Trains will consist of a motor carriage at either 
end, and possibly one in the centre. These cars will be fitted 
with four 150 н.р. motors, mounted on Fox's pressed steel 
bogies manufactured by the Leeds Forge Co. The question of 
fully protecting both motor cara and corridor coaches from 
fire is now under consideration. A new line is being con- 
stracted from Harrow to Uxbridge, a distanca of about 7 miles, 
by what is practically an independent company, but as soon as 
the railway is constructed for electrical working the Metropoli- 
tan Company has agreed to take it over and work it. Thus, by.a 
junction with the Ealing and South Harrow line, it will be pos- 
sible to get through from the City to Uxbridge by electric traction. 
As far as the electrical working of the Inner Circle is concerned, 
part of which is the joint property of the Metropolitan and 
Metropolitan District Companies, the two companies are now 
in conference to settle the equipment of the trains and the 
working of the service generally, and the participants in the 
recent dispute are now workiag in perfect harmony.  Alto- 
gether, the Metropolitan Bajiway Co. seriously contemplate 
the conversioa of 64 miles of line, aad the details are in hand. 
Although it is not intended at the present moment to equip 
electrically the loag-distance line to Aylesbary, this will be 
done as soon as tha tea: warrants it. Withoat this latter, 
however, it will ba the biggest installation of its kind yet 
undertaken in Great Britain. 


MEETINGS OF SCIENTIFIC SOCIETIES, &oc. 


(To-day) FRIDAY, March 6th. 
JUNIOR I¥STCTUTION OF ENGINEERS. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read : 
Practical Notes on the Use and Maiatenancs of Elestric Motors 
for Fa:tory Work,” by W. T. George. 

SATURDAY, March 7th. 


ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture Il. Ьу the Right Hon. Lord Rayleigh, 
Fi. R. S., on Light: Its Origin and Nature.” 


GLAsGOW TECHNICAL COLLEGE SorzgwTIFIC SOCIETY. 

7:30 p.m. Meeting at 38, Bath.street. Paper to be read: Low- 
Preseure Switch-Gear," by Joseph Manmuir. 

MONDAY, March Sth. | 

| SOCIETY OF ARTS. 

8 p.m. Cantor Lecture II. by Prof. J. A. Fleming, F.R.S., on “ Hert- 
zian Wave Telegraphy in Theory and Practice.” 

TUESDAY, March 10th. | 

INSTITUTION OF ELECTRICAL ENGINEERS : GLAsaow LOCAL SECTION. 

8 p.m. Meeting at the Glasgow Royal Infirmary, when а visit will be 
made to the new Electrical Pavilion aad а Demonstration given 
by Dr. J. Macintyre. 

WEDNESDAY, March 11th. 
Soctety or Arts. -M 

8 p.m. Ordinary Mecting. Paper to be read: Existing Laws, Bye- 

laws and Regulations relating to Protection from Fire, with 
Criticisms and Suggestions,” by Т. В. Phillips (Fothergill Prize 
Essay). 

THURSDAY, March 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

2 p.m. Visit to the works of the Incandescent Lamp Co., Hammer- 
smith. | 

INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Papers to be read: (1) “ Distri- 
bution Losses in Electric Supply Systems," by A. D. Constable 
and E. Fawasett. (2) Abstract of a Paper read before the Glasgow 
Local Section, by Mr. M. B. Field, on “ A Study of the Pheno- 
menon of Resonance in Electric Circuits by the Aid of Oacillo- 
grams." 

FRIDAY, March 13th. 
PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooma of the Caemical Society, Burlington 
House. Agenda: (1) “On the Interpretation of Milne Seismo- 
grams," by Dr. Farr. (2) “ А Potentiometer for Thermo-couple 
Measurements," by Dr. R. A. Lehfeldt. (5) "A Direct-reading 
Potentiometer for Thermo-electric Work," by Dr. J. A. Harker. 
(4) “The Measurement of Small R2sistances,” by A. Campbell. 
(5) “A Resistance Comparator,” by Dr. R. A. Lehfeldt. 

SATURDAY, March 14th. н 
ROYAL INSTITUTION. . 

3 pm, Afternoon Lecture III. by the Right Hon. Lord Rayleigh, 

F.R.S., on Light: Its Origin and Nature.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnme р’Агвё.] 


Elactrodeless Discharges.—B. Davis has investigated the 
conductivity produced in gases at various pressures when an 
electrodeless discharge passes through them, and also tbe 
manner in which the consumption of energy varies with the 
pressure. Special care was taken to secure an absolutely 
uniform discherge potential and tbis was attained by а spark 
micrometer immersed in hydrogen and inserted in a shunt 
circuit. The vacuum vessel consisted of two co-axial cylinders 
of the boiling-tube pattern, with their upper rime welded 
together so as to leave a cylindrical space between them. 
They were surrounded by a coil of wire having the same axis, 
necessary for producing the electrodeless discharge. To meas- 
ure the 10pisation produced by the latter, ring electrodes were 
mounted in the upper and lower portions of the vacuum. The 
resulte show that the conductivity is very small at ordinary 
pressures, but rises suddenly to а maximum at about 0 6mm., 
remaining at that maximua till O 04mm. and falling suddenly 
to zero at 0-08. The! energy absorbed increases in а some- 
what similar manner. The oscillations in the circuit are 
damped by this absorption, and the heat thus produced in the 
vessel is enough to heat a platinum wire to a white heat. 

(B. Davis, Physikal. Zeitschr., February 15, 1905.) 


lonising Power of Organic Liquids.—G. di Ciommo has 
+tudied tue effect of addiug a solid insulator to an insulating 
liquid as regards the resistance of the mixture. Such mix. 
tures were produced by dissolving sulphur in carbon bisulphide, 
or naphthalin in benzol or toluol. In every case it was found 
that the addition of the solid non-conductor diminished the 
‘resistance of the liquid one. This diminution increased 
rapidly at first with the percentage of the solid dissolved, but 
less rapidly afterwards, giving the sppearance as if the resis- 
tance tended towards an asymptotic limit. Thus, if pure 
carbon bisulphide has a resistance of 17 million megohms, 
1:6 per oent. of sulphur dissolved in it reduces the resistance 
to 8:5 million, 8:3 per cent. to 4:6 million, and 16:5 per cent. 
to 4:1 million. But the greatest diminution is not such as to 
affect the order of magnitude of the resistance. This leads 
the author to conclude that no real ionisation takes place. 
For it cannot now be doubted that the formation of even a 
small proportion of free ions would reduce the resistance to 
an extent which would make it quite incomparably small in 
comparison with the resistances quoted. 

(С. рт Стоммо, PAysikal. Zeitschr., February 15, 1905.) 


Induced Actinium Rays.—A. Debierne has found that an 
induced radio-activity can be obtained not only from radium 
salts, but also from actinium salts, but that the character of 
the induced radio-activity allows of a clear distinction between 
the effects of the two substances. For while in both cases 
the activation depends upon the activity of tbe source and the 
size of the enclosure, the activity induced by radium is 
sensibly uniform in its distribution throughout the vessel, 
while that due to actinium is practically confined to the imme- 
-diate neighbourhood of the active body. More especially, the 
gas surrounding the specimen is strongly activated, and by 
blowing it away from the specimen the activity of the latter 
may be considerably reduced. The difference is brought out 
strikingly by a continuous withdrawal of the gas. Such a 
withdrawal annuls the activity induced by radium, but empha- 
sises that induced by actinium. -Radium requires an open 
space to induce its radio-activity upon a second body, while 
actinium requires а very narrow space. The author believes 
with Curie that all these bodies send out ‘ activating ions ” 
‘which lose their activating power rapidly in the case of 
actinium and slowly in the caseof radium. Thorium stands 
in this respect between the two. The author claims to be 
able to show that the activating power of the ions is given 
out in the form of rays which may be deflected by a magnet. 

| (А. DEBrERNE, Comptes Rendus, February 16, 1905.) 


Sensitiveness of Tissues to Radium Rays.—A radium prepara- 
tion applied to the skin produces no immediate effect, but 
deads to the development of a very painful gangrene within a 


period varying from eight to 20 days. J. Danysz has studied 
the physiological action of these rays, aud finds that different 
tissues are gensitive to very different degrees. A radium pre- 


paration 500 000 times as active ss metallic uranium pro- 


duces an effect upon the human skin after а few minutes. 
The same preparation applied to the skin of a guinea-pig for 
24 hours produces the complete destruction of the epidermis 
and dermis, but if applied below the skin the effect upon the 
skin is much reduced, and very little effect is produced upon 
the underlying tissues. From this it appears that the skin 
absorbs most of the radiation, and, therefore, protects the 
inner tissues. Of the latter, nerve- tissue is the most sensitive, 
and is, indeed, much more sensitive than the skin. It is well 
protected by tbe bones of the spinal column. The author has 
also studied the effects of the radiation upon insects and 
microbes. Caterpillars lose their power of motion in about 
24 hours, and die two or three days afterwards. The effect 
upon microbes varies very widely. Those which produce — 
proteolytic diastasis can be killed by means of the rays. 

[J. Danysz, Comptes Rendus, February 16, 1903.] 


Alumininm Valves.—A. Nodon publishes some researches 
on the interoal resistance of electrolytic valves and their effect 
upon alternating discharges and telepbone currents. He uses 
an aluminium anodem aconcentra'ed solution of neutral ammo- 
nium phosphates, aud finds that the oapacity ofthe valve may 
attain as much as 1 facad per square centimetre of aluminium. 
The thicknees of the dielectric forming the condenser is of the 
order of 10, z.e., of molecular size, assuming that the 
dielectric constant is of the order of unity. The capacity has 
the effect of considerably reducing the E.M.F. of the currents 
rectified. The resistance of the valves when open is about 
20 to 100 ohm-om., instead of the 6 ohm-cm. representing 
the specific resistance of the electrolyte. No oxide cau be 
seen on the aluminium under the microscope during the 
passage of a current. The aluminium always preseuts the 
aspect of a porous metallic sheet. A telephoae current can 
be measured by rectifying it and using a direct-current gal- 
vauometer. Phenomena similar to those obtained with a 
Wehnelt interrupter may be obtained by putting an aluminium 
valve in circuit with an alternating current and an induction 
coil provided with a very light trembler having a period 
identical with that of the current rectified. 

(A. Nopon, Comptes Rendus, February 16, 1903.) 


Magneto-friction.—M. Pellat recently gave an exhibition of 
his experiments on the resistance of magnetic fields to the 
passage of cathode rays across them before the French Physical 
Society. To explain these phenomena, it is necessary to make 
& new assumption—viz., that the anode or cathode flux 
experiences in а strong magoetic field a resistance of a 
frictional character, which is zero or very feeble along the 
lines of force, and considerable in a direction at right angles 
to them. In the case of the anode flux, the magnetic field has 
to be a great deal stronger in order that the anode rays may 
travel along the lines of force. When they do that, it requires 
an enormous electric field to make them cut across the mag- 
netic lines of force. When that is done, there is a great develop- 
ment of heat. Instead of passing along the whole tube in a 
narrow thread, the anode rays then spread throughout the 
tube. There is no rotation of the trajectory round the tubes of 
force. When the rays proceed from а square cathode, the 
square is traced on the glass wall in an upright position, and 
shows no turning. There is no doubt that such a twisting of 
the path does exist, as shown in the experiments of Broca and 
Birkeland, but at the fields üsed by the author this twisting 
is masked by the new and hitherto unexplained effect discovered 
by the author. 

H. PELLAT, Bull. Soc. Fr. de Phys., No. 190, February 20, 1903.] 


Experimental Research at Low Temperatures.—At the 
general monthly meeting of the members of the Royal Insti- 
tution on Monday, the special thanks of the members were 
returned to the Worshipful Company of Clothworkers for a 
donation of £100 to the fund for the promotion of experimental 
research ai low temperatures. 


800 


THE ELECTRICIAN, MARCH 6, 1903. 


— ————— a 


THE CABLE-SHIPS ‘‘RESTORER” AND “PATROL.” 
(Concluded from p. ?61.) 


The. electric lighting, which has been carried out by Messrs. 
J. Н. Holmes & Co., presents several features of interest and 
is worthy of a detailed description. Ina corner of the engine- 
room is the generating plant, disposed as seen in our illustra- 
tion on page 801. ` It consists of two Clarke-Chapman engines 
of the vertical compound double-acting type, having cylinders 
81in. and 183in. diameter by 8in. stroke. Each engineiscapable 
of developing 80 B. . v. with 1001Ь. per square inch steam pressure 
at the stop valve when running at 250 revs. per min. and 
exhausting into the atmosphere. The governors are of the 
automatic expansion type, contained in the flywheel, and are 
guaranteed to control the speed within a range of 8 per cent. 
Each engine is mounted on an extended bedplate and directly- 
coupled to the dynamos, which are of Messrs. Holmes’ 
‘‘Oastle” bipolar drum pattern, compound wound, each 
having an output of 250 amperes at 65 volts. 

Besides being employed for the.incandescent lighting and 
for actuating the вш electric fans iri the saloon, these 
machines provide current for a 24in. projector of the Admiralty 


enamelled slates fixed to iron framework. The main switch- 
board is in three sections, the centre panel containing the 
main switches, instruments, projector switch and fuses, battery 
regulating switch, fases, &с., and the side panels containing, 
respeotivély, the port and starboard circuit switches with 
the necessary fuses, &c. ‘An ammeter and voltmeter has 
been provided for each dynamo, and there are also 
ammeters ‘for the battery and projector circuits. It should 
be mentioned that the dynamos are not arranged to 
run in parallel, the circuit switches being of the change- 
over type, so that any circuit can be switched on to either 
dynamo at will. | 

"The whole of the wiring is carried out on the double- 
wire distribution system, without joints. The cables 
are of the 2,500 megohms insulation resistance class. All 
the heavier cables are protected by extra thick lead covering 
and taped overall. These are run in heavy teak casings, the 


cables being secured in position in the casings by clips before 


. the coverings are screwed on. The smaller branch wires in 


THE с.в. 


pattern, which is fitted with a metallic mirror and diverging 
lens. The necessary resistances for the projector are fixed 
near the main switchboard in the dynamo room. Among the 
miscellaneous pieces of electrical apparatus is also a battery of 
six Ohloride R type cells for testing purposes, &c., having a 
capacity of about 360 ampere-hours. The necessary charging 
regulating resistance for the cells is fixed near the main 
switchboard, the cells being in the, workshop, and discharging 
cables are led from the battery to suitable multiple terminals 
in the testing room. The two ceiling fans in the saloon, 
referred to above, have blades with a spread of 26in., and 
there are, in addition, six portable desk fans for use in the 
cabins, &c., these pieces of apparatus being a great comfort in 
the tropics. ^ - E 

The incandescent lamps number about 420, 48 of these 
being arranged in portable deck clusters. All the signal 
lanterns, binnacles, telegraphs, &o., are lighted electrically, 
and in the wheel house is fixed an automatic indicator with 
the necessary switches to control. the mast head and side 
lights. The lamps used for these lights are of the double 
filament pattern, and an indicator is so arranged that if 
either filament burns out an alarm ів given in the wheel house 
by а trembling bell, and at the same time the indicator shows 
which lamp requires attention. The indicator will also give 
the alarm if the voltage through any cause falls below a certain 
standard. 

The main and circuit switchboards consist of substantial 


* PATROL.” 


the cabins, &c., are not lead covered, but are run in casing on 
the same lines as the heavier cables. Cables in the engine 
room, stokehold, &c., are of the wire-armoured class, braided 
overall and secured. by brass clips. The circuit mains run 
from the main switchboard to water-tight section boxes in 
aluminium cases containing double-pole main switches and 
branch fuses. From these fuses, sub-mains are run to the 
various, distributing boxes; these also having aluminium 
cases and being fitted with double-pole main switches and 
branch fuses. From the distributing box fuses smaller cables 
are run to the various rooms, &c., where small connection 
boxes (water-tight where necessary) are provided and from. 


which the branch wires are led direct to the individual сор. : 


trolling switches and lights. The whole system of section 
boxes and casing is extremely neat, and presents a workman- 
like appearance. By this arrangement of distributing boxes, 
soldered joints or insulating tapes have been dispensed with 
altogether, the only exception being made where cables are. 
sweated into terminal sockets. | 

All the cables connected to the main switchboard are 
brought to the front of the board, so that the connections are: 
at all times in view for examination ; the space being some- 
what limited, there is not room to make provision for acces? 
to the back of the switchboards. | 

We may now refer briefly to the arrangement of the cabins 
and saloons, which, as has already been mentioned, are more 


comfortable and roomy than is customary upon ships of this 
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class. The beight of the cabins and between decks is large, 
which is a great advantage in the tropics ; the captain has a 
bathroom attached to his own cabin, and there is апо ег 


is “portable, which is an important necessity for ships which 
have to live long in the tropics, as it enables thorough clean- 
ing to be carried out. The saloon is finished in light oak 
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Тнв ENGINEERS’ WORKSHOP ON THB RESTORER.” 


bathroom adjoining the electric'ane’ cabins, of which there | panelling, and the electric light fittings are tasteful. Adjoin- 
are three. The ship has a paszengers’ cartificate and is pro- | ing it is a serving bar with stesm-heating appl'auces, and the 
vided with two spare cabins. All the woodwork throughout ' officers’ pyntry and mess-ronm are also conveniently disposed. 
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In the lower between decks are store rooms, carpenters’ shop, 
, &с. The galley is well lighted, and the employment 
of rough tiles for the flooring is a useful feature. An important 
rt of the equipment is the ice-making machinery (supplied 
y Messrs. J. and E. Hall) and the ice safe, whose walls are 
insulated with silicate cotton. A well-equipped engineers’ 
workshop is also a necessity for repairs. This shop is shown 
in one of our illustrations ; it is situated between decks and 
is fitted with a lathe and shaping machine, boring machine, 
grindstone, &c., all of which are driven from a small hori- 
zontal engine through countershafting. 

Reference has already been made to the boiler equipment, 
in which Howden's foreed draught is employed. This is 
supplied by a 96in. fan with a double set of Allen engines, 
to be used alternatively (Messrs. Howden, however, are the 
makers of the fan engines on the “Patrol ”). For boiler feed 
purposes Weir steam pumps are employed, giving full feed at 
about 12 strokes per min., and the feed water is first heated 
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which are carried below to the capstan engine, which stands 
on the main deck. The capstans are driven from the engine 
by means of mitre and worm gearing, the gearing being so 
arranged that the capstans may be worked together or inde- 
pendently as may be desired, or be disconnected from 
the engine altogether. These have been made by Messrs. 
Clarke, Chapman & Co. | 

The vessel carries а 28ft. mahogany steam launch, with 
engines by Mumford, two steel lifeboats and a surf boat, with 
the usual complement of other boats. 

On the spar deck is a comfortable hospital cabin, and near 
this the drum room, which, in addition to containing the roto- 
meter of the cable drum, affords a housing for the wireless 
telegraph apparatus. 

This wireless telegraph apparatus is of particular interest, 
being the first practical application of the newest Lodge Muir- 
head system. A few wires forming a strip about 2ft. wide are 
elevated 17ft. above the mast-head (i. e., 102ft. above the deck) 


чр», 


Теѕтіхо Room ON THE “ RESTORER.” 


to 150'F.-200'F. by live steam in a Kirkcaldy feed-water 
heater. There are two condensers, with a total cooling surface 
of 5,500 sq. ft. The air and bilge pumps are driven from the 
main engine, and the circulating pumps for the condensers, 
which are centrifugal, have their own engine; they are by 
Drysdale & Co. 
the stokehold, which is well ventilated, are noticeable 
the special water-tight bunkers with patent knife-blade 
swing doors (made by J. Stone & Co.) which can be worked 
from the deck, a valuable precaution in case of accident 
which bas been observed on all the ships of the Eastern 
and Eastern Extension companies’ fleet. The electric light 
is extended to the stokehold as well as to the cable tanks. 
The coaling capacity of the ship is 1,000 tons. For removal 
of the asbes a vacuum hoist, worked from the condenser 
vacuum, is provided for each stokehold. 
The cable capstans are placed on the upper deck forward, 
and are two in number. They revolve on stout spindles, 


afid terminate at their lower end in a flexible cord and plug which 
can be connected either to the transmitting or receiving apps 
ratus. The latter employs an ingenious coherer, consisting of a 
small metal disc which is continuously rotating in a tiny mercury 
bath, the surface of which is covered with oil. When under 
the influence of Hertzian waves the wheel and mercury are in 
electrical contact, but normally the oil ensures a high resis- 
tance between the two. No “ tapper-back " is required there- 
fore. This coherer is in connection with a syphon recorder, 
and the signals received are sharp and distinct. No sooner 
was the apparatus erected than it began to record signals— 
referring to a confidential report of 30 foolscap pages—but 
as to by whom written and for whom this report was destined . 
the instrument remained discreetly silent. During the send-off | 
luncheon on Saturday, reported in another part of this 188106, 
the wireless apparatus also received messages (not intende 
for it) from two other vessels, and also а message purpose y 
sent from a Lodge-Muirhead installation at Downe (Kent). 
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The testing room, which is also situated on the spar deok, 
in the position shown in the plan published in our last issue, 
is the largest on any cable ship. We give an illustration of 
it on p. 802. А+ present it is only fitted with a few instru- 
ments, including a Sullivan vanometer and Sullivan 
Universal shunts, but it will pick up more apparatus at 
Singapore. Until then no cable-laying or repairing will be 
done, and the electrician, Mr. McGregor, who goes out with 
the ship, will have plenty of opportunity to devote himself to 
wireless telegraph tests. 


Company, who secured it after keen competition with German 
and French cable manufacturers. 

The cable, which is about 650 miles in length, was manu- 
factured by the Telegraph Construction and Maintenance 
Company, and the technical representatives of the Nether- 
lands Government, who have tested the cable on board, and 
have reported that its electrical and mechanical condition is 
perfectly satisfactory. 

Cable communication n -» pu ше Mig Ес 
established in 1870 by the Eastern Extension Australasia 

The vessel is commanded by Captain Morrell; chief engi- and China Telegraph Co. extending their system from Singa- 
neer, Mr. J. Newborn. The fall complement of men is about роге to Batavis, aud from Banjoewangie, at the east end of 
100. The vessel carries seven engineers and one boilermaker. Java, to Port Darwin in Australis. Communication between 
P п К. Н. Dunmall is in command of the “ Patrol"; | Batavia and Banjoewangie was effected by means of the 

T hr Ped Mr. R. Kemp. Government land lines between those places, and the traffic 
„ The Patrol ” is almost identical in equipment with the with Australia was transmitted over the land lines by the 

Restorer,” and we have already alluded to the priocipal Datch Government officials. Some 10 years later, how- 
points of difference. We give an illustration of the “ Patrol ever, the Eastern Extension Company laid а direct cable 
on p. 800. She will be stationed at Singapore and the between Singapore and Banjoewangie, and from that time 
у at Adelaide, at both of which stations the the Australian traffic was transmitted by the company’s 

нер 5 Co. has =, depots. ls full officials from Madras to Port Darwin. The company’s 
load 1 uie gs on board the two vessels are the f J | relations with the Netherlands and Netherlands Indian 
oaded—partly with spare cable to be stored at the afore- | Governments have always been of the most satisfactory and 
mentioned depôts for the company’s use, and partly with cable friendly nature, and in addition to providing repairing 
which the compsny has contracted to have manufactured and | steamers whenever required by the latter, Ше Company has 


to lay on account of the Netherlands Government between 
Balikpapan in Dutch Borneo and Kwandang and Menado in carried out contracts from time to time for the Governments 


follows :— 
the Island of Celebes. Balikpapan is the nearest harbour to e 
Koetei, the centre of the Borneo oil fields, in the develop. In 1898 ^ ^ 28 in length between Naan and Acheen (Sumatra). 
ment of which the Lord Mayor of London and his friends In 1897 „ 92 „ x „ Bali and Lombok. 
have already spent something like a million sterling. The In 1897 „ 26 „ s „  Olebleh and Sabang. 
contract for the cable was allotted to the Eastern Extension ' In 1901 „ 289 , » » Java & Bandjermasin (Borneo). 


ELECTRIC LIGHTING AT THE DELHI DURBAR. 


The world has resounded with the story of the great three Babcock and Wilcox feed-water TENA each heater 
Imperial function, the Delhi Durbar, but few will have | using exhaust steam, and raising the temperature of 9,0001Ь. 
appreciated the great engineering skill which has been shown | of water per hour from 82°F. to 200°Е. The steam piping 
in the construction of the temporary city. The use which was 
made of electricity for lighting purposes was perhaps the 
moet impressive engineering feature, for, especially in com- 
parison with the feebly-lighted city of Delhi within ita walls, 
the great canvas city, which was illuminated throughout its 
miles of streets with a brilliancy exceeding any Western city, 
was а very impressive sight indeed. Not only were the streets 
lighted, but throughout the camps incande:cent lamps were 
used for interior illumination, thus removing one of the 
greatest risks of fire and also enhancing the comfort of the 
visitors. 

It was only in the beginning of April that it was decided by 
the Government to light the roads and tents by electric light, 
ав it was considered to be the safest, healthiest and cheapest 
mode of illuminating such a colossal camp or camps spread. 
ing over a large area. The work was entrusted to Messrs. 
Kilburn & Co. of Calcutta, who at once started to design the 
undertaking. The ground on which it was decided to build 
the station was a howling mass of jangle and rock near by 
the well-known ridge. On April lst the plant was ordered 
through the India Office, and on December 7th light was 
switched on to all the camps. Considering that there was 
not a single screw to start work with, the buildings, system 
and works to be designed, plant brought out from home, and 
nothing but native labour, eight months was в short space of 
time to have such an undertaking completed. The following 
description of the works will give an idea of the magnitude of 
the undertaking. 

The boiler house, 125ft. by 38ft., is of corrugated iron and 
adjoins the engine house. Ten boilers were installed, four by " — | 
Mesers. Davey, Paxman & Co., four by Messrs. Robey & Co., EXTERNAL Vixw OF THE ENGINE Боом. 
and two by Messrs. E. R. & F. Turner, all of the locomotive 
type, and each capable of evaporating 2, 200lb. of water per supplied by Messrs. Babcock and Wilcox was lapwelded mild 
hour with Indian coal. Each boiler is fitted with an injector | steel pipiug with sorewed flanges. The ring was fitted 
as a stand-by to the six Worthington steam pumps of C | throughout with Templar & Ranoe valves and Geipel steam 
class, each of these pumps being capable of delivering 450 | traps. The main flue of mild steel runs horizontally along 
gallons of water per hour. The water was pumped through | the building directly above the uptakes of each boiler and 
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terminates in two mild steel stacks, each 65ft. in height and 
4ft. Gin. in diameter, stayed by four wire ropes to the ground. 
These chimneys were made locally and were not lined with 
firebrick ; chimney was bolted on to а concrete founda- 
tion. The water was obtained from the main supply which 
was laid throughout the camps, and stored in three mild steel 
circular tanks, each having a capacity of 4 000 gallons; these 
tanks also were made locally. 

Indian coal was used before and after the Durbar, and 
Welsh coal during the Durbar for the sake of smoke preven- 
tion. It is interesting to note that no appreciable diff:rence 
could be observed in smoke production between the Indian 
and Weleh coal. It has often been found by experience that 
results can be obtained by the use of Indian coal in а loco- 
motive type boiler to equal those of Welsh ooal burnt ina 
water-tube boiler. The Indian coal was obtained from the 
Jerriah coalfields in Bengal; its cost was 83. 61. at the pit- 
head and 203. delivered at Delhi; Welsh coal delivered at 
Delhi cost 40s. per ton. From the above figures it will ba 
seen that the freight of coal across India per ton is nearly five 
times that of its cost at the pit-head. 


.this distribution having a total length of 35 miles. 
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by Chamberlain & Hookham, and switches, plugs, bars and out- 
outs of American design. The station lighting and auxiliary 
boards were made locally. Balancing was also effected by the 
station lights, which could be switched over on to either, side 
as desired. x 
The feeders were led from the switchboard to two special 
overhead construqtions which carried the wires over the main 
road, from whence they were divided, int» the various overhead 
feeders. These are carried overhead, and are composed of 
No. 0 bare copper wire. Over 600 poles of the Hamilton 
tube type and 60 miles of No. O copper wire were used. The 
distribation to the tents is composed of lead-covered wire laid 
underground from the feeder points to the respective oo 
he 
wiring of the tents was carried out in braided vulcanised 
rubber cable, of which some 50 miles were used. Ordinary 
opal shade pendants were used for general illumination and 
decorative fittings in special tenta. | 
The materials used in the tent wiring c^nsisted of some 
15 miles of flexible wire, 5.0^0 switches and cnt-outs, 9,500 
incandescent lamps and some 9 500 lampholders, carriers, &o. 
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THE SWITCHBOARD 


The engine house, which ів 125ft. by 2866, is of corrugated 
iron and adjoins the boiler house, is fitted with nine generating 
sets. Two 80kw. sets and three 40kw. sets are by Messrs. 
Siemens Bros. & Co., each dynamo generating the necessary 
current at 440—480 volts at a speed of 500 revs. per min. The 
dynamos are coupled to Allen engines, working at a steam 
pressure of 1401р. per square inch and exhausting into the atmo- 
sphere. Four sets by Crompton generate each 40kw. and are 
coupled to Peache high-speed engines running at 559 revs. 
per mio. Two balancers were provided, each having their 
armatures coupled mechanically, and capable of dealing with 
25 amperes in the centre wire of the three-wire system. These 
machines were also of Crompton make. АП the boilers and 
sets are erected on concrete foundations throughout. 

The switchboard, some 30ft. in length, was supplied by 
Messrs. Cowans. It is of slate, built upon an iron frame, and 
consists of 10 dynamo, 18 feeder and two balancer panels. 
The ammeters and voltmeters are of the Weston type, meters 


The street lighting consisted of 100 Jandus enclosed arc lamps 
and 880 incandescent lamps fitted upon the feeder and special 
poles. The light was switched on to the camps on December 7, 
1902, and discontinued on January 22,1908. The whole plant 
ran without a hitch throughout the Durbar, and gives great 
credit to the contractors and their engineers, considering that 
the entire work was carried out by native labour. The staff 
engaged upon the works consisted of 38 Europeans and 1,000 
natives, special camps having been built for their accommo- 
dation. The plant is now being dismantled and dispatched to 
the various cantonments, where it will be re-erected and used 
for barrack lighting and punksh pulling. | 

The whole of the work has been designed and carried out 
by Mr. C. W. Nicholl, chief engineer to Messrs. Kilburn & Co. 
assisted by Mr. Atkinson ou the overhead work and Mr. 
Blackley on the plant erection, under the direction of the 
Military Works Department, represented by Major Stuart and 
Capt. Halliday. - | 
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EFFECTS OF SNOWSTORMS ON TELEPHONE WIRES. 


In view of the recent severe gale which has passed over 
this country and the widespread havoc which followed in its 
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wake, particularly in connection with overhead telegraph and 
telephone wires, it is interesting to observe that England is 


not the only sufferer in this respect. Perhaps heavy snow- 
falls, which are comparatively rare occurrences here, are more 
to be feared than are gales, and the accompanying illustra- 
tions convey an idea of what other countries occasionally 
have to submit to. The photographs were taken in Odessa 
shortly after a heavy snowstorm, and depict the consequent 
condition of telephone wires ; they were sent to us by Mr. 
T. W. Stratford Andrews. 


THE NERNST LAMP. 


A Paper on the Nernst lamp was read by Mr. J. Stóttner at the 
Institution of Electrical Engineers on February 26th. The Paper 
traced the history of the lamp and its development up to the present 
day. Two types of lamps are now in use, and are manufactured by 
the Allgemeine Electricitüts Gesellachaft. The A type is, with excep- 
tion of a few alterations in minor Cetails, exactly similar to the one 


eee eae 
THE B ТУРЕ” Nernst Lamp. 


described in The Electrician, Vol. XLVIIL, p. 772, in which article 
wil be found scale drawings ot the lamp and all its The 
burners for this lamp are manufa*tured for 1 ampere up to 250 volta, 
and for J ampere only from 200 up to 250 volts As will be seen 
by reference to these drawings, the metal hood is furnished with 
metal combs of thin sheet copper in the inner cover, for the purpose 
of cooling the bolstering resistance, and between this inner tube and 
the outer mantle are a number of tubes for ventilation purposes and 
facilitating the radiation of heat. 
The latest B type lamp, illustrated above, is manufactured for 
jud i ampere up to 150 volts and for } ampere up to 250 volts. 
he replacement, &c., of burners is equally as simple as in the case 
of the À type lamp. . 
In these lamps the compensating or “bolstering” resistance 18 
made of iron wire, sealed in a glass globe which has been exhausted 
and afterwards filled with hydrogen. Iron wire is used on account 
of its high temperature coefficient, which makes it particularly suit- 
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able. For instance, should the current increase 5 per cent., the 
resistance of the iron wire increases about 75 per cent., thus prevent- 
ing the destruction of the filament. The increase of resistance in 
the iron wire is not proportionate throughout, and it is therefore 
necessary that the sectional area should be chosen with a view to 
heating the wire to a critical temperature at the current with which 
the lamp is intended to burn. 

As to the efficiency and life of the Nernst lamp, Mr. Stóttner 
refers to the table of tests made at the Physikalische Technische 
Reichsanstalt at Charlottenburg, and published in The Electrician, 
Vol. XLIX ‚рр. 353 and 354. A number of lampe have also been 
under test at the Electrical Testing and Standardising Institution 
at Faraday House, London, since the middle of December. The results, 
however, are still outstanding. 

Mr. Stóttner's Paper concluded as follows :—A great many errors 
in the treatment ob Nernst lamps are commi in uence 
whereof numerous complaints of short life, &c., are lodged with the 
suppliers ; but if instructions are carefully followed a life of about 
300 to 400 hours— as practical results show—may be expected. One 
pu generally made is that the current is sent through the 

pe in the opposite direction, particularly in the B type lamp. 
Another pere is to over-run the gt the sur 5 is 
taken u bolstering resistance, an ti e light is 
not the least increased. АЖ И 

On the Continent the screw holder is in almoet universal use, and 
the standard rule is to make the centre contact minus; it is, there- 
fore, immaterial how frequently the lamps are taken out of their 
holders, as they always come back to their proper position. With 
bayonet lampe it is different : the poles can be easily 1 by 
inserting the lampe the wrong way, and to prevent this the A. E.G. 
have designed a tool to cut out а slot, and have provided the porcelain 
socket of the lamp with a third pin, so that it 1s impoesible to get the 
aoe into the holders the wrong way. To determine the polarity 
on bayonet sockets, special pole finders are supplied, the negative 
pole being invariably indicated by the red appearance of the solution. 

I have studied the principles and designs of the Nernst lam 
manufactured in the United States, and think that we here in the 
Old World may pride ourselves on being at least as up to date as our 

cousina, 

The following is au abstract of the discussion on this Paper. 

Mr. B. M. DRAKE said that when Prof. Nernst's invention was first 
brought to public notice, attempts were made at а meeting in Berlin of 
the holders of all the patents of the Nernst lamp for the world, to arrange 
for an interchange of opinion by which the lamp might be brought to 
perfection in lees time than would be possible if each worked independently 
of the other. Mr. Swinburne and himself attended on behalf of the Nernst 
Electric Light Limited ; Mr. Westinghouse was present, and representa- 
tives of the Allgemeine Elektricitäts Gesellschaft and Messrs. Ganz. One 
of the most important members said there was no doubt that if the lamp 
were put on the market indiscriminately the whole electrical industry of 
the world would be affected to а most serious extent ; that the supply 
companies would suddenly find their demanda drop to one-half, and that 
it would be impossible to pay any dividends for that year. It was further 
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Curve l.—Life-test Curve for Nernst Lamps made by the Nernst 


Electric Light Limited. 200 volts. 


150 candles. Mean efficiency for 
700 hours = 2:3 watts per c.p. 


stated that it would be impoesible for the wiring contractors to wire the 
additional houses that would at once rush for the electric light. All sorte 
of methods were suggested as to how the lamp could be put on the market 
pn fo as not to upset the whole electrical industry. But those 

of discussion were wasted, for Providence locked after the electrical 
industry. After they had discussed how they should do it they went home 
and tried to do it but found they could not. Unfortunately, owing to 
international jealousy, no arrangement could be come to by which all the 
holders of the patents could combine, and the result was that each tried to 
work out the lamp for himself. Unfortunately, in England they were not 
blessed with the unbounded resources of the A.E.G., but instead had а 
boisterous set of shareholders who would not leave the directors alone, and 
а lot of time had to be spent in seeing them instead of looking after the 
business. Had it not been for this, the English makers would have been 


as quick as the A.E.G. Some of the results which had been secured by 
the English company were shown on the curves below. These are the mean 
of a certain number of tests, and it would be seen (Curve 2) that they had 
produced lamps which started at 20 c.p., and after 800 hours these had 
only dropped to 16:5 c.p. This compared very favourably with any carbon 
lamp ever made. The average watts were 2:7 per candle throughout the 
teste. Curve 1 showed the candle-power of another lamp, which 
started at 150 and ended at 85 after 700 hours. The extraordinary effect 
of the iron resistance in hydrogen was shown also by Curve 3. The curves 
were taken with slight increases of current во as to show the rapid way in 
which the volte were increased with the very smallest possible increase of 
current; 30 or 40 volts were absorbed by this resistance with practically 
no increaee in current, and the result was that with this series resistance 


400 
Life in Hours. 

Curve 2.—Life-test Curves for Nernst Lamps made by the Nernst 
Electric Light Limited. 200 volts, 20 candles. Mean efficiency for 
1,000 hours = 2°75 watts per c.p. 


a much more regular candle-power was obtained with variations of voltage 
than was poesible with а carbon lamp. Curve 4 showed а comparison 
between the Nernst lamp and the carbon lamps when over-run, the 
former having the series resistance in circuit. It would be seen that the 
candle-power of the Nernst lamp did not increase to anytbing like the 
same extent as the carbon lamp. With the latter, when 115 volts were put 
on instead of 100, the percentage increase in the candle-power had been 
enormous. This iron resistance, therefore, could be looked upon as one of 
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the turning points of the Nernst lamp, and ite efficiency was so great that 
it might certainly play a most important part when used in series with the 
ordinary carbon lamp in traction installations where the voltage would not 
be very regular. The Allgemeine Elektricitäts Gesellschatt dlaimed to be 
the first in the field with an automatic lamp. Mr. Swinburne would bear 
him out when he stated that the original lamp shown at the Society of Arts 
also had an automatic heater. Automatic lampe made by Ganz were also 
shown in 1899, & year before the German type, and shown at the Royal 
Society. Some of the specimens exhibited that evening were products of 
the Nernst Electric Light (Ltd.), and had two filaments in the one globe. For 
street lighting he thought the Allgemeine Elektricitits Geeellschaft would 
do well to copy them, because the single glower hardly gave sufficient light 
in the street and the two just did it. Westinghouse had not,up to the present, 
produced a continuous-current lamp at all. He had been exerting all his 
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energies on an alternating-current one, and curiously enough he (Mr. Drake) н 


haduund the latter а much more difficult problem than continuous currents. 
The Westinghouse lamoe, which were also shown, consisted of a large number 
of small filaments. Westinghouse slso ran a number of these small fila- 
. menta in parallel and fused the conu cta into the end of them in a way which 
was different to апу adopted «Ізет here. Ganz started very energetically on 
the problem and some of their samples, which were also on view, were very 
creditable ones considering the time they were made, but since then the 
enormous outlay Lecessary to bring it into a selling state had frightened 
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CURVE 4. — Comparison of Over-running Carbon and Nernst lamps. 


them, and they had left it altogether. The Nernet Electric Light Limited, 
for commercial and company reasons, made arrangements with the A. E. G. 
to manufacture for the'r di-tiicte, and therefore the A. E. G. must be given 
the full credit for being the firet in the world to put the Nernst lamp on 
the market in a position in which it met commercial requirements. 

Mr. ROBERT HAMMOND said that his attitude towards the lamp 
and it was possibly the attitude of most of them— was that the original 
idea that the iutroduction of a lamp of very much higher efficiency would 
greatly damage the industry was ab-olutely chimerical. The more cheaply 
the energy «ould be utilised the more important the electrical industry 
would grow. He had had the pleasure of visiting the Buffalo Exhibition, 
and had been very n.uch impressed with the splendid exhibit of Mr. George 
Westinghouse, and he had spent more time in that portion of the exhibi- 
tion than in any other. He had come back to Kngland feeling that there 
was no rea on why street lighting by means of Nernst lamps should not 
be started at once. It was interesting to hear from Mr. Stóttner that the 
whole question of the efficiency and life of the lamp had been settled at 
the Reichsanstalt, but, at the same time, any town council who went in 
for these lampe would want this question demoustrated on the spot. At 
Hackney, for instance, he had carried out a mile of street lighting with 
Nernst lamps experimentally, and in due coume he had been called upon 
to 1eport upon the detirability of extending this system to the whole 125 
miles of street in Hackney. He, therefore, had wade a report, a copy of 
which he would be pleased to place at the disposal of the Institution.“ 
The lau ps were spaced roughly at about 42yd-. to 45yds. apart, and the 
mile was covered with 40 ot them. No. 1 had a life of about 130 hours, 
and failed owing to the fracture of the “ flex " connecting 10 the glower ; 
and perhaps Mr. Stóttner would give а r.ason why this should 
have happened. Не replaced this lamp with another, which, up to 
the time of making the tests, had completed 930 hours, and was still 
buining. The second lamp in the street failed in 500 hour», but ita suc- 
севвог bad run for 542 hours and was still burning. The third lamp was 
somewhat troublesome, for it only lasted 34 hours, and failed owing toa 
fracture of the glower at the bottom contact, and this was a very common 
fault, he had found. The :econd lamp in No. 3 position lasted 96 hours 
and failed from the same cause, and a third lamp in the «ame position 
Jasted 455 hours and «hen failed owing to failure of heating coil due to 
faulty connection of automatic cut-out. A fourth lamp was put in which 
failed in 150 hours owing to the fracture of the glower at bottom contact, 
whilst a fifth lamp had run 241 hours at the time of the teat and waa still 
burning. On an average, the lives had varied from 1,070 hours and still 
burning down to 15 hours. The average life of the lampe which had 
burnt out was 305 hours. He found the lamps gave their 80 c.p. pretty 
consistently, with 4 ampere on a 240-volt. circuit, and he debited them, 
therefore, with the working cost of 5,940 hours per annum, current 
being charged for at 1 7d. Debiting them also with the renewals on the 
basis of the life shown by his testa—viz., 11:5 burners, one resistance and 


* This report is given in abstract on page 809.— Eps. E. 


one globe, as well as sundry stores and labour, he got & certain net cost of 
working. They then had to allow for intere:t and repayment of capital 
on the basis of а ten years loan 5j per cent. plus 83, making 12 per cent., 
and the total sum was £5. 17e. 9d. per annum. Speaking for himself 
as representing Hackney, he would have been only too delighted 
if these failures had not occurred, so that the whole of the 125 miles 
in that borough could be lighted by these lamps. But what applied 
to Hackney applied all through the country—viz., a lamp was wan! ed 
that bad a uniform life. We could not have street lighting with 
certain lamps cut and certain lamps alight, and the disinclination to push 
the Nernst lamp in this country was largely due to this fact. 

Prof. W. E. AYRTON said that Mr. Hammond hid dealt in a tome what 
facetious manner with the attempt to light the streets of Hackney with 
the Nernst lamp, but there was one point which he had rather easily 
passed over. The chief objections which had been mentioned were 
mechanical one», and although very serious, these wuld be removed with 
improved manufacture, but, he would ak, did they give the full 80 cp. 
tbroughout the whole of their life? His own experience had been the 
opposite, and he wished to know why the practical Nernst lamp did not 
follow the sbape of апу such curve as those shown by Mr. Drake. If the 
English company wa: able some time ago to make lamps which in 800 
hours only fell from 19 candles to 16:5, why were such lampe not made 
and sold at tbe present day? Another question he would ask was what 
was the cause of the falling off of the light of the Nernst lamp?! This was 
a point which he would like to have cleared up very much. They all kn:w 
that in the case of the incandescent lamp it was due to a change in the 
surface of the carbon filament which became a worse radiator of light, 
thros iog off the energy at a lower temperature. Did anything like the 
same thing occur with the Nernst lamp, or was it change in dimen-ions, 
or what was it that caused the light to fail ? 

Mr. M. SOLOMON said that, of course, ic was not always possible to get 
such good lampe as those indicated on the curves, although they repre- 
sented the mean reaults of several actual testa. Judging by the lamps 
one saw in shpe to-day, there «as а very marked drop in candle-power— 
from about 150 to 110 —and his experience was that there was always a 
corresponding drop to this, sometimes a little less and sometimes a little 
more. After about 50 hours’ life, the light from a Nernst lamp seemed to 
change а good deal in colour on account of that drop. All through the live 
of the lam, tne light was а very white one, but it was whiter at the begin- 
ning. But afcer this initial drop the lights remained fairly steady aod 
then dropped slightly towards the end, as shown on the curves. With 
reference to the curve showing the increase of the candle-power v. th 
inc: ease of voltege, he said that by increasing the pressure on the Nernet 
lamp—which was really over -· running it—it was actually possible to less 
in efficiency. The resson was quite obvious. By running the lamp on 
115 volts instea 1 of 100, the caudle-power was only increased very slightly, 
but it increased the voltage taken on the resistance by a very great amount. 
The result was that the percentage of the total watts absorbed by resistance 
was very much greater, «nd the actual over-all efficiency of the lamp fell. 
With regard to the resistance curves of Mr. Drake, and also that shown in 
Mr. S inburne's presidential addrees, he pointed out that the invention of the 
Nernst lamp with its iron resistance had given vs a new piece of electrical 
apparatus which might be of great use in other classes of work. These curves 
might be applied to arc lamps, for, by using such a reaistance in series with an 
arc lamp, 1esults would be obtained which it would be difficult to get ш 
other waye. With this resiatance, for instance, it would be possible to run 
an arc with a very low current much more easily off low voltage than with 
an ordinary resistance. He had tried thé experiment and succeeded toa 
certain extent, but there were some difficulties in the way. One objection 
to the incandescent lamp was that the candle-power was ro sensitive to 
the voltage. But by using a resistance like this one, in series, a candle- 
power curve would be obtained like the Nernst lamp curve as well as much 
better working results, Mr. Drake had referred to the two-glower lamp, 
but there was also anu:her two-glower lamp on the table which bad the 
two glowers arranged in series so that the lamp ran at from 400 to 
volts.  Tbie particular lamp had been tested and had run extremely 
satisfactorily on a 500-volt circuit. 


Prot. AYRTON remarked that one of the curves in question showed that 


under some condi ions the Nern-t lamps were as good, as far as their life 
was concerned, as a very good ordinary carbon glow lamp, and with a very 
much higher efficiency. But did it require much more heating to make 
that Nernst filament glow? Was much more power expended in the heat- 
ing coil than was the case with ordinary commercial lamps ? 

Mr. SOLOMON said that the lamps of which the curves shown were 
tests, were perlectly ordinary Nernst lamps and had exactly the same 
heating apparatus as the commercial ones, and they took practically the 
same heating current. 

Prof. AYRTON : That is very satisfactory. 

Mr. E. В. VIGNOLES said that with the instructions which the 
Allgemeine Elektricitia Gesellschaft sent out with their lamps was а 
statement to the effect that the voltage on the lamps must be kept steady 
He had found that with the ordinary more or less unsteady voltage which 
was provided in a factory for the purpose of lighting, the lamps went out 
in a very short time. Would Mr. Stóttner say to what extent the voltage 
might be varied, and if the rapidity of variation had any effect! Supposing 
he put a lamp on to a dynamo run by a gas engine which was varying 
pretty frequently—say 5 per cent. of its voltage—was the lamp likely to 
go out quickly, or even on the mains of the Metropolitan Electric Supply 
Co. would the same thing happen ? 

Mr. А. CAMPBELL SWINTON spoke on the comparative resulta that 
could be obtained with these lamps with continuous currents and alternating 
currents. He had had some of these lamps working in his office with 
exceedingly satisfactory results, but, in other places where he had pepe 
tested them with alternating currents with a frequency of 83 X the results 


i had not been at all good. What he was anxious to know was whether 
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there was something inherent in alternating current, or were these bad 
results possibly due to the fact that the voltage was perhaps not quite 20 
steady ! In his office, which was supplied by the Westminster Company, 
the two lamps be һай were very steady. He rather fancied there was 
something in alternating currente which was not suited to the lampe. 
With regard to the falling off of the candle-power mentioned by Prof. 
Ayrtop, he said that the filaments of tbe lamps were to a large extent 
made of the same—or ana'agous— materiale to what was used in incan- 
descent gas mantles, and it was well known that these burners fell off ve 
much in candle-power. He believed he was right that the Welsbac 
mixture," of which the Welsbach mantles are composed, was about 
97 per cent. of oxide of thorium and 3 per cent. of oxide of serium, and it 
made an enormous difference whether the seria was in the proportion of 
4 or 2 per cent., a difference of 1 per cent. making all the difference. The 
seria was more volatile than the thoria, and after a time the seria 
had a tendency to disappear. Jn fact, he believed that the ordinary prac- 
tice of manufacturers of incandescent gas mantles was to put in too much 
seria to begin with, so that really the best effect was obtained at about 
the middle of the life of the mantle. About two or three years ago he 
made some experimente, which were communicated to the Royal Society, 
upon the heating of gas mantles by bombarding them with cathode rays 
in vacuum, and he found that, whereas in an incandescent gas mantle pure 
thoria gave something like a quarter or one-fifth of the light which was 
obtained with the Welsbach mixture," when bomba; ded with cathode 
rays and presumably raised to the rame temperature it gave practically 
the tame amount of light as the Welsbach mixture. The slight difference 
was barely perceptible. He hed а patchwork mantle, half of one and half 
of the other. He was inclined to think that it was really a change in the 
resistance more than anything else, and that simply the efficiency remained 
more or less the same, but the current went down and therefore the light 
went down. It was a moet interesting subject. He had a great belief in 
the future of the lamp, and the points mentioned by Mr. Hammond would 
all be got over with improved manufacture. 

Sir HENRY MANCE, speaking with reference to the amount of current 
taken to warm up the heater, said he had tested the lamps for some 
thousands of hours in his private residence, and bad found that the heat- 
ing current was rather more than the lamp took when the heater was cut 
out of circuit. With regard to the suitability of alternating currents, his 
bouse was supplied by the Brompton aod Kensington Company with alter- 
nating currents with a very regular voltage, and as a result of trying 20 or 
50 lamps he found their life to vary from 150 to 800 houre. Опе of the 
causes of failure mentioned by Mr. Hammond —pamely, the failure of the 
lead to the glower at the point of contact — had led to his making the sug- 
gestion that tbe contact should be made in tbe form of а ring, «o that if 
the lower portion of the ring came away there would still be the upper 
portion of it, and the life of the lamp would be thereby prolonged. He 
bad kept a note of the current taken by the lampe, and considered the 
statements made by the inventor and those who had promoted the lamp 
to have been fully borne out. He would like to ask the author how tbe 
lamp witbstood trans 

Mr. DRAKE, replying to Prof. Ayrton, said that the tests chown in 
curves 1 апа 2 were made with lamps which started with 2 watts per 
candle instead of 1:8. Everybojy bad tried to make the lamp do a little 
more than it was capable of, and this experiment wex made to see if he 
could not do better in the end by starting nt 2 watts, and he had got 
better results than the lampe now on the market. 

The PRESIDENT (Mr. James Swinburne) said the discussion that 


evening had been a very interesting one, and, in а way, rather curious. 


They had heard Mr. StJttner, as representing the German manufactnrers, 
апа then Mr. Drake, who was really more than an ordinary director of 
the English company. Не was а man who had done an immense dial in 
the actual detail work himee.f of the Nernst lamp. They had aleo 
heard Mr. Solomon, who had also «lone a great deal. On the other 
hand, nothing had been heard from Messrs. Ganz or Westinghouse to 
say what was going on abroad. Before calling upon Mr. Stóttner to 
reply, he would say, in answer to Prof. Ayrton, that the manufacture of 
these filaments was exceedingly difficult, not only as a matter of ordinary 
manufacture, but as a matter of chemistry, and one reason why the 
Eoglish compaoy—although they did not make many filaments—got very 
good results was the enormous care they took over the chemical prepara- 
tions. It was exceedingly difficult to purify rare earths, and especially so 
was the purification of zirconia. As to the other part of the filament, it 
was really a group of earths which, although it could be purchased from 
а manufacturing chemist, it could not be guaranteed. Thus there was first 
the chemical question and tben the mechanical question. It was also 
apparently important to get the material out of which the filaments were 
made in а good physical condition, and very slight variations made great 
differences, not only in the life, but in the change of the physical condition 
.of the filament. As to why thelamp should go down in life when apparently 
it was controlled by a resistance which would practically keep the watts in 
it constant, this raised a very interesting question. He could not help 
thinking that the argument put forward by Mr. Swinton ought to have had 
the negative sign put before it, because the conditions in the incandescent 
gas mantle were exactly opposite to what occurred in the Nernst lamp. In 
a gas lump mantle, if the emissivity of it, and also the candle-power, were 
increased, the thing got more energy because it gained more from the gas, 
and the whole question was different. Mr. Swinton’s experiments with 
bombarding thorium and serium were not in the least conclusive, either as 
regards the Nernet or incandescent gas lamps, because one could not tell 
what was being bombarded or that the things were at the samc temperature, 
although they might look so. Thoria and seria when quite pure could be 
obtained which when made into mantles would yet give no light, but 
the same material would give plenty of light as Nernst lamps without 
bombarding. 


. Mr. J. STOTTNER, in reply, said that he had also had lamps with two 


filaments in one globe, as mentioned by Mr. Drake, and was sorry no- 
eamples were exhibited. The Allgemeine Elektricitats Gesellschaft. put 
two filaments inside the heater, which were in parallel with one automatic, 
cut-out. One of them would always take ‘he beat, and, as soon as it was 
heated, the radiated heat would heat the other one. Another advantage 
of this arrangement was that if one filament went out for any reason there 
was always the other one in contact, and the lamp would burn as if, 
nothing had happened. A second type of this lamp had three heaters and 
fiat filaments. The filament was in front of the heater, so that the light 
was radiated down, and they could be arranged in two, three or four or 
any number. In this type, aleo, the filaments were exchangeable. Why 
the flexible failed, as was pointed out by Mr. Hammond, was simple of 
explanation. The heater coil stretched as soon as it was up to temperature, 
and if the wire was bent, and it came near to the heater, the current 
between the two, and it quickly burnt out. If the glower burnt out, it 
evidently did eo because the automatic cut-out did not act. The burners 
should be examined before they were put in, and if the heater did not 
stop glowing as soon ав the filament was incandesced, then there was some- 
thing wrong with the automatic cut-out. As to the efficiency of the lampe, 
he that the light did go down, and that the filament took longer to 
heat up than it did when new. The loss in efficiency was due to the 
crystallisation of the filament. As to the effect of the variation of voltage, 
5 per cent. did not make any difference one way or the other, but one 
electric supply company had been mentioned where it was sometimes а 
little higher than 5 per cent. 

Mr. HAMMOND: What is the limit ? 

Mr. STOTTNER: From 5 to 15 per cent. in London. Continuing, he 
said the result, if the voltage rose too high, was simply that the bolstering 
resistance burnt out, as a kind of safety fuse to the lamp, provided 
everything else was properly arranged. With regard to the advantage 
of either alternating or contiouous current, theoretically the former ought 
to be better, but practically it was found that direct current lamps were 
better; but perhaps it was due to the fact that in Berlin, where they 
were manufactured, one alternating current lamp was made to 500 con- 
tinuous current ones, and probably insufficient trouble was taken in this 
direction. It would come later, however. The reason why the filaments 
broke was generally due to mecbanical causes, such as vibration or injury. 
The electrolytic effect of the filament was the tame in every lamp, and 
there was no reason why one filament should go quicker than another 
through this cause. With regard to packing and transport, this was a 
very serious question and they had had to suffer very much through it, 
but with a new kind of packing (which was shown) they had only had two 
broken out of 200 in one case and five in another. 

The PRESIDENT, in proposing a hearty vote of thanks, remarked that 
Mr. Stóttner hoped to present to the Institution mueeum the samples 
showing the early history of the lamp. 


The following is an abstract of the report alluded to by Mr: 
Hammond : — 


Joint Rerort ОР CONSULTING AND Borovan ELECTRICAL ENGINEERS AS 
TO NERNST LAMPS FOR STREET LIGHTING. 


Life Tests.—When a few lamps were tried at the works, glowers for 
220 volts and resistance for 20 volta were recommended by the manu- 
facturers. Under these conditions the life of the burners and resistances 
seldom exceeded 75 houra. Burners were then tried made for 225 volts 
and resistances for 20 volts with greater success, and practically no 
diminution of light. Such burners and resistances were ordered for the 
Amhurst-road trial, and we have reason to believe that in future still 
more satisfactory results will be attained by the use of burners for 
220 volts and resistance for 50 volts, because, with a larger resistance, 
the regulation of pressure on the glower, and therefore its temperature, 
will be more constant. The average life of burners tested until they 
failed was 305:95 hours, the longest life being 875 hours, and the shortest 
15 bourz. The lives of burners which had not failed on December 17 are 
not included in the above average, but it is interesting to note that there 
are among them some which bad run from 500 to 1,000 hours, and are still in 
fair condition, and it seems that had the test been of greater duration the 
general average would have been higher. For even if the assumption be 
made that they all failed on December 17, 1902, the average life is raised 
to 328:8 hours. We have already explained why we expect a longer life 
when burners for 220 volts and ves'stances for 50 volta are employed, 
and therefore we think we may tafely take a life of at least 550 hours for 
the basis of our estimate. One very satisfactory feature of the test is 
that only one regulating resistance has failed, and on this account we allow 
for the renewal of only one resistance per lamp per annum. Slight troubles 
have been experienced with the sutomatic cutouts, but these and sundry 
other defects can easily be overcome, so as to prevent them being anything 
but a trifling cost on the maintenance in the future. : 

Consumption of Energy.—Duriug the trial the consumption of energy 
has been metered with one of the Reason Company's electrolytic meters 
fixed to post No. 20, opposite 171, Amhurst-road, and the consumption 
registered is 6 per cent. above that calculated on the assumption that 
the lamp was switched “on” and “off” daily exactly at the scheduled 
time. Itie, therefore, reasonable to assume, for the purpose of estimating, 
that Nernst lampe actually consume the current for which they are made 
within reasonable limits. 

“ Out” Lamps. — O wing to the life of any individual burner being some- 
what uncertain, it is not possible to arrange definite periodical renewals, 
which would avoid lamps going out occasionally, unless one is prepared to 
fix the periods to suit the short lives, a practice which would not be 
economical. In fixing the charge to бе made for lighting by Nernst lamps, 
it is necessary to make allowance for a deduction which will possibly be 
made for “out” lamps. The percentage of “out” lamps since the com- 
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mencement of the trial to December 17, 1902, is not greater than 2 
per cent. of the lighting hours, and we make this allowance in our 
estimates. 


Labour.— It has been somewhat difficult in a short test on a small 
number of lampe, accurately to estimate the cost of the labour necessary 
to light, extinguish, and keep the lamps in proper order. But we are of 
opinion that an allowance of 21s. per lamp per annum will be sufficient to 
cover this cost when a large number of lamps are in use. 

Estimate.—With the data now available, we are able to estimate the cost 
of running per 80 c.p. lamp per annum, provided that not less than, say, 
210 are in use, as follows: | 


Capital cost і 
Existing gas lamp pillar (no charge), ................ €——Á — 
Swan neck arm and switch .......... "M . £115 0 
Nernst lamp .......................... — —À— 014 5 
Sundry stores —ÓÁ——————— m 01 6 
Labour NT — Ó— canary — OA озо 
Net capital cost per lam e . 2 13 11 
Supervision, administi ation, contingencies, 10%, say ... 0 5 5 
Total ога e — £2 19 4 
Working cost for 3,940 lighting hours per lamp per annum — 
Generating and distributing costs with load-factor of 
45 per cent., including interest and repayment of 
lant and mains— 
4728 units at 1"/d. ................ Mosi EE eR Dua —€—— £3 6 1 
Renewals— 
11:5 burners at Is. 74dVPU U UU . 018 8 
1 resistance at g xdodddddw U "E 00 94 
1 globe at ... reir 0.0 94 
Sundry SLOPES | nosci aude ñ ;⅛ 010 
Eber CCC ERE 110 
Net cost of working. 66 66666 5 8 4 
Interest and repayment of capital, £2. 19s. 4d., on 
basis of 10 yeara’ loan — 33% + 847 = 127, ............... 7 M 


5 15 53 
Add 2 % to cost toallow for out lamps,say,deductions O 2 34 


Price at which the work can be carried out without loss £5 17 9 


Illumination Tests.—In making comparisons of different types of burners, 
one is liable to be misled in dealing with the candle-power of the lamp 
instead of “illumination of the street," because ordinary candle-power 
measurements do not always take into account whether or no the light is 
greatest in the most useful direction, and the only true comparison is that 


obtained by measuring the illumination on the road or pavement at certain 


distances from the base of the post supporting the lamp. We have made 
such tests on the ordinary fishtail gas burner, the No. 5 Kern burners, 
and the 4-ampere Nernst burners used in Hackney. 

The results of ovr tests show the following illuminating powers : — 


Distance from Fishtail gas. No. 3. Kern. 4-amp. Nernst. 
post. Feet. Candle-feet. Candle-feet. Candle-feet. 
EE MM s. 0016 ^ Q055  ........ 0:072 
207 ге 0:007 ͤ 0:025 0:045 
20- ыы 0004 ......... QOIL з 0131 
r аә 0005 C . 0˙ - ........ 0:019 
907. игез = Wb 0:012 
40 ы. алы — Р 0:008 
430 ZEE -— . Wes 0:005 
DÜ- нев кан — ^ әнә з  — 0:004 


One candle-foot is the illumination produced by one standard candle 1ft. 
distant from the surface illuminated. Since the instrument used would 
not give reliable readings lower than 0:005 candle-foot readings could not 
be obtained in the case of the gas burners beyond JOft. from the post. 
Unfortunately, we have had no opportunity of similarly testing the No. 4 
Kern burner, which more nearly approaches the 4-ampere Nernst lamp 
in candle-power. 

. By making the assumptions— viz., that the No. 5 Kern gives 50 c.p. and 
the No. 4 75 c. p., each in the direction of maximum light, and that with 
burners of the same form the pavement illumination is proportional to the 
candle-power, we are able to estimate the illumipation given by а No. 4 
Kern burner from the actual observations of a No. 3 burner. 

Tne results thus obtained are as follows :— 


Distance from post. No. 4 Kern burners, 


Feet. Candle-feet. 
с ЖЕТЕ УЛООСУ Cen E MR 0:0793 
S У o 0:0375 
ri P c no 0:0165 
OU. 0 ey И A "m 0:0075 


Curves drawn from these figures show that although the illumination 
close to the post is better in the case of the No. 4 Kern burner, the dis- 
tribution of light is not во good, and the objectionable dark patches between 
posts must be more in evidence. Taking a point 256. from the post, the 
relative illuminations are Nernst 0:051 ; No. 4 Kern, 00165, ov as 100 is 
to 552 in favour of the Nernst lamp, and the proportion is more ia favour 
of the Nernst as the distance from the post increases, owing to the better 

-distribution and colour of the light. 


Comparison of Cost Between the No. 4 Kern and the Nernst. Lamp.— 
Taken over 10 years the cost of incandescent gas lighting, including interest, 
is estimated at £5. 11s. 83d. for а No. 4 Kern burner per lamp per annum. 


Therefore, comparing the cost of using No. 4 Kern burners and J. ampere 
Nernst lamps, the folowing are the relative values at 25ft. from the 
post:— 

0*03510 candle-foot for £5 17 9 per annum 

00166 „ „ 8511 83 „ 


Or, in order to light the same area of pavement equally effectively, Kern 
lighting would cost £6. 14s. 84d., against Nernst lighting, £5. 17s. 94. 


Conclusion, —Our opinion is that the Nernst lamps at present obtainable 
in England leave much room for improvement, and considerable improve- 
ment is being made in their manufacture already. The details of construc- 
tion will perhaps settle down to some standard in abouta year. Meanwhile 
extensionsshould belimited as much as possible and confined tostreetsin which 
mains are laid and where it is immediately necessary to provide a better light. 
It must not be understood from this statement that we have no faith in 
the Nernstlamp. Although we are not enthusiastic about its good qualities 
at present we foresee that sufficient experience in its manufacture will 
produce a really economical lamp. We, therefore, do not advise a large 
immediate extension, which at the end of a year might leave the Council 
with a considerable number of lamps of an obsolete type on their hands, 


DR. KENNEDY’S REPORT ON THE MANCHESTER 
ELECTRICITY WORKS. 


The Electricity committee of the Manchester Corporation held a special 
meeting on March 2nd, to consider Dr. Kennedy’s report. The report was 
approved, and the committee resolved to send a copy to each member of 
the City Council, and to ask the Lord Mayor (Mr. Councillor Royle) to 
convene a special meeting of the council for March 18th for the considera- 
tion of the report and the committee’s observations in regard to the 
position of the department and the progress of the work. The report 
related to points on which differences of opinion had arisen between the 
deputy chairman and the chief engineer (Mr. Metzger). The matter is 
reported as follows in the Manchester Guardian, 

Early in the year there was a demand for a large increase of electrical 
power, both for the tramways and for lighting. In August Mr. Metzger 
reported on this demand and on the plant available in the three generat- 
ing stations. He stated that the prospective demand on December 31, 
1903, amounted to an equivalent of 51,150 н.г., whilst the plant available 
was expected to reach 54,600 H. r., showing a surplus of 3,550 n.r., after 
allowing for one of the largest units in each station as spare or reserve 
plant to deal with the conditions and circumstances he had mentioned. 
In calculating the tramway demand, which Dr. Kennedy shows was very 
large, he allowed а load of 20 н.р. per car. This figure was obtained in 
January, 1902, after a heavy fallof snow. Mr. Metzger pointed to the 
requirements of the Tramways Department and the power that it was 
stated would also be needed for street lighting purposes, and said:— 
“These particulars, combined with the figures given on the attached 
statements, will, it is hoped, prove that only such precautions have 
been taken as will avoid serious breakdowns in the future, caused 
in the past by overloaded machinery, and what is of equal impor- 
tance, prevent a repetition of the lamentable consequences of having 
to refuse custom in 1900 to the extent of 60,000 lamps, there being 
then no plant available to supply the demand. This is a loss to the elec- 
tricity department which can only be regained after several yearé. 
Promises were made to consumers that current would be available as soon 
as their premises were wired, and in the Lsvenshulme and Chorlton dis- 
tricts householders and shopkeepers have acted accordingly, only to be 
disappointed. A vigorous canvass will be required as soon as the sub- 
stations are completed in the various districts they serve, and motor con- 
sumers should be specially encouraged, with the object of adding to the 
day load, and thus bringing the plant available into requisition for 
supplying a desirable demand.” 

A discussion arose on this report. The deputy chairman challenged the 
accuracy of some at least of Mr. Metzger’s conclusions. At the com- 
mittee's request Mr. Hesketh put bis observations on Mr. Metzger's report 
into writing, and they form а long analysis of the chief engineer's state- 
ments. Mr. Hesketh said that Mr. Metzger's report had been asked for 
in consequence of the feeling of disquietude existing in the minds of many 
members of the committee and the council that the electricity undertaking 
was being considerably over-capitalised through the unnecessary installa- 
tion of generating plant, as recommended dy Mr. Metzger's extension 
scheme. He honestly confessed that at the time the report was asked for 
he did not entertaia the feara then expressed, and tbat his first, realisation 
that something was wrong was from a converaation he had with the chair- 
man (Dr. Bishop) upon the subject, when he understood Dr. Bishop to 
admit that a mistake had been made and that there was too much plant. 
Mr. Hesketh contrasted the figures given in the report with those issued. 
in the “ Memorandum and Statistics of the Electricity Department ” in 
March, 1902. In the statistics the probable demand was given аз 
12,500 н.р., and in the report the figures were 3,000 more. He left the 
committee to draw their own conclusions as to which estimate was correct. 
He also stated that, according to the terms of а resolution passed by the 
committee in 1901, authority was given to Dr. Kennedy, ia the event of 
the demand for power being greater tban had been estimated, to provide а 
further installation to meet such increased demand. Mr. Metzger, 
in a reply to the deputy-chairman’s observations on his report, sub- 


mitted that Mr. Hesketh had not dealt quite fairly with the two 


balance sheets included in the October report. “ Іа conclusion,” he 
wrote, “I can only express my great surprise and regret that the 
deputy chairman should have taken such trouble to obtain information 
from others, either in my own department or from such as are suppo 

to work with me for the general benefit of the uadertaking. I was under 
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the impression, now proved to be a false one, that I enjoyed his full confi- 


dence, if not friendship, and his resolution to ask Dr. Kennedy to report 
on my report astonished me very much in consequence ; but even then 
I offered to go through the items with the deputy-cbairmap, when I could 
have given him the particulars contained io there remarks, and thus saved 
all this unnecessary controversy ; but he ignored my invitation, and bas 
apparently preferred to go elsewhere for his information." Mr. Metzger 
said he personally asked Dr. Kennedy to accede to the committee's request 
to report on his own report, “as I feared no criticism, and was sure that 
his decieion would be a fair one and considered final and acceptable to all 
es. 

The following is а summary of Dr. Kennedy's report on the above matter. 

Dr. Kennedy states that he is glad to be able to subm:t his report on 
Mr. Metzger’s report as to demand for current and plant available dated 
October 3, 1902, the deputy chairman's observations on tbat report dated 
December 17, 1902, and Mr. Metzger's reply to those observations. With 
the help of further information placed before him by the deputy 
ehairman, the Deputy Town Clerk, Mr. Metzger, Mr. Hughes and 
Mr. Gunton, he had been able to arrive at conclusions as to the 
probable demand for ele:trical energy from the three stations during 
the next two winters, and as to the capacity of the plant which 
was now, or would be, available to meet that demand. He understood tbat 
the Council desired to have put before them the facts relating to their 
pretent position, whether or not those facts corroborated the statements 

i made on either side. He had therefore made an entirely 
independent investigation into the actual atate of affairs existing at present 
into the future prospects of the undertaking 

Dr. Kennedy said the firat matter to be investigated was the probable 
load at the tbree atations during next winter (1905-4) and the winter after 
(1904-5). This load consisted of two parts, the lighting and power load 
(which be would call the lighting load) and the traction load. As to the 
ligbting load, the full load during the winter of 1901-2 was 7,930kw. In 
the winter (1902-3) the full load was 9,085kw. an increaee of 1, 155k w. over 
the winter before. An examination of the committee's records showed that 
the vearly increase of full load had been very fairly uniform for the last 
four years, and had averaged 1,209kw. Although on the one hond it might 
be said that their richest district was now somewhat fully occupied, on the 
other it must be remembered that their total area of supply was now much 
enlarged, and would shortly be still further greatly extended. On the 
whole, therefore, he thought they were justified in expecting that the 
increase of load during the next few years might continue to average 
about 1,200kw. per annum. It was certainly desirable in any case 
to be prepared for that. From 60 to 65 per cent. of their lamps 
were alight at once, a very unusually large proportion. He under- 
stood that at present about 18 per cent. of the committee’s new lamps 
came from outlying districte, and would be supplied from the Stuart-street 
station. Those lamps being supplied through sub-stations would requre 
proportionately more power at the generatiog station than those supplied 
direct from Bloom-street or Dickinson-street, and when the proportion of 
Stuart-street lamps became larger that must be allowed for. At present 
the difference was hardly sufficient to make it advisable to complicate 
calculations (which could in any case be only approximate) by its considera- 
tion. Taking, then, the probable additional full load to be anticipated 
next winter (1903-4) as 1,200kw., they must provide for a total (for lighting 
purposes) of, say, 10,300kw., distributed among the three statione. At the 
1 11,500kw. of lighting load must be provided for in the winter 
of 1904.5. 

Dr. Kennedy states that the full traction output is not quite so readily 
determined аз in the case of lighting. At present the number of tramcars 
running varies from 295 to 305. After the 1st April, according to infor- 
mation conveyed to him by Mr. M'Elroy, that number would be increased 
to 400 cars, and by the beginning of next year to 550 cars. The latter 
figure was, therefore, the one which for safety'a sake must be provided for 
їп the winter of 1905.4. There was no doubt tbat up to the present time 
the number of cars working was considerably less than was originally 
anticipated. Even at the end of next year,the number would fall far 
short of the 757 mentioned in Mr. M‘Elroy’s statement of May, 1901, as 
being ultimately required. By the end of this year, however, that would 
be largely rectified (from the committee's point of view) by the much 
greater proportion of large cars which will b» in use. At present there 
was only one large to 4'4 small care, but by the end of ths year, or soon 
after, there will be nearly equal numbers of both types. To be on the safe 
aide he had aliowed for an equal number of large and small cara to be 
running next winter. He had little doubt, however, that this over-estimated 
what would be the real state of affairs, and was, therefore, well on the 
safe side. 

At present very careful experiments made by Mr. Gunton showed that 
each car required about 8·Sk w. at full load from Bloom-street, Dickinson- 
street, or a sub-station, and under the same circumstances each car will 
require about 13'lkw. from Stuart-street at full load. He estimates that 
during the winter of 1903.4 the full output required by the City will be 
10,500k w. for lighting and power, and possibly 6,800kw. for traction. This 
must be provided as followa :— 


Dickinson-st. Bloom-st. Stuart-st. А 

Lighting and power ... 6, 50000 100 600 10, 500 
Traction — see „80h00 5,000 ...... ,800 
Totals .......... S. 6600 .... 4,900 ...... 5,600 17,100 


He thinks Mr. Metzer's estimate of 6,600kw. for Dickinson-street is 
sufficiently high to be safe. "The full load at, Stuart-street for four seta is 
6,000k w., so tbat there will be two spare sets during next win:er, even if 
the tramway load comes fully up to the maximum suggested. It follows that 
neither of the twonew sets (3,750kw. each) wbichare on order will berequired 
next winter. He then deals with the question of “ emergency load,” and says 


that in the case of some enormous addition to the load, such as would occur 
if the Council had to run all the tramcars after a very heavy snowfall, or 
under other exceptional circumstancee, he thinks the committee must look 
to the spare plant to help them out of the difficulty. Such possibilities 
form part of the reasons for which it is necessary to keep plant as spare. 
The very remote chance of a number of the stand-by lighting customesrs 
all wanting their supply at the same time falls into the same category. 

Dr. Kennedy points out that if the scheme of public street lighting, 
whic was passed by the Committee, but since stopped, had been carried 
out it would probably have filled up the third macline at Bloom - street 
and also partly a fifth set at Stuart-street. In that case the first section 
of the Stuart-street station would have been (allowing one machine as 
spare) fully loaded during the winter of 1903-4. As to the output of 
1904.5, the best assumption that can be made is that it may be somewhere 
about 1,200k w. (во far as the lighting load is concerned)in advance of 1903-4. 
Of this addition Bloom-street could take 500kw. only; the balance of 700kw. 
must all te taken by Stuart-street. Besides this, another 50 tramcara, 
which it is calculated will be then running, must be supplied from Stuart- 
street. This will require 650kw. additional load, or 1,350kw. total additional 
load at Stuart-street, making 6,950kw. in all. The full load of the five 
machines there is 7,500kw., so that there may still be expected to be one 
1,500k w. set as spare at Stuart-street in 1904-5 apart from the new large 
sets. Although he believes his estimates of increase, both as to traction 
and lighting are ample, it is most undesirable that a great undertaking like 
that of the city ahould run any risk of being short of plant, and it would 
in any case have been wire to arrange that further plant should be 
available by the winter of 1904-5. In one or two new setas there 
will, however, be enough for any probable growth of demand in 
another three years. Dr. Kennedy then deals with “extension units” 
aud "sub.station plant," and explains how these have been arranged. 
The total of tbe »ub- station plant output in the nineteen sub- 
stations will be 14,250kw., and this is well within the amount whicb, 
under the actually existing conditions, can be supplied at Stuart-stret. 
He describes the work done to meet tramway requirements, and says that, 
as a matter of fact, the power for the lines which were under considera- 
tion was actually supplied on the day on which it was promised. Further, 
tbe Stuart-street plant is sufficient for supplying power, not only for the 
whole of the tramways now in hand, but also for the increased lighting 
load which may be anticipated. 

Concluding, Dr. Kennedy says it is clear that for some years to come 
the city will bave а very considerable margin of power for disposal beyond 
that necessary to supply the normal increase of load in the city and sur- 
rounding districte. It is, therefore, obviously desirable that by such 
means as those suggested by Mr. Metzger at the end of his first report 
(October, 1902), or such other additional means as the committee may 
think fit to employ, the demand for current, both for lighting and for 
power, should be stimulated, especially in the outlying districts into which 
the mains now extend. The best methods of increasing this demand, and 
зо obtaining work for the plant which the committee are putting down, 
will, he is sure, engage the special attention both of the committee and of 
the engineer, and he does not doubt that in spite of the difficulty of the 
task it will be successfully carried througb. Nothing would give him 
greater pleasure than to bear that for the next two winters the increase 
of demand had become so abnormally great that his estimates, founded on 
normal increase, had proved to be far below the mark. But this result 
can naturally only be hoped for by very special exertions, and can hardly 
be hoped for at all without thorough cordiality of relations between the 
committee and their engineer. 


p ——————— 


Electric Traction Without Rails.—In Grevenbrück, in West- 
phalia, & system of eleotrio traction without rails has been 
formally approved by the police authorities. This serves to 
carry limestone from a quarry to the railway station, about 
IIkm. distant. The electric locomotive employed is fitted 
with two 25 н.р. motors. It is used to draw spring waggons 
carrying b tons each. Two such waggons form the normal 
train, but in specially good weather as many as four can be 
hauled, making a total weight of 34 tons, the useful load 
being 20 tons. With two waggons the total weight is 
20 tons. A double overhead trolley line is used to convey 
the current to the locomotive, which is provided with con- 
tact shoes attached to flexible leads allowing a divergence 
of 8 to 4 metres on either side of the trolley wire. The trains 
attain a speed of about 6km. per hour. The current required 
depends, of course, on the condition of the road, but in good 
weather, on the level, it amounts to 15 to 20 amperes for the 
empty and 80 amperes for the loaded train, with 550 volts. 
An old narrow bridge over the Lenne, about 100 metres long, 
with gradients of 1 in 28 and curves of 6 to 7 metres radius, 
presents come difficulties, particularly as it is in bad condition, 
but these are successfully overcome. This is probably the 
first time that such heavy loads have been handled electrically 
on ordinary roads. I¢ is intended to make provision for pas- 
sengers shortly. The originator of the system is Herr Max 
Schiemann of Dresden, to whose designs the work has been 
carried out under the immediate direction of Herr Max 
Strobrawa of Cologne for the Grevenbrücker Kalkwerke Co. 
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THE CORE RATIO” OF SUBMABINE CABLES. 


The very able Paper by Mr. J. Exton Youxo on the subject 
of the core ratio.of submarine cables, the first part of which 
appears in this issue, will be gladly we comed by all telegraph 
engineers and electricians. The literature of cable signalling, 
at no time very profuse, has received of late years but scanty 
contribution except in a form so recondite as to place it beyond 
the reach of most practical men. A complaint, indeed, not 
infrequently heard is that those whose theoretical knowledge 
is most profound would seem to adopt the subject less from 
interest in it than because it provides a convenient vebicle in 
which to conduct mathematical research. 

The ability to follow Mr. Oxiver Heavisive in his solitary 
voyages ‘on strange seas of thought” is given to few. Most 
of us do get but glimpses of him when he comes into some port 
of common understanding for such fresh practical provisions 
as are necessary for the prosecution of further theoretical 
investigation. These obtained, he steams fast to sea again. 
Some of us in our puny way paddle furiously after him for 
a little distance, but we are rapidly left astern, and, 
exhausted, laboriously find our way back to the land through 
the fog created of our own efforts. Mr. Younc is, however, to be 
congratulated, not only upon the possession of ability to carry 
the pursuit further, but the manner, also, in which he presents 
his experiences. | 

The importance of the ratio of resistance to capacity in the 
matter of duplex balancing, while it has long been manifest, 
has never, to our knowledge, received such definite shape as 
that now provided, and it is in this connection we venture 
to think that the representations of the Paper have their 
greatest value. The figures illustrative of the series of 
observations carried out by Messrs. ТАүгов and Fisner are 
of high interest. They help us to realise that it is not 
so much the amplitude of the impressed potential wave, 
but its shape and phase, or, in other words, the time, with 
which we are more especially concerned in duplex balancing. 

For the maximum pressure, it is seen, varies but slowly 
with either condenser capacity, battery resistance, or CR per 
microfarad, the limit, in fact, being reached when the value of 
the first (as in Fig. 2) or third is infinity, or that of the second 
zero. The time at which this maximum is reached, on the 
other hand, varies, it would seem, with the first power of these 
three factors, directly in the case of the first two, and inversely 
in that of the third. 

We notice with much satisfaction the adoption of the 
expression 600/SR as a standard maximum speed in letters 
per minute for long cables. Much confusion to practical men, 
anxious to do the best with the cables under their charge, has 
in times past arisen from soma such statement in earlier 
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treatises on the subject, as Fix what speed you are going to 
work at, and, &. The estimate given appears a fair one, for 
where there are a fow first-class operators capable of tran- 
scribing signals at 650, SR, or even in plain English at 
700 / SR letters per minute, there are many of less experience 
who will bring the speed down. 

In the concluding paragraph of the Paper our attention is 
directed to a rising efficiency of battery,“ when compared 
with “ condenser,” curb as the length of cable or total SR value 
is increased. The explanation is, doubtless, as Mr. Youna 
suggests, to be sought for at the sending end, since the dis- 
abilities of the existing receiving apparatus, manifest as they 
are when the length of cable is short or the total SR value is 
small, appear to vanish beyond a certain critical point. We 
are reminded throughout the Paper, however, that in ipstitut- 
ing any comparison of the signals on different cables care 
must be taken to proportion all terminal conditions accurately 
to the various properties of the cables concerned. 


THE RATIO OF RESISTANCE TO CAPACITY IN LONG 
SUBMARINE CABLES, AND SOME RELATED 
QUANTITIES. 


BY J. ELTON YOUNG. 


Comparisons of signals on submarine cables having different 
ratios of resistance to capacity are liable to be misleading, 
unless the E.M.F.s and terminal resistances and capacities are 
adjusted to the ratio R/S of the line. In aiming at standard- 
ising signals the influence of this ratio requires to be taken 
into account, apart from the speed limit imposed by the SR law. 

The quantities thus dependent on the design of the core аге: 


T. E. M. F. of battery. 
II.—Curbing (sending or receiviog end). 

]II.—Maximum and mean pressure on cable. 

]V.— Best resistance of battery for given maximum pressure. 
V.—Best resistance and inductance of receiver. 

VI.— Duplex adjustments. 


Neither in Hockin's standard research On the Magnitude 
of Signale, &c.,* nor even in Heaviside's writings on the 
subject, is attention directed explicitly to the dependence of 
all the above factors upon the ratio R/S. It is true that their 
formule do imply relations of the kind, but they are by no 
means all obvious ; and the last one has not been noticed, so 
far as I am aware, by any writer. To divest them as far as 
possible of mathematios, and to collect and present them in a 
more accessible form than has hitherto been done, will, it is 
hoped, be of service to practical men, even where some approxi- 
mations are necessary to attain this result. 

The function concerned in the various factora just enumerated 
is not simply R/S, but /R / Sp, where p is the coefficient 
involving the shape of the wave, or the time-rate of change of 
the force. It is, in short, tbe quantity by which the instan- 
taneous volts must be divided to find the instantaneous amperes. 
The current flowing into the cable is inversely as the square 
root of the ratio of resistance to “admittance " per unit length, 
to use Heaviside's term for Sp. Hence the ratio R / Sp is named 
by Heaviside the “resistance operator" of the line. Ог the 
quantity /R / Sy may be called the “impedance” of the cable 
to the entering current, а convenient nomenolature, har- 
monising with alternate-current theory, which ought to be 
adopted if the value of p could be fixed. On the whole, 
however, the most useful form in which to bandle it in tele- 
graphy is obtained by taking the unit of length as a microfarad. 
The ratio R/S then representa the conductor resistance per micro- 
Farad, and thus becomes also applicable to artificial lines, 
omitting the indeterminate multiplier p. 

The coefficient p only bears a simple relation to the speed of 
sending when the transmission consists of simple harmonio 
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reversals; it then equals. 2r times the number of oyoles 
рег second. With battery impulses made through a condenser, 
p does go up with speed, since the mean slope of the wave . 
through a condenser increases somewhat with the rate of send- 
ing ; but the variation is very difficult to determine. More- 
over, it is modified by the resistance of the battery, whioh may 
be very appreciable. -On the other hand, with automatic curb 
direct transmission, the shape of the impulse and value of p at 
the beginning of the line is more nearly the same at all speeds 
of sending. This is illustrated by the subjoined diagram of 
the approximate form of the current wave in the different 
modes of making the signal (Fig. 1), where it is seen that the 
mean ordinate, and consequently p, does not vary so fast with 
contact duration in (3) and (4) as in (1) and (2). | 

With the notable exception of Heaviside's more advanced 
analysis in the second volume of Electromagnetic Theory,” 
it is usually assumed, in mathematical investigations, that 
simple harmonic reversals are being transmitted through the 
cable, so that p equals 27 times the frequency of the alterna- 
tions ; or, if they аге not pure sine waves, that it equals 27 
times the frequency of their fundamental component, when 
analysed by Fourier’s theorem. Suchan assumption is not true 
in telegraphy, because the signals are not composed of mere 
reversals, but it would seem to be the best approximation we 
have. Thus at 100 letters per minute signalling speed, con- 


(3) Auto’ Curb ` 


(1) Condenser 
Short Contacts 


Short Contacts 


(4) Auto’ Curb 
Long Contacts 


(2) Condenser 
Long Contacts 


- Fig. 1.—( Letter е). 


tacts are made at the rate of about 400 per minute, or 6:66 
per second: then ра 27 х 6:66 = 40. At 150 letters per 
minute it will be 60, and at 200 letters per minute p= 80. 
But this makes p really vary too fast, especially for automatic 
curb impulses, as remarked above. 

It may be here observed that, if telegraph signals were made 
by successive reversals, instead of by irregular combinations 
of impulses, the problems under review in this Paper ought to 
be dealt with by the methods of alternating-current practice, 
The fact that they are not alternate-current problems renders 
no apology necessary for not attempting to throw them into 
that form. There is certainly some inducement to adopt the 
term “impedance ” for the quantity concerned. But to вау, 
for example, that the phase-angle between the pressure at the 
transmitter and that on the cable, when sending through a 
condenser, should be kept constant on all cores by adjustment 
of the condenser capacity, would, although true, convey very 
little practical import in telegraphy. There has, indeed, been 
one conspicuous achievement in this direction—namely, the 
very interesting and important research of Crehore and Squier* 
on two Atlantic cables, when experimenting with their sine- 
wave transmitters, to which some reference is made further оп, 

We will proceed now to examine the effects of the R/S ratio 
in the order mentioned. It is important to bear in mind that 
the deductions which follow are made on the understanding 
that the circuits whose R/S ratios are under comparison either 
have equal SR values or else are worked up to the ma. im um 
speed given by the SR law. The usual figure for this is 600/SR 
letters per minute for what may be defined as long cables, 
whose SR is not less than about 3:5 seconds, below which limit 
the disabilities of transmitting and receiving apparatus begin 
to come into prominence and lower the speed rapidly. ` 


* Journal of the American Institute of Electrical Engineers, Мау, 1900. 
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].—AMPLITUDE OF SIGNALS, 


A. Direct Sending.—The general equation for the current 
entering the cable can be reduced to 


C= VA / 8 | 


(see “ Electromagnetic Theory,” Vol. II., p. 35), where V, is 
the impressed Р.Р”. at the cable end at any instant, С, is the 
corresponding instantaneous value of the current, and where 
the duraticn of contact should be shorter than the time taken 
for the wave to reach the distant end of the line, as it is on 
cables of over 1,000 miles. This signifies that the mean wave 
of current flowing into such a line witha mean wave of potential 
difference V;, and а constant impulse factor p, varies inversely 
as the square root of the CR per miorofarad of the cable. 
This can, of course, be roughly verified of inserting а milam- 
meter and reading its throws when the same battery impulse is 
directly applied to cables of different R/S ratios. 

From this it follows, since the amplitude of signals is governed 
by the volume of charge sent into the cable during a definite 
duration of contact, that the lower the CR per microfarad of the 
core the shorter the contacts required to produce signals of a given 
size, with a given battery, when sending direct to line. It is 
also an evident consequence that with direct sending aud 
constant battery resistance the Z. М. F. necessary to generate 
signals of а given size із directly proportional to the square root of 
the CR per microfarad of the core. This is readily confirmed 
b A 400lb. copper 

pe 30010, gutta-percha 
per naut, having а CR per microfarad of about 7:2 ohms 
(at 4°C.) is worked with an E.M.F. of 30 volts direct to line at a 
certain speed, then a cable of the sime total SR, but having a 

200lb. copper 

| 20010. gutta-percha 

require for the same speed an E.M.F. given by 

72: 16 :; 80: 2, 

or about 45 volts. | 

When the battery resistance is taken as negligible, the 
current entering the cable in direct sending becomes the 
determinate quantity : 


For example, if а core of 


core of „or say 16 ohms per microfarad, will 


Qu / >., 

Rr 

where e is the E.M.F. of the battery and ¢ the duration of con- 
tact (“Electromagnetic Theory," Vol. IL, p. 35). This, of 
course, would make the current infinite at the first instant 
if tbe battery resistance were really zero. 

When the battery resistance is appreciable it reduces the 
impressed volts and consequently the size of signals, in direct 
sending, in the manner indicated by the pressure curves given 
further on in Fig. 2. 


B. Condenser Sending.—W hen sending or receiving through 

а condenser the curbing of the impulse is the primary adjust- 
ment. "The curb is controlled by the mean rate at which the 
. current through the condenser charges and discharges the cable, 
or by the time-constant of the condenser. This time constant 
varies as the capacity of the condenser multiplied by the 
resistance operator /R / Sp of the line. Thus on a core of 
high CR per microfarad the time-constant of а given condenser 
is larger, and to preserve the sharpness of wave form the con- 
denser capacity must be reduced in the inverse ratio of / R, , 
in order that the signal may be correctly curbed. But since 
this reduction of capacity diminishes the total volume of cur- 
rent sent into and received from the line, in the ratio of // R/S, 
it follows that the size of the signals is diminished in this same 
degree. Hence, to get а given amplitude with constant curbing, 
the E.M.F. must be raised as the square root of the CR per micro- 

farad, after the above adjustment of the condensers. 
The necessity for thus employing more E.M.F. on cables of 
higher CR per microfarad, if neglected, leads to less efficient 
results being obtained on small cores than on larger ones, 
‘and may make it appear that the latter are capable of higher 
apeeds. Such, however, is not the case when the E.M.F.'s are 
correctly adjusted. 


IL—CunniNG or SIGNALS. 

A. Direct Sending.—Here the curbing is done by reverse 
currents automatically applied after every main contact. The 
volume of these, of course, obeys the same rule as that of the 
main impulse (see L, A). The amount of curb required varies 
with the core, for, as stated above, the capacity of the cable 
operates to produce a natural ‘‘lead” or acceleration of 
charge and discharge, and this is proportional inversely to 
JR's. Hence, the lower the CR per microfarad the shorter is 
the correct duration of curbing contact, relatively to the main one, 
required to ensure straightness of signals. In fact, the adjust- 
ment of the automatic curb regulator, to which a graduated 
acale is attached, can be closely predicted for any long cable 
circuit from the datum of ita R/ S. 


B. Condenser Working.—According to theory the best value of 
the total capacity of the terminal condensers would be the lowest 
one. But in practice this lowest capacity has a limiting value 
which is defined by the point below which the increase of curbing 
becomes neutralised by the loss of amplitude, as well as by the 
‘‘over-curbing " of signals when sent below the maximum 
speed. "Theory also indicates that the sending and receiving 
condensers are best adjusted to equal values. With a view to 
prove the relation between the capacity of the condenser and 
the CR per microfarad of the core, the writer made trials 
of various sending capacities with а constant receiving con. 
denser of 40 microfarads on а number of long cables of different 
R/S ratios. The results are embodied in Table 1, but it must 
be noticed that the best conditions are to be obtained by 
adjusting the receiving as well as the sending condenser to the 
core ratio; so that instead of keeping the former at 40 micrc- 
farads it should be given the same value as the sending 
condenser. | 


Table I.—Condenser Sending Conditions. 


Receiving condensers kept at 40 microfarads. Standard :— Core 16 obms 
per microfarad takes a sending condenser of 55 microfarads. 


Value P | ` Duplex conditione. 
SR of | R/S sending | ; 
circuit | of cir- | /R/S.| _ con- e € - Оги Don deris" 
tried. | cuit. denser. | art. бс, | Artificial line. 
| Cale. line. ,Actual.| Cale, | Actual. 
Secs. | Ohme. Ohms| Mfde. |2 50% - | Ohms. Mfds, | Mfds, | Mfds. 
84 186 | 43 | 325 | ga — 2 2ке s. 
7025 | 197 qa 520 да 8 |207. 40 395 | 395 
375 725 | 27 | 520 “Фф w| T5 40 392 | 392 
541 |146 | 38 | 370 883 ў 3015 35 | 245, 258 
557 | 150 | 36 | 390 2 2 & 1562, 40 or 389 or 38:9 or 
25 f 59:58 | 57:95 | 5795 
42 |170 | 412| 340 135 316 40 | 288 | 282 
44 1675| 41 | 342 3548 176 40 891 | 575 
8. 8 (Sbunt on A. L.) 


RULE ;— The square root of the CR per microfarad of the cable divided 


into 140 finds value of sending condenser. „/R,/Ra gives the ratio of 
the fork condensers, where R, and R, are the CRs per microfarad of 
cable and artficial line. 


The constant 140 was found sufficiently correct for the work- 
ing speeds over which the experiments were trie d—viz., up to 
about 500/SR letters per minute. The wideness of this range 
indicates that the speed variation is not as /p, where р = т 
times the rate of contact per second, as was suggested pre- 
viously. Ав the speed is pushed above this, the calculated 
capacities require reducing to preserve straightness of signals. 

The receiving condenser in series with the coil is becoming 
replaced, in the most recent practice, by an inductance in 
parallel, or ‘‘magnetic shunt." Without discussing this 
improvement here, it may be remarked that (other things 
being equal) the higher the CR per microfarad of the cable the 
smaller should be the time-constant of the inductive shunt, in 
order to produce correct curbing. This time-constant is tbe 
quotient of the inductance divided by the resistance in the 
shunt. 

III.—MaxriMUM AND MEAN PRESSURES. 

А somewhat important matter in connection with the E.M.F. 
employed on submarine cables is the maximum pressure pro- 
duced on the dielectric at the sending end. Although the 
duration of the strese, as well as its maximum value, con- 
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tributes to the danger of breaking down а fault, yet the 
maximum pressure is probably more concerned in it than the 
mean. 

A very careful investigation of this subject has been made 
by Messrs. F. A. Taylor and H. K. C. Fisher, who employed a 
chronograph and a dead-beat galvanometer to actually observe 
the ordinates of the pressure wave during the first tenth of a 
second’s battery contaet. Their results, as indicated by the 
galvanometer, represented some mean or effective ordinate of 


(| wes 


— - . 


Wl 
ap 


Thousandths of a Second. 


Fia. 2.—Pressure Curves. 40 Volte. No Condenser. Ratio, 15:8" per 
mfd. Showing Variation with Battery Resistance. 


the wave. When sending directly into the artificial line this 
was nearly the same as the applied battery E.M.F. With a 
condenser interposed the indicated pressure presumably varied 
from two-thirds to a half of the maximum ordinate, according 
to the form of wave generated. 

From the curves, plotted from galvanometer readings at 
successive instants, a few of which are reproduced in Figs. 2 to 5, 
the effecta of varying the CR per miorofarad of the line, as well 
as the capacity of the sending condenser and resistance of 


NL LLL — 
минишин 


V 
LI ~ 


у | _ 


ишш: 
— 2 


0 10 20 30 40 50 (0 70 80 90 100 
Thousandths of a Second. 
Fic. 5.—Pressure Curves. 40 Volts. Condenser, 409. /S = 55:60, 


Showing Variation with Battery Resistance. 


battery, were deduced. They confirm theoretical considera- 
tions in proving that the pressure varies as follows :— 
(а) Increasing battery resistance reduces maximum stress. 
(b) Increasing condenser capacity augments maximum stress. 
(c) Increasing CR per microfarad augments maximum stress. 
(d) Increasing the ratio of CR per microfarad to resistance of 
battery augments maximum stress. | 
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: In other words, (5) (c) and (d) all tend to put а peak on the 
pressure wave, whilst (a) flattens it. 

Observations of the curbing of signals, and, most conolusively 
of all, the duplex balancing adjustments, establish in a simpler 
manner than these curves, the following rule—viz., The 
mean or effective pressure on the cable ts kept constant when the 
capacity of the sending condenser is made inversely as the square 


root of the CR per microfarad. This can be deduced from the 
fact that the mean ordinate of the current-wave has been shown 
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Fic. 4.— Pressure Curves. Battery, 40 Volts, about 60w. Ratio, 
R/S-35:69. Showing Variation with Condenser Capacity. 


to follow this law, and that on long cables the mean pressure 
is found by multiplying current by ^ R/Sp. The proof by 
double-block duplex is, however, the most exact (see VIT.). 

ln the absence of à standard form of wave there can be no 
constant factor by which the indicated pressure may be multi- 
plied to arrive at the true maximum stress on the dielectric in 
condenser transmission. But if the mean wave form be stan- 
dardised by the rule just given for straightness of signals, and 
(more obviously) for duplex balancing, such a factor can be 
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Fic. 5.— Pressure Curves Battery, 40 Vol z, 100 . Condenser, 40 mfds, 
Showing Variation with C.R. per mfd. of Cable. 


fixed definitely. It would then follow that the maximum 
pressure on the cable ts kept constant by makina the capacity of 
the sending condenser vary inversely as the H/ Sof the core, with 
constant E. M. F. and negligible battery resistance. 

The value of the maximum pressure with sine waves is 
36:3 per cent. above the mean, whilst with battery reversals 
sent through a condenser it may be as much as twice the mean 
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ordinate. This leads to the conclusion that for a given máxi- 
mum E.M.F. the sine wave gives a greater mean or effective 
value to the current, and hence bigger signals ; and so it may 
under certain conditions. Thus Crehore and Squier claimed 
that their sine-wave generator possessed this superiority over 
& battery transmitter, taking, as an example, a core of no less 
than 59 ohms per miorofarad, and а battery of Fuller's cells 
sending through a condenser of 50 capacity at speeds above 140 
letters per minute.* Under these circumstances, the low resis- 
tance of the battery relatively to that of the conductor, combined 
with high condenser capacity, would produce at speeds over 
140 letters per minute а smaller mean pressure ordinate, for а 
given maximum one, than that given by sine waves. But an 
equally good mean ordinate ів secured by adding to the resis- 
tance per volt of the battery (see V.), or when the same battery 
is applied to а core of higher R/S ratio, without the use of sine- 
wave machine generators, though these may have other advan- 
tages. Moreover, when sending directly into the cable nothing 
could be better than the battery impulse, because it maintains 
almost the maximum potential till reversal, producing a mean 
ordinate nearly equal to the maximum. t 


(To be concluded.) 


=т=т л = 


THE DESIGN OF LARGE DYNAMOS. 
(Concluded from page 772.) 


We conclude below our report of the discussion which took 
place on February 12th at the Institution of Electrical 
Engineers in connection with Mr. Esson’s and Mr. Scott's 
Papers on “ Dynamo Design.” 

Mr. J. Н. BARKER regretted that Mr. Eszon bad not referred to what 
must be the dynamo of the future— viz, the real high-speed dynamo 
running at any speed from 1,000 to 5,000 revs. per min. The fact that a 
3,000 н.р. dynamo could be supplied, weighing—complete with engine— 
78 tons, as compared with 400 tons in the case of an ordinary reciprocatiog 
engine with slow-apeed dynamo, should Le enough of itself to tempt dynamo 
builders to embark on the turbo-dynamo. Mr. Eston had stated 
that, as the periodicity went up, the design of а direct-current 
dynamo increased in difficulty, and he fixed the English periodicity 
at something like 15 0. But the problem which the turbo-dynamo 
makers had to face was anything up to 60 . In this country :this 
problem had been tackled single-handed. He very much hopel that 
dynamo builders would come to the assistance of this single hand and give 
the benefit of their experience and brains in turning out continuous- 
current machines running at these very high speeds. It was not to the 
credit of this nation tbat the large size turbo-machines were almost 
exclusively confined to our Continental and American competitors, and it 
was a matter of grief to him that the new alternators for the District and 
Metropolitan Railway Companies were not being built by English makers 
but by American. He could endorse what Mr. Eason had eaid with regard 
to the use of cast-iron for magnet yokes. What was wanted was prompt 
delivery of the complete machines — very often in four months—but when 
they bad to wait two or three months for the cast steel to arrive, they 
were bound to come back to the cheaper cast iron—although heavier 
material—which could be made on the .premises. He would like to see 
consulting engineera allow the use of cast iron in all cases. With turbo- 
dynamos the magnet yoke was the essential part of the whole machine and it 
was absolutely necessary that tbis portion should be put in hand at the very 
beginning. It wasa treat to hear а man of Mr. Esson's experience approving 
of the tandem dynamo. By putting one or more dynamos in tandem it was 
possible to maintain the epeed and toget a highly economic machineas regards 
steam consumption. The drop in alternators had been referred to, and 
Mr. Esson had stated that it was practically impossible to get a lower drop 
than 4 per cent. In the design of а large alternator, however, he could 
assure the author that as low as 14 per cent. had been obtained without 
а very extravagant expenditure of copper in the magnet coil, But such a 
drop for practical purposes was ridiculously low, and he was glad to note, 
by recent inquiries, that engineers would look at drops even as high as 
7 per cent. Iflow drops were required, however, they could be obtained 
in the high speed alternator much more cheaply than in a low-speed multi- 
pole machine. Constructional details had been referred to, such as the 
objection to large armature plates. He had never been able to buy plates 
over Aft. of a less thickness than 22mils., and it was almost essential that 
they should not be more than llmils. These large plates varied in thick- 
ness, too, to. а detrimental extent. The plates should undoubtedly be 
punched and not drilled. Punching machines could be bought which 
would give satisfactory results without any subsequent filing, and the con- 
ductors could be put through without any trouble. For the insulation there 
was no question that paper was very much better than varnish or other 
insulation. The microscopic vibration which was inevitable with dynamos, 
and particularly turho.dynamos, disintegrated the varnish pretty quickly. 

Journal A. I. E. E., May, 1900, p. 553, Fig. 11. 

+ For further discussion of this matter see The Electrician, Vol. XLV., 


р. 892; also Elektrotechnische Zeitschrift, May 16, 1901, in which the 
above conclusions are borne out. 


Psper would last for many years,and he had several armatures in continuous 
service in which the paper was practically as good now as when it was 
first put in. He had had experience with prespahn up to 6,000 volts con. 
tinuous working and a teet of double that pressure, and preferred it to 
micanite or any other form. For drying, Mr. Scott stated that he did not 
object to a temperature of 250 F. Не +hould seriously object to subject. 
ing any of his armatures to any such temperature. He had been assured 
by а manufacturer of wire who had carried out exhaustive teste, that at 
70°C. the tensile strength of cotton began to deteriorate very rapidly. He 
was in favour of drying at low temperatures, for the result was much more 
satisfactory. The apparatus only cost about £2 if an old disused boiler 
was employed in connection with the condenser vacuum. In conclusion, 
he again urged upon British manufacturers the necessity for building these 
bigh-speed dynamos, and as а builder of turbines he offered to all ot them 
what assistance he could in supplying engines apart from the dynamos. 
Mr. C. C. HAWKINS said that in spite of the fact that the output 
co-efficient followed a regular law, he thought one must agree with Mr. 
Езвоп that there was a surprising divergence between the machines of 
different makers on this point. M Rothert, in Z' Edairage Electrique, pub. 
lished a very careful analysis of most of the alterna‘ors at the Paris Exhibi- 
tion, and found that in macbines of very much the same type and size the 
coefficient varied as much as from 1 to 4, and in comparing two machines, 
both made by good makers—1lb. of copper being reckoned as equivalent 
to blb. of iron—the total cost of the active material in the one machine 
was five times that in the other. This was borne out by one of the tables 
in Mr. Scott’s Paper. Even in the coefficient for continuous-current 
machinery there were still great divergencies, and sometimes one came 
acroes а machine of exceptionally small size which was, on the grounds of 
temperature rise, sparkless commutation, and sound construction gene- 
rally, of the very higbest merit and one that no consumer could possibly 
question, yet the constants worked out extremely high for it as compared 
with machines of other firms of equal reputation. This might possibly be 
traced in the long run to lack of experience or lack of designing ability— 
more probably the former. What was wanted was not eo much sets of 
average figures, such as Mr. Soott had given, as maximum figures obtained 
in machines which the observer knew to be good. Mr. Scott had men- 
tioned the roller machine for bending bara. Thie, Mr. Hawkins said, had 
been tried by his firm in 1897, and it certainly did bend the bars very 
nicely, but it had been quickly given up because it was found to be not so 
expeditious as a man with a mallet. If the hammer process was carefully 
carried out there was no danger of damage to insulation, and the objection 
to the roller machine was that it did not actually bend the bars exactly to 
the right shape at the first rolling. It wanted several, whereas one hammer- 
ing wassufficient. After the bars were rolled by the machine a little hammer- 
ing was necessary. Mr. Scott also stated that it did not appear to have 
occurred to anyone that it was unnecessary to bend both ends of each con- 
ductor in an ordinary barrel-wound armature. This had, as а matter of 
fact, occurred to many people, but it had the obvious disadvantage that 
the maximum length of the end of the conductors was twice that of the 
ordinary lozenge-shaped coil, and this was, of course, particularly disastrous 
in machines with а small number of poles such as four-pole machines. 
Prof. Arnold's series parallel winding, mentioned by Mr. Scott, laboured 
under the disadvantage that there was no automatic reason for the current 
being equally divided between the different sets of brushes of the eame 
sign. There was always the possibility of the current shifting from one 
set of brushes to the other and back again, according to small differences 
of contact resistance at the moment. This windiog, however, was largely 
used on the Continent, and he would be glad if anyone who had bad 
experience with it would say if his supposition was merely a bogey which 
had no weight in practice. Mr. Soott, speaking upon carbon brush holders, 
gave the first condition of а successful brush holder—viz., that it must be 
firmly fixed at the end of a comparatively long arm. If the carbon block 
was to be fixed at the end of an arm, it should certainly be firmly fixed, 
and as near the end as possible, but as it, was worded the sentence seemed 
to imply that the slider ho'der was inferior to the hinged arm holder. The 
carbon brush instead of being throwa off and describing an arc, was merely 
tossed up and down. He questioned the importance of Mr. Scott's second 
condition —that the inertia of the moving parts should be reduced if 
possible, but if it was really necessary it was best obtained by making the 
carbon block the only portion that moved. He saw no reason why the 
number of separate blocks should be more with the slider holder than with 
the hinged arm holder. What was Mr. Scott's evidence for his condition 
(d)—viz., that the carbon block was best made exactly square to а whole 
number of segments! He had not seen this before. Finally, he asked Mr. 
Scott whether he had had any practical experience of drying finished 
armatures in the vacuum drying apparatus. Не did not mean coils, but 
finished armatures whose insulation resistance could be measured by a few 
thousand ohms. Had Mr. Scott put such a thing in a drying apparatus, 
and raised the insulation resistance to 4,000 or 5,000 megohms ! It appeared 
that there was considerable difficulty in extracting the last particles of 
moisture out of the varnish, and even after 99 per oent. of the moisture 
had been extracted, this last particle of moisture kept the insulation low. 
Mr. C. P. SPARKS, quoted first of all Mr. Esson's remark that The 
drift of practice has been towards making the alternator in all respects 
satisfactory from an engineering point of view. It must be first and fore- 
most a machine, and a machine that will run continuously without giving 
trouble." He thought the author was quite wrong there. The single- 
phase alternator was not being given up through its not being a perfectly 
mechanical machine. The three types—viz., Ferranti, Siemens aud Mordey, 
were perfectly satisfactory from the mechanical point of view, and the 
reason that they were not being used at present was because of the ten- 
dency to supply continuous-current in all large towns. There were à 
certain number of instances, where а town started to supply alternating- 
current and then changed over to polyphase, but in the greater number 
of instances it was not a question of a obange from single-phase to poly- 
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, but a obange from single-phaae to continuous current. Inabandon- 
ing the single-phase machine, one great advantage had been lost—viz., that 
of a more or less definite wave form. Although polyphase alternators were 
being made to give approximately a sine form, there was a great difficulty in 
obtaining machines giving a true sine waveas compared with the single-phase 
machines. Mr. Esson had also put forward the relative merits of syn- 
chronous and asynchronous motors. In starting a new transmission scheme 
there were, of course, three forms of apparatus for conversion —viz., the 
rotary converter, the synchronous and the asynchronous motor. If a low 
periodicity was employed, the rotary would very likely be used for purely 
power transmission, but in a combined scheme, where a certain amount of 
lighting might be carried out by alternating current and a certain amount 
of power work by continuous current, a higher periodicity would be chosen. 
This cut out the rotary. As to the relative merita of the synchronous and 
asynchronous motor, when supplying consumers by alternatingcurrent, a por- 
tion of them, as was very often the case in those conversion schemes, were 
practically bound to be supplied through а synchronous motor. Mr. Esson 
himself pointed out in the discussion on Mr. Eborall's Paper last year the 
difficulties that arose in controlling the pressure when starting up asyn- 
chronous motors By using synchronous motors, the minimum interference 
with the pressure of the lighting circuits was ensured. Another point 
with regard to the synchronous motor was the advantage—in the case of 
power transmission only—that the speed of this motor was dependent on 
the generator speed and not on pressure, whereas with the asynchronous 
motor, so far as the regulation went, both generator speed and pressure 
had to be teken into account, especially the latter. 

Mr. W. B. ESSON, replying, dealt first of all with Prof. Carus- Wilson's 
remarks. The question of the sparking at the brushes was one of those 
things which the more one learned about it really the leas one seemed to 
know. Some 10 years it used to be thought that we knew a little 
about it, especially after "pr. Hopkinson's classical Paper on the subject. 
Everyone thought they knew the proper conditions whereby they could 
obtain sparkless commutation. The latest exponent of the American 
method that Prof. Carus-Wilson referred to was Mr. Hobart, who had put 
it on record that the fringe had nothing whatever to do with the case. 
His argument wae that some kind of fringe was perhaps necessary for 
diversity, but the amount of the fringe depended upon the reaction voltage. 
By making the reaction voltage as small as possible, you could be indepen- 
dent of the fringe. Coming to Mr. Eborall’s remarks, Һе had understood 
him to say that the output coefficient varied as the output. This would 
be true, but it did not vary as the output itself. It depended upon the 
speed, which must be taken into account. Not very long ago the late Prof. 
Short designed a series of machines with the same coefficients from the 
highest to the lowest, but in order to get that condition, he had to make 
the number of poles strictly proportional to the diameter of the machine, 
he had to keep the width uniform throughout, and he had to reduce the 
ze: in proportion. By doing all these things, the coefficient was exactly 

e same, but by reducing other conditions, the output coefficient varied, 
but not simply as the output. Mr. Eborall mentioned two and three-phase 
motors, and considered that the latter were superior to the former. He 
(Mr. Esson) was inclined to agree, because three-phase had more copper to 
account for the difference in the output. Mr. Eborall bad also referred to 
the high-speed alternator and considered that this was a better machine 
because of the fewer poles, the less leakage and so on. But it was also a more 
efficient machine on account of something else—viz , because each section 
of the machine, consisting of а coil and its pole, was larger and gave a 
greater number of kilowatts. Mr. Scott's Table VI. gave a list] of 
machines, and No., 2 a 2,000kw. machine with 72 poles, gave 97 pet cent, 
at full load. But dividing 2,000 by 72 was about 30kw., and for а 30kw. 
machine to give anything like 97 per cent. was just an impossibility. 
Coming back to Mr. Eborall’s remarks again, he said that one reason why 
the high-speed machine was ro efficient was becanse the sections of the 
machines were larger than in the case of the small slow-speed machine. 
There were a large number of poles in the slow-speed machine and few 
kilowatts per section, whereas in the high-speed machine there were few 
poles and coils, and, consequently, a large number of kilowatts per section. 
He agreed that forced draught was preferable to oil cooling in transformers. 
Mr. Eborall also stated that the Heyland motor was a pure induction 
motor, but he must know that it was the commutator in induction machinery 
which constituted the impurity. He congratulated bim on his luck, and 
hoped it would continue. As regards the previous discussion mentioned 
by Mr. Sparks, he did not think he pointed out the difficulties of controlling 
the pressure, tut merely pointed out the precautione. There were no 
difficulties whatever. 

Mr. E. K. SCOTT having intimated his intention of replying in the 
Journal, 

The PRESIDENT pro 


& hearty vote of thanks to both authors, 
which was given with acc ` 


mation. 
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EXPERIMENTS IN LONG-DISTANCE TELEPHONY | 
ON THE PUPIN SYSTEM.* 


BY Р, DOLEZALEK AND A. EBELING. 


IL EXPERIMENT ON THE BERLIN-POTSDAM CABLE. 


Some years ago, Messrs. Siemens and Halske laid a cable for the 
Government Post and Telegraph department between the towns of 
Berlin and Potsdam, a length of about 32:5km., which was for the 
purpose of relieving the load on the pole line between the two towns, 
and to take over the local traffic. The cable consists of 28 pairs of 
lmm. diameter copper wires which are wrapped with a hollow paper 
covering according to Messrs. Siemens and Halske's usual pattern. 
With the exception of the part laid in Berlin, it is an armoured and 
asphalted lead-covered cable, laid directly in the ground. In the 
pipe network in Berlin, it is drawn in without asphalt. Fourteen 

irs of wires of this cable were placed at Messrs, Siemens and 
Halske's disposal for the experiment, while the other 14 wires were 
to remain in their normal condition. This was а great advantage 
for the experiment, as, by direct comparison between the two sets of 
wires, a clear picture of the improvement could be arrived at. As it 
was, of course, necessary that the cable should not be damaged by 
this experiment, the junction boxes at which the individual lengths 
of cable were joined together had to be employed for connecting in the 
induction coils. By this means the distance between the coils was 
confined to certain values ; every second junction-box was employed 
for connecting in the coile, the distance between them being thus 
1,300 metrea. | 

Each coil had а resistance of about 4:1 ohms, both for the go and 
return conductor, and a self-induction of about 0:062 henry. As the 
resistance of the cable per kilometre with its coils was about 
23°5 ohms, while the mutual capacity was about 0:037 microfarad 
per kilometre, the value of the damping constant becomes 8=0 0106, 
using Pupin’s abbreviated formula. 

The self-induction of the plain cable loop was found to be 
00003 henry per kilometre, measured with an alternating current of 
900 periods per second. Therefore, the damping coefficient of the 
cable alone is 0°06 (at 900 periods). By connecting in the coils, the 
self-induction is raised 200 times, and thus the damping constant is 
dimipisbed to one-sixth of its former valne. | 

In consequence of this great decrease in the damping constant, а 
quite considerable improvement in the transmission of speech was to 
he expected, and this actually took place. Comparing one of the 
Berlin-Potsdam cable loops equipped with Pupin coils, whose length, 
as given above, is 32:5km., with a loop of the same cable without the 
coils, one received a powerful difference in the loudness. While 
with the latter line one could understaud at about half a metre from 
the receiving instrument, in the case of the line equipped with coils 
speech was understood at а distance of 10 metres at the opposite end 
of the room. In these experiments а Siemens microphone set ofthe 
Government Post Office type was used with two Hellesen cells both 
for speaking and hearing. 

Ав there were 14 loaded and 14 not loaded pairs of conductors at 
disposal, it was possible to increase the length of the line by connect- 
ing several loops in series, When three lengths of each kind were 
connected up in this way, corresponding to a line about 97'5km. 
long in each case, and the lines including induction coils compared 
with those not so equipped, the difference between the loudness of 
speech was even greater than in the first case in which only a length 
of 32 bkm. was spoken over. In the line with the induction coils, 
speech could still be understood clearly at a fairly large distance from 
the apparatus, while with the ordinary line the limit of intelligible 
speech had nearly been reached. This agrees thoroughly with the 
results obtained theoretically. E 

When five cable loops were connected together, making a line of 
about 102 5km., only a practised ear could receive the sensation that 
there were movements of the telephone diaphragm in the case of the 
ordinary line, while with the line with induction coils it was possible 
to understand speech very clearly. One obtains approximately equal 
loudness of speech when comparing a single loop (32 56km.) of the 
line without induction coils with five loops (162 5km.) of the line 


. with induction coils. Through 13 lengths of the line equipped with 


coils— i. e., over about 422:5km. of line—speech could still be under- 
stood, although it was very faint. | О D 
Comparing a loop of 2mm. bronze wire overhead between Berlin 
and Potsdam, and of the same length as the cable, with a cable loop 
equipped with induction coils, one received about the same loudness 
of speech. The result varied a little, according to the weather ; in 
fine weather the loudness of the overhead wire was a little greater, 
while in wet weather the reverse was the case. This result should 
be considered very noteworthy, inasmuch as it has been ble to 
make a cable line with copper of 1mm. diameter equivalent to an 
overhead wire of 2mm. diameter, or four times the sectional area. 
Theoretical calculations show that this result was to have been 
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expected, and this can be considered a brilliant confirmation of the | sensitive alternating-current measurers have a considerable self. 


correctness of Pupin's views. 
The arrangement of the c»ils was a ve 


simple one. Each of the 
14 coils were placed in an iron box, and 


eir windings were brought 


out into a split box, in which connection was made with the wires of 


the cable, both the coil box and the split junction box being then 


Fic. 3. 


filled up with insulating material. Fig. 3 shows an open box and 
the split box combined wi'h it. 


III.—ExPERIMENT ON BERLIN-MAGDEBURG OVERHEAD LINE. 
After the experiment with the cable could be set down as suc- 


ceseful, the Post Office placed at the disposal of Messrs. Siemens and 


Haleke a bronze overhead wire of 2mm. diameter and about 150km. 
in length between the towns of Berlin and Magdeburg. The line is 
led into offices at six intermediate stations, and serves for traffic with 
ard between these stations. 

This line could be compared with a 3mm. bronze wire which is 
employed for the direct traffic between Berlin and Magdeburg, and 
is 180km. long. Before the 2mm. line was equipped with induction 


coils, speech over this line was, of course, less gocd than over the 


3mm. line. The 2mm. line was then equipped with Pupin coile, 


TEYE acl [I 


Fig. 4. 


under the condition, however, that the traffic should not be disturbed 
—a condition which could only be fulfilled with difficulty. At every 
4km. а coil of about 6 ohms and about 0 08 henry was connected in. 
When the line was equipped with coils, speech received over it was 
much louder than on the 3mm. line. 

At the places where the coils were to be connected, double insu- 
lators were fixed, upon one of which the coil was fastened as shown 
in Fig. 4. In this manner it was possible to erect the coils without 
injuring the insulation of the line. 


IV.—REsULT ок MEASUREMENTS. 


(a) Berlin-Potsdam Cable.— The speaking trials mentioned gave 
more in the nature of qualitative resulta ; in order to gain quantita- 
tive data as to the decrease of damping resulting from the connecting- 


in of self. induction, measurements were carried out, on the strongly- 
inductive and slightly-inductive wires of the cable, with small 
alternating currents of high frequency such as come into practical 
or this purpose, at first a measured 
alternating current of a few milliamperes and at 900 and 400 periods 


employment in telephone lines. 


per second waa sent into the cable loop, and the current flowing from 
the other end was measured with a sensitive mirror dynamometer. 
The theoretically exact case, in which only the transmitter should 


poseees an appreciable impedance, is difficult to realise in practice, as | 


induction. We preferred, therefore, to take the practical conditions 
as nearly as possible, and not the nearest approach to the theoretical 
conditions, and we therefore gave the receiving apparatus about the 
sume self-induction (0:4 henry) and the same resistance (400 ohms) 
as a microphone set possesses. 


ALTERNATING CURRENT АТ 900^. PER 


t5 


Current. Flowing out of Cable. 


0 
50 100 150 200 250 kins, 
Length of Loop. 
Fic. 5. 


In Fig. 5 а series of measurements with 900 periods is reproduced. 
At first, as in all the measurements, a current of 3:38 milliamperes 
was sent. In the curve, the current flowing out of the cable at the 
end of the line are the ordinates, and the length of the cable loop in 
kilometres are the abscist . The lengths over 32:5km. were obtained 
by connecting several pairs of wires in eeries, which is permissible, 
as an appreciable effect (induction) of one pair of wires upon another 
does not occur. 

Just as in the experiments with a telephone, the current at the 
end of the cable loop with eelf-induction coils was far greater than in 
the case of the plain cable. Both curves show clearly the exponen- 
tial drop required by theory. In the single length of cable between 
Berlin and Potsdam (32:5km.), the current at the end of the Papin 
cable is 1:2 milliamperes, and at the end of the plain cable 0.17 
milliampere, so that the former current is about seven times the 
latter. According to the theoretical equation, the ratio between the 
current from the Pupin cable and the ordinary cable increases extra- 
ordinarily as the length increases, so that at a length of 97km. the 
transmission of speech is 48 times as good as in the ordinary cable. 


Current Flowing out of Cable. 


Length of Loop. 
Fic. 6. 


The same damping is attained in the two cables when the former 
is five times as long as the latter, which agrees well with the speak- 
ing experiments. From this one sees the enormous superiority of the 
cable supplied with self-induction over the almost inductionless cable. 

In Fig. 6 the results of an analogous measurement with a fre- 
quency of 400 ~ per second are given. The differences between the 
two cables are atill considerable, although the damping in the ordi- 
nary cable is markedly less at the lower frequency. А comparison 
between Fig. 5 and Fig. 6 shows that the ratio between the damping 
at 900 and 400 periods is 1:1:16 with the Pupin cable and 16 with 
the ordinary cable. The cable with added induction transmits all 
sound vibrations approximately equally well, and this explains the 
excellent clearness of the speech transmitted over such cables. 

(b) Berlin-Magdeburg Overhead Line.— We made similar measure- 
ments as on the cable, and with the same apparatus, in the case o! 
the overhead wire between Berlin and Magdeburg. These were 
made on the 150km. 2mm. line before and after the induction 


Curre.t Flowing out of Cable. 


Current Flowing out of Coils. 
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coils were connected, also on the 180km. 3mm. line without coils. 
The impressed current was also 3:38 milliamperee, and the current 
received at the other end was 0:53 milliampere with the 150km. 
2mm. line without coils, 2:20 milliamperes on the same line with 
coils, and 0:84mm. on the 180km. 3mm. line without coils. 

The insulation of the lines during the teats was about 25 megohms 
per kilometre. 

It is zeen that the addition of self-induction in the 2mm. line 
increased the received current to four times its value, and that it was 
also considerably greater than in the case of the 3mm. line. The 
greater length of the latter line can only account for a small part of 
the difference. With longer lines, just as with cable, still far greater 
improvements can, of course, be arrived at by connecting in induction 


co 

To test the effect of the insulation of the line upon the trans- 
miseion of current, measurements were carried out with various 
insulation resistances. These experiments showed the effect of the 
insulation upon the 2mm. Pupin line is greater than upon the 3mm 
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line, but even with the very low insulation resistance of 1 megohm 
per kilowatt the Pupin line is still considerably superior to the 
3mm. line. 

From these measurements it follows that with long-distance lines 
on the Pupin system one can obtain at least the same efficiency as 
hitherto with a fourth part of the weight of copper, or with the same 
weight of copper at least four times the distance can be surmounted. 

(c) Measurements on the Effect of the Distance Between the Cosls. — 
The main point of the Pupin system is, as has already been men- 
tioned, in the knowledge that the self-induction coils can only reduce 
the damping if the distance between the coils is & fraction of the 
wave-length of the alternating-current propagare along the con- 
ductor. Ifthe distance is greater, a reflection of the wave occurs, 
and the damping soon grows larger than the’ value in the line 
containing little inductance. 
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Testa were made with an ordinary paper cable 28mm. long with 
0'8mm. copper wires, and alternating currents were employed of 
980, 600 and 400 periods per second. In all the measurements, the self- 
induction calculated per kilometre was L=0075 henry, and the 
mutual capacity was C=0-04 microfarad. The wave lengths A 
worked out at A... =12°9, %% = 21 U, and А, = 31 5km. 

Twenty coils were employed, each of 0°11 henry, in the go and 
return conductor, which were placed at 20, 10,5 and 2 points for 
the different measurements, so that the total inductance was constant 
and the distance between the coils could be varied from 1:-4km. to 10km. 
The effective impressed current in these measurements was 3 00 

illi In Fig. 7 the currents flowing out at the end of the 
28km. loop are shown for the different frequencies as a function of 
the distance between the coils. The resistance of the receiving 
apparatus was 370 ohms and its self-induction 0'15 henry. 


From а certain distance between the coils and onwards, the 
currents flowing from the end of the line decrease rapidly, and this 
effect is more marked the greater the frequency. With a distance of 
6km. between the coils, the alternating current of 988 periods is 
already completely reflected. Then, even with the best receiver, 
no trace of a note is perceptible. The alternating currents of 600 
and 400 periods are completely throttled when the coils are 6km. 
and lOkm. apart respectively. Thus, as the distance between the 
coils increases, there is a successive filtering off of the various 
frequencies, as was to be expected from the theory. 

If one sets off the received current as a function of the number of 
coils per wave length, one obtains the curve, Fig. 8. Between two 
and six coils per wave lengtb, the received currents of all frequencies 
descend towards zero. Two coils per wave length constitute, there- 
fore, quite а sharp, critical limit, below which а puse throttling 
of all frequencies occurs, so that telephony is impossible. Speaking 
trialg on lines with self-induction successively collected at single 
points are very interesting. While speech is particularly clear with 
induction coila properly distributed in consequence of the uniform 
damping of all frequenciee, when the distance between the coils is 
too great, one obtains only a quite unintelligible and confused noise. 


V.—APPLICATION OF THE THEORY. 


The above theoretically-obtained equation for the effective received 
current 
91, 


— . 
à V e9BE ае 285 f. 9 cosa 


is not immediately applicable to the above measurementa, аз it is 
based on the assumption that the receiving apparatus has a negligible 
impedance. In order to render possible at least an approximate test 
of the theory, we carried out measurements on a cable loop 97km. 
long (with coils, cf Fig. 5), giving the receiving apparatus different 
impedances, and employing a frequency of 900 periods per second, so 
that one could extrapolate to obtain with some probability the 
received current froin an inductionless receiver. The pu of a 
and 8 were calculated from the above-given constants of the cable 
by means of equations (5) and (6). For £—97, I, must be given the 
value 3'35 milliamperes. In the following table the received currents 
for various impedances are given :— 


Impedance. Milliamperes. 
3 77üüͤü ⁵ ⁵⁵.ͥũ 888 0:481 
) ВРА НИНИН А 0:598 
Loo cR 0:278 


Graphical extrapolation shows that the currents for zero impedance 
lie between 1:2 and 1:7 milliamperes. Calculation by the above 
formula gives 1-15 milliamperes, a value which fits in well with the 
measurements. 


The above investigations show that by connecting induction coils 
in long-distance telephone lines on the Pupin system the great effects 
are attained which are required by theory, and that, in fact, long- 
distance telephony has received a new impetus. The problem of 
transatlantic telephony is also shifted into the region of possibilit 
by this invention, although the cost of such a submarine cable woul 
still be much too high, and the technical difficulties in producing and 
laying a submarine cable with induction coils in the great depths of 
the ocean are to be considered as quite exceptional. For smaller 
depths, as, for instance, the North Sea or the Baltic, cables on the 
Pupin system could be produced and laid straight away, so that the 
en pique of direct telephonic connections between Berlin aad 
London, or between Berlin, Copenhagen and Stockholm, &c., should 
be possible without difficulty. 


ELECTRICITY IN MINING. 
(Continued from page 653.) 


The Committee sat again on February 4th, but the evidence 
was solely that of workmen employed in various mines, and 
was consequently of no technical interest. 


February 11th. 

After а number of workmen had expressed their views, 

Mr. ALFRED ONIONS, who gave evidence as the repreaeutative of the 
Tredegar District of South Wales, and of the South Wales Miners’ Federa- 
tion, said that the use of electricity had not been developed to the same 
extent in that area as it had in other parta of the country. He agreed 
that the use of electricity for haulage purposes, and in the main roads, was 
to be commended, but there were objections to having the current con- 
veyed to the seams. The risk of explosion was serious in fiery mines, but 
with proper regulations as to insulation, the risk was minimised. He com- 
pared the relative dangers from coal blasting and coal cutting by electrical 
machines, and preferred the former, and in the great majority of South 
Wales mines he would prohibit the use of electric coal-cutting machines. 
On the question of the method of carrying the cables through the roads, 
witness said this would be determined by circumstances, With a good 
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roof or uneven flooring he would carry them slong overhead ; in other 
ircumstances he would bury them to a depth of about 18in. 

Mr. W. MORGAN, who represented the Rhondda Valley and South 
Wales Miners’ Federations, had similar views to the previous witness, 
although in his district the chief use of electricity was for signalling, firing 
shots and lamps. Не preferred shot firing by electricity to fuses, and was 
not satisfied with the insulation at present карр. in South Wales 
collieries for the lighting circuits. 

Mr. G. S. RAM, the electrical inspector to the Home Office, spoke of the 
fatal accidents in mines from electric shocks which had come under his 
notice. One waa at the Glapwell Colliery in Derbysbire, where an engine- 
man touched а wire and was instantly killed, and the other at the 
Philadelphia Pit, Durham, where а cable was broken by a fall of stone, 
and the wire sprang back on to a workman witha fatal result. Although, 
under certain conditions, а pressure of 500 volts was dangerous, yet proper 
precautions could be taken to render the danger a negligible quantity. 
The great thing was to have no bare terminals within reach, and all the 
iron cases, &c., should be connected to earth. He advocated the boxing in 
of all parts and the earthing of all covering parts to prevent accidente. On 
the question of exploeions, apart from the danger due to the accidental 
breaking of cables, the smashing of an electric lamp globe waa sufficient to 
explode any gas in the vicinity, and the only safeguard һе knew of for this 
was the provision of an extra globe. For permanent work in mines some 
sort of armoured cable was necessary, but steel armouring did not stand 
moisture well. He would have a fuse for each circuit, but as to the advan- 
tages of oil switches he had an open mind. Indiarubber inats back and 
front of the switchboards were an extra precaution provided the india- 
rubber was kept perfectly dry and free from moisture. Among any new 
rules drafted should be one that the heating of motors sbould not exceed а 
certain limit. Higher pressures thau 500 volts, even up to 2,000 volts, 
could be made perfectly safe underground, but it would not be judicious to 
have such pressures as working pressures. 


February 18th. 

Mr. А. B. MARKHAM, M.P., who is a colliery owner, said he would pro- 
hibit the use of electricity in fiery mines for haulage purposes. In America 
electricity was used in mining work much more extensively than in England, 
and certain rules had been laid down which, however, were not eften 
adhered to. "With proper precautions he did not think that trouble need be 
anticipated with electric coal-cutters. The chief troubles came from the 
cables and fuses. He considered that а great deal of bad work had been 
put into existing electrical mining installations in Great Britain, and even 
now he knew of instances where colliery managers contemplated the use 
of bare wires for hauling purposes, For 20 years he had been acquainted 
with what had been goiug on in the various systems of signalling and shot 
firing, but he could express no opinion as to the capabilities of electricity 
in this respect. Electric coal-cutting machines were used in his mines, and 
he did not know of an instance in which an exploaion of gas had occurred 
through the cables. As to his prohibition of the use of electricity in fiery 
mines, and to the definition of such mines, he said he did not think mining 
inspectors ought to bave much difficulty in determining what was and 
what was not а fiery mine. 

The witness was followed by five colliery managers, who gave general 
views on the subject, and the Committee adjourned until April 20th. 


— 4 
THE FULHAM BATHS ACCIDENT. 


The following is Mr. A. P. Trotter's report to the Board of 
Trade on the accident at the Fulham Baths last December :* 


The evidence at the inquest showed that а man named Line stood on 
the edge of a bath and took hold of the galvanised iron capping {on the 
top of a slate partition. He cried out, and was unable to leave go, or to 
be pulled away, until the electric light was switched off A doctor was 
called and the man was found to be dead. "Three-quarters of an hour later 
it was found that another man named Brown was lying dead. Several 
other bathers who touched the iron capping received shocks. I inspected 
the baths on the lst inst. with Mr. G. Scott Ram, Н.М. Electrical Inspector 
of Factories. The wiring had been partly taken down for the purpose of 
discovering the leaks, and under the circumstances I did not make any 
tests. 

The wires were run in stout iron pipes with screwed joints. The pipes 
were interrupted at a wooden fuse box. The pipe was in contact with the 
iron capping at the bath in which Line was killed. The insulated wire did 
not appear to be of inferior quality. The lamps were easily accessible to 
bathers. The electric supply is by alternating currents at 200 volts 
pressure, There must have been two leaks or defects in the insulation— 
one between one wire and an iron pipe, and another between the other wire 
and earch. One defect combined with general leakage, say, a lowering of 
the insulation down to 20,000 ohms, would allow а very serious shock to 
be given. I consider that it would be very difficult to maintain a high 
insulation where wiring of this kind is subjected to steam and damp air. 
One defect had been found at the time of my inspection. Any mischievous 
person meddling with the lamps might cause а leak. 

With dry skin the reaistance from finger-tip to finger-tip is about 20,000 
ohms, and a pressure of 4,000 volts would be necessary to pass 3th ampere. 
A touch at 2,000 volts with dry skin is likely to be fatal. With dry 
hands one can grasp two metal rods at 200 volts (alternating) ; the shock 
is painful but can be endured for half & minute or so: that is probably 
about the limit of the shocks taken for amusement at fairs, &c. One 


cannot leave go ; the muscles of the hand are firmly contracted. About 


* See The Electrician, Jan. 2, p. 427, and Jan. 9, pp. 472 and 476. 


жб ampere passes. The wetness of the skin accounts for the severity of 
the shocks in this case. The resistance of the body was probably lees than 
1,000 ohms, and the current which would pass at 200 volts would be more 
than ith ampere. 

The peculiar conditions introduced the danger, and the electric pressure 
of 200 volta, while not dangerous in ordinary conditions, becoines dangerous, 
and those additional precautions should have been taken which the Board 
of Trade prescribe for more dangerous pressures. The regulations made 
by the Board of Trade for the safety of the public provide that the pressure 
of a supply delivered to any consumer shall not exceed 250 volts at any 
pair of terminals, except with the express approval of the Board of Trade, 
and subject to certain further regulations. Опе of these further regulations 
provides that the electric lines in connection with such a supply shall be, 
as far as practicable, completely enclosed in strong metal casing efficiently 
connected with earth. 

Provision is seldom possible for draiaing condensed moisture from iron 
pipes containing electric wires, and a failure of insulation is not unlikely 
in such a place as the Fulham Baths. Contractors are often reluctant to 
make a good connection between iron pipes and eartb. Hd the iron pipes 
in this case been efficiently connected with earth, either by an iron fuse 
box or by a special connection across the wooden box, or by special con- 
nections elsewhere, it would have been impossible for this accident to have 
occurred. 


CORRESPONDENCE. 


— — 


CHARGING AND DISCHARGING HIGH-TENSION 
OABLES. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I have read with interest the correspondence which 
has appeared in your paper on this subject. I consider that 
some sort of apparatus is essential for this purpose, but not 
in the shape of lightning arresters or spark-gaps, but some 
arrangement which prevents the rise taking place. The use 


Bus Bar 


Water 
Resistance 


To charge a main the switch-plug C is first closed, which connects one 
pole of the transformer to the bus bar. The switch-plug B of whichever 
main is to be charged is then inserted. The plate P, connected to the 
low-tension side of the transformer, is then lowered into the liquid resistance 
R by means of the lever L. When this is lowered to the correct position, 
which is marked by a stop, S, the plug A is put in, which short-circuits 
the apparatus and plugs В and C are then removed. When a main 15 
taken off, the lever L із put over toits stop, S, and the plugs В and С 
are put in. The plug A is then removed and the lever L pulled over to 
the other side, which gradualy discharges the main. The time taken to 
connect up the entire apparatus and either charge or discharge а main 18 
about half-a-minute. 


of such apparatus, moreover, is necessary when mains are 
‘taken off” and when put on. I got out an arrangement in 
October, 1892, for use on the 10,000-volt mains at the Dept- 
ford generating station. We were then experiencing trouble 
through breakdown of our mains, and disturbance in pressure 
of the whole system when trunk mains were taken off or 
put on. 

The diagram herewith shows the connections, which are 
very simple,and can, moreover, be worked in safety by the switch 
man ein charge. І have also arranged a similar apparatus 
for the 10, 000-volt mains at the Willesden station. It was 
described in The Electrician, Vol, XLIV., p. 733. This apparatus 
up till now has not been used—not because it was в failure, but 
because they did not require to take their mains off and on 
when the station was running. I am given to understand 
that the same arrangement is contemplated for use with the 
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extension mains at this station, which hardly shows that the 
Metropolitan Company's engineer finds it unsatisfactory. 

Mr. Garrard points out that if this apparatus is not properly 
used rises in pressure may occur. He is quite right in this, 


but the same applies to any apparatus used for the purpose.. 


I wonder if he has seen the arrangement I have described in 
practical use. 

The apperatus at Deptford, which has been in daily use for 
the last 10 years, works perfectly, and we never have the 
slightest rise in pressure on our mains, although they are put 
on and taken off every day in the year. The same resistance 
and transformer is used for all the maine, во that it is, in my 
opinion, а cheap method of getting over the difficulty. 

It is not necessary to use the “old barrel and iron plate " 
spoken of by Mr. Garrard, as there are other means of short- 
circuiting the secondary of the transformer, as the pressure 
across the coil may be only 100 volts or so, and, therefore, 
quite safe to manipulate. A water resistance was used at 
Deptford because we never had a special transformer made 
for the purpose, but took any one that was at hand. The 
charging and discharging of high-tension mains is not, ia my 
Opinion, a serious question, as I think all difficulties may be 
overcome, 

There is, however, a very great danger which may arise 
through faults occurring either on the mains themselves or 
apparatus connected to them, causing the fuses or automatic 
switches controlling the mains to go and suddenly cut off the 
current. When this happens, serious rises in pressure may 
occur which break down other mains and apparatus all over 
the system. 

A great deal is to be said on this subject, and many devices 
have been tried to overcome the difficulty. I shall be greatly 
interested to hear the views of other engineers who have had 
practical experience on this most important question.— 
Yours, &c., С. W. PARTRIDGE. 

London, March 2. 


ENTROPY. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sins: In reply to Sir Oliver Lodge and Mr. Heaviside, 
I venture to add a few words to the discussion. 

If I failed to understand the two statements by Sir Oliver 
Lodge, which were the subject of my criticism, I must tender 
him my apologies; but my regret at this is more than coun- 
terbalanced by the pleasure I feel in being in substantial 
agreement with so eminent а scientist on a point which still 
recelves various interpretations at the hands of many 
physicists. 

I would reply in much the same way to Mr. Heaviside’s 
question as to my interpretation of the Swinburne proposition, 
that Natare is really interested only in the increase of entropy. 
I take this to mean simply that entropy in reality always 
increases, Just as energy in reality always remains constant. 
Whether entropy has any “ ghostly” attributes, is a question 
I will not open, but I am for the present quite content to 
know that it is a quantity which can be measured without 
ambiguity. 

But what I do emphatically deny, and always have com- 
bated, is the proposition adduced by Mr. Heaviside, of the 
universal dissipation of energy. If it be true that the energy 
of a perfect gas depends only on the temperature and not on 
the volume, then the energy of a mixture of gases, at the 
completion of their diffusion, must be exactly the same as it 
was before diffusion. Where, then, is the dissipation of 
energy? This, at least, calls for some explanation. 

Now, І am well aware that, for the sake of upholding the 
dissipation proposition, one can introduce the idea of “ avail- 
able” or free energy, as has been shown by Lord 
Rayleigh and Helmholtz. But is the law of the loss of 
availability of energy ” universally true? By no means; for 
it holds only in isothermal processes. When the tempera- 
fure changes, the free energy can increase just as well as 
decrease, assuming, of course, that one and the same definition 
of free energy be maintained, and not a fresh definition intro- 
duced for every special kind of process, as, indeed, has 
occasionally been done. 


A measure of irreversibility, which is really aniversal, and 
applicable to all cages equally, can be found only and solely in 
the increase ofentropy. This, and this only, is what I wished 
to express, and I believe that in this I am entirely at one with 
Mr. Swinburne.—Yours, &c., Prof. Max PLANck. 

Berlin, Feb. 24. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sims: In a lecture on Boundaries in General," by Prof. 
K. W. Clifford, there is an observation with regard to the use 
of technical terms which it may not be out of place to recall 
in connection with the present discussion on entropy. His 
words are :— 

1 have laid stress on this (the use of technical terms and Greek and Latin 
names for things) because it seems to be а fair opportunity for warning you 
of а very serious danger—the danger of thinking that there is any mystery 
in a technical term. So long as you use it merely to save time and trouble, 
as an abbreviation —namely, for other simple words or phrases which every- 
body can underatand—a technical word will be useful and harmless. 

But directly you begin to think that there issome hidden and mysterious 
meaning in it, which cannot be expressed in simple ordinary words that 
everybody could understand, there is no end to the nonsense that it will 
help you to think and talk. And when I have been using technical words, 
and am not quitesure whether I have been talking nonsense or no, I have 
one very safe way of finding out. I translate the whole thing into English, 
that is to say, into short easy words of Saxon origin. (Otherwise) I am 
never quite certain that I know what I mean. (“Seeing and Thinking." 
“ Nature" Series, pp. 144-5.) 

On such lines аз indicated by the spirit of the above 
passage, simple, clear answers to such examination questions 
as the following would be an aid to the perplexed student :— 

1. In the equation PV=C and т" С, 16 is known what 
P, V and T mean physically, but what is the physical mean- 


ing of $ in $0 — H, or cg? 


2. It is said that the entropy of water at T = 660° is 0:295 
per pound, and the entropy of dry steam at T = 710° is 1:822 
per pound. Say what is meant by these statements, what 
precisely is their physical interpretation, what information do 
they convey? Нав the term entropy in this connection the 
same meaning as when it is said that the entropy of the 
universe tends to а maximum ? Justify your answer by a 
clear explanation, defining entropy in simple language and 
showing how it applies to these cases. 

8. Prof. Perry and engineers generally seem to use the term 
entropy in one sense, and Mr. Swinburne in another sense ; 
distinguish clearly between the two senses, and suggest a 
name for the engineer's use. | 

4. Explain the Өф diagram, and show its use and value; 
and compare it with the diagram given by Mr. Swinburne. 

5. Criticise Zeuner's supposed analogy expressed in saying : 
Entropy is heat weight" and ¢(T, – Т,) is heat energy. | 

6. State the differenoe between quantity of heat, tempera- 
ture, energy and entropy: and state the relation between these. 

7. Oan it be said that entropy is the quantity of energy 
degraded into diffused heat? or may some of the ultimate 
run-downness of energy be in other ways beside that of 
diffused heat ? i 


DUST DESTRUCTORS AND ELECTRICITY WORKS. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sirs: In your valuable paper there have recently appeared 
several allusions to the “ Horsfall" destructor at Accrington. 
These allusions may have the effect of leading your readers to 
suppose that the results obtained at Accrington are inferior 
to those obtained on some other combined plants. I beg, 
therefore, your kind permission to explain that the figure 
quoted, of 19 or 20 units per ton of refuse, is misleading, 
because the electricity was only being generated during a 
portion of the daily run of the destructor. I have asked Mr. 
Newton, the borough engineer of Accrington, and he informs 
me that for three successive Saturdays (Saturday being the 
day of heaviest load) the results were as follows :— 


Date. Refuse burnt in 16 hours. Units generated. 
December 27, 1902 ...... 40 tons and 1] tons coal ...... 2,808 
January 3, 1900 40 tons no call! 1.228 
January 10, 1903......... 40 tons no coal............ ...... 1,600 

120 tons 5,636 
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If we allow 400 units per ton for the coal, we have 5,286 
units of electricity generated by 120 tons of refuse, or an 
average of 42 to 48 units per ton, which is a good result. 
Mr. Newton points out that when a day load has been 
developed these results can be greatly improved. Owing to 
the absence of a day load at present, the destructor is only ran 
16 hours a day, which means considerable daily loss in heating 
up furnaces and flues, and even for а large part of the 16 hours’ 
run the electrical load is small, whereas the refuse has for 
Sanitary reasons to be put through all the same. I am aware 
that these figures only cover short periods, but the fact 
remains that the electricity station is regularly run with refuge 
alone, and that the use of coal is an exception. I hope before 
long that I shall be in a position to placa before you some 
figures obtained over а much longer run.—Yours, &c., 


Leeds, Feb. 27. F. L. WarsoN, 
The Horsfall Destractor Co. (Ltd.). 


ACCUMULATOR CHARGING WITH ROTARY 
CONVERTERS. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sins : In No. 1,287 of The Electrician, January 16th, p. 517, 
Dr. Angelo Banti described a very interesting phenomenon 
investigated by him on a single-phase rotary converter. The 
direct current given out by the converter was decidedly pul. 
sating while charging a storage battery, and the same was 
almost steady while at work on an ohmic resistance. | 

Dr. Banti suggests the explanation of this fact thus: the 
accumulators act like electrolytic condensers, producing a 
greater difference of phase between the current and the 
voltage of the charging current. It seems to me that the 
same phenomenon can be explained more simply as follows :— 

A single-phase rotary converter must always give some 
little pulsating direct E. M. F., because its armature reaction 
is evidently a pulsating one; it consists of a direct current 
and of an alternating-current reaction. Therefore, the field 
being a little fluctuating produces a pulsating E.M.F. on the 
direct current side. It can be shown that small fluctuations 
of the E.M.F. may produce in special cases great pulsations of 
the current, no capacity ог self-induction being necessarily 
inserted in the circuit. 

Let the pulsations of the E.M.F. in a given converter be, 
for example, 1 per cent., so that its E.M.F. on the commu- 
tator side varies periodically between 100 and 99 volts. Let 
this converter work first on an ohmic resistance of, say, 
5 ohms, and then on а storage battery having, at some definite 
moment, a counter E.M.F. of, say, 95 volts and 0:25 ohms 
internal resistance. In the first case the direct current varies 
periodically between 100/5=20 amperes and 99/5 = 19:8 
amperes, or it undergoes the same fluctuations of 1 per cent. 
as the applied E.M.F. Now, the relations are quite different 
in the case of charging the battery. The current varies in this 
case between (100 – 95)/0:25 = 20 amperes and (99 - 95)/0-25 
— 16 amperes, thus fluctuating more than 20 per cent. 

These simple calculations suffice to explain the fact, the 
principal cause being the fluctuations of the field due to a 
pulsating armature reaction. 

No such pulsations can take place in two- or three-phase 
converters, the armature reaction there being constant. The 
reaction consists in this case of a fixed reaction of the direct 
current and of a rotating one, produced by polyphase currents. 
The field of this last reaction rotates synchronously relative 
to the armature, but in the opposite direction, so that it is 
immovable in space, and thus produces a constant demagneti- 
sation of the field magnets. 

Dr. Banti has found, by experiment, that self-induction 
diminishes the pulsations of the current while charging the 
battery. The lessening effect of a choking coil can be calcu- 
lated in this case as follows. 

Let e= E, + Е, sin mt be the pulsating Е.М Е, of the con- 
vertor on the direct-current side, and E, the constant counter- 
E.M.F. of the battery. The current varies periodically be- 
tween the values imas. = (EI T E- E) / Ro, and inn. =)E,— E, 

Eo) / Re, Re being the internal resistance of the battery. 


The degree of non-uniformity of the current may be expressed 
by p = 6 = i min.) / (tmax. + баір.) = 2E,/(E, Е Eo). 
Now, if a self. induction J is inserted into the circuit, we 


have ¢=iR, + L, where e = E, + E, sin mt — Eg. 
This equation solved gives 
i2 E Ec + E, bin (m£- 4) 
Е, A Rt + mL? 
The current pulsates between the values 


1 E,. Eo E, | 
and E, - Е, E, 


bin. ——D F. 
Ro J Re + m L? 

the degree of non-uniformity being 

р к= 2E. = Ro ANC 

(EI - Ee) УҢ? + mil) 

or pip. Ro YR + ML, 
р being the degree of non-uniformity before the choking coil 
was inserted into the circuit. The resistance R, of the storage 
battery being small, it will be seen from this formula, that a 
comparatively small self-induction suffices to reduce the 
pulsations of the current to an unappreciable degree. For 
instance, in our former example a self-indaction of 16 milli- 
henries would suffice to reduce the pulsations from 20 to 1 per 
cent. (at 50 periods)—namely, 


NM 16 42 
pi p0-25n/ 0252+ (314 x 1000) =р/20, 


Such seems to me to be the explanation and the numerical 
relations in the phenomenon so skilfully investigated by 
Dr, Banti. 

A simple experiment would determine whether an eleciro- 
lytic capacity 18 necessary for producing pulsating currents 
from a single-phase converter, or whether a constant counter- 
Е.М.Е. and а small resistance of the circuit are sufficient for 
that purpose, as I have tried to show above. The experiment 
should simply consist in loading the converter by а direct- 
current shunt motor, the counter E. M. F. of the motor replacing 
that of the storage battery. If my explanation be true, there 
must be in this case a pulsating current too. Otherwise, it 
would ba feared that the great self-induction of the armature 
of the motor would totally extinguish the pulsations of the 
current.—Yours, &c., W. KARAPETOFF. 


Wilkinsburg, Pa., U.S.A., Feb. 14. 


DEPARTURE OF THE C.8. “RESTORER” AND 
“PATROL” FOR THE FAR EAST. 


At the invitation of the Chairman, Sir Јонм WoLrE Barry, and the Direc- 
tors of the Eastern Extension Australasia and China Telegraph Co. (Ltd.), a 
party of gentlemen, numbering about 110, on Saturday made an inspection of 
the Company's two new repairing cable ships, the “ Restorer " and “ Patrol,” 
lying off Gravesend, prior to the departure of the vessels respectively for their 
stations at Adelaide and Singapore. They are taking with them the new cable 
which they will lay for the Netherlands Government bet ween Balikpapan, m 
Dutch Borneo, and Kwandang and Menado, in the islands of Celebes. The 
visitors, who proceeded to Gravesend by special train from Charing-cross' 
and Cannon-street, included the Lord Mayor of London(Sir Marcus Samuel), 
the Dutch Consul (Mr. H. S. J. Maas), Sir John Anderson and Mr. G. W. 
Johnson (of the Colonial Office), the Agent-General for South Australia 
(Mr. H. Allerdale Grainger), the Agent-General for Victoria and Tasmania 
(the Hon. Alfred Dobson), the Hon. Sir John Cockburn, Mr. Richard B. 
Martin, М.Р. (chairman of the British North Borneo Co.), Mr. W. C. Cowie 
(managing director of the British North Borneo Co.), Sir William Preece, 
Sir J. Wolfe Barry, Sir J. Deaison-Pender, Мг. F. A. Bevan, Sir A. J. 
Leppoc Cappel, the Hon. G. Peel, Mr. F. A. Johnston, Dr. A. Muirhead, 
Mr. H. A. C. Saunders, Mr. J. Tweedie, Mr. F. E. Hesse, Mr. W. R. Lyne, 
Mr. G. C. Jack, &c., &c. 

After inspection of the ve:sels, in which the greatest intereat wa 
manifested by the visitors, an excellent luncheon was served on board the 
“ Restorer,” Sir J. Wolfe Barry presiding. 

The CHAIRMAN proposed the toast of His Majesty the King, and 
of Her Majesty the Queen of Holland, both of which were drunk with 
enthusiasm. 

The LORD MAYOR then said: Mr. Chairman and gentlemen, I cannothelp 
thinking that, in addition to his other admirable qualities, Shakespeare 
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must have enjoyed the privilege of prophesy, because he conceived that 
wonderful idea of Puck girdling the globe, and who can say but what in 
bis marvellous mind he at that time already saw the Eastern Extension 
Telegraph Co. coming into existence! (Hear, hear, and laughter). At all 
events, this great commercial undertaking—one of the many of 
which we as Englishmen are so proud—has literally girdled the 
earth, and made it possible to transmit from one end to the other 
not only the intercommunications so necessary for the conduct of 
business, but, perhape, of greater value still the possibility of know- 
ing how thoee near aud dear to us, situated all over the world, are 
faring, and to communicate with those at home how they are faring them- 
selves. When the Directors of the Eastern Extension Compony were kind 
enough to invite me to come here to-day—as Lord Mayor, perhape, but 
still more as Chairman of the Shell Transport Со. —I was very pleased, 
indeed, to come, because I cannot help thinking that had it not been for 
the enterprise of that great Company, Balikpapan would not be the world. 
rer owned place it is to-day — (laughter) —and which it is destined to be to 
а very much greater extent in the future, because we have developed 
there the finest harbour in the world, where steamers can lay 20yds. 
from the shore and load at a depth of 36ft., and where the whole mercar- 
tile fleet of Great Britain could lay sheltered by Nature and without 
artificial means. I therefore eay we may feel some pride at having 
developed such & place (cheers) There is an object lesson to be learned 
from our experience there, which, I believe, the Eastern Extension Tele- 
graph Co. will at all events be very glad to know. It was on our initiation 
that telegraphic communication was established with East Borneo, and 
that was done by the construction of а sbort line by the Eastern Extension 
Company of about 264 knots. But the history of thie, and where 
it affects the Eastern Extension Company is this—that it was attempted 
to lay a land line between Banjermasain and Balikpapan of 240 miles in 
lengtb, and that work was successfully accomplished, but the line is useless. 
We have been a month now without getting a single me sage through, and 
the object and point I wish to make on that is that cable communication 
is marvellously certain (cheers) You see the magnificent appliances on 
this ship, by means of which, with тегу brief delay, you can restore 
telegraphic communication ; but in such a place as that I mention, 
almost uninhabited- and where inhabitants exist they are of a very 


mischievous kind -(laughter)—you cannot possibly rely on a land line. 


Now, in this connection I should like to say, on behalf of the Eastern and 
Eastern Extension Telegraph Companies, that I think the Press are some- 
what unduly hard. They forget how often it is that speeches delivered 
overnight at the Cape or in Australia are reproduced, and we can read 
them the next morning ; and the enormous credit due for this uninterrupted 
Press service is scarcely given to these companies in the measure which 
they deserve (hear, hear). We know that the Press fulfils a most useful 
mission, and fulfils it well; but in the agreements which the Eastern and 
the Eastern Extension Companies have made with the Press, they have 
always been at great pains to explain that the reason they give them the 
very low rates which they are able to accord them for the public service is 
because there is an express stipulation that Government and commercial 
messages should take precedence. I only eay this in fairness to the Direc. 
tors of these great companies, who, I know, do everything they can to help 
the Press, and, through the Prees, the public (hear, hear). I have to propose 
to you success to the two fine steamers we have visited to-day (cheers). 
Their mission is one which is calculated to benefit the human race, 
because, as I have already said, everything that tends to bring countries 
closer together, and nations into more intimate association, is а direct 
advancement of the welfare of mankind. Therefore I feel quite sure that 
I ehall not appeal to you in vain in asking you to drink success to these 
two new ships and every success and prosperity to the Eastern Extension 
Telegraph Co. (cheers). I couple with the toast the name of the most 
respected and most able Chairman of the Company, Sir John Wolfe Barry. 

The toast having been duly honoured, 

The CHAIRMAN said: My Lord Mayor and Gentlemen, I thank you 
most heartily on behalf of the Company, and, I may also say, I think, on 
behalf of the captains and officers of these two ships for the very kind 
words which have fallen from his Lordship and for the hearty reception 
of the toast. As to the ships, these are sufficiently alike for one 
description to apply to both. The “ Restorer,” the ship which we are on 
to-day, is a twin-screw steamer ; her length is 377ft. and her beam is daft. 
She is fitted with the most approved engines of the triple expansion type, 
and when fully laden she attains to а speed of 144 knots per hour, with a 
consumption of about 65 tons of coal per day. Each vessel will carry 
about 426 knots of intermediate cable, or about 790 knots of deep-sea 
cable. They are both fitted with the very best and most modern gear 
for paying out and picking up cable. One novelty is that both ships are 
fitted with the Lodge-Muirhead system of wireless telegraphy, and I think 
that that simple fact may be some answer to certain criticisms which are 
sometimes made against the cable companies, that they have no apprecia- 
tion of the wireless system. We know perfectly well and we realise that 
it will be of utility to us, and we have fitted these ships and intend to fit 
al our ships with wireless apparatus (hear, hear). We have a wireless 
installation—a permanent installation—at Porthcurnow, and I firmly 
believe that we shall find the system of great use. It is obvious to anyone 
that if we can intercept our ships on their way home for repairs and turn 
them back again to do work which we know of and thus save their steam- 
ing perhaps 80 to 100 miles, it will not only be a very great saving in 
coal on the ships, but will aleo get our communications restored in a much 
shorter time than if we had not these facilities. It is perfectly obvious 
that to the cable companies therefore, the wireless system may be very 
useful. I will not trouble you with the items of electrical equipment or 
matters of that kind, It will be interesting to you to know that 
the “Patrol” is to be stationed at Singapore and the “Restorer” 
at Adelaide, at both of which stations the Company have depóts for 
the storage of cable. It gives you some idea of the magnitude of 


the operations of these companies when you learn that one of our sbips 
is stationed in Australia and another at Singapore, and that we have other 
vessels dotted about at various places throughout the eastern half of the 
hemisphere. Ido not think that anyone excepting those who are acquainted 
with telegraph enterprise knows the work that has to be done to keep the 
communications going from place to place—communications upon which the 
prosperity and happiness of such an enormous number of people depend. 
I wil: not say very much about the purposes of the cable which these two 
ships now have on board. They have the cable in which the Lord Mayor 
is interested and in which the Netherlands Consul is also interested. It 
is & subject for congratulation to the Company that the work we bave 
been able to do for the Netherlands Government has been accepted by 
them as, I think, highly satisfactory. Our relations from frat to last with 
the Netherlands Government have been moat happy and successful (cheers). 
We have in times past laid for the Netherlands Government about 1,200 
miles of cable, and we are now laying for them 650 miles. We had this con- 
tract alloted to us after very keen competition, and I do not think anyone 
will say that the Netherlands Government have not got a very good 
bargain. We could not possibly have given the Netherlands Government 
thia cable at the price we are supplying it for had it not been for the fact 
that we had these two ships under orders going out on their crdinary work 
of maintaining our cables, and were able to employ them firat in laying 
this cable. Looking at these vessels as maintaining and repairing ships, I 
think [ may say they are the finest in the world (hear, hear), It seems 
rather strange that when we say Good - bye to these ships in a day or 
two there is very littla chance of their being seen again in this country 
or in Europe. They will go upon their work and execute their work in 
the Е.г East. They will have from time to time changes of officers and 
crew, but it is not likely that the ships will ever come back again until 
they are woro out and someone wants to buy them, when we shall be 
very happy to sell them. I think, therefore, we may consider that the 
officers and crews of these ships are fulfilling public duties in that way, 
and we may wi-h them success in all they undertake (cheers). As a 
Company, we recognise that we have in the officers and crews of our ships 
most devoted servants and men who not only do their work well, but 
who, also, have а great feeling of espri! de corps in fulfilling the duties 
laid upon them by these companies. "Therefore, I think we may all with 
one heart, in responding to tbe toast which has been proposed by the 
Lord Mayor, wish every success to Capt. Morrell of the Restorer” and 
Capt. Dunmall of the “ Patrol." 

The toast was very cordially druvk. 

Mr. BEVAN proposed '' The Visitor,” and referred to the presence of 
representatives of the Australian colonies. We have also with us (con- 
tinued Mr. Bevan) Sir James Mackay, who has recently returned from the 
East after successfully negotiating the commercial treaty with the Chinese 
Government. I need not say how pleased we are to see our friends 
from the colonies, because, after all, our business is with the colonies, 
especially with the Australian colonies, and we have always bad 
the most pleasant relations with them (hear, hear). I thiok they must 
be convinced that our one desire is to furnish an efficient telegraphic 
system, and we have lately proved this, I think, by laying the new 
cable down the west side of Africa and from the Cape right across to 
Australia. That we have done without any additional subsidy, and 
entirely out of our own pockets ; and when the line, as it shortly will be, 
is completed across the south-east of Africa, and is in working order, we 
believe we shall be able to furnish to the Australian colonies & most 
perfect and efficient service. We may also, I think, claim some credit for 
the reductions made in the tariff. I trust that in the future our relations with 
the Australian colonies may be even more friendly than they have been (cheers). 
We had hoped to have with us Lord Kelvin a name synonymous with every - 
thing brilliant in connection with submarine telegraphy, but he is not able 
to be present, and has written the following letter to Mr. Hesse :— 
“І am exceedingly sorry to be obliged to give up the pleasure of being 
with the party to-morrow to visit the ‘Restorer’ and ‘ Patrol.’ I have 
been suffering from a very severe attack from my old enemy, facial 
neuralgia, from which I am just beginning to recover. The risk of being 
thrown back is too great ; and most reluctantly I feel compelled to lose 
the plzasure to which I have been looking forward since I received the kind 
invitation of the Chairman and Directors. Will you tell Sir John Wolfe 
Barry how very sorry І am not to be with him; and please tell the same 
also to Saunders and my other friends of the Eastern." We are glad 
to have with us Sir William Preece and Dr. Muirhead, апа many othera 
whose names are known throughout the world. On behalf of the Directors 
of the Eastern Extension Telegraph Co. we are very much obliged to you 
for coming here to-day. We hope that what you have seen will convince 
you that the Eastern Extension Company are doing all they cau to promote 
the interests of the public as far as telegraphy is concerned. I couple 
with this toart—in the absence of the Netherlands Minister—the name 
of Mr. Maas, the Dutch Consul, who has for many years been attached to 
the Dutch Consulate in this country. 

The toast was cordially drunk and the proceedings terminated. 


Meanwhile on the “Patrol” a party numbering nearly 50, after an 
interesting and instructive survey of the well-appointed vessel, sat down 
to an excellent lunch in the handsome saloon, where ample room was pro- 
vided. The principal table was presided over by Capt. Dunmall, and the 
remaining tables by Mr. W. R. Lyne, Mr. G. C. Jack, and Mr. Fawcus 
(first officer of the ** Patrol"). | 

After the repast, which was well served, the toast of Success to 
the Patrol" was given by Mr. LYNE and briefly responded to by Capt. 
DUNMALL. The toast of the visitors was then given and responded to 
by Dr. WHOLEY and Dr. CAESAR. 

After the luncheon the large party took the 5:50 special for London, 
and thus terminated & very pleasant visit to Gravesend and to the latest 
additione to the fine cable fleet of the Eastern and Associated Companies, 
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A MODIFIED * PEARD " FUSE. 


Messrs, Veritys Limited are now putting upon the market a new 
pattern of the “ Peard ” fuse, the original form of which, as employed 
at the Bankside station of the City of London Electric Lighting Co., 
was described in The Electrician some time ago. The new pattern is, 
we understand, primarily intended for use on distributing networks, 
and is contained within а small hermetically-closed metal case. The 
arc, which momentarily exista on the disruption of the circuit, is 
entirely confined to within the inside of the fuseholder, and is 
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necessary vertical and transverse channels in the form of a cross, 
The fuse, which traverses the cross-channel, is reduced where it passes 
over the movable shutter, which is pressed against it by compressed 
helical springs ; when the fuse melts, the screen is propelled and cuts 
the fuse in two parte, and, by dividing the chamber, effectually pre- 
vents the continuance of an arc. The small quantity of the fuse thus 
melted and volatilised is immediately condensed and absorbed by the 
plaster forming the body of the fuseholder. The large cooling surface 
offered by the metal containing casa is amply sufficient to radiate the 
small amount of keat generated by the fuse, and it has been found 
practical to run the fase at a dull red heat continuously without in 
the least dameging the utility of the device. This form of the fuse, 
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Longitudinal and Cross-Sections of Fute. 


instantly extingui hed, so that the makers are confident that the fuse 
might be employed with perfect safety in an underground cable 
chamber full of explosive gas. 

The device, shown about half eize in the figure, consists of a small 
and strong metal case filled in with plaster of paris, and having the 


we are informed, has been submitted to exhaustive trials on overloads 
and short circuits with unlimited power, both before and after severe 
testa for heating and current-carrying capacity, and has given such 
satisfactory results that orders are now being executed for several of 
the large London supply companies. 


PARLIAMENTARY INTELLIGENCE. 


A number of bills have been uuder consideration by the Examiners of 
Private Bills during the week, and the following have been found to have 
duly complied with standing orders, and will proceed as usual:— Cleve- 
land and Durham Electric Power, Dudley, Stourbridge and District 
Tramways, London, Brighton апа South Coast Railway, Hastings Tram. 
ways (Exteps:on of Time), Poole and District Electric Tramways, South- 
Eastern and London, Chatham and Dover Railway, Dewsbury, Batley and 
Birstall Tramways, and Romford and District Tramways, 

The London County Council Tramways and Improvements Bill has been 
found not to comply with standing orders in respect of consenta to certain 
lines by the road authorities, and non-compliance with standing orders has 
alao been returned against the Wakefield and District Tramways Bill. 

The following bills have been read a second time in the House of 
Commons during the week :— 

Monday, March 2.—East Ham Corporation, Erith Corporation Tram- 
wags and Improvements, South Shields Corporation and West Ham 
Corporation. | 

Tuesday, March 5.— Cheltenham Tramways and Middlesbrough Cor. 
pora*ion. 

In connection with the General Powers Bill of the London County Council, 
Sir F. Banbury and Col. Legge have notified their intention to move an 
instruction to the Committee to which it might be referred to omit the 
clauses relating to electrical wiring, and the borrowing of money for this 


purpose. 


A MINISTER OF COMMEROE. 


In the House of Commons on Tuesday, Mr. HOULT moved :—“ That 
the constitution of the Board of Trade has become obsolete, and this House 
is of opinion that a department presided over by a Minister of Commerce 
and Industry, having the status of a principal Secretary of State, should 
be substituted for the] present office, to which should be entrusted all 


matters more particularly appertaining to commerce and industry, and to 
that end that an шту аша be forthwith instituted with the Mig v 
re- arranging the duties and functions of existing departments. Wit дан 
in апу way being antagonistic to the Board of Trade, he maintained P of 
as at present constituted it was absolutely impoesible for the dapi 

Trade to discharge the multifarious duties entrusted to 1t. Every о иј 
trading nation of the world had а Minister ої Commerce, and the lates 

country to make such an appointment was the United States. 

Mr. D. A. THOMAS seconded the motion, and recalled the fact that 
the Chambera of Commerce had been agitating on this matter since as far 
back as 1871, since which period the status of the Board of Trade had been 
in no way improved or enlarged. E 

Sir CHARLES DILKE, + an amendment to, or substitution of, Mr. 
Hoult's motion, moved the following :—“ That, with а view to аш 
trative efficiency, this House calls on His Majestys Government : 
undertake a redistribution of duties between the various 55 
departments concerned, with due regard to the interests of labour, an 
stated that what the mover of the original motion seemed to want " 
rather а change of name more than the creation of a new department. re 
all matters connected with commerce and industry were to be ыо І 
under the new ministry, the administration of the factory and mining law 
would have to be included. 

Sir A. ROLLIT said we wanted a real intelligence department for ier 
merce and industry. The present Board of Trade was an anachronism E 
a fiction. It only dealt with internal commerce, leaving over-seà commn 
in the hands of some other department, and if consular work were un E 
the authority of a trade department there would be a great alteration 
the cbaracter of the reporte. А ; 

Mr. Bell, Mr. Randles and Mr. L. Sinclair supported Mr. Hoult's motion. 

Mr. BRYCE argued that the Board of Trade was practically a rei 
of Commerce, and there was nothing obsolete in the соп шоп E 
department. If there were not a sufficient number of heads of ера: 
ments it was for the President to represent to the Treasury the nec ui 
for an increase in this direction. Considering the importance of vues 
in our national life he agreed that perhaps the Minister of Comme 
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otherwise the President of the Board of Trade, ought to be a Secretary of 
State, but what was more important was the re-adjustment of the work 
done by the Board of Trade. It was doubtful whether a specially-appointed 
Minister of Commerce could do more for trade than the Board of Trade did. 
The CHANCELLOR OF THE EXCHEQUER (Mr. Ritchie) said that a 
iari н from the President of the Board of Trade to а Secretary of State 
not of itself do as much as some persons imagined, and he did not 
share the view that such a Secretary of State would have more influence. 
All were agreed, however, that some reform was necessary, and although 
the Government could not accept this motion, which started with the 
assumption that there was to be a Minister of Commerce with the status of 
a Secretary of State, yet he could give an undertaking that an inquiry 
should be instituted, both into the position of the Board of Trade and the 
Local Government Board, which was also affected, and he would confer 
with his colleagues as to the natureof the tribunal. 
The motion and amendment were then by leave withdrawn. 


LONDON UNDERGROUND RAILWAYS. 
In the House of Commons on Monday, 
Mr. JEFFREYS stated that, having conferred with the Chairman of 
Committees of the Houee of Lords and the President of the Board of Trade, 


it had been decided that certain underground railway bills ought to be 


postponed until the Royal Commission on London Traffic had reported. 
The bills in question were the Central London Railway, the Great 
Northern, Piccadilly and Brompton Railway (New Lines), the North-West 
London Extension, the Clapham Junction and Marble Arch, Nos. 1 and 2, 
and the Metropolitan District Railway (Works) Bills. The bille which 
might proceed as usual were the Charing Croee, Hampstead and Euston 
Railway, the Great Northern, Brompton and Piccadilly Railway, Baker 
Street and Waterloo Railway, and the City and North-East Suburban 
Railway. It was also hoped that the Met р District Railway (Various 
Powers) Bill and the City aud South London Railway would be postponed 
until they could be further considered by the Chairmen of Committees of 
both Houses. 


Notice has been given by Mr. Kimber that he intends to oppose the 
second reading of the Baker Street and Waterloo Railway, Cen London 
Railway, Charing Cross, Euston and Hampstead Railway, City and North- 
East Suburban Railway and the Great Northern, Piccadilly and Brompton 
Railway Bills, on the ground that all theee measures contain provisions 
authorising the respective companies to enter upon, take and use the sub- 
soil and under.surface of any street without making any payment or 
compensation to the owners. 

With reference to the report circulated а fortnight ago that a bill was 
to be intioduced for the construction of a railway from Hammersmith via 
the City to the north-east of London, a petitition has now been lodged 
for this and a deputation waited upon tbe President of the Board of Trade 
on Friday last to enlist the support of the Government for the measure. 
No decision has been come to as to accepting the measure at thie late 
period. 


THE RECENT TELEGRAPHIO DELAYS. 


Mr. P. SMITH, in the House of Commons on Wednesday, asked the 
Poetmaster-General what steps were being taken to establish underground 
telegraphic connection between Edinburgh and Glasgow in order to pre- 
vent a recurrence of the breakdown which occurred during the recent galer. 

Mr. AUSTEN CHAMBERLAIN said he was receiving a deputation 
froin the Chamber of Commerce, and he would then have an opportunity 
of going into the matter more in detail. 


THE POST OFFICE TELEPHONE SERVICE. 

Mr. LLOYD MORGAN, in the House of Commons on Friday last, asked 
the Postmaster-General whether telephone wires had been laid in certain 
parte of Paddington 18 months ago but that the houses had not yet 
been connected up to an excbange. 

Mr. AUSTEN CHAMBERLAIN, in a printed reply, stated that the 
wires referred to were to be connected to a new exchange in Bird-street, 
Oxford-street, which would be known as the Mayfair exchange. Пі. 
culties had arisen in the acquisition of the property where the exchange 
was to be situated, but the work of alteration had been commenced, and 
the Office of Works expected to finish in about four months. After this 
the [installation of the switchboard would oc:upy another four ‘or five 
months, but he would do everything in his power to hasten the opening 
of the exchange in question. 


TELEPHONIO COMMUNICATION IN IRELAND. 

In the House of Commons on Thursday last week, 

Mr. M'GOVERN asked if the Postmaster - General could see his way to 
allowing public use, on the payment of a fee, of the telephones connecting 
sub-post offices in Ireland with the head or district offices. 

Mr. AUSTEN CHAMBERLAIN replied that the experiment was 
already being tried in one case, and if the hon. member would give him 
the names of any offices he had specially in view, he would see what 
could be done. | 


THE POSTAL TELEGRAPH SERVICE. 


In answer to Mr. Henniker Heaton, in the House of Commons on Monday, 

who asked that а committee of business men be appointed to inquire into 
the loss on the telegraph service of the country (see Zhe Electrician, Feb. 27, 
P 752), the POSTMASTER-GENERAL replied that the reasons for the 
oss in question were well known, and no useful purpose would be served 
by the appointment of а committee of inquiry. The public, through its 
members in the House, bad preferred greater facilities to revenue as a 
return for its money, hence the loss, 


MUNICIPAL TRADING. 


In the House of Commons on Wednesday, Mr. ANSTRUTHER, on 
behalf of Mr. Balfour moved :—“ That it is expedient that a Select Com. 
mittee of this House be appointed to join with a Committes of the Lords 
to consider and report as to the principles which should govern powers 
given by bills and provisional orders to municipal and other local authorities 
for industrial enterpriee within or without the area of their jurisdiction.” 

Sir A. ROLLIT, who regretted the suspension of the sittings of the 
previous, Commit tee, appealed to the Government to consider most care- 
fully the constitution of euch a tribunal. | | | ' 

Mr. BROADHURST opposed the re-appointment of the Committee. 

Mr. GALLOWAY supported the motion in the interest of the unfor- 
tunate ratepayer, as a porsible means of preventing the present tendency 
of increasing the rates. 

Mr. V. GIBBS argued from the same point of view, but thought the 
matter should be referred to a Royal Commission. 

Mr. GERALD BALFOUR said the question was whether the Committee 
of two years ago ehould be re-appointed. It was extremely desirable that 
the Board of Trade should bave the assistance of a careful inquiry to enable 
it to decide when a municipality went outside its province. For instance, 
the Board of Trade had hitherto refused to admit. into provisional orders 
provisions authorising the manufacture of electrical fittings. | 

Mr. J. BURNS said' the bcdy best able to decide whether or not elec- 
trical fittings should be made by the local authority was the municipality 
itself. He op the motion as an attempt to prevent local authorities 
managing their affairsiu their own way. 

The hon. member was speaking when the sitting was suspended. 


— — 


TRADE UNIONS. 

Mr. PEMBERTON, on Wednesday night, in the House of Commons, 
moved a resolution '' To call attention to the state of the law as it affects 
trade unions, and to move that a Committee be appointed to inquire into 
the existing law as it affects trade unions, and report what, if any, altera- 
tions should be made therein.” He explained that he did not propose any 
definite alteration in the law, but only asked for inquiry, as the law was 
uncertsin at present, and the workers were unable to fight on an equality | 
with their employere, for the workman risked his livelihood, whilet the 
employer risked merely a portion of his profits.. The chief ground for 
bringing forward the mot‘on was the broad one of public policy. 

Mr. HALDANE seconded thé motion, and Mr. GALLOWAY moved, as 
an amendment, that a Commission should be appointed instead of the 
Committee mentioned in the motion. 

Mr. J. Hope, Mr. Bell, Mr. L. Walton, Mr. Broadhurst, Mr. Stuart- 
Wortley, Mr. Shackleton and Mr. W. M. Ridley joined in the debate. 

Mr. ASQUITH said he had rarely heard a less profitable discussion. He 

that there were certain defects in the law which were capable of a 
clear remedy, but he deprecated in the strongest manner any Commission or 
Committee which might be relied upon aa an argument against immediate 
legislation. He suggested that the motion should be withdrawn. . 

The SOLICITOR-GENERAL pointed out that it was useless to discuss 
the question or to come to any conclusion upon the present motion, and 
joined with Mr. Asquith in his appeal to Mr. Pemberton to withdraw the 
motion. | : 

The motion and amendment were then, by leave, withdrawn, 


LEGAL INTELLIGENCE. 


[E 


Manchester Corporation and the Local Tramways. 


In the Court of Appeal, before Lords Justices Vaughan Williams, Stirling 
and Mathew, last week, the arbitration between the Manchester Carriage 
and Tramway Co. and Manchester Corporatiau and other local authorities 
in the district came on for hearing on the appeal of the local authorities 
from а judgment of Mr. Justice Bigham. , A special case had been stated 
by Sir Frederick Bramwell, the arbitrator appointed to settle the amount 
payable by the appellants to the company. The proposal was to acquire all 
existing tramways in and around Manchester and to run electric cars on 
these lines. The question for decision was whether tbe purchasing authorities 
were liable to take over from thecompany at a valuation the whole of the 
company’s dépôts, horsee, cars and other plant used by the company over 
their whole system. Appellants urged that they were only liable to take 
over certain of these depóte, &c. The company, on the other hand, con- 
tended that all their depôts and plant must be taken over at a valuatiau. 
The arbitrator upheld the company's contention and found that the com- 
‘pany were entitled to be paid £496,068 on that footing. His alternative 
award, if the purchasing authorities' contention was held to be right, was 
that they should pay to the company £229,553. Mr. Justice Bigham 
upheld the deciaion of the arbitrator, hence the present appeal. 

On Saturday, on a suggestion from the Bencb, it was decided to adjourn 
the hearing of the appeal in order that the parties might try and come to 
a settlement. ` 


British Electric Street Tramways (Ltd.). 


A petition by E. Bois for the compulsory winding-up of the above was 
heard by Мг; Justice Buckley on Tuesday. The petitioner asked leave to 
withdraw, the company having paid his debt. | 

Mr. LE BRETON, for a number of coutributories, in support of the 
petition; asked that the petition might be adjourned, so that his clients 


might be substituted аз petitionerk, but he was not prepared to go on at 


once, ‚ They were not aware the petition was to be withdrawn. 


G 


`~ 
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7 | i ted, asked f ts. 
Mr. б, HENDERSON, for other persone ннен was presented and | THE INSTITUTION OF ELECTRICAL ENGINEERS’ 
VISIT TO ITALY. 


advertised it was an invitation to creditors and contributories to come to 
the court and either support or oppose the petition. He allowed the 
petition to be withdrawn, but petitioner must pay the costs of all persons 


appearing under proper notices. 
Hedges v. Isle of Thee О, Tramways and Lighting 


At the Kent Assizes, held at Maidstone on Saturday, plaintiff (Mrs. 
Hedges) was awarded £200 damages for persona! injuries sustained tbrough 
the negligence of one of defendant company's eervants. It appeared that 
while plaintiff was driving with her husband in a trap along a narrow road 
at Margate a collision with one of the company’s cars occurred, plaintiff 
sustaining a severe shock. 

Mr. Justice LAWRENCE said that, although the Board of Trade did 
not restrain defendants from making tramways ia such narrow roads, the 
company ran their tram ways along it at their own risk. It was no defence 
to say that the authorities in London sanctioned that portion of the line. 
The public had the same right to use the road after as they had before the 
tramways were put down. 


According to the arrangements made for this, the party will 
be divided into two sections, A and B, leaving London on 
consecutive days, as follows, and uniting at Lucerne, where 
the first section will have spent one night en route :— | 


A.—The first party will leave London on the morning of Wednesday, 
April Ist, arriving at Lucerne about 9 a.m. on the Thursday, and departing 
from Lucerne on the Friday morning for Como, where they will arrive the 
same (Friday) afternoon. 

B.— The second party will leave London on the morning of Thursday, 
April 2nd, and will proceed direct to Como, the first party joining them 
at Lucerne, and arriving with them on the Friday afternoon at Como. 


The programme (subject to alteration) will then, in outline, 
be as follows :— 


Saturday, April 4th.—Visit to the Valtellina Railway. Travelling by 
steamer on the Lake of Como to Varenna, thence by electric railway to 
Sondrio for lunch, kindly given by the Adriatic Railway Co. ; after which 
the Morbegno power station and а sub station will be visited, and the 
рану will return to Como by railway and steamer. Arrangements will 

made for the ladies of the party to join this excursion, excepting (unlees 
by their special request) the visit to the power station. 

Sunday, April ^th.—Organised visit to the tomb of Volta. Entailing a 
сате of about half an hour from Como. Theremainder of the day will be 
eft free. | 

Monday, April 6th. —Visit to the Milan-Gallarate Electric Railway, &c. 
Travelling by railway to Varese for lunch, kindly given by the Mediter- 
ranean Railway Co.; then visiting the Tornavento power station and 
returning by railway to Milan. [Ladies may accompany this party, but 
are not advised to do so, lest the day prove to fatiguing for them.] 

Tuesday, April 7th.—Visit to the power station at Paderno, and to 
Messrs. Gavazzi's silk worke. Lunch being kindly provided by the Italian 
Edison Co. [Ladies may accompany this party, but are not advised to do 
во, lest the day prove too fatiguing for them.] 

Wednesday, April 8th.—Visits in Milan, including a selection from the 
following : The Royal Technical Institute, the Central Electric station, 
the telephone exchange, and the works of Mesara. Pirelli & Co. (clectric 
cables), Messra. Gadda & Co. (electrical machinery), Messrs. Riva Monneret 
& Co. (turbines), and the Officine Meccaniche (electric cara). [Ladies will 
not be expected at these works.] 

Thursday, April 9th.—Visit to the Vizzola power station and to Mesr. 
Tosi's works, and Messrs. Егиз and Banfi’s cotton mill. Travelling by 
electric railway, canal boat, coach or carriage and railway. Lunch kindly 
provided by the Societa Lombarda per Distribuzione di Energia Elettrica. 
[Ladies accompanying this party will not visit Mesers. Tosi's works, but 
will be received іп the gardens of Messrs. Frua and Banfi's works.] 


The official visits will be over on the Thursday evening, 
but, unless members specially wish to proceed home or else- 
where by night train, they will find it more convenient to 
stay in Milan until the following morning. Arrangements 
have been made accordingly. The cost of the tour, including 
railway tickets and hotel accommodation, will be about £19 
per head first class and £16. 103. second class. Full particu- 
lara have now been issued and are obtainable from the secretary 
of the Institution. 


Н. M. Salmony & Oo. (Ltd) 

On Tuesday, Mr. Justice Buckley, on a petition by Chauvin and Arnoux, 
ordered the compulsory winding up of H. M. Salmony & Co. (Ltd.). 

His LORDSHIP said there was no defence other than that the company 
had nothing to wind up, and therefore an order would be useless. No 
creditor appeared to oppose except the Stewart Syndicate, which was 
another company that in July of last year or thereabouts acquired the 
business of Salmony & Co. (Ltd.) The Stewart Syndicate were practically 
Salmony & Co. over again. Their offices were in the eame place, and their 
directors were to some extent the same people—the Stewart Syndicate. 
The petitioners’ case was that the Stewart Syndicate bad acquired a valu- 
able going business. It was said that the business, if advantageously 
worked, was a steadily increasing one, and had a considerable profit on a 
small and improving turnover if left alone. Tbat was not an argument 
he ought to listen to, and he therefore made a compuleory winding-up order. 


Mr. Н. M. Salmony asks из to state that he has now no connection 
whatever with Н. M. Salmony & Co. (Ltd.). 


Owles v. Casson and others. 

In the King's Bench Division on Wednesday, before the Lord Chief 
Justice апа а special jury, plaintiff sued four directora of the Hampstead 
Electric Supply Co. (C. P. Casson, Arthur Watling, Edward Jas. Read and 
the Chevalier Julio Soares) on eight promissory notes. It was stated that 
the company required money, and plaintiff agreed to make advances on 
bills, provided they were guaranteed by the directors. Twelve promissory 
notes were given, and the first four were met, but the others were not, and 
plaintiff now claimed the balance of £1,865. 4s. with interest. 

Judgment for plaintiff for £1,937, and costs. 


General Blectric Co. (1900) Ltd. v. A. Vandam & Co. and 
Vandam, Marsh & Co. (Ltd.) 

We are informed that plaintiffs in this action obtained, on the 27th ult., 
& perpetual injunction againat defendants restraining them from infringing 
plaintiffs’ copyright catalogues, and an inquiry as to damages and costs was 
also ordered. 

Defendants, who, we are informed, offered no defence, consentel to this 
or er. 


Hampstead Electric Supply Co. (Ltd) 


On Wednesday (before the Lord Chief Justice and a special jury), the 
action, Owles v. Read aud Others, was heard. Plaintiff, a registered 
moneylender, sued defendants, directors of the Hampstead Electric Supply 
Со. (Ltd.), in liquidation (Messra. C. P. Casson, Arthur Watkin, Ed. J. 
Read and Chevalier J. Soari), upon guarantees given, as alleged, in their 
personal character, to recover an advance of £2,500 with interest, which 
was made to the Hampstead Electric Supply Co. at а time when, in March 
and April, 1901, the company was in need of capital. The money was to 
be paid in 12 monthly instalments, and the firat four instalments had been 
paid. 

His Lordship directed the jury to find a verdict for plaintiff, and 
judgment was entered for £1,957, with costa. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Portsmouth Electricity committee require a mains superintendent 
with experience in high-tension alternating-current distribution, and 
in laying, jointing, testing and maintenance of high and low-tension 
concentric and single cables with paper and rubber insulation. 
Applications to superintendent (Mr. С. Price) by first post 20th inst. 
See advertisement. 

Mansfield Corporation require an assistant electrical engineer. 
Salary £140 per annum; also a ehift engineer, ealary £85. Applica- 
tions to the town clerk (Mr. J. Harrop White) by 13th inst. See 
advertisement. 

Metropolitan Electric Supply Co. require a junior assistant for 
testing department. Applications to superintendent, 10, Sardinia- 
etreet, London, W.C. See also advertisement. 

Dundee, Gas committee require a shift engineer, also a draughtsman 
experienced in steel coal storages, bunkers, conveyors, &c. Applica- 
tions to city electrical engineer (Mr. Н. Richardson), Dudhope 
Crescent - road, Dundee, by March 10. See advertisement. 

А student with mechanical and electrical knowledge is required 
for electricity supply works, also a reliable and experienced cable 
jointer. See advertisements. 


Southend Corporation require à tramway traffic superintendent. 
Applications to borough electrical engineer. 


2,000-Kilowatt Rotary Converters.—The Stanley Electric 
Mfg. Co. of America has secured а contract for four 2,000kw. 
rotary converters from the New York Edison Co. The trans- 
former equipment to accompany these consists of twelve 800kw. 
transformers of the air-blast type and four auto-regulators. 
According to the Journal of Electricity of San Francisco, the 
largest rotaries hitherto built are the 1,500kw. units in the 
Manhattan sub-statione, The contract also includes ten 
1,000kw. rotary converters, with thirty 400kw. transformers of 
the air-blast type and 10 auto-regulators. The above apparatus 
is to be placed in various sub-stations of the Edison system. 
The Stanley Company will also supply three new generating 
units for the Waterside station. The machines are to be 
8,500kw., 25-cycle, three-phase, alternating-ourrent generators, 
direct-connected to engines running at 75 revs. per min. 
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Reading Town Council require a trained practica] mechanical and 
electrical engineer for their tramways перат шепа Salary £300 per 
annum. Applications to the town clerk (Mr. Henry Day), Town 
Hall, Reading, by March 30. 


Mr. Theodore C. Parsons, the deputy borough electrical engineer 
at Salford has been appointed, out of 74 applicants, chief electrical 
engineer to the Burgh of Govan at £400 per annum. 

Mr. T. Dunn has been appointed of the Aston tramways 
at £400 per annum, increasing to £450 at the end of the second year. 

Мт. A. Е. С. Peel, ш r of the Lincoln Tramways Co., has 
been appointed manager of the Lancaster and District Tramways Co. 

Mr. W. C. Fripp, of Wallasey, has been appointed by the Crown 
Agents for the Colonies as assistant engineer at the Government 
electricity works, Malta. 

Mr. H. R. Mott has been appointed electric meter testing assistant 
to the Public Health Department of the City of London Corporation. 

Mr. Moss of Manchester has been appointed assistant electrical 
engineer at Asbton-under-Lyne at £150 per annum. 


EDUCATIONAL NOTICES. 


Scholarships.—The West Riding of Yorks. County Council 
offer four technological scholarships, each of the value of £60, 
for the school year 1903-4. These scholarships may be utilised 
for courses of instruction in connection with textiles, dyeing, 
engineering (mechanical or electrical), metallurgy, or other ap- 
proved industry. The scholarsbips are intended for young artisans 
who bave already a suitable amount of mill or workshop experience. 
Awards will be mainly based on results obtained at examinations of 
the Board of Education, South Kensington, and City and Guilds of 
London Institute. Application forms, &c., from the clerk, Technical 
instruction committee, County Hall, Wakefield. Seealsoadvertisement. 


Mr. C.J. Woodward, B.Sc., head of the chemistry department of the 
Birmingham Municipal Technical School, is retiring at the end of 
the present year. Mr. Woodward is the author of several works and 
Papers on physics and chemistry. 


Abyssinia.— It is announced that the use of both the telegraph 
and the со is being much extended in Abyssinia. For some 
years past there has been a telephone service between Adis Abeba 
and Harrar, and several other lines are either in course of construc- 
tion or projected. In the construction of land liue telegraphs 
considerable energy is being displayed, and under the supervision of 
Italian engineers a line connecting Asmara, Adis Abeba and Tigre 
with Maseowah is nearing completion, and will shortly bring the 
hinterland of Abyssinia and other far-away places within easy reach 
of Europe by telegraph. 

Argentina —From a despatch by Н.М. Consul at Buenos Ayres, 
we learn that a telegraph station has been opened at Cape Virgines, 
on the north side of the Atlantic entrance of the Straits of Magellan, 
connecting with the Government telegraphic system. The station at 
Cape Virgines is already in telephonic communication with Punta 
Arenas, which is in telegraphic communication with the Chilian 
Government system. It is further proposed to establish wireless 
telegraph stations at Cape Virgines and Ushuaia, so that maritime 
news may be obtained both from the Beagle Channel and from the 
Straits of Magellan. 

Chacabuco Municipality is considering a proposal to establish elec- 
tricity works at an estimated cost ct $14,000 (gold). 

La Plata and Ensenada l'ramways Co. have decided to convert 
their lines to electric traction at an estimated cost of about £15,000. 


Associated Ohambers of Commerce.— At the closing meeting of 
the Association of Chambers of Commerce in London yesterday 
matters telegraphic occupied an important place in the discussions. 
On a motion by Mr. Mooney “ That steps should be at once taken to 
connect all lightships and lighthouses with the shore by means of 
telegraphs, telephones or wireless telegraphy,” Mr. Marconi spoke 
and pointed out that in тогава there was no lighthouse yet connected 
with the shore]by wireless telegraphy, but outside this country 
the system was used in many places. He did not think there was 
any technical difficulty in establishing this service, and he had no 
doubt that the establishment of wireless telegraph stations of this 
kind would increase the safety of shipping. In addition to warships 
of mauy countries 28 pastenger lines were now furnished with 
Marconi wireless telegraph apparatus, and he pointed to the case 
which occurred in the recent great storm in the English Channel, 
when а large passenger steamer was in distressnearthe Goodwins. The 
vessel was seen by a Belgian steamer fitted with wireless telegraph 
арен and this vessel was enabled to report the mishap to Dover, 
whence tugs were despatched and the vessel brought into safe 
waters. Another resolution urged upon the Government “to pro- 
ceed as rapidly as possible with the Pan-Anglican cable scheme.” 
A further resolution was adopted that the Government should be 
urged to establish without delay additional and improved cables 


between the United Kingdom and the Continent, and to ө 
with foreign Governments for additional direct lines between the 
chief commercial centres of Great Britain and Europe. Another 
resolution was carried that the Government should be asked to 
reduce the telegraph rate to Paris to 1d. per word. Finally, a motion 
was carried objecting to the adoption of compulsory ‘‘ Vocabulary 
for code telegrams. 

Bath.—The special committee recently appointed to consider and 
report upon the terms of the Bath Electric Tramways (Ltd.) for the 
transfer of the electricity undertaking of the Corporation have 
reported against the acceptance of the offer, and recommend the 
Council not to either lease or sell the undertaking. 


Belfast.—For the six months ended Dec. 31, the receipts from 
sales of electric current were £10,676, against £8,726 in the corre- 
sponding period of 1901. 524,418 units were used for lighting or 
43,338 units in excess of 1901. Less than half the units consumed were 
charged at 61. and about half at 2d. For power 287,949 units were 
eold, against 132,713 in the corresponding period. Of this number 
87,897gunits were sold at 3d., 17,023 at 21d. and 183,034 at 1d. рег 
unit, an average of slightly over 2d. The Lighting committee 
recommend the supply of current for domestic uses at a flat rate of 
4d, per unit, but no reduction is proposed in motor charges. The 
chairman (Mr. Andrews) promises, if the accounts at March 31 
warrant it, to make a reduction in the first-hour charge. The 
committee have been invited to consider the advisability of adopting 
a universal flat rate, 

Berlin.—The entire network of the Berlin Grand Tramway Co. 
has now been converted to electric traction. The total length of 
track is 304 miles and both overhead trolley and conduit systems 
are employed. The profit for 1902 was £367,786, com with 
£293,000 in 1901, and a dividend of 74 per cent. has been declared. 
The present capital is £4,289,250, against £3,471,250 in 1901. 


Bermondsey (London).— On Tuesday the Lighting committee 
reported to the Council that the County of London Company was 
supplying electrical energy outside the area of their 1892 provisional 
ме reden ы to the South-Eastern Railway Co. The County of 
London Company had been requested to discontinue the supply, but 
had not done so. The Council resolved to approach the of 
Trade on the matter. 

In the past fortnight the number of equivalent 8 c.p. lamps applied 
for for private lighting was 1,081, making a total of 14,979 8 c.p. 
lamps to date, or including public lighting, 16,175. Owing to the 
increasing demand for current, considerable extensions of the plant 
are contemplated, the demand being already in excess of the station 
plant capacity. 

Blackpool.—Nernst lamps are to be substituted for the present 
incandescent lamps at St. John’s Market. 

Bombay. —The Municipal Council have entered into a conditional 
contract with the Brush Company for erection and equipment of 
electricity works. The contract is subject to the prior agreement 
with Mr. W. С. Bingham being held invalid. 

Bootle.—The Council 1es;»lved on Wednesday to apply for sanc- 
tion to a loan of £40,000 for extensions of the electricity works. 


Clacton.—The Council have decided to obtain a report from an 
electrical engineer on the proposal to obtain electric lighting and 
traction powers. 

Oroydon.—Sanction has been obtained to loans of £45,406 for 
electric lighting, repayable within 25 years, and £2,800 for enlarge- 
ment of electricity station offices, &c., repayable in 27 years. 

The Board of Trade have appointed Mr. Hugh Erat Harrison 
electric inspector under the Croydon Electric Light Order, 1891. 

Devonport.—The Admiralty have accepted the terms of the Cor- 

oration for the supply of electric current for lighting the R. N. E. 

ollege. The Electricity committee are also to supply current to Sir 
John Jackson (Ltd) at the dock extension works. 

Eccles.—Sanction has been obtained to a further loan of £22,000 
for extensions of the electricity works. 

The Electricity Supply committee hss been authorised to give a 
supply of electricity on the prepayment meter system. 

Electric Power in Canada. — Owing to the contest as to the 
franchise for the use of power from Niagara Falls, the Premier of 
Ontario (Mr. Ross) has promised to appoint a commission to inquire 
into the entire question thoroughly, and outline a plan by which 
municipalities of the province may develop, transmit and sell electric 
power from the Falls. 

Electric Traction on Railways.—It is stated that the Great 
Western Railway Co, propose to adopt electric traction on their 
branch line from Whitland to Cardigan. It is also stated that а 
committee of the directors is considering the question of electric 
traction generally, and that Prof. Kennedy has been called eo advise. 

Electricity in Gold Mining.—The report of the directors of the 
Mysore (India) Gold Mining Co. states that current from the Cauvery 
Falls electric р plant was first applied at the company's minea 
in July last. This power is used for driving 150 heads of stamps, 
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two large compressors and other machinery. The installation has 
proved an unqualified success, and has ensured greater uniformity of 
power than can be obtained from steam. The adoption of elec- 
tricity will render less machinery necessary, and, consequently, 
reduce the consumption of coal and the cost of supervision. 


Elland.— Ratepayers are vigorously protesting against the proposal 
of Halifax Corporation to abandon the project for the extension 
of their electric tramway system to Elland, and the Corporation 
have been asked to transfer to Elland Council the powers under 
their Tramways Act, so far as these relate to Elland. 


Felling.—The Council have entered into an agreement with the 
Northern Counties Electricity Supply Co. for the supply of electricity 
for public lighting, and the bill of the Newcastle-upon-Tyne Electric 
Supply Co. Is to be oppos ed. 


Gloucester.— Sanction to loans of £25,000 for additional generating 
lant, and £15,000 for extensions to mains, &c., i$ sought by the 
uncil. 


Hastings.—An inquiry has been held into the application of the 
Council to borrow £705 additional for electricity supply. No 
opposition. 

Heckmondwike.—The Council have adopted a recommendation 
of the Electricity committee to put down an additional 250kw. gene- 
rating set at the electricity works, and to lay a feeder cable. Tenders 
are invited on another page. 


Heston and Isleworth.—The plans and estimates of the proposed 
electricity works have been approved by the Council, and sanction 
to a loan of £35,000 has been applied for. 


Ilfracombe.—Edmundson's Electricity Corporation have started 
the erection of electricity station buildings at Shepherd’s Park, and 
the work of cable-laying will be commenced in a week or two. 


Infirmary Lighting.—Dewsbury and District General Infirmary 
is now lighted electrically with about 220 lamps. The wiring has 
been carried out on the distribution system in earthed steel tubing 
(all concealed), current being taken from the Corporation three-wire 
supply. The borough electrical engineer (Mr. R. H. Campion) has 
acted as honorary electrical engineer in the preparation of specifica- 
tions and supervision of the wiring and fitting work, which has been 
carried out by Messrs. D. Firth & У әз of Manchester. 


International Fire Exaibition —It is announced that good 
rogrees is being made with the exhibition to be held this year at 
Бае Court, London. "The Electrical sub-committee appeal to the 
electrical trade to take the opportunity ot presenting their manufac- 
tures in force to the large numbr of professional men, public officials, 
municipal delegates, &c, who will be attracted to the International 
Fire Congress to be held in July. 


Lemberg (Galicia) —The railway station in this town is to be 
lighted electrically, and it is estimated that the total cost of the 
installation will be 350,000 crowns. Tenders are to be opened on 
March 10 at the Directorate of the State Railways, Lemberg. 


Light Railways.—Gloucester Corporation and the County of 
Gloucester Light Railways Orders have been submitted to the Board 
of Trade for confirmation. Objections, 21st inst. 

Objections to the confirmation of the Barking Light Railways 
(Extensions) order were heard by the Board of 'Trade last week. 
Opposition was offered by the London, Tilbury and Southend 
Railway Co. j 

Au inquiry was held last wcek at Devonport into the Corpora- 
tions application for authority to construct a light railway to 
Crownhil. The Commissioners reserved their decision. 


. London County Council —At Tuesday's meeting it was agreed 
to loan £16,245 to Shoreditch for electric lighting. 

Tramways.—The recommendation that £21,100 be expended in the 
erection of sub-stations and workshops at New Cross and Camberwell 
in connection with the electrical working of the Council’s tramways 
was adopted. 

The discussion on an adjourned further report of the Highways 
committee recommending the expenditure of £278,000 in the con- 
struction of a tramway subway under the new streets, Kingsway 
and Aldwych, was adjourned for a week. 


Manchester.—The Electricity committee recommend a reduction 
of $d. per unit in the prices charged for current for power. 

At Wednesday’s meeting of the Council the chairman of the Elec- 
tricity committee (Mr. Howarth) referred to the recent actions 
against the Corporation in regard to vibration. Prof. John Perry, 
whom the committee had consulted, had arranged a scheme for alter- 
ing the engines at Bloom-etreet station to remove the cause of 
complaint, and the scheme had been sanctioned by Dr. Kennedy, 
Mr. Charles Hopkinson, Mr. Fletcher Moulton, K.C, and other 
experte. 


Mexico. A new company, entitled the Mexican Light and Power 

, Was recently incorporated in Canada, with a capital of 
$12,000,000, to take over the concession obtained by De. Vacquier to 
furnish additional electric power for Mexico City. Among those 
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interested in the company are Messrs. Jas. Ross and Wm. Mackenzie 
and Sir W. Van Horne. 

The Jalapa tramways are to be converted to electric traction. At 
first about 12 miles will be рр electrically. The entire system 
consists of about 62 miles of single track. 


Milton.—The Council will support the application of the Kent 
Electric Power Syndicate for a provisional electric lighting order. 


Municipal Telephony.—Belfast Law and Improvement com- 
mittees have been instructed to report by March 31 upon the 
necessary preliminary steps to be taken to establish а municipal 
telephone service. 

The Secretary for Scotland has authorised Glasgow Corporation to 
borrow another £80,000 for telephone purposes, in addition to the 
£220,000 already authorised. is consent is given— 

“In reliance on the offer of the Corporation to make such arrange- 

mente, by setting up а reserve fund or otherwise, as will prevent the 
reasonable possibility of the ratepayers being called upon at a future date 
to pay off a debt contracted in providing—at a price which, if this course 
is not taken, would be under cost price —a service which is used by & 
comperatively limited proportion of the community." 
In some preliminary correspondence between the parties, Lord 
Balfour suggested that the Corporation, in their own interest and 
that of the ratepayers, would do well to consider whether they should 
not materially shorten the currency of the telephone loans by setting 
aside larger annual sums for repayment of debt than at present con- 
templated, either in addition to or in substitution for the deprecia- 
tion fund. The town clerk, Sir James Marwick, in reply pointed 
out that up to the present а considerable proportion of the capital 
expenditure had not been directly remunerative ; but now that the 
great bulk of the plant was, or was about to be, brought into actual 
use, the Corporation expected that, in addition to setting aside 
sinking fund at the rate of 24 per cent. per annum, and maintaining 
the system out of revenue ın а thorough state of efficiency, they 
would be able to lay aside a substantial reserve to meet any expen- 
diture that might arise in future. 


Municipal Trading.—At the recent meeting of the National 
Chamber of Trade & resolution was unanimously passed in favour of 
confining municipal tradiug ** To those commodities which were of 
the nature of a monopoly, and which required the use of the public 
atreets for Mo rien &c., such as water, gas, electric light, trams, 
telephones and the like." 


Nairn.— Negotiations have been opened with Messrs. Crompton & 
Co. for the transfer of the Council's provisional order. 


Newcastle on-Tyne.—The General Purposes committee recently 
recommended that £21,000 out of next year’s estimated profit of 
£29,609 on the electric tramways be set aside for depreciation, &c. 

Ald. Baxter Ellis described the propoeal asa deliberate attempt to upset 
municipalisation. He moved that only £15,000 be set aside, and the 
Tramways committee, by seven votes to six, decided to adopt the lat:er 
figure. 

Newquay (Cornwall).—The Council have decided to obtain 
estimates for erecting electricity works. 


Para (Brazil).—The local tramways company, an enterprise which 
handles a heavy traffic, is under contract with the municipality of 
Para to introduce electric traction on their lines within the next two 
years. 


Penzance.—The Town Council have instructed the Electric 
Lighting committee to ascertain upon what terms a company would 
be willing to carry out terms of the Council’s provisional electric 
lighting order. А project to establish municipal electricity supply 
has been postponed. 

Presentations. Mr. G. L. Andrews, resident electric tramways 
engineer at Sunderland, who is leaving to take up a position at 
n has been the recipient of some handsome presents from the 
stall. 

Mr. Arthur J. Fuller, who was recently appointed borough elec- 
trical engineer at Fulham, was last week presented by the staff of 
Ayr electricity works with a gold watch. 

The directors of the Norwich Electricity Co. (Ltd), whose under- 
taking has b.en transferred to the Corporation, on Saturday 
presented each employee with а sum of money in recognition of 
their services. 


Provisional Order Transfer.—Failsworth Council propose to 
tranefer their electric lighting order (1899) to Manchester Corpora- 
tion, the Council reserving the right to purchase at 21 years, or any 
subsequent five years. The charges for current in the district are to 
be the same as in Manchester. 

Pwllheli.—The Council have decided to transfer their provisional 
electric lighting order of 1900 to the local gas company, retaining the 
option ot purchasing the undertaking at 15, 25, 35 or 43 years. The 
company undertake to reimburee the Council the cost of obtaining 
the order, and to supply current for public lighting at 4d. per unit, 
for private lighting at 61., and for power at 214. 


Redditch.—The Lighting committee report a' profit of £214 on 
the electricity undertaking for the past year. | | 
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Reigate.—An inquiry will be held to-day (Friday) into the appli- 
cation of the Council to borrow £3,500 for electric lighting extensions. 

A flat rate of 54d. per unit has been adopted for consumers who 
take current amountirg to at least £100 per annum. 


Ryde (Isle of Wight) —The Bennett-street gymnasium has been 
purchased by the Isle of Wight Electric Light Co. for a site for an 
electricity station. 


St. Anne’s-on-the-Sea.—An inquiry was held here on Monday 
into the application of the Council to borrow £12,023 for additional 
gence plant to enable the Council to supply electric energy to 

e Blackpool, St. Anne’s and Lytham Tramways Co. Technical 
details were supplied by the electrical engineer, Mr. J. H. Clothier. 


Sittingbourne —The Council have approved the Kent Electric 
Power Syndicate’s application for a provisional electric lighting order, 
8 right to purchase at the end of 21 years being reserved to the 

uncil. 


Stoke Newington (London).— The result of the poll of the rate- 
payers taken last week on the question of the promotion of a bill to 
authorise the Borough Council to take a supply of electricity in bulk 
from the neighbouring Hackney and Islington Borough Councils 
was (it is stated) that 2,371 votes were given for the bill and 2,117 
against. 


Te hic Communication with Iceland.—The Postmaster- 
General (Mr. Austen Chamberlain) will receive a deputation from 
the National Sea Fisheries Protection Association to-day (Friday) 
on the subject of telegraphic communication with Iceland and the 
Faroe Islands. 


Todmorden.—Application has been made for sanction to a loan 
of £21,274 for electricity supply. An extension of time for carrying 
out the Council’s order of 1901 is being sought. 


Underground Telegraph Wires to the North.— Yesterday the 
Postmaster-General stated, in reply to a deputation, that, with the 
assent of the Treasury, he intended this year to ask Parliament to 
vote £131,000 for the extension of underground telegraph facilities 
between London and the North. 


Watford. — Application has been made by the Council for a loan 
of £2,000 tor electricity supply extensions. 


Wednesbury.—The Council has resolved to oppose the South 
Staffordshire Tramways (Lessee) Co.'s bill for powers to construct 
tramway extensions, &c. 


Wimbledon.—The District Council has confirmed the appoint- 
ment of Mr. H. Tomlinson Lee as chief electrica! engineer, at a 
ealary of £300 per annum, rising by £25 to £400. The Council has 
increased the salary of Mr. R. N. Torpy, chief assistant, from £130 
to £160 per annum, rising by £25 to £200. 


Wolverhampton.—Electric current is to be supplied in future to 
the markets at 4d. per unit. 


Worcester. —The report of the electricity department for 1902 has 
been issued, and the substantial profit of £1,151. 2s. is shown on the 
yeare working, after paying all expenses, including interest and 
sinking fund. Iu 1901 the department generated 37:2 per cent. of 
their units by water power, while in 1902 this percentage rose to 
58:6. Coal ccsts have been reduced from 0 85d. to 0°63d. per unit, 
repairs from 0:16d. to 0°12d. Works costs have been uced to 
129d., the lowest yet reached, and the total costs stand at 1:591. 
The total capital expended to Dec. 31 was £114,815. 2s. 4d., against 
£88,879. 48. 4d. in 1901. The total revenue was £11,062. 38. 6d. ; 
interest and sinking fund £4,909, Ов. 6d. 906, 140 units were gene- 
rated, and 673,054 units were sold, compared with 662,569 in 1901. 
148,640 were supplied to public lamps and 524,414 to private 
consumers. Lamps connected (8 cp.) were 39,186 at Dec. 31, 
“р with 36,242. 

e salary of the electrical engineer (Mr. C. J. Sutherland) is to be 
increased from £350 to £450 per annum, with an ultimate increase 
to £500 by annual increments of £25. It is also proposed to grant 
Mr. Sutherland an honorarium of £150 in recognition of extra 
services in designing and erecting the new generating station at 
Hylton-road. 

The Electricity committee recommend the Council to expend 
£550 in purchasing the 43 electric lighting installations in the city 
wired by a private company on the hire-purchase system. 


York.—An inquiry was held on Tuesday into the application of 
the Council for sanction to loans of £10,850 for buildings and £50,000 
for plant at the electricity works. The town clerk (Mr. R. P. Dale) 
stated that the Council borrowed £20,000 for electricity supply in 
1897 and £20,000 for extensions in 1900. On thefirst year's working 
са April, 1901) there was а net profit of £98. Extensions were 

ecided upon in July, 1901, at a cost of £10,850, and further exten- 
sions were decided upon later at an estimated cost of £50,000. On 
the second year's working, after providing £2,242 for interest and 
sinking fund, the net profit was £349. 15s. 8d. The city electrical 


engineer (Mr. C. A. Midgley) said the demand for electric current 
had steadily increased. In March, 1902, the equivalent of 32,766 
8 c p. lamps had been connected, and they found it expedient to take 
steps for further extensions, and those formed the subject of the loan 
for £50,000. They proposed to provide two new steam dynamos of 
1,000 н.р. each, оола with boilera and other appliances, which 
would give а total horse-power at the station of 3,300, with а capacity 
for supplying 56,000 8 c.p. lamps. This would be sufficient for 15 
months, and then they would require more money for extensions. 
At present they had the equivalent of 42,500 8 c.p. lamps connected. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs» 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. p 


Darlington Corporation invite tendera for the supply and deliver 
of eight double-deck and eight tiogle-deck combination motor cars 
with complete electrical equipment. Specifications from the town 
clerk (Mr. H. G. Steavenson) and can also be seen at, but not obtained 
from, the ofli:es of the consulting engineers, Messra Kennedy and 
Jenkin, 17, Victoria-street, Westminster, London, S.W. Tenders to 
Mr. Steavenson, town clerk’s office, Darlington, on or before 
March 20. See advertisement, 


Wednesbury Corporation invite tenders for motor generatora, bat- 
tery boosters, accumulators, switchboards, cables boxes aud street 
work, meters, demand indicators and service fuses. Specifications 
after March 9 from the consulting engineer (Mr. F. J. Warden- 
Stevens), 34, Victoria-street, Westminster. An advertisement contains 
further particulars. Tenders to town clerk (Mr. Thomas Jones), 
Town Hall, Wednesbury, by mid.day March 28. 


Shipley District Council invite tenders for the supply, delivery and 
erection of a traction storage battery. Specifications from the elec- 
trical engineer (Mr. S. В Schofield), electricity works, Dockfield, 
Shipley, to whom tenders by noon March 16. See also advertisement. 


Sunderland Corporation invite ten lera for the supply of two Lanca- 
shire boilers. Specifications from borough electrical engineer 
(Mr. John F. C. Snell. Tenders (addressed chairman of Electricity 
and Lighting committee! to the town clerk (Mr. Fras. M. Bowey), 
Town Hall, Sunderland, by noon March 27. An advertisement 
contains further particulara. 

Sunderland Corporation also invite tenders for indiarubber-covered 
cables and stoneware casings for 12 months. Tenders to chairman 
of Electricity and Lighting committee by noon March 27. 

Sunderland Corporation also invite tenders for a fuel economiser. 
Tenders to chairman of Electricity and Lighting committee by noon 
March 27. 


Salford Tramways committee invite tenders for 12 months’ supply 
of materials, including electric car accessories, brushes, iron and 
steel, ironmongery, lead, paints, oils, wires, lubricants, &c. Ап 
advertisement contains further particulars. Samples can ba seen at 
the central car depót, Frederick-road, Pendleton. Tenders (addressed 
to chairman of the committee) to Mr. L.C. Evans, town clerk, 
Salford, by 13th inst. 

Salford Corporation also require tenders for stores for their electricity 
department for 19 months ending March 31, 1901. Tenders for 
electricity department by March 14. 


Bridgend (Glam.) District Council invite tenders for incandescent 
lampe, arc lamp carbons, wattmeters (for alternating current) aud 
incandescent electric lamp fittings for street lighting. Forms of 
tender, &c., from the clerk (Mr. T. J. Hughes), Tenders by 31st 
inst. See adverticement. 


St. Pancras (London) Borough Council invite tenders for supply- 
ing about 47 miles of lead-covered and armoured cables. Specitica- 
tions from the Electricity Department Offices, 57, Pratt-street, 
London, N.W. Tenders to town clerk (Mr. С. Н. F. Barrett), Town 
Hall], Pancras-road, N.W., by noon March 24. See advertisement. 


Heckmondwike Electric Lighting committee invite tenders for 
supply and erection of a 250kw. steam traction generator and pipe 
connections, underground lighting feeder and connections. Speci- 
fications, &c., of the engineer (Mc. George Н. Carter), Power Station, 
Heckmondwike, to whom tenders by March 20. See advertisement. 


Wigan Corporation require two water-tube boilers and accessories. 
Speciticatione, &c', from the borough electrical engineer (Mr. James 
Slevin), Bradford-place, Wigan. Tendera to town clerk (Mr. Harold 
Jevons), Municipal-buildings, Wigan, by 16th inst. See advertisement. 


London County Council invite tendera for a high-tension switch- 
board and an exciter switchboard for Deptford generating station of 
London Electric Supply Corporation. Tenders by 10 a m. March 24. 
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London County Council also require tenders for 100 double-decked: 
electric tramcars, complete with зоре trucks, &c. ; also 100 similar 
tramcars with single trucks. Tenders by 10 a.m. March 17. 

London County Council Zeune committee require 19 months' 
supply of electric lighting sundries for Claybury Heath and Horton 
asylums. Tenders by March 11. 

Shoreditch (London) Borough Council invite proposals for the supply 
of stores for one year from April 1 next, including electric cables 
and sundries, ironmongery, tools, &c., for the electricity works depart- 
ment, Tenders to town clerk (Mr. Н. Mansfield Robinson, LL.D.) 
by 3 p.m. March 10. 

Wimbledon District Council invite tenders for engine-room stores, 
cables, joint boxes and jointing materials, transformers, metera, 
demand indicators, lubricating oils and incandescent lamps. Tenders 
to the clerk to the Council (Mr. В. Н. S. Butterworth) before noon 
March 10. 

Brighton Corporation invite tenders for supply, delivery and 
drawing-in and 11 5 of feeder distributing and telephone cables 
for their electric tramways department. "Tenders to town clerk (Mr. 
Fras, J. Tillstone) by 10 am. March 9. 


Fulham (London) Borough Council invite tenders for electrical 
stores for year ending March 31, 1904. Tenders (on printed forms) 
to the town hall by 4 p.m. March 11. 

Rhyl District Council require arc lamp carbons and meters for 
their electricity department. Tenders to clerk (Mr. A. Rowlands) 
by March 16. 

Aberdeen Tramway committee invite tenders for supply of 12 roof- 
seat electric tramcars. Tenders to city electrical engineer (Mr. J. Alex. 
Bell), Electricity Works, Millburn-street, Aberdeen, by March 14. 


Edinburgh Corporation require tenders for a complete telephone 
installation at the Colinton Mains Fever Hospital. Tenders to town 
clerk (Mr. Thomas Hunter, W.S.) by 11 am. March 16. 


SPECIAL NOTICE. 


“Phe Electrician” Electrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. The book has 
been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &c., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulara relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &c, 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all mattera relating to the Electrical Profession and 
Industry, the following NEw items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. : 

New German Electric Wiring Rules and Regulations. 

Spanish Government Regulations affecting Electrical Installations in 
Mines and Metallurgical Works. 

Safety Regulations in German Electricity Works. 

Railway Telegraphs and Electric Block Signalling. 

Electric Lighting on the Railways of the United Kingdom. 

Water Power in Ireland. 

Standards for Copper Specifications. 

Electric Supply Mains Contracts. 

Electricity in Mines, Home Office Commission on. 

Engineering Standards Committee. 

Parliamentary Record for 1902. 

Factory and Workshop Regulations. 

New and Extended Interest and Sinking Fund Tables. 

I.E.E. form of Model Contract. 

Marylebone Arbitration Award. 

Purchase Prices of Electricity Supply Undertakings to Date. 

Canadian Government Agreement with Mr. Marconi. 

French Submarine Cable Projects. 

Submarine Cable Notes. 

Wireless Telegraph Notes. 

Telephone Notes. 

Long-Distance Telephone Notes. 

Wireless Telephone Notes. 

Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. | 

Agreement between the British Government and the French and Bel. 
gian Telegraph Authorities as to International Telephone Facilities. 


for 1902. 


Cables of the Empire—Digest of the Parliamentary Committee's | 


Report. &с, &c. &c. 


The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook ” remains as before—i.¢., United Kingdom, 12s. 6d., post 
free 13s, 3d. ; British Colenies, 14a. ; United States, 168. ; other 
countries, 15а. 


А n 


Halifax Corporation require tenders for engine-room stores, &c. 
for the electricity department, and tools, &c., for tramways depart- 
ment. "Tenders by noon March 14. 

Barking District Council invite tenders for overhead line equip- 
ment, 155 es, &c., and underground feeder cables, &c. Tenders by 
noon March 20. s 

Battersea (London) Borough Council require tenders for a 300- 
350kw. steam dynamo. Tenders by noon March 10. 


Burnley Corporation invite tenders for 22 electric motor cars, 
overhead equipment and copper bonds. Tenders by March 18. 


Weymouth Corporation invite tendera for the erection of electricity 
station buildings, &c. Tenders by March 11. 


Plymouth Corporation require electricity meters, transformera and 
cables. Tenders by March 16. 


Hornsey District Council invite tenders for stores for electricity 
works, &c. Tenders by 4 p.m. March 16. 

Manchester Corporation invite tenders for steel tramway poles and 
rail bonds. Tenders by March 9. 

West Ham Guardians invite tenders for electrical fittings. Tenders 
by 4 p m. March 18. 


Islington (London) Guardians invite tenders for a water-softener, 
condaneer, &c., for their infirmary. Tenders by 11 a.m. of March 19. 


The Commonwealth Ga::tte of Jan. 16 announces that tenders will 
be received by the acting deputy Postmaster-Geueral, Sydney, N. S. W., 
up to 2:30 April 15 for supply and delivery at the stores, Sydney, 
of telegraph, telephone and electric light material. Specification, 
&c, can be obtained at the General Post Offices at Sydney, Mel- 
bourne, Brisbane, Adelaide, Hobart and Perth, and samples at the 
four first-named offices. Tenders to the acting depnty Postmaster- 
General at Sydney. 


The Department of Posts and tha he xe Madrid, invite tenders 
for the supply of 30,000 zinc cylinders for Callaud batteries for use 
in the telegraph stations of th» State at Madrid, Seville, Barcelona 
and Léon (in quantities of 7,500 each), Particulars will be found in 
the Madrid Gazette for March 1. 


TENDERS RECEIVED AND AOCEPTED. 


Stoke-upon-Trent Corporation have accepted the following tenders 
for their electricity department :— 
Messrs. Dick, Kerr & Co., steam dynamos (with Willans engines). 
Меввга. Mavor and Coulson, balancer and boosters. 
Messrs. Crompton & Co., switchboard. 
Tudor Accumulator Co., battery. 
Callender’s Company, mains. 
С. and A. Musker, travelling crane. 
Dempster, Moore & Co., workshop machinery. 
Meldrum Bros., destructor, Green economiser and boilers (D. Adam- 
son & Co. as sub-contractors). 
W. H. Bailey & Co., pumps. 
Geo. Fletcher & Co., conveyor. 
Wimbledon Council have accepted the tender of Ferranti (Ltd.) 
for the supply and erection of a high-tension switchboard and switch- 
board gallery. The tenders were : — 


Ferranti (Ltd.) (accepted) £1,560 0 | Siemens Bros. & Coo £1,555 0 
Allgemeine Elektricitits British Thomson-Hous- 


Gesellschaft 1,800 0 en o tene 1167 0 
General Electric Co....... 1,686 0 | Cowans (Ltd. 944 0 
John Fowler & o 1,604 10 Bertram Thomas 905 10 


The Joint committee of the Kensington and Notting Hill Electric 
Lighting Companies have placed an order with Messrs. C. A. Parsons 
& Co. for the supply of one non-condensing type 750 kw. steam 
turbine alternator, 3-phase, 5,000 volts, 45 periods. 


London County Council have accepted the tender of the Cooper 
Patent Anchor Rail Joint Co. for 150 tons of sole-plates for use in 
connection with the reconstruction of the New Cross and Greenwich 
tramways at £1,746. 14s. 


The tender of Mr. F. Osman has been accepted by Southampton 
Corporation for the construction of the permanent way of the High- 
field and Old Portswood tramway routes at £2,387 and £2,231 
respectively. 

Bermondsey (London) Borough Council have accepted the tender of 
Messrs. Crompton & Co. for arc lamp columns, arc and incandescent 
lamps, switch pillars, &c., at £1,454. 

Hull Electric Lighting committee have accepted the tender of 
Messrs. Hewitt and Kellett for two Lancashire boilers at £1,039, 
and that of Messrs. Good brand & Co. for an economiser at £1,661. 

The tender of the Lincashire Dynamo and Motor Co. (Ltd.) has 
been accepted for an automatic reversible booster for the Bury 
(Lancs.) tramway system. | 

Darlington Corporation have accepted the tender of J. G. White & 
Co. for the construction of the permanent way of the municipal 
tramways The value of the contract is about £37,500. 
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Liverpool City Council have accepted the tender of the British 
Westinghouse Co. for three motor-generators for the Fairclough- 
lane station, at £995 each. 


Croydon Corporation have accepted the tender of Babcock and 
Wilcox for pipe work for the condensing plant, and that of S. Page 
& Son for foundations for new engine and generator. 

Watford Council have accepted the tender of the Paterson Engi- 
neering Co. for a water purifier for the electricity works at £185. 

Stone Guardians have accepted the tender of Evans & Sons for the 
erection of telephones at their hospital. 

St. Helens Cable Со. has received an order from Eastbourne 
Corporation for 2,000 yds. of cable at £380. 


Exeter Corporation have accepted the tender of Siemens Bros. & Co. 
for the supply of feeder cables and conduits at £2,450. 


Southampton Corporation have accepted the tender of Aiton & Co. 
for steam pipes and pumps at £1,559. 


Cleckheaton Council have accepted the tender of Messrs. I. and B. 
Umpleby for two boilers. 


Stockton Town Council have accepted the t«nder of Warren, 
Beattie & Co. for the supply of electric elevators and hoists at the 
Quay for £339, 

Cardiff Corporation have accepted the tender of Messrs. Musgrave 
& Sons for five Lancasbire boilere, mechanical stokers, conveyore, 
coal bunker, «conomieers, superheatere, &c., at £6,138. 


BUSINESS NOTIOBS. 


Mr. J. L. Brown ha: retired from the business hitherto carried 
on by him in partnership with Messrs. H. Duckett and T. C. 
McMichael as Duckett and Brown, electrical engineers, Edmund- 
street and Albion-rtreet, Birmingham. The business will be con- 
tinued by Mesera. Duckett and McMichael under the old style. 


Mr. Henry F. Joel informs us that he has purchased the lease, 
plant anc stock of the Wileon-atreet branch of Henry F. Joel & Co. 
and Thos. Potter & Sons United (Ltd) and proposes to carry on 
business as manufacturer and contractor of шош, motors and 
electric motor cars, &с, 


Messrs. Swinburne, Cooper and Baillie, 82, Victoria- street, London, 
S.W., have registered the telegraphic address Swooper London." 
The firm's telephone number remains 292 Westminster. 


BANERUPTOIES, LIQUIDATIONS, &c. 


John Fredk. Worthington and Gerald Nuttall, e'ectrical engi- 
neers, Hanley, were publicly examined last week. Nuttall stated 
his belief that if the assets were sold properly there would be a 
surplus. Examination closed. 


Meetings of the creditors and ehareholders of the British Power, 
Traction and Lighting Co. (Ltd.) were held in London on Wednes- 
day. The assistant Official Receiver (Mr. Winearls) reported that a 
statement of the company’s affairs at Aug. 27 last had recently been 
filed, ehowing unsecured liabilities £28,906, with assets valued at 
£37,548, wholly absorbed by the claims of debenture-holders, 
amounting to £10,000 :— 

The company was registered on Sept. 15, 1900, with a nominal capital 
of £52,000, іп 50,000 preference and 2,000 ordinary shares of £1 each, to 
take over the businesses cf the Engineering Cycle Works (Ltd.), the Eclipse 
Brass and Copper Со. (Ltd.), the Anglo-American Motor Car Mfg. Co. 
(Ltd.), the Power Transmission aud Traction Co. (Ltd.), and the Disc Hub 
and Components Co. (Ltd.). The business consisted mainly of the manu- 
facture of motor cars, The Official Receiver was appointed liquidator 
with à committee of inspection. 

Claims against the Surpriss Arc Lamp Syndicate (L*d.) must be 
sent by 28th inst. to Mr. Frank Brown, 1, High- street, Croydon. 


Winding up Petition.— A petition, presented by Pfeil & Co., for 
the winding up of Vaughan & Brown (Ltd.) will be heard in the 
High Court on 10ch inst. 


Sale by Tender. — Mr. Е. J. Terry Horsey (Messrs. Fuller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by tender, in 
one lot, the important and extensive electrochemical works of the 
Electrochemical Co. (Ltd.) at St. Helens, Lancs. The freehold 
works occupy about 144 acres, and possess both rail and water commu- 
nication. The buildings cover about 70,000 eq. ft., and are equipped 
with modern plant and machinery. Some particulars of the electric 
generating and chemical plants are given in an advertisement. 
Sealed tenders to Mr. F. J. Terry Horsey, 11, Billiter-equare, London, 
E.C., on or before March 25. Particulars, conditions of sale and 
tender forms may be obtained of Mesers. Walter Webb & Co., solicitors, 
23, Queen Victoria-street, London, E.C. ; of the receiver (Mr. Robert 
Shaw), 50, Denton's Green-lane, St. Helens, Lance. ; and of Messrs. 
Fuller, Horsey, Sons and Cassell, 11, Billiter-squere, London, Е.С. 

Plant, &c., for Sale.—A storage battery of 106 cells, each con- 
taining 11 platee, and three carboys of sulphuric acid are for sale. 
Offers to k, Union Offices, Patricroft, by Tuesday, March 10, 
See advertisement. 


Plant for Sale.—Mr. J. Frame, 5, Talbot-place, Dublin, has for 
sale some electric lighting plant, comprising four watertube and two 
dry-back, marine type boilers, alternators, dynamos, transformers, 
meters, &c. See advertisement. | 


Mr. Thomas Johnson, Prescot-street, Wigan, has for sale two 
Fowler vertical croes-compound engines. See advertisement. 


Messrs. Gordon, Wilkinson & Co.,21, High-street, Chesterfield, 
have for sale, owing to introduction of larger plant, & combined 
Davey-Paxman engine and E.C.C. dynamo ; also switchboard and 
instruments. See advertisement. 


Land for Sale.—Particulars are given іп an advertisement of 
some freehold land at seaside districts in Essex and Kent which the 
Land Company, 68, Cheapside, London, E.C., have for sale. 


Catalogaes.—The Simplex Steel Conduit Co. (Ltd.), 80, Digbeth, 
Birmingham ; 20, Bucklersbury, London ; and 1, Peel-street, Man- 
chester, have issued an exceptionally well-arranged catalogue of their 

— & manufactures in steel 
conduit for interior 
electric wiring. In 
the first place, we may 
refer to the shape of 
the book, which is 
similar to that which 
we have ourselves 
made familiar in “The 
— Electrician" Wire- 
Ё man's Pocket Book. ` 
It can, therefore, be 
easily carried in the 
coat breast pocket for 
ready reference. The 
list is an advance 
upon anything the 
company has pre- 
viously sent out, and 
contains particulars 
of eight grades of 
conduit and a Jarge 
number of new fit- 
tings, enamelled and 
galvanised. Attention 
is specially called to 
the screw socket 
T system, which has 

Fic. 1. been patented by the 
company, and is claimed to b3 a cheap metallically continuous 
system, having absolute electrical continuity, and which can be 
readily earthed at any point, so as to ensure a thoroughly water- 
tight, efficiently-esrthed circuit at low cost. The company point 
out that the adapt:tion of their ordinary conduit to a metallically- 
continuous system = 
can be easily made, 
and that with this 
system there is no 
liability to fracture, 
аз the tube is sup- 
ported in the socket, 
and the etrain act- 
ing outside the 
socket the full ғес- 
tion is preserved. 
It is also a special 
point with this sys- 
tem that when sere w- 
ing home the un- 
brazed ordinary con- Fio. 2. | 
duit there is a slight axial displacement along the seam, which locks 
the joint and ensures the continuity. All the screw-threads are 
рое and encl вед. The company are supplying patent spring 
ids for the smalle: -sized fittings, this method being now applied to 
their switch, ceil ng rose, wall plug, &c., fittings. The lids form 
a handy, 
expedi- 
{ tiousaud 
| reliable 
ы mount- 
ing, the 
insula- 
tion sys- 
Его. д. tem erec- 
ted with these fittings having a much higher value than those 
screwed direct into metallic boxes. Porcelain interiors for use with 
the company's standard junction boxes, both circular and rec- 
tangular, are listed, and considerable additions have been made to the 
stock of electroliers and brackets with turned and scrolled ornaments, 
In the illustrations herewith Fig. 1 shows the new patent spring 
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lid which the Simplex Company are applying to their fittings. These 
lids are stamped from sheet steel, a zin. lip being formed round the 
cireumference, this being made to fit accurately and to spring tight 
into the top of the box prepared to receive it. It is claimed that 
firm pressure only is required to make a perfectly watertight and 
secure fastening, which can be easily removed by the use of a small 
tool supplied for the purpose: Fig. 2 shows a switch outlet box 
fitted in the new spring-lid mounting. The metal ring is placed over 
the porcelain base, Ad after wiring, the cover is screwed down upon 
it, the ring being then pressed firmlv home in the box, and a secure 
and watertight fastening obtained. Fig. 3 is a 200-volt 25-ampere 
branch cutout, the dimension of the box being Зір. by 2in. by 2$in. 
These branch cutouts are mounted singly in cast-iron split boxes as 
single-pole cutouts, and can be so used, or the two together can be 
used to form a double-pole cutout. Wiring notes and instructions 
accompany the list, which will be found of much service by wiring 
contractors. 


Messrs. Kelvin and James White (Ltd.), 16-20, Cambridge-street, 
Glasgow, and 66, Victoria-street, London, S.W., have ready two new 
catalogues. Section] deals with Lord Kelvin’s standard balances and 
standard multicellular electrostatic voltmeters ; and Section 2 isa 
very complete catalogue and price list of this firm’s electrical instru- 
ments forswitchboard use an oe in electricity stations, high or 
low. tension. This second list deals very fully with the latest patterns 
of Lord Kelvin’s instrumenta, as well as with the large variety of 
recording voltmeters and amperemeteres, testing instruments, &c., 
which are manufactured by this firm. 55 the photo- 
graphic illustrations is a dimensioned outlined sketch which will be 
found of much assistance in switchboard design. The catalogues 
are well got up, and are provided with a useful foredge index, making 
reference to the descriptions and illustrations of the instruments easy. 


The General Electric Co. have ready T " section of their main 
catalogue, dealing with traction suppliee. The list contains special 
designs of hangers and ears, and there is listed, besides, with illus- 
trations, а large variety of bolts, strains, insulators, trolley heads, 
standards, patented safety devicea, &c., for overhead trolley working, 
and a description is given of Wood's patent combined watercart, 
rail-cleaner and snow-sweeper. Cars for motor equipment, linemens’ 
tools, electric car-heaters, foot gonge, waterproof trolley cord, car- 
lighting accessories, pushes and bells, traction telephones, and all 
the items that go to make up the details of electric tramway equip- 
ment are dealt with, in addition to a good selection of electric light 
m for inside and outside tramcars and Robertson lamps for use 
wi ese. 


In a pamphlet list now being issued by the Lahmeyer Electrical 
Co., 109-111, New Oxford-street, London, W.C, multi asyn- 
chronous motors of the Lahmeyer type are described and illustrated. 


A showy card advertising the merits of the B.T.-H. Edison 
incandescent lamp can now be obtained by the trade from the 
British Thomxzon-Houston Co., Rugby. 


Messrs. Griffiths Bros. & Co., of Macks-road, Bermondsey, London, 
S.E, have ready a list of their specialities for electrical engineers. 
Some of Messrs, Griffiths’ manufactures have been before the electrical 
industry for many years, and are consequently well known, but the 
list may be referred to for several novelties, and, in any case, will 
serve to remind users of insulating and other enamels and varnishes 
of Arg varied character of this firm's special makes of this class of 
goods. | 

The British Schuckert Electric Co. have ready an interesting 
pemphlet treating of continuous-current generators and illustrating 
а number of these machines, in particular the 1,000kw. set at the 
Glasgow Corporation electricity works. | 


The Fairbanks Co., 78-80, City-road, London, E.C., send us for 
review copies of three catalogues of power hammers, Reed pipe fitters’ 
tools and Skinner chucks which are stocked iu London. Copies of 
the catalogues can be obtained by the trade on request. 


Pacific Cable Board.—A hanging sheet giving particulars of the 
cable route of the Pacific Cable Board is issued, showing the offices in 
Great Britain where messages by this cable are received. 


“Municipal Year Book."—This instructive year book, edited b 
Mr. Robert Donald and published by Messrs. Edward Lloyd (Ltd.), 
Salisbury-square, London, E.C., price 3s. 6d. net, is just published 
for 1903, and contains the fullest particulars of recent developments 
in the work of local government. In its nearly 700 pages a vast 
mass of information relating to municipal matters is rendered acces- 
sible, and gives the book a special interest at the present time when 
the doings of local authorities are on so varied and extensive a scale. 
The Parliamentary and other powers under which local authorities 
carry out their numerous and important functions find a place in 
the book, which is arranged in а manner that will appeal to those 
who may require such information at а moment’s notice. 


Electric Launches.—The Thames Valley Launch Co. of 


Weybridge has recently delivered an electric launch to the order of 
Н.Н. the Maharajah Major-CGer. Sir Ganga Singh of Bikanar! a 


pinnace for use in the Bay of Naples ; and a 32ft. cabin boat for use 
in Durban by the Natal Government. 


Fire Risk Rules.—A new edition of the electrical installation 
rules of the Commercial Union Assurance Co., Cornhill, London, 


Exports of Electrical Apparatus and Material.—The follow- 
C0011 тїз of British manufactured 
apparatus and material (incl telegraph and telephone 

wire and material but not inclu trical machinery, which 


Africa—Alexandria, £48; Cape Town, £180; Durban, £1,407; East 
London, £363. Australasia — Adelaide, 2292 ; Auckland, £46 ; Melbourne, 
£293 ; Perth, £75 ; Sydney, £499 : Wellington, £4,575. Belgium—Bruesels 
£65 (telegraph material) Canada (via U.S.), £11. Channel Islands, £15. 
Ceylon—Colombo, £370 (including £330 telegraph material). CAili—Bocs, 
£4,289. China—Shanghai, £330. France—Paris, £880. Holland— 
Amsterdam, £50. India Calcutta, £569. Jtaly—Genoa, £280. Japan 
Nagasaki, £203 ; Yokohama, £424. Malta, £11. Mexico—Vera Cruz, 
£2,651. Spain—Santander, £13. Sweden—Gothenburg, 211. Turkey— 
Smyrna, £30. Total, £17,880, against £15,632 in the corresponding 
week last year (Feb. 26 to March 4). 


PATENT RECORD. 


oni 


The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 


М№оте. — Ine undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application їз made in London. 


November 11, 1902. 

Е. A. CAROLAN. Electrical distribution. (О.Е. Co, U.S.) 

W. N. STEWART and Н. E. Dick. Electric railways. 

О. J. Торак aud Н. A. C. SAUNDERS. I. ightoing guards especially 
applicable for submarine telegraphy. 

W. C. JonNsoN and J. W. Bass. Cables, 

W. С. Jounson and S. Paterson. Insulating material for cables. 

G. Н. Hart. Electric control of motors. (Date applied for, 
March 25, 1902, date of application in U. S.) 

А. Е. Berry and BnrrisH Evcrcrric TRANSFORMER Mro. Co. 
Transformera. 

H. BRooks, Protecting the third rail in electric railways.“ 


November 12, 1902, 
S. HINDLEY. Sheffield. Operating signals by electric tramcara. 
А, SowbEN. Halifax. Disconnecting and junction boxes for under- 
ground cables and manhole covers and frames for same. 
R. Онїввон. Producing induction currents, 
T. L. CARBONE. Arc lamps. 
W. W. PiLKiNGTON and W. R. ОвмАкрт. 


materials, 
November 13, 1902. 
W. ЕАСН. Shade or globe holder. | 
J. W. Вотсілкғе. Ceiling roses, cutouts and the like. 
J. S. HiaBriELD. Switches for starting motors. 
J. P. Leo DoNravr. Telegraphing instruments, &c. 


November 14, 1902. 

W. R. LatDLAW and G. H. Ѕсногаз. Manchester. 
descent lamps. 

. P. R. J. плив. Kingston-on-Taames. Switches. 
E. C. Goodrich, U.S.) 

E. Н. Hitt. Sheffield. Accumulators. 

. G. А. E. KOHLER. Controller for motors.* 

A. THEILGAARD. Treatment of waste gutta-percha, &o.* 


November 15, 1902. 
. W. B. Reparave and J. M. Roxzs. Eltham. Alternating - current 
frequency counter. 
. M. C. GREENHILL and S. E. HAMMOND. Batterie:. 
. A. F. Berry. Distributing and measuring alternatiog currents. 
. B.T.-H. Co. and R. C. CLINKEB. Synchronism and phase indicators, 


November 17, 1902. 
. J. F. Smits. Birmingham. Pendant, electroliers and bracket 
switch connections. 
. 8, HuTcHINS and C. E. Fry. Hanley. Trolley heads. 
. А. EcksTEIN and Н. J. Coates. Manchester. Electric ignition. 
. L. ScHUÜLER. Manchester. Operating switches, valves, &c. 
. W. V. Morten. Time signalling. 
. H. Luitngr and R. N. Lucas. Byfleet. 
. A. C. BRowN. Fire alarm posts. 
. E. Trzn, F. T. Ho- Ls and F. W. валка. Electric signalling. 


24,715. 
24,742. 
24, 744. 


24, 755. 
24, 750. 
24, 770. 


24, 772. 
24, 777. 


24.802. 
24, 820. 


24,857. 
24,859. 
24,865. 


Liverpool. Insulating 


24,890. 
24,915. 
24,943. 
24,962. 


24,986. Pendant incan- 


(N. Britz and 


Cut outs. 


25,263. 
25, 


25,142. 


25,444. 


25,457. 
25,482. 
26,500. 
25,511. 


25,519. 
25,522. 


23,524. 


25,546. 
25,554. 


25,558. 


25,570. 


„ W. MooREHRAD and 


„ J. W. Bowrgy and A. WaLTERS. Manchester. 
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November 18, 1902. 

bam. Fuse’, ‚ 

. ТАтгов, Jun. Manchester. Trolley guide. 
W. C. Waicutand J. W. Przgsow. Glasgow. Telephone systems.° 
A. Danny, J. A. ROBERTSON and С. Н. Јонмзох. Glasgow. 
Carrent indicator.* 

B.T-H. Co., D. P. Taomson and R. С, Comer. Regulating 
alternating-current motors. 


H. W. Cox. Notti 


. J. S. Раск. Electrical distribution. (Date applied for March 21, 


1902, date of application in U.S.)* 
Н. FrsHgR-SPENSER and Н. BRUNLESS. Railway systems. 
T. C. BupzR. Liverpool Trolley poles.* 


. А. CORRADO. Arrangement of the mercury cathode in voltameters 


without diapbragms for decomposition of alkaline chlorides.* 
A. CogRADO. Electrolytic treatment of liquide.* 
T. Witson. Devonport. Arm and trolley wheel controller. 


November 19, 1902. 


. H. T. HI. Wire catcher. 


W. R. B. Lockie. 
by electricity. 
nce.) 


Liverpool Working fire engines, pumps, &c., 
(В. Lefebore and La Société A. Thirion et Fils, 


Arc lamps. 
F. ATKINSON. Coin-freed galvanic machines. 

A. GRAHAM, Electric signalling. (M. Casabona, Italy.) 

Р. O' NMI. Telegre phy. 

F. L. MviBHEAD and J. Parr. Interruptera. 


P. IuHorr and the UxrrED ALKALI Co. Secondary electrodes. 
H. Conax. Clocks and electrical winding devices. 


November 20, 1902. 


J. FULLER and A. C. Leicestgr. Liverpool. 
for ship’s telegraphs and the like. 

W. ELLERTON. uchester. Rotary reversing gear for motors 
and the like. 

G. Ноокндм. Incandescent lamps. 

С, B. and W. ZABEL. Carbon or bru-h holders * 

D. Сова. Telephonic apparatus. 

Cromeron & Со. and J. R. MacIwTOsH. Boosters for charging and 
di charging storage batteries and regulating the pressure of the 
"bus bars. 

La Sociéré G. кт P. ps Mestral. Arc lamps and electrode: 
therefor. (Date applied for, Feb. 28, 1902, date of applisation in 
Franve.)° 

G. E. Barrys. Iacandescent lamps. 

C. ов KAN DO. Electric contact.“ 

November 21, 1902. 

C. S. Ввлавтлр and Т. L. ta Cour. Germany. Windings for 
compensated as; nchronous machines. 

S., W. and J. RawLiNsoN. Halifax. Tower waggons for trimming 
arc lamps or for repairing overhead conductor». 


. C. W. G. LirTLE,— Electricity meters.“ 


Recording apparatus 


25,576. Н. V. Kramer & Co, E. Н. HoRSTMANN and А. Н; nsruMAwx. Bath. 


Electric current meters. 
A.C. Heap. Lewisham. Electrical measuring instruments. 
G., Н. and W. Dickiwsow. Huddersfield. Electric tramcars. 
W. С. JzaPzmS. New carbon-holder. 
С.О. Bastian. Prepayment electricity meters. 
R. Е. W. Surra. Dryiog insulating varnishes. 


MARCOMm's WiRELESS. TELEGBRAPH Co. and C. S. FRANKLIN, Wire- 


less хамара. 
25,668. T. GILLARD. Liverpool. Electric light brackets. 
25,671. O. Renngrt. Switching arrangements.“ 


November £2, 1902. 
25,699. J. Е. Burcer. Glasgow. An electrical cure. 
25,711. О. S. Bracstap and T. га Cour. Germany. Alternating-current 


machines. 
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95,895. C. A. ALLISON. Magnetic ore separators. (С. E. Knowles, О, T. 
Young, G. T. Cooley, G. Н. Elmore, W. E. Brinkerhoff, E. O'Keefe 
and J. Herrin, U.S.)* " 

. E. A. CaRoLAN. Systems of electrical distribution. (G. E. C., U.S.) 

. E. A. CAROLAM. Systems of electrical distribution. (G. E. C., U.S.) 

. E. А. CAROLAN. Phase modifiers and systems of electrical distri- 
bution, (G. E. C., U.S.) 

. H. LEITNER and R. N. Lucas. Byfleet electric tram lighting. 

25,916. T. ре B. Lewis. Resistances. | 

25,917. W. S. Frost. Current generating and motive power machine. 


SPECIFICATIONS PUBLISHED. 
Мота. А1] Specifications can be obtained at the uniform price of 8d. each. 


1901. 
26,347. B.T.-H. Co. (Hewlett). Systems of electric generation and dis- 
tribution. 
1902. 

1,446. Імвлү (Pfirmaun and Wendorf). Electric signalling on, and stop- 
ping trains on, rail ways. | 

1,475. BscK1NGsALE. Feeder pillars for electric traction. 

1,961. GimLoT. Heating metals in electric baths. 

2,065. Wise (Maschinenfabrik Oerlikon). Driving gear for elestric vehicles. 

2,264. B.T.-H. Co. (Thomson and Callan). Insulating compounds. 

2,492. Lunn. Connections for concentri¢ cables. 

2,498, PALMER. Casings. 

2,520. Brirrow. Connecting and dissonnecting electric mains or cables 
їп street boxes. 

2,521. Barrrow. Disconnecting box for electric mains. 

2,666. B.T.-H. Co. (Erben). Brush-holdera. 

5,227. WALKER and WALKER, Electric ship log apparatus. 

5,819. NipLETT. Storage batteries. 

4,465. FARADAY. Switch. 

4,765. Crupainaton. Arc lamps. 

4,783. Raxwiines. Switch. 

4,930. JauNcgY. Supports for incandescent lamp globes. 

5,010. BraNcHET. Electric meters. 

5,190. VANDAM and MansH. Switches and wall-plugs. 

5,294. Caspar. Electric rammer for foundry and other use. 

5,412. LEcLERc. Electric meters. 

5,812, WooLLiscROrT. Liquid resistances or switches. 

5,997. Ов FzRRaxTI. Controlling of electric circuits. 

6,122. Oris ELEVATOR Co. (Otis Elevator Co.). Switches. 

6,253. De FERRANTI, GARRARD and CLOTHIER. Automatic circuit- 
breakers. 

6,345. TaBovLEWITSCH. Electric light signals. 

6,654. Bray. Switches. 

7,030. Ds Fsrranti. Electric fuses. 

7,075. Hogan. Multiplex telephony, telegraphy and transmission of 
impulses, : 

7,152. B.T..H. Со. (Day) Electrically oontrolling ship's steering 


ar, &c. 
8,557 and 8,558. B.T..H. Co. (Linn) Electric motor control systems. 
10,098. WEAVER. Starting switches for electric motors. 
11,074. B.T.-H. Co. (Lundskog)  Winding armature coils and the like. 
11,081. B.T.-H. Co. (Mackintosh). Automatically starting and stoppiog 
electric motors. 


11,500. Manks. (Cutler-Hammer Mfg. Co.) Multiple switches. 
12,671. Вовка. Telephone systems. 
15,438. Laze (Murray and van Vleck). Electric railway systems for 


percels with automatic operation. 

FARNHAM. Electric railways on a sectional conductor system and 
signals therefor. 

. Basr. Electroplating. 

. FrzMING. Electric measuring apparatus, especially applicable in 


13,787. 


J. L. Rourix. Electro-mechanical regulators. 

E. J. CHAMBERS. Additions to insulators for telegraph, telephone 
and electric light cables. 

. О. RzwxERT. Switching arrangements.“ 


November 24, 1902. 
.F. H. Hatt and C. Hatt. Birmingham. Ignition systems for 
internal combustion engines and analagous purposes. 
; f S. Pearson. Burnley. Electric lighting for public thorough. 
ares. 
25,778 Н. C. Watson and E. LrpDL&. Stockton-on-Tees. 
lock-switch and plug. 

25,794. P. C. MipDLETON and W. S. Н. SurrH. Controllers. 
25,797. E. F. Mov and Р. Н. Basrik. Safety fuses. 

25,805. G. A. Darsy. Birmingham. Ар electric beat indicator and fire 


Combined 


alarm. 
25,827. J. Forster. Glas; jars for batteries, car boy s, &c. 
25,829. C. ре Kanno. Rotatory current motors.“ 
. J, R. P. онн. Roses nnd switches for electric lamps. 
. A. Е. HowanTH. Kingston-on-Thamee. Conducting electricity 


to cars on the underground system. 


. IuRAT (Sprague Electric Co.). 
. McDoNaLo. 


. ACKERMANN and EuciscH. 


series arc lighting circuits. (Date applied for Nov. 21, 1901.) 
LOWENDAHL.  Conductiog materials for use in the rubbing or 
sliding contacts of dynamos and electric motors. 


. PoLLAK, Eaaer and SrLBERsTRIN. Perforating paper strips. 


Бокон. Are lamp. 


. LuTHY. Electric ignition for explosion motors. 
. MANNSTAEDT. Conduits for cables. 
. VOLKMANN. Quick break chopper-switch for high voltage currents 


with automatic spark extinguisher. 
Electrical controlling apparatus. 
Telegrapbs. (Date applied for, Јар. 27, 1902.) 
CARRUTHERS. Electric time-recording apparatus. 

R. Tris & Co. Lines of force for therapeutic purposes. 


(Date 
applied for, March 12, 1902.) 


. Hansen. Changing direction of motor by temperature variations. 
. ENGLISH and BURNS. 


Antiseptic telephone mouth-pieces. (Date 
applied for, Oct. 28, 1901.) 
Winding device for cables to which 


movable electric apparatus is attached. 


. JAGER. Incandescent lamp socket. 
. ENGELLSMANN. Projectors for alternating-current lamps. 


. W. OstwaLp. Electro-chemical treatment of gases. 
. W. Woop. Insulated and other shackles, 

. W. E. Fucker. Fire alarms. 

. J. BusH. Controllera for electric motors. 


November 25, 1902. 


F. W. SHorrocxs. Glasgow telephone switchboards. 


24,598. HAMMOND. Electric furnaces. 
‚550. Pxck. Systems of distribution. (Date applied for, March 21, 1902.) 
25,671 and 25,748. RENNERT. Electric switching arrangements. 
26,477. Ds KANDÓ. Rotatory current motors connected iu cascade. 
27,096. 1 VAN CLEEF, AUGER and NEwGaRD. Combined &witch 
and fuse. 
27,472. Sıemens BROS. & Co. (Siemens and Halske A. G.). Cooling devices. 
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COMPANIES' MEETINGS AND REPORTS. 


Telegraph Construction and Maintenance Co. (Ltd.) 


The thirty-ninth ordinary general meeting of the members of this com- 
pany was held at the offices, 38, Old Broad-street, on Tuesday, under the 
presidency of Sir Roperr G. W. Неввевт, G. C. B. 

The SECRETARY (Mr. E. Dickens) read the notice calling the meeting, 
and after the disposal of some formal business, 

The CHAIRMAN said: Gentlemen, I conclude that you will take the 
report as read, and I have much pleasure in moving its adoption. You can 
well understand with what satisfaction your directors and the staff of thia 
old-established and conservative company come before you to-day with & 
report of very exceptional importance. The figures given in the report are 
very considerable ones. "The report generally is couched in our usua! brief 
form, which leaves it to the chairman presenting it to you for adoption to 
make certain comments upon it, which I shall be very glad to do. The 
accounts for the year show a net profit of £99,406, after charging the 
interest on the debentures, and we brought forward £91,619, so that we 
have a tot*l of £191,025 to deal with, whereas in last year's accounts we 
had £181,000, or about £10,000 lese. We propose, as you see, to distri- 
bute the same dividend as last year We have provided, as the accounts 
show, for the purpose of dividends for 1902 tke sum of £89,640, 
апа we propose to carry forward the large sum of £101,380 to the 
credit of the current year, so that whatever may be our fortune 
in the current year with regard to obtaining work — remunerative 
work—the company and the proprietors will stand in a favourable 
position. You are aware that, under the provisions of the articles of 
association, it is the duty of the directora to declare what are to be 
considered the net profits of the compeny for the year, and that before 
doing 80 it is incumbent on them to make full provision for such sums as 
they may find necessary to meet contingent liabilities, and for new works, 
machinery and other purposes. Now, it happens this year very oppor- 
tunely that a considerable amount of the net earnings which we have been 
able to carry to the accounts of 1902 falls in at a time when we have forced 
upon us the necessity of dealing with very important repairs and renova- 
tions in our factories and extensions of them. As you are aware, the very 
hard work which the Company has been doing during the past year has ren- 
dered it almost impossible to keep the factories in as fine а position aa 
we have had them when there was less pressure of work, and a great 
deal remains to be done, both as regards the fabrics and the further 
installation of machinery. It is, therefore, very opportune that this 
year should find us with very considerable sums of money placed to 
reserves available for theee purposes. I may also remind you that a 
good dealof the money which has been brought to account for the year 
1902 is practically in anticipation of wbat might, under other circum- 
stances, have fallen to this year, 1903, because we have received a considerable 
amount of money in payment for cables which we have not yet completed, 
and which we have yet to lay, во it is right that we should carry forward 
to next year a considerable sum to equalise the finances of the two yeara. 
I think that that is about all I bave to вау to you with regard to tho 
fioancial position, which ie, of course, as you have not failed to obssrve, a 
very strong one. In previous years you have cordially approved of the 
appropriation of sums for tbe creation and enlargement of а fund for pro- 
viding pensions for the staff of the company. We ask you again tbi: 
year to provide а further £20,000 to this pension fund, which will make 
it amount ia the whole to £63,890. It has now, therefore, reached the 
point at which the board cau bring it into regular and systematic opera- 
tion. Ав I think you have had explained to you on previous occasion, 
our view of the manner in which the directora should generally deal with 
this fund, is that there should be established an equitable and rexonable 
system of pensions for the ordinary staff, and that the directora should 
reserve to themselves—as must be the case in all great institutions—the 
power of granting relatively larger amounts in all cases of very long 
service or of very exceptional ability or intelligence on the part of the 
officers. Before I sit down I should like to read to you a very short, but 
very remarkable statement of the work done by this company duriog the 
past three years. I am sure it will interest you very much, I: is au 
unparalleled statement, and yet, in referring to the cab'es laid all round 
the world by this company, it is a somewhat singular fact that the name 
of the Telegraph Construction and Maintenance Co. bas hardly ever been 
mentioned as the source from which these cables come. One might, in 
fact, suppose that, like Topsy, they bad “growed” at the bottom 
of the sea. But we do not think that we have had a fair amount of 
recognition from public speakers or the Press generally, considering that 
this is nearly the 40th year of the company's work, which bas always 
been done in an exceedingly good manner. We do not advertise ouraelves 
very profusely, but we do thick that when we have done a peculiarly fine 
amount of work some recognition would be gratifying to us. During the 
last three years we have laid cables completely round the world. In the 
beginning of the year 1900 we laid a cable between England and South 
Africa, and another from Germany to New York, after which the South 
African cable was extended to Australia by way of Mauritius, Cocos, 
Fremantle and Adelaide, From Australia the girdle round the earth was 
completed iu October, 1902, by the laying of the Pacificcable between Queens- 
land, Norfolk Island, New Zealand, Fiji, Fanning Island and Canada. These 
cablesincludethe Vancouver-Fanning Island section (3,458 knots), the longest 
cable in the world, and theCoc»s-Fremantle line, which wassubmerged in the 
deepest water yet experienced in cable-laying, its route crossing that portion 
of the South Indian Ocean known as the Wharton Deep," with a depth of 
about 5,500 fathoms. This system of submarine cables involved a length 
of 29,000 miles. In the same period we have also carried out minor con- 
tracts, which briog up our total output of "cable made” to nearly 
87.000 miles during the three years ending Dec. 51, 1902. This is equal 


toan average of 40 miles psr day throughout that period. In times of 
greatest pressure, however, the speed of making exceeded 60 miles per day, 
thus surpassing all records ia the manufacture of submarine cables | 
feel sure that that statement must be interesting to you, because it is 
quite an unparalleled record in every way. I have nothing further to 
say to you of my own origination, but, of course, if any shareholder wishes 
to make any remarks I shall be very glad to reply to him. І now move the 
adoption of the report and accounts to Dec. 31 last, aud the payment of a 
dividend of 24s. per share together with а bonus of 12s. per share (making 
$6s. per share), in addition to the 12s. per share paid to June 30, 1902, 
free of income tax. 

Sir JAMES PENDER, Bart., secoadei the motion. 

The resolution was carried unanimously. 

Oa the motion of Sir JAMES PENDER, sesonded by the CHAIRMAN, 
the retiring directors, Mr. Colin F. Campbell and Mr. Paget V. Luke, were 
re-elected, and on the motiou of Col. GORHAM, seconded by Mr. JAMES 
GIBSON, the retiring auditors, Mr. John Gane and Mr. Patrick A. Glegg, 
were re-appointed. 

Mr. GIBSON proposed a vote of thanks to the chairman, directors, 
manager and staff for their attention to the company's business. Не felt 
confident that with their directors and management the company would 
secure the same success in the future as they had had in the past. 

Mr. QUARTERMAIN seconded, and the motion was carried unanimous y. 

The CHAIRMAN: Оп behalf of the board of directora, and especially 
on behalf of the staff of the company at their various factories, abowd 
their ships and elsewhere, I thank you for the cordial manner in which 
you have accepted this resolution. It has been a time of bard work and 
anxiety, and also, I think, of great success; and it would be very ungene- 
rous if the chairman, speaking at this table, did not recognise the very 
valuable services we have received from the staff. Both the electricians 
and the commanders of our ships, as well as the managers of the factories, 
have been very severely tried in the past year, and they have carried out 
their duties with wonderful success. We are highly satisfied with their 
work, and I am very glad that Mr. Gibson has given full recognition to the 
services of the staff. 

The proceedings then terminated. 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The twenty-fourth ordinary general meetiog was held on Friday last, 
under the presidency of Mr. SIDNEY Ggpak. 

The SECRETARY (Mr. A. E. Salmon) having read the notice con- 
vening the meeting, . 

The CHAIRMAN said : Gentlemen, the Directors are able once again 
to advise а dividend of 20 per cent. Last year 15 per cent. of that 
was paid to you on March 1. This year it will be only 14 per cent, but 
then last year you had received an interim dividend of 5 per cent, while 
this year, in accordance with the wish expressed at the last annual meeting, 
that the interim dividend should, if circumstances permitted, be slightly 
increased, you have received au interim dividend of 6 per cent. In view of 
the great depression in trade generally in the past year, and of the fact that 
during the past year we had no large submarine telegraph orders, I think 
we may be very fairly rejoiced at the fact that we are able to maintain our 
dividend. I do not propose to go into the balauce-sheet, the profit and 
loss account, and the profit and loss general account, and compare the 
figures item by item with those in last year's accounta, because practically 
you can almost stereotype them. The figures, no doubt, are slightly 
different, but the result is almost the same. Lasst year our balance of 
trading account showed about £2,000 more than this year, and that, you 
may think, is a falling off, but even that is easily explicable. Although the 
profits remain only the same, the business is extendiog, but with the keen 
competition we have to contend with we are not able sometimes to make 
quite as much profit as previously. But, in consequence of that expansion 
of business, we find that our offices in Martin's-lane are not sufficiently 
large for our requirements. We have found accommodation in rather a 
remarkable building—a building known to most of you probably—very 
near to Finsbury-circus, in Blomfield-street, which I believe has been since 
the foundation of the society the central London offices of that most 
excellent institution the London Missionary Society. It is not, how- 
ever, only new offices that we have to take. In face of the keen com- 
petition which is going on in all manufacturing businesses —especially 
in a business во varied as ours—it is absolutely necessary that we 
should be in everything up-to-date, and we have come to the con 
clusion that, although we are not going to leave our present works— 
which are to» good and too admirably situated for us to leave them—yet, 
nevertheless, we must get an extensive site. We should like to get it close 
by us, but that is impossible, and therefore we are ia treaty for land further 
down the river, with respect to which we are hopeful of coming to terms. 
That leads me to another point. This time last year at our general meeting 
I indicated that it might be necessary for the Directors to use the powers 
with which they were entrusted some time ago of issuing the unissued 
capital. That, as you know, consists of £25,000 in preference shares 
and £25,000 in ordinary shares. It was not thought that that new 
capital would have to be raised before this, but I thiok there is very 
little doubt that we shall have to raise it during next year. We 
shall probably before very long send a circular to all the ordinary 
ehareholders, and offer them the shares at a price. The Directors 
have not actually passed any resolution upon the subject of price but, 
as at present advised, we think the shareholders would be glad to take 
up this capital at 10, and those who cannot afford to do it will have a sale- 
able option to take to the market. There is just this one drawback— 
these shares, as they cannot be paid up for some months, will not be 
quotable on the Stock Exchange in the rame way as your present 
shares. With reference to the preference share» we shall, I think, 
get them out among our shareholdera, as before, at par. 1 may 
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perhaps, say a few words about the slight decline in the value of 
our shares on the Stock Exchange in the last few weeks, which 

decline is shared to at least an equal, if not a greater extent, by our rivals 

in business. 1 believe the decline to be owing not to anything whatever 
in the least weak in this Company or in our accounts, but to the alarm 
which some people entertain by reason of the sa of the Marconi 
system. I am not a scientific man, but I know that that is а most marvel. 
lous iuvention, and, so far as I can understand it, it seems to be very suc- 
cessful, but whether it has reached its limits of success, I do not know, 
nor do I know what effect it may have on us except within a short 
limit. But 1 might point out that our business which might be affected 
by the Marconi system of telegraphy is only a part of our business, and not 
the larger part. The Marconi system will not affect that. Then there 
is the telephone, and if it may affect that business as between one town 
and another, it will not affect it as between the inhabitants of the same 
town. There will be the same general telephone system in towns, villages, 
and also in houses, as at present. Again, electricity is becoming more aud 
more used for traction purposes. For all theee things there is a demand, 
and a contioually growiog demand, for the articles we manufacture, and 
which will not be affected by the Marconi system. Therefore, we may wish 
that system God -npeed. and hope that it may turn out, as other great inven- 
tions of the human mind have done, for the general benefit of the public. 
We are not afraid of the lo:s—the very little loss - it might cause ia our 
own business, which is rnostly independent of it ; and I do not think that any 
of us need run away and sell our shares from alarm that the Marconi syatem 
is going to emash us to amithereens, or, that we need put our money else- 
where on that account —perhape, ia Marconi shares, I hope that none of 
you will do that, and certainly your Chairman will not follow such а 
course. I shall keep my hokling and I hope to increase it rather than 
diminish it. I now move the adoption of the report and accounts. 

The MANAGING DIRECTOR (Mr. George Sutton) seconded. After 
referring to the past prosperity of the company, and the favourable 
outlook, Mr. Sutton continued: Some shareholders with whom I come 
into contact in the course of business, have asked me, How is it that you 
are going to build these works near London? Big works are leaving 
London and going to to places near coal supplies and to central positions ? 
Well, we have considered all that. I do not want to go into details as to 
our reasons for keeping in the neighbourhood of London, but we have con- 
sidered all parts of the country—the Midlands and the North—and have 
finally decided tbat it is to the interest of Henley's Compeny that the new 
works should be constructed within easy reach of London. We have got 
near enough to London to feel secure that the works will not come under 
the regulations of the London County Council. We had previously never 
quarrelled with the London County Council, and we have spent thousands of 
pounds on works to meet their requirements under the Factory and Work- 
shops Act, but at last we have quarrelled with them — within the past two or 
three weeks. Iwill not mention the case, because no decision has been given 
upon it, but perhaps some of you will see the case reported in the news- 
papers. I wish you to understand that we do all we can to meet this body, 
and it is not because of the London County Council that we are removing 
our works from london. The principal reason—the first reason that induces 
us totake our works outside London—is the Metropolitan Building Act, which 
will not permit us to erect buildings that are suitable for our purposes. We 
are limited by that act to & capacity of 400,000 cubic ft., and as we 
want a building of larger capacity than that, we must, to obtain it, get 
outeide the working of th» Metropolitan Building Act. I haveoften wondered 
why а elight amendment should not be made in that act, by which the 
local authority might have the power to grant the right to erect buildings 
with something more than 400,000 cubic ft. capacity. At present the 
Building Act allowa 250,000ft, with power to the local authority to 
authorise buildings up to 400,000 cubic ft. capacity. We have no difficulty 
in getting that permission from the London County Council, but we want 
more than that, and to obtain it we must go outeide the range of the 
Metropolitan Building Act. 

Mr. LAMONT inquired if the proposed amalgamation scheme was 
entirely at an end. 

The CHAIRMAN : I cannot say more than I said last year—that the 
door was shut, but not slammed. Не then put the resolution, which was 
carried unanimously, as was a motion to pay the dividends. Resolutions 
were afterwards passed re-electing the retiring Directors, the Earl of 
Galloway and Sir Henry M. Stanley, G.C.B., and the auditors. 

The CHAIRMAN then proposed a vote of thanks to the Managiog 
Director, the secretary and the staff in London and at the branches at 
home and abroad, and aleo the chief engineer and staff at the works for 
their valuable services during the past year. 

Mr. LAMONT, in seconding the motion, observed that the dividend 
itself was a most eloquent commentary on the value of the services 
rendered by the gentlemen mentioned. 

Mr. LAMB enquired whether their thanks could not be accompanied by 
a bonus of 2 per cent. to the staff, to be paid as long ae 20 p-r cent. was 
declared, but to be reduced if the dividend were reduced. 

The motion was carried unanimously. 

The MANAGING DIRECTOR, in acknowledging the vote, observed 
that under the articles of association the Board had the power to give 
bonuses to any member of the staff, and every year, apart from the clerical 
staff, bonuses were given to the workpeople in many cases. In the future, 
however, sometbiog might be done ia the way of extending the bonus 
system to the whole of the staff at Woolwich as well as in London. 

The CHAIRMAN added that he hai long taken an interest іо the co- 
operative system, and in seeing the great advantage of workmen as well as 
the staff sharing in the profits. The matter, however, was a difficult one 
to carry out rightly and in such a way as to avoid heartburniogs, and at 
present he had not been able to vriag it to such a point that it could be 
submitted to а general meeting. 

А hearty vote of thanks to the Chairman terminated the proceedings. 


City of London Eleotric Lighting бо. (Ltd.) 


The ordinary general meeting of this company was held on Wednesday, 
under the presidency of Mr. GEoRGE HERRING. 

The SECRETARY (Mr. J. Cecil Bull) read the notice convening the 
meeting and the auditors" report. 

The CHAIRMAN said: Gentlemen, the gross revenue shows about 
£1,078 more tban last year. This is a very small increase when you 
remember that one and a-half million more unita have been sold this уезг, 
but it is the result of competition with a lower rate of charges. With 
regard to the expenses of generation aud distribution, the cost of those 
items now amounts to £62,000 odd, as against 4£85,000, and thia 
decrease in the outlay follows on а decrense of last year of £21,000. I 
will give you the figures for the last three years. In 1900 it cost us for 
generation and distribution £106,000; in 1901, £85,000; in 1902, 
£62,000; and this notwiths'andipng each year we have increased the number 
of units generated. Fur last year we had an increase of 1,500,000 unita 
and saved on generation £353,000. Last ycar the consumption of coal 
showed а £23,000 decrease, and this year we have again а reduction of 
£21,000. This is due partly to the lower price of coal and also to the 
smaller consumption of coal per unit geuerated. "The engineer's figures of 
coal used per uuit for generation, compared with other companies, is: City 
Company, 0 5924. : the Caaring Cross Company, 0°778d. ; the St. Jame.', 
0:6554. ; the Westminster, 0 758d. We have succeeded in generating a unit 
at a lower figure than any other company as regards the consumption of 
coal. Rent, taxes and wages have increased by £4,000. In Southwark we 
had to pay 23. 61. in the pound more by reason of the Corporation's loss ` 
on electric lighting. If you gentlemen continue to support the extrava- 
gance of the municipal rulers, it will go on increasing until we sball 
all feel the perils of it. I believe the common sense of the British publ c 
will at last come to our rescue and we shall not go on at this extravagant 
rate. Repsirs and maintenance we have now put under the heading of 
expenses, whereas formerly our custom was to place so much to a reserve 
and deduct from it the cost of repaira and maintenance, "The present 
method we consi ler the proper one, although it apparently makes the real 
economies effected by our Company worse by more than £17,000 than 
really is the oase. That is, if we had put the £25,000 to reserve fund and 
deducted the cost of maintenauce and repeira, the cost here would have 
been £17,000 les: As to staff superannuation fund, I shall have to 
move a resolution later on and will then speak on that more in detail. 
As to the average price per unit obtained, last year we received 4'54d., 
and this year 4'04d., or we have sustained a loss of Ad. per unit. This is 
partly caused by competition, but principally to getting rid of short-hour 
customers. They paid high rates, but did not remuuerate us for the 
outlay on the plant. We have lost many of these to our competitors, and 
if they can turn them into profit they are welcome. With our long 
experience we cannot. I hope to lose more of them and replace them by 
long-hour consumers, which, at the lower rate, yield а profit. 
Despite the severe competition we have increased our customers 
by 370, and in the number of lamps there is an increase of 25, C00. 
During the first six weeks of the year there is a stil further 
increase of 25,000 lamps to be connected—that is, over and above 
the loss we have sustained to the Charing Cross we have still an 
increase of lamps. Аз regards the reserve fund, I would point 
out that the £25,070 carried over can be used for equalisation of 
dividends —that is, 16 із not earmarked as the other sums are for reserve. 
Last year I told you that, provided we gave a good light and charged a 
low price, I feared neither the competition of the Charing Cross Company 
nor the persecution of the City Corporation. Ав regards the former we 
have the following facts : —We have increased our customers to, eay, the 
end of February by 425, our 8 c.p. lampe by 50,000, and oar net earnings last 
year by £22,000. As tothe City Corporation peraecution, that continues, and 1 
will give you thelastestinstance. From January, 1901, we have been supplying 
them with light, апа no objection has been raised to the quality, aud the 
charge has been reduced to their terms, but, in respect of the payment, we 
have not got a penny, although we have applied incessantly. Now, after 
two yeara' waiting for the money, they offer to pay us the money due to us 
if we will give them a discount of over 50 per cent. They owe us £35,167, 
and they offer to pay £1,547. We offer and agree to adopt the charge they 
stipulated because of the competition, but we refuse to allow the discount. 
One more instance of the methods of the Corporation. The following ia 
from а speech of one of their members. It is taken from а newspaper, 
and the heading is in very large lettera. It says 6, OOO, OOO saved," and 
it goes on to give some atartling figures. One of the members of the Сог. 
poration stated that he bad calculated that during the three years the 
S rand Company's competition in the City had been going on the citizens 
had saved £400,000, and before the period elapsed when the Corporation 
would be entitled to purchase the undertaking no less а sum than 
£6,000,000 would be saved. Now, gentlemen, our total gross revenue does 
not exceed £250,000. How by any poesibility can they have saved 
£4(0,000 in three years? And our income has increased, not decreased. 
Yet this foolish statement was listened to by the members, and, so fur as I 
know, without dissent. I am sorry to have detained you upon this, but it 
is а sore point with us here. I now move the ado;tion of the report and 
accounts for the year ended Dec. 51, 1902. 

Mr. JOSEPH В. BRAITHW AITE, jun., seconded. 

Mr. A. J. HARRIS asked whether the Board were keeping money in 
reserve in order to pay an interim dividend. The shareholders were all 
delighted with the accounts, and it would only have increased their 
enjoyment had they received a little higher dividend. 

The CHAIRMAN : In view of the competition and of many things— 
there is а decision of the House of Lords—we think we are right in keep- 
ing, as we have done, а good reserve and a good carry forward. With 
regard to an interim dividend, more or less that depends upon the first 
half of the year. 
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The resolution was adopted. 

5 approving of the dividends set out in the report was next 
carried. 

The CHAIRMAN then moved that the aotion of the directors in con- 
stituting the company a contributing company cf the British Electrical 
Superannuation Fund be approved, and that the directors be authorised to 
continue to make such annual contributions to the fund as may be neces. 
eary in accordance with the rules. He said the best thing they could 
possibly do was to get good men, and the next best thing was to keep them. 
This superannuation fund was for that purpoee. The fund had cost them 
£178 last year, and the utmost would be £400 to £500. | 

The motion was seconded by Col. MARTINDALE and adopted. 

The retiring directors, Col. Martindale, C.B., and Mr. P. D. Tuckett, 
were re-elected, as were the auditors, Messrs. W, Н. Pannell & Co. 

On the motion of Mr. Harris а hearty vote of thanks to the chairman, 
directors and employés of the company was carried unanimously. 

The CHAIRMAN, in r:turning thanks, said he wished to associate the 
names of two gentlemen connected with the company upon whom a great 
deal depended for its success. Опе was Mr. Frank Bailey, the author of 
the profitable reductions in the generation and distribution expenses, aud 
the other, Mr. J. Cecil Bull. 

Mr. Harris having included the names of Mr. Bailey and Mr. Bull in the 
terms of his resolution, Mr. BAILEY returned thanks on bebalf of the 
staff, saying that enrolled in the company’s service were experts in every 
branch of the undertaking. In the works at Bankside the company had 
a staff unequalled in knowledge of their work. 


Chelsea Electricity Supply Со. (Ltd.). 


The ordinary general meeting was held on Wednesday, Мг. J. IRVING 
CoURTENAY in the chair. 

The SECRETARY (Mr. S. J. Cluer) having read the notice convening 
the meeting, 

The CHAIRMAN said : Gentlemen, it is satisfactory to the directors to 
be able to recommend an increased dividend, notwithstanding that a 
larger sum has been placed to credit of renewals and depreciation and 
that a sum cf £896. 19s. 3d. has been written off suspense account, 
which is £744 more than was appropriated last year. Capital expenditure 
shows an increase of £30,000, but of this only £12,000 has been spent on 
plant and mains, the remaining £18,000 having been used in completing 
the purchase of land and property which will be required for extending our 
principal generating station. The mains department has been occupied 
with a wotk of considerable importance, namely, the extension of our direct 
supply mains, which will enable us to deliver to customers in the larger 
portion of our area direct from the generating works, instead of having to 
pass the current through a transforming and distributing station. The 
development of this system has only become possible since lamps 
suitable for higher pressures have been put on the market, and we 
hope in the future to effect considerable economies both in capital 
expenditure and the distribution losses by taking full advaatage of 
the direct system. Very considerable progress was made during last year 
in changing over to the 200-volt supply. We are still in negotiation with 
those who remain on the 100.volt pressure. This alteration has neces- 
sitated considerable outlay during the year, which has been added to the 
suspense account, and of that account one-third has been written off. This 
outlay will be well repaid in the future, as the supply at the higher prea- 
sure will result in а saving in expenditure on mains. The reduced cost of 
the supply at 200 volts enables us also to deliver at a lower price to our 
. customers at that pressure, and we have no doubt that this will lead to 
the supply being made use of to а greater extent than in the past. Те 
price of coal during 1902 was lower than in the previous year, aud а 
further reduction in the working costs has been effected. The number of 
lamps added during the year was 14,671, compared with 15,754 added during 
1901, and therevenue per lamp hasimproved. The generating plant has been 
maintained in a state of efficiency, and has worked as well as could be desired. 
We аге making strenuous efforts to obtain а daylight or power demand, 
and although Chelsea is far from being a manufacturing district, we are 
beginning to meet with some success. There has been a satisfactory 
extension during the year of the use of current for motive power, several 
small workshops and businesses where gas engines and steam engines were 
formerly used having adopted electric motors with most excellent reaults. 
The use of electric lifts in preference to hydraulic lifts in blocks of flats and 
business premises їз also making steady progress, on account of their superior 
economy in working. The amount placed to depreciation is considered by 
the directors to be adequate. The company joined the other electric 
lighting companies in opposiog the electric supply bill of the London 
County Council, and the opposition was successful. The Council have 
introduced a similar bill this session, and the company is thus again put to 
the expense of Parliamentary opposition. The question of extinguishing 
the founders’ shares has engaged our attention. It is suggested that the 
foundera’ shares be cancelled, and the holders, їп lieu of their contingent 
share in eurplus future profite, take an immdiate ehare of profits pari passu 
with the ordinary shares This has been approved by counsel in its legal 
aspect, and we are still in negotiation with the founders on the subject. I 
now move the adoption of the report and accounts and the payment of the 
dividends therein set out. 

Major-Gen. WEBBER, C.B., seconded the motion. 

Mr. GROVE addressed the meeting at some length, criticising the 
management in several respecte, and complaining of the expenditure 
incurred by the directors on land, &c., which, he argued, had been made 
some years in anticipation of requirements. He proposed that a firat-class 
engineer should be appointed to consult with the directors with a view to 
future policy. 

Mr. DAWES seconded the proposal. 

Mr, METCALFE supported the directors as to their land purchases. 


Mr. A. F. BERRY said that as a holder of founders’ shares only, he 
felt they were entitled to the care and protection of the board equally with 
the ordinary shareholders, and he was pleased to notics the spirit of equity 
which now appeared to pervade the board with reference to the founders’ 

hares 
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The CHAIRMAN said tbis spirit of equity bad always prevailed among 
the directors. The board would have been delighted had the profits per- 
mitted them to give the founders' shareholdera wha* they were entitled to 
—namely, one-third of the surplus profits after 6 per cent. had been paid 
on the ordinary shares. With reference to their land purchases, they 
acquired no more land than they bslie ved was wanted for the company's 
purposes. With regard to the proposal that an outside engineer should be 
called in, he warmly resented the attack which had been made upon the 
chief engineer of the company, Mr. Percy Still, who had devoted his life, 
he might say, to their service. Mr. Still had made their supply a credit 
to the compsny—a fact well known throughout the whole country. He 
should гау that the shareholder who made the proposal was а very small 
holder, as also was the seconder. 

Mr. CALLENDER said it would be the greatest mistake if they were 
to go and obtain outside advice when they had in their service a specialist, 
and а man who thoroughly understood his business. He could testify t» 
Mr. Still’s abilities from what he had seen at the works themselves, and 
from his own knowledge of the electrical induetry. 

The CHAIRMAN asked whether Mr. Grove did not think it would be 
gracetul, after what had been said, to withdraw the proposal he had made. 

Mr. GROVE assented to this course, and the resolution was carried 
unanimously. 

The retiring directora and auditors were re-elected (an amendment by 
Mr. Grove for the appointment of Board of Trade auditors to the company 
being lost) and the proceedings terminated. 


Kensington & Knightsbridge Electric Lighting Co: (Ltd)). 


The sixteenth ordinary general meeting was held on Wednesday, Sir 
FREDERICK J. BRAMWELL, Bart., F.R.S., in the chair. 

The SECRETARY (Mr. R. S. Erskine) having real the notice calling 
the meeting, 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said: The accounts are, I think, eminently satisfactory. We have an 
increased revenue equal to 13 per cent.—a little over—and an increased 
expenditure of only about 2 per cent. The saving in expenditure 
is largely from the difference in the price of coal. Another source of 
economy is that we have been getting à much larger proportion of 
our units out of tbe joint station than we did formerly. That 
operates in two ways: In the first place the dead charges become less 
per unit as the units increase, and, їп the second place, the units are 
produced from coal which we deliver in the bunkers there at, roughly 
speaking, two-thirds of what we have to pay at our station in Kensipgton 
and in Cbapel-place. Теге are considerable sources of economy. One 
great cause of our prosperity is the care and attention given by our staff, and 
especially by Mr. Miller, our engineer, and Mr. Erskine, our secretary. Last 
year some dissatisfaction was expressed by a shareholder or t wo who attended 
the meeting, but, as I told them, they could not have their cake and eat 
it. We had been issuing ordinary shares at par, as I think it was our duty 
to do, and, for а time, of courae, we had to eara a dividend on that capital 
although it was not productive. That capital has since borne fruit. It 
has helped us to earn the substantial increase in our earnings which we 
are able to report in respect of the past year. We do not propose, bowever, 
to pay more than the 10 per cent. which we have paid betore and to сыту 
forward the sum of £6,832. We think it well to have a certain amount in 
baud for any unexpected casualty or for making up any deficiency in the 
earnings should we have high prices for coal again. In oar opinion it is well 
that the Company should get a reputation for payiog a uniform dividend 
on which investors can rely rather than a fluctuating amount. There is 
one thing which, I thiok, we are entitled to justly complain of, and that is 
the conduct of the London County Council in bringing forward this year 
an electric supply bill practically identical with that which the House of 
Commons threw out last year. I will not go into the merits of the bill. 
The provisions are of the usual grasping character. What I complain of is 
that they should be allowed to briog the bill forward two years in succes 
sion. Ourlaw charges are very moderate indeed—I think only £340—but 
the major part of that is due to our having had to oppose the County 
Council, and this year we must oppose the bill again, becauee it is very 
antagonistic to our interests and those of other companies. The hard thing 
is that we not only have to pay our own costs, but, as ratepayers, those of 
the Council as well. Another point is the enormous amount of the rates. 
They are really an income tax, and the amount this year is £4,900. 

Sir CHARLES GRANT, K.C.S.l, seconded the motion, which жаз 
unanimously adopted without discussion. 7. 

Resolutions approving the «dividends and re-electing the retiring 
director (Sir Charles Grant) and the auditors were carried unanimously, 
and a vote of thanks to the chairman terminated the proceedings. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY OO. (LTD.)—The 
fifteenth ordinary general meeting was held on Thursday last, Mr. W. Page 
presiding. The chairman said the report and accounts showed that there 
had been а good increase in the volume of businees and also in the net profits. 
The increase in the number of lights connected in 1902 was the larges 
yearly increase in the history of the company. The average amount of new 
business during the past 12 years had been just 10,000 8 c.p. lamps а уез. 
In 1901, however, the increase was 12,234, and in 1902 16,114. This increas 
represented partly current sold for power, as last year the company suppli 
motors requiring 84 B. H. p., which was nearly double the demand of the pre 
vious year for power. Since the beginning of 1903 this 84 bad in С 
to 101 E.H.P. The gross receipts were greater by £4,500, earned at an addi- 
tional cost of £2,131, leaving an increase in net receipta of £2,569. The 
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average price obtained for current was 5:354. per unit sold, against 5:544. 
for 1901. Notwithstanding this reduction, the percentage of expenditure 
to gross receipts remained about the ssme—under 42 per cent.—a result 
which even воше of the larger companies might be glad to attain. It was 

ro to appropriate £7,000 for extinguishing goodwill account, and to 
add a further £7,000 to depreciation, bringing the latter up to £37,198. 
With regard to the current year, of which more than seven weeks has 
already passed, the shareholders would be pleased to know that the pro- 
gress of the business continues. There was still a good deal of room in the 
company’s district for expansion, as he did not suppose one-third of the 


houses were lighted yet by electricity. The report was adopted, the divi- |. 


dends approved, and a vote of thanks to the chairman, directora and staff 
terminated the proceedings. 


COMMERCIAL CABLE CO.— At the annual meeting on Monday Mr. George 
С. Ward, who presided, referred to the subject ok Wireles Telegraphy, 
concluding bis remarks as follows: Nothing has occurred since I last 
addre: sed you to cause us to mcdify the estimate then made, and which I 
now repeat, that telegrapby with wires has little to fear from ‘ wireless’ 
competition, The Commercial Company would be prepared to take up 
wireless telegrapby if it were found to be commercially practicable." The 
existing board was re-elected and authority given to increase the capital to 
$25,006,000. It was stated that there was no present intention to make 
any issue of aharee, but it was considered desirable that the directors should 
be in a position to provide for the growth of the company’s business. А 
quarterly dividend of 2 per cent. on the capital stock has been declared 
payable April 1. Tbe transfer books will be closed from 20th inst. to 
April 1 inclusive. Instead of the usual 1} per cent. per quarter and annual 
bonus of 1 per cent., it is intended in future to pay dividends at the rate 
of 2 per cent. per quarter. 


ELECTRIC LIGHTING AND TRACTION CO. OP AUSTRALIA (LTD.)—At 
the meeting on Monday the chairman (Mr. J. B. Braithwaite) said that 
after 18 months’ negotiations they had got clear of the municipal tangle in 
Melbourne which had caused such a decline in revenue that they were 
unable to pay their preference dividend. Matters would soon be put in 
trim, and he expected to be able to announce а dividend on the preference 
shares in August, 1904. Applications for electric current for private 
lighting in the suburbs of Melbourne aud at Adelaide апа Sydney were 
rapidly increasing. 


HART ACCUMULATOR CO.—At the meeting on Wednesday, the chair- 
man (Mr. G. W. Kidd) said the dividend now declared had been earned in a 
year of great competition. There were a number of German companies 
trying to get into the battery world in England, and were taking orders or 
putting in contracts at a price they could hardly buy lead for. Very few, 
however, bad succeeded. t year was a year of slackness in trade generally, 
but they had been able to present a favourable report. Thedividend had not 
been earned merely by doing an immense amount of work: where they 
had earned the dividend had been in curtailing expenses of manufacture 
by introducing new labour-saving machinery. In some cases their manager 
had designed tools with which one man could do the work of two or three 
men, and that iu a great measure was the reason of their success. The 
sale of their lighting type of battery last year was double that of the pre- 
vious year. They had been busy experimenting for two years on cells for 
motor work, the expenditure being paid out of revenue, and at last they 
bad designed а plate wortby of being put on the market for motor vehicle 
work. They bad at present the monopoly of one particular company to 
which they were supplying motcr car cells. This year, for the months of 
January and February, their orders were nearly three times as large as for 
the same period of the previous two years. They had entered into an 
arrangement with their manager (Mr. E. J. Clark) to remain with them 
for another seven years from March 31. The report was adopted, and a 
dividend of 15 per cent. per annum, less taz, was declared. Mr. E. J. Clark 
was also re-elected a director. 


HOVE ELECTRIC LIGHTING CO. (LTD.)—The directors’ report for 1902 
states that the net profit has increased from £8,282 in 1901 to £10,C43. 
After deducting interest and interim dividend there remains £6,638. 
£2,500 is placed to reserve, a dividend at rate of 10 per cent. per annum is 
declared for the balf-year (making 84 per cent. for year), £500 is placed to 
maintenance reserve, and £429 carried forward. The amount (£600) 
annually set aside for repairs and maintenance in accordance with the con- 
tract with Hove Corporation, has proved insufficient to meet the necessary 
outlay on this account during the year, and the excess (£283) has been 
taken from maintenance reserve account. Expenditure on capital account 
during the year amounted to £17,565, including £10,416 on land and 
buildings, £5,522 on extension of mains, £2,705 for machinery and tools, 
and £856 on meters. The new generating station is approaching com- 
pletion, and itis expected that the first supply of current will be made in 
the autumn. Efforts have been made during the year to induce the small 
percentage of consumers still on the 110 volt system to change over, but 
the proposals have met with strenuous oppoeition from Hove Corporation. 
The directors have therefore placed the matter with the Board of Trade 
for а compulsory order. 


BEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—At the meeting 
on Thursdsy last the chairman (Dr. J. T. Merz) said that 5,557,500 unita 
of electric current were cold during 1902, an increase of 2,975,117 over the 
preceding year, and the profit (including £1,645. 18s. 8d. brought forward) 
amounted to £28,198. 10s. 6d., an increase of £12,702. They had spent on 
works, land, &c., £665,905, against £496,283 in 1901. They had now 130 
miles of cables against 100 miles, and an equivalent of 174,000 8 c.p. lamps 
connected, against 112,000. The cost of generation (0:82d.) was the lowest 
published by any company. There had been а great development, and they 


had commenced what he might term а new business. For 10 years 
preceding 1901 the company were only small, supplying electric current 
for lighting in a certain district in Newcastle, but since then they had 
become а powerful company in а large centre, where they were prepared 
to supply electrical energy for all purposes. Their positionasa power supply 
company was unique. No other company held a station in a central part 
of а district and supplied electricity wholesale and retail. Dividends of 
5 per cent. on the preference and 8 per cent. on the ordinary shares for the 
year were approved. 


NOTTING HILL ELECTRIO LIGHTING OO. (LTD.)—The report of the 
directors to Dec. 51 states that the expenditure on capital account has been 
increased during the year by £13,777. 14s. 10d. No further capital bas 
been it sued, but £12,864 (balance due on 2,000 shares issued in latter part 
of 1901) was received during yesr. The bulk of electricity generated 
during year was supplied from the Wood-lane works. In the latter balf 
of the year the new system of generating electricity was found to be work- 
ing го successfully that the directors were in a position to encourage 
new applications for current, and they therefore reduced the price to 5d. 
per unit for current at 200 volts, as from Jan. 1, 1905. An agreement has 
been entered into with the borough of Kensington for supplying current 
for street lighting. At the end of 1902 the equivalent of 99,497 8 c.p. 
lamps was connected, against 68,505 in 1900, and 82,054 in 1901. The 
number of consumers is now 1,784, 95 per cent. being supplied at 200 volts. 
The gross revenue shows an increase of £4,612, and the net profit an increase 
of £1,563. Law costs amounting to £273. 198. gd. were incurred in success- 
fully opposing the London County Council Electricity Supply ВШ, and the 
directors express surprise at the reintroduction of the bill by the Council. 
The report states that the amount paid in rates and taxes on its own pro- 
perty as well as uponits proportion of the Wood-lane works, is equivalent 
to a dividend of nearly 13 per cent. on the company’s capital. 
£1,284. 11s. bd. bas been transferred to depreciation, renewal and reserve, 
and £1,045. 18s. 9d. for the Wood-lane debenture stock sinking fund. 
From tke net profit remaining is to be deducted interest (£4,050. 3s. 74.), 
leaving £8,319. 11е. 10d., out of which the directors recommend a dividend 
of 6 per cent. on the ordinary shares, the balance dividend on the preference 
shares, and 6e. per ehare on the founders' shares, the balance to be divided 
one half to founders' shares undivided profit account, and the remainder to 
other classes of shares. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAYS (LTD.) — The 
report for 1902 states that the total revenue amounted to £28,150, and the 
expenditure (including £1,600 for interest) to £20,443, leaving £7,707, 
which, added to £266 from previous account, gives an available balance of 
£7,973. The directors propose to place £2,000 to depreciation and 
reserve, to pay the 5 per cent. cumulative preference dividend and an 
ordinary dividend at the rate of 11 per cent. per annum for the six months 
ended Dec. 51, making 8 per cent. for the year. £3,600 is carried for- 
ward. Agreements have been entered into with Hyde and Stockport 
Corporations and Bredbury and Romiley District Councils, under which 
the company bas obtained a lease of the line from Gee Croes to Bredbury 
until 1917, and mutual running powers with Stockport Corporation 
between Hyde Market-place and St. Mark's Church and Bredbury. 


TRACTION AND POWER SECURITIES CO. (LTD.)—We have been supplied 
with an account of the proceedings at the first annual meeting, held on 
Monday. Mr. К. Benson presided, and said the profits suffice to pay for 
the period of 17 months а 6 per cent. dividend on the paid-up capital, to 
pay off preliminary and formation expenses and leave them with & clean 
balance-sheet, and to start a reserve account of £10,000, and carry forward 
about £7,500, which, added to the reserve, was equal to about 4 per cent. 
on the share capital of £421,C00.- The company was registered in August, 
1901, at the suggestion of Mr. G. Westinghouse, who had found in America 
that on occasions parties came to buy electrical machinery, and wanted to 
pay for it in shares or securities instead of cash. It was not the business 
of a manufacturing company to take payment for its manufactures in any- 
thing but сае. "'l'berefore, the Pittsburg Company formed a securities 
company to deal with cases of this kind and lend the necessary financial 
assistance. They got the offer first hand of securities in a large and 
important field of investment. They had, therefore, an object lesson. 
Just as in America a security company arose with a good business along- 
side the Westinghouse Mfg. Company, ғо in England, out of the same 
conditions, the same result had been evolved. Among those who came to 
the British Westinghouse Company wanting electrical apparatus was the 
Mersey Railway. Worked hitherto by steam and with other drawbacks it 
had not been prosperous, and its capital of about £3,000,000 was much 
depreciated. It was decided to electrify the line, and the company wanted 
to pay for the machinery it wanted in debenture stock. Mr. Westinghouse 
was satisfied with the security, and this company was formed to take the 
debenture stock at a price. Thus the Manufacturing Company gets its 
fair manufacturing profit on the machinery supplied, and this company 
got the debenture stock at an entirely satisfactory price. Their field of 
investment was the field in which debentures, preferred shares and ordi- 
nary shares were Leing created against the application of electrical power 
to traction or other purposes. They were not tied to the British Weeting- 
house Company, nor limited to securities created against its manufactures 
alone. The company had a considerable investment in three tramways in 
Paris in connection with the Paris Westinghouse Company. "The only other 
investment was the Clyde Valley Power Co., а company furnishing power 
to manufacturers in the Glasgow district. In order to provide capital for 
the requirements of the three businesses which he had described and for 
others which were arising, they proposed to create £1,000,000 5 per cent. 
preference shares. The directors now recommended a dividend at the rate 
of 6 per cent. to Der. 51 on the amount paid up from time to time on the 
capital. 
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of £15,000 4 per cent. debenture stock of the Kensington and, Knights. 


NEW COMPANIES, STATUTORY RETURNS, LIENS bridge and Notting Hill Electric Lighting Companics to be quoted. The 
committee have been asked to allow a further issue of 30,000 fully paid 


REGISTERED, &o. ordinary £1 sharee, and 50,000 fully paid б per cent. cumulative prefer. 
— — ence £1 shares of Waygood and Otis ( Ltd.) to be quoted, and to appoint a 
NEW COMPANIES. settling day in, and grant a quotation to a further issue of 50,000 fully 


paid £1 shares of the Cape Town Consolidated. Tramways und Land 
A.B.P. ACCUMULATOR 00. (LTD.)—Reg. Feb. 19, capital £20,000 in £1 | Co. (Ltd.). 
shares, to acquire accumulator department of Ashmore, Benson, Pease & | ТАРР VALE RAILWAY CO.—The shareholders have approved the bill 
Co. (Ltd.), including patent No. 22,145 of 1900, granted to E. С. Н. T. | authorising the use of electric traction on the company's system. 


Lugard in respect of an invention for improvements in electrical accumu- WIRELESS TELEGRAPHY IN AMERICA.—A new company, entitled the 
Д 


зле and to carry on 9 5 сша xpi E 8 | International Wireless Telegraph Co., has been incorporated in New Jeraey 
electricians, engineers, suppliers of electricity, manufacturers of electrica. | i : i ; : A 
apparatus, &c. The first directora are E. Schweich, R. S. Benson and E. L with a capital of $7,500,000, “to acquire all useful American patents 


Pease. Reg. office: Parkfield Worke, Stockton-on-Tees. ae 1 кез ae . The company is said to have already taken 
. B. BRIDGWATER & CO. (LTD.) — Reg. Feb. 26, с apital £2,000 in £1 shares, -= E ———————————————— 
to acquire and carry on the business of B. Bridgwater & Co., constructional ELEOTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 
and electrical engineers, art metal workers, &c., at York-road, London, N. 3 7 | 3 
JERRARD'S AUTOMATIC TRACK CLEANER (LTD.) — Reg. Feb. 25, Line. Week Inc. . 
capital £5,000 in £1 shares, to acquire and develop inventions relating to ended | ш No. of Amount. I. ot 
cleaning and burnishing the rails, bars and the like of permanent ways over Е | "So | weeks — — ant ре, (a) 
which electric trams, traing, motors and similar vehicles гип, and to the E E E K 
economisiog of electric power, and in particular to acquire from C. Н. | Aberdeen Oorporation. . Feb. 28 822 ＋ 269] 39 38,026 + 9,446 
Jerrard the benefit of certain existing inventions relating to the cleaning | Ayr Corporation.. , 28 159 + 27| 41 | 11,431 
of tram rails. The first directors are Lewis Levy (chairman), С. H. Jerrard, | Barnsley .................. „„ 20 159, .. 710 1,124 m 
Н. Chetham and B. Cohen. Кед. office: 598, Commercial-road, E. *Birmingham Tramways. „ 28 4911: 397| 8 | 38,159 |+ 2,905 
| *Blackburn Corporation. „ 27 641|4 43148 | 38,515 |+ 4,729 
LIENS, &c., REGISTERED AND DISCHARGED. Blackpool Ooi paration „ 26 | 517|+ 59] 48 | 40,558 |+ 1,057 
NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)— Issue on роо эпо еен "s E К E vss үч 
Feb. 19 of £250 debentures, part of series created June 3, 1896, to secure 3 ed tte UM гас 25 | j^ * 196 3 77,790 |+ 6,984 
not more than two-thirds of paid-up capita], charged on company’s under- aoe rporatn Heb. 15,492 


+ 794] 48 158,614 |+ 1091 


* 2 
taking and property, present and future, including uncalled capital. No Bradford Corporation ..., Mar. 1 5,229 


trustees. Total amount previously issued, £26,450. Brighton Corporation .. , 1 „701 T 52 14 | 10,143 ы 5581 
- ; Brisbane Tramways...... Jan. 14 2,515 T 66 2) 4,772 7 
POTTERIES ELECTRIC TRACTION CO. (LTD.)— Memorandum of satisfac- * Bristol Trams & Carriage Feb. 27 | 4333 | + 457 14 | 55.882 + 6,081 
tion in full of charge dated June 16, 1902, to secure £45,000, has been filed. | Buenos Ayres & Belgrano , 1 | + 981 5 15,119 '+ 1,159 
SOUTH AMERICAN ELECTRIC CO. (LTD.)—Floating charge on company’s | Burnley orporation ..' „„ 28 656 | + 303: 22 | 14,261 уне. 
undertaking and property, present and future, including uncalled capital | Calcutta Tramways Co... ,, 28 331.408 +R9,187 9 |8991136 + 891,16 
dated Feb. 9, 1903, to secure not more than £500, has been registered. | Camborne Redruth ....... Mar. 2 96, .. | 17 1,950 
Holder: F. Hyland. Cardiff Corporation ... .. Feb.28 | 1,591! ... 48 | 70379 — 
THOMAS PARKER LIMITED.—Iesue, on Feb. 23, of £600 debs., part of, | Carlisle Tramways Co.. „ 28 148 + 26 8 1251 + 23 


series created June 23, 1898, to secure £75,000, charged on company's | Central London Railway „ 28 7,064'+ 489| 9 62637 + 5,278 


undertaking and property present and future. No trustees. Total amount | Chatham & Dist.Lt.Rys. ,, 26 | 404 | 3, 150 „, 

previously issued, £59,400. City 15 Bouth London Ry. Mar. x , $097 + ч 9 29418 t 2,078 
WOKING ELECTRIC SUPPLY CO. (LTD.)— Issue Feb. 7 of £100 debentures rk Elec. Trams. Co. ... Feb. 586 | + 8| 5,119 
part of series created Nov. 2, 1899, to secure £25,000, charged on company’s | Devonport & Dist. Trams „, 20 | 386|- 58 74) 2,738 - 

undertaking and property, present and future, including uncalled capital. 0 cid . 28 168 1 48 10460 | 193 
No trustees. Total amount previously issued, £19,050. Dublin Жы Railway 7 ara cr s Ж 14 
Dublin Southern Dist..... Feb. x ! 628 — 380 $8 | 5,6901, 2486 

Dublin United.. ...' 7 3,502 ＋ 194 $8 | 26, 
CITY NOTES. Dudley—Stourbridge .... , 20  710|4 146 ту 4,880 + 509 
— | Dundee Corporation ...| „, 25 1771 ＋ 155 8. 5.4 1129 


6,555 | 
. East Ham Council ....| „ 28  493!4 167: 36 17,668 1+ 4310 
MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902). Price of Gateshead & Dist. Trane 20 820 H 238 ^ 15839 P 1,525 
silver 223d. per os, (March 5) Consols (2% per cent.) 914—918 for | Glasgow Corporation. „ 28 12,175 +1,677 38 477146 12,950 
money, 914—914 for account ; 24 per cent. 921—921 (March 5). Consols | Gravesend—Northfleet | ,, 20 177 — 78 1.235 
Рау Day, April 1; Stocks and Shares Continuation Days, March 10 | Greenock & Port Glasgow) , 20 | 440!+ 74 74 2.880 + 515 


and 28; Ticket Days, March 11 and 50; Pay Days, March 12 and 31; | Halifax Corporation... ö M on 
Mining Share Carry-over Days, March 9 and 27. Hartlepool Tramways . „ 20 222 f 63 73 1,526 + 329 
— Hull Corporation. . .. „ 28 1, 703 . 95 40 | 84,801 |+ 3,995 
BIRMINGHAM AND ASTON TRAMWAYS CO. (LTD.)—At the meeting on | Eid of Thanet Со =...) . 20 10 "pg „ 
Wednesday a resolution to wind up the company was passed, in consequence I 1 qu cue Ж... 98 | 4 3095 + 836 NL 245.570 4 39.940 
of the sale of the undertaking to the Aston Distriet Council. At least *Li Lon жеш агын „ 21 9114 НЙ 1261 8 73.930 P д, 
£9. 105. for each £5 share will be distributed. Lise ed Overhead Riy, Mi. 1 | 1479 Е 61 19 12338 PES 
BELFAST STREET TRAMWAYS CO.—Delfast Corporation is to promote | Manchester Corporation.] Feb. 28 | 8,122 45,767. 89 553,693 E 
а bill for the purchase of this company's undertaking, as well as the | Merthyr...-. ... „ 20, 17+ l 74 14198 - 132 
Sydenham and Ligoniel lines. Middleton.-.— e --—.-| „ 20 | 225 | 7) 1.0 
BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The ,Newcaatle-on-Tyne Corp , 28 3, 069 8 23,727 « А 15 
directors recommend a dividend on the ordinary shares at the rate of 8 per | Oldham, Ashton & Hyde „ 20 511)/+ 88 74 3,686 + 255 
cent. per annum, less tax, for 1902. The transfer books and register of | Perth (W. A.) Elec. Trams ,, 27 | 1145 7 125 $8 9,982 + l, 
membera will be closed from 11th to 25th inst. inclusive. оа ЖҮКЕ и n o EM 74 : 2 E 35 
DAVIS AND TIMMINS (LTD.)— A dividend at the rate of 8 per cent. on 2018 анга di T | vee 
the ordinary shares is recommended by the directors, and the due pav ment кешеш) Corporation, 28 1.195 T 81... 621 + "972 
of 6 per cent. preference dividend. nns аа 3; 2 uo + EU D 9 236 4 8 
DOVER GAS CO.—The directors’ report states that the purchase of the | »3alford Corporation abe Mar. 2| 2.829 M 802 a 55 007 | 
electric lighting undertaking by the Corporation threatened the company | *gheffeld Corporation gn  1la4091l4 423 9 25605 + 3,572 


with а serious state of affairs, both by a large increase of rates and by Southampton Corp. T ! в: E , 


unfair competition, backed by the rates. The directors, however, obtained | Southend Corporation. 


an undertaking for the insertion of clauses in the bill which it is believed ` po ~~ к er "obl 
will satisfactorily safeguard the company’s interests. . 5e 2 e H p^ 1 4702 М 205 
MANX ELECTRIC RAILWAY CO. (LTD.) The statutory meeting was held | Sunderland Corporation. Mar. 1| 984 - 33| .. qute" 
at Douglas last week. The chairman (Mr. B. Greenwell) said the directors | Swansea Trams... . Feb. 20 403 + 52 74 3,127 |+ 505 
had determined to put the line into an efficient condition and important | Taunton Trams... „ 20 48 ＋ 1 4 345 | 20 
contracts had been let. Tynemouth & Dist. ,, 20| 211 + a; 74| 1,460 + 166 
METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)—The directors recom. | Wallasey Dist. Coun. . . „ 28 | 505, ... | 48 | 28,516, - 
mend a dividend of 78. 6d. per share, making 148. 6d. for the year 1902. Weston-super-Mare ——| „ 18 29 — | 7 170. ~ 
The transfer registers will be closed from 7th to 17th March inclusive. Wigan Corporation .... — ou. eA mE ne 155 
STOCK EXCHANGE NOTIOES.—The Stock Exchange committee have | ` V MAR —€— „ 20| $55 + 225 14 2405 + 2, 
appointed March 11 a special settling day in а further issue of 37,500 OTRAS wooHen ШШШ s a | СӨР v 2 А 


6 рег cent. cumulative preference £10 shares, £3 (and £2 premium) paid | - . 8 - 
| FAR Ө ; э T. (a) Lhess comparis & ith the c ling period last gear. 
of the British Electric Traction Oo. (Ltd.), and have ordered further issue "Party electrical t Minaa days Plus daya. S РТИ 
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ELECTRICAL COMPASIES PHARE LIST. 


Бата сае BUSINESS DONE 
pasme | Амосит Lase NAME, Ware's | Рись Wednesday, DIVIDEND Dum. | DURING WEEK 
AMOUNT. SHARE. | DEND. FEB, 25 Mar. 4. ENDING Мап. 4, 

190,000 А ELECTRICITY SUPPLY. А А i & s. d. Highest Lowest 
2 *okh’th @r’nw’ D'st" Rec 14 Ord I my ла ы 
4100,000| Stock i» "ie cn ies Deb. — дм Certs, (red. & con.) 115 118 115 118 317 8 — - — 
1,500 10 1 th and Poole Bleo. Supply Ord, . . . | 12} 134 1953 13% 5 8 8 — m m 
1500} ie | 46 | Do 4 perOent.Oumuiative Pref... 10 11 1 п |41 = z 
7,500 10 4071 Do. 69% Cum. Second Pref. .„... . 10} 18 1178 iL 
£70,000 | Вок | s$% Do. 44 per (ent. Debenture Stock (red. . 1035 106 108 106 4 411 а - ai 
450,000 * a Bromley (Kent) Elec. Light and Power ist Debs, ~ 110 g^ 110 gr E y " 152 i 
30,000 — & Kensington Elec. Варр — * tn se ase 
20,000 b 8/6 Do. 7 per Oent. Preference = анаска) 104 1) 194 8 6 8 | March and September e zm 
1000 - a Calcutta Elec. Supply Ord. a to 80,000) м... sese : ; 4 " 816 6 2 — - 
j . (30,001 to 40,000) ..... .....-.... — eda oes one 
£250,000; Stock 4% | Central Electric Bapply 45 4%, Guar. Deb. Stock. 106 109 106 109 818 8 ae — — 
70,000 5 €/0 | Charing d 5 E 9 J 9 5 5 8 | February and August d ie 
—— = Do, s} per Oent. Preferenoa ............. ңелен 4 а 5 : 18 t, T " 58 5, 
le rtaki 4 Cum: Pref... s. +... = LLLI use 
£250,000 — T Do. City тздеп Red.. 1% — — * ко 101 106 - 15 1 es * 1% 
44,436 u 1 Ord. 08. 1-14, 1 936 March СЛ 16 n 
4150,000| Steck «ux Chelsea Elec $ OL een — РА 5 108 111 108 111 4 1 O | June and December... see et 
70,596 10 10/0 of ap rrr Lighting Ord. . . e,“ 10 1l п 1t 411 0 | Februaryand August 103 10% 
10,000 10 60 | 6 per Cent. Cumulative Pref, ......... | 13} — 144 18} — !4) 4 2 9 | January and July — мө 
£400,000 Боо 5 Do. ; per Cent. Debenture Stock (red) . „„ 121 127 818 9 | June and Decem 145 s. 
500,000 Stock ux Do, 44% 2nd Dob. Stock (red.) .............. 102 165 K3 106 4558 eos 10: - 
10,000 10 4&0 | County of London and Brush .Ordinary ...| 9 10 9 20 4 оо а be 93 
3 2,000 19 6/0 Do. брег Cent. Cumulative Preference ...| 12 18 12 18 412 4 | Maroh and September) 1: et 
400,000 | Steck ux Do. Deb. Stock (all pd.) (red.) . | 108 11 10) 112 4 011 zm 11 1093 
10,000 > 2/0 | Folkestone ty Bupply Со. Ordinary ......... 6 64 6 5 0 0 - — ө. 
450,000 Btock өөө Do, 44 lst Debenture Block ( * „„ t 102 105 102 106 ы vee eo» q.: 
11,000 5 $9 | Hove Electric Lighting Ordinary. . . 78 8i 7 ti 414 2 — 8 = 
31,000 5 5/0 | Kensington and Knightabridge Ordinary ` код p: lit ic 114 4 811 * - — 
10,000 5 6 Do, брег Cont. lsi Pref. ............. . 63 63 4 811 January and July... we 
£90,000 | Stock 4 Do, 47 Deb. Stock (red.) ...1 100 108 100 103 817 8 slo өөө — 
to, Stock 4X Kensin.& Co. & Notting Hill Oo.(J St u.) 42 104 107 104 107 814 9 es» - . 
N Н i London Blectrio apply Ordinary (Deb. Stk, (red. 35 2) R : 1 PR на 2j 21, 
Oen ЕД222221 2 ddl OORT ET ee Hee Г] — . 
£350,000 | Steck ре, 1 41 — let Mo tures ..... 102 10 18 3 18 5 | Mar. i Тапе,Вег „Dec.“ 102} 1033 
100,000 10 U ene mice. Bu y Ord. (1 to 8 85,000) . les 19) 8 19 813 8 | April and October. 19 8 
— — | у per Oent. Btock First as S = 4 — — June and December | Ча us 
Oent. Mo won Btock -— i - 
10,853 10 ышк» De. i per Cent. Me rt, D PE Wadi 1 154 14} 14 3 17 Б Магоһ „„ 999 999299 999 өөө oes өөө see 
£50,000 100 De Le AL Уз Cent. 1st ast Mort. 8 |9 104 101 104 з zi 1 2 ик 
12,194 5 ord Hlectric Ordinary 94999959 SOSE TEESE *99997*9*299949 ** 4 " * ај 
450,000 Stock | ошоп 4% Debenture Stock . . . 98 10! 98 101 3 19 6 - - — 
300,000 1 eee Band Electric .. Г СОЕТ ` i і 1 өө өөө эзе 
4135,000 | Stock Aver Plate Elect. Li. & Traction 6% ist Mor.Dob...| 79 84 7) 84 - TM and July „| = - 
&100,100 100 tX |*Royal Electric Oo. of Montreal 43 1st — = 101 108 101 108 4 7 5 | April and October...... je — 
40,000 5 96 St. James and Pall Mall Blectric * 14 15 144 154 413 7 | February and August 1:4 144 
30,000 5 3/6 Do. 7 per Cent, Preference ... is 8i 9i вз 813 8 " " nee 
48150,000| Btook 347 Do. 33 per Cent. Debenture Stock (red.) 97 100 97 100 ? 10 0 we — 
11,000 + 2/0 | Smithfield Markets Electric Supply ick (сөй) zaj 3 9$ 8 6 3.4 o — — 
“an * "X Do. 4% Debentures „„ „„ OFFSETS ++ CROSSES COO | 3 13 * ^ * 7 11 Lio d bunte ooo 
wen Routh London Electric Вар 1у ча илиг саар s.r.. өзө өө piis 
80,000 5 1/8 | Urban Electric Supply T^ ah ыз арылу E 54 Т ! è = 64 I 
80,000 5 1/8 Do. 5% Cum. Pref. — . "9290099 p^ + 4 5$ 4 b eee ә ooo 
110;000 E 66 ilc rr T Electric Rupplv Ordinary ш... xd| 19% m 12 18 412 4 | Match and September 1:1 12) 
$8,141 Ы 2/6 ро. 6 per Cent. Cum. Pref. ....... 00e ооо 6 64 8 64 8 16 11 Ss эб 2 
TELEGRAPHS. 
£07,100 108 4X "Асап Direot Telegraph 4% Mort. Deb. г. 67 101 97 101 4 0 1 | January and J TA - 
35,000 10 * Amazon Т э eee ee ОСИР 2] 8) 24 3j „ө June aad Decem — ese 
428846 Bo E e ре eee 8 83 516 6 | Feb, May, Aug, N 103 10 
В, etos besos tettet 99499 рое OOO DOT P094 вфе P oar å б 1 ! ov, 
23,106,580 | Btock | 85/9 3 . —————— 92 94 92 и 975 „ A i 83 92 
£3,106,580 Btock 1/0 Do. Deforrod see: 59999 099908999904 P04404 teess si 8a 8} E 0 11 6 n 84 Eł 
$13,888,800 | $100 | $2 Commercial Oablo Capital Stock piene | AM IU 160 170 414 2 |Jan., Apr., July, Oct. e e 
1,681,877 | Stock 4 * Do.  4perOent. Debenture Stoon . 00 98 90 13 15 0 " £31 90% 
16,000 10 Оаһа Submarine Ordinary .........cccserccerservenes e 7 Шы 724 5 6 S | February and August e — 
6,000 10 10/0 Do. Preference 10 per Oent. | 134 14 134 145 6 17 11 " — ө 
13,000 Б | 20 | Direct Spanish Ordinary, 5 2 ві 23 — 34 | 514 4 April and October... — 
6,000 5 5/0 Do. 10 Dur огур, тр ін VERE 7 8 7 6 510 i 7 ө 
£80,000 60 44% Do. +4 Oent. Dobenturos АДАА 98% 102% 08% 102% 4 8 8 January and ee куза 161 сег 
60,710 ю 3 Direct United States Gable .... 104 11 101 Ц 5 18 2 | Jan., Apr., July, Oct. 3 108 
£92, £00 100 4 Direct West India Oable 44% Rg. Db. (within Nos. || 99 10? 93 102 4 " 7 | June and 1 — 
4, 000, 00 Stock 25 Bastern Ordinary ....... [to 1,200) (red. 122 197 122 127 510 8 Jan., Apr., July, Oct. 127 122 
£1,055,565 | Stock 17/6 Do. 8% per Cent. Preference Stock 2% 87 90 83 £9 319 1 8d 82 
1,584,645 | Stock 4X |* Do. 4 per Cent. Mort. Deb. Stock (rei). 106 108 100 109 814 2 | May and November. 107] 106 
800,000 10 2/0 | Bastern Extension .......................... 9 13 12 Li 1 512 0 Jan. AES FUIT, Oct. 12 11g 
820,000 | Stock 4% Do. (4 per Cent. Debenture Sto . | 15 18 108 10% 8 14 1 | February and August - е 
£300,000; 100 4X |*Mastern and B. African 4% Mort. Deb., 1909 ...... 98 101 09 102 818 8 | Feb and Angus — 
4200, 000 M 4X Do. 4 per Oant. Mauritius Sub. Debs. (red.) „ 100Y kcsy 01% Way 817 8 | Mayan 8 1014 Ree 
150,000 10 5/0 | @reat Northern of Cope 25 $7 25 47 511 1 | January and July 26% — 
á 66,300 100 4x Halm xa Bermuda Oable stMort.Deb.(wthnNos 99 102 9) 102 4 8 7 | June and Decem a 
17,000 18 12/6 | Indo-Ruropoan... "L1 to 1, 200) (red. 87 41 87 41 6 111 | May and November 37 а 
2100, 00 100 6% | London Platino-Brazilian б par Oent, Deba., 1904 11) 101 105 100 104 5 15 4 | March and September e e 
£100,000 100 4X | Pacific & European Tel. 4% Guar. Debs. (red.) ....| 97 100 97 100 4 0 0 | June and December e vë 
15,609 10 ^ |*West African pan ope N 3 3 4 8 4 - e ove 
80,008 м eee West Ooast of лт. PO ARA E EAEE неве pos воч вве з. i eae ove en 
,000 100 4% е Do. 4 per Oent. Debentures POCCRS TE DERR эзе» 86 £9 (6 99 4 9 9 January and J eve ees "e ese 
85,321 is eee West India and Panama ....... 9999900 99€ —Al seoses» 5 t à 1 z^ May and Novem eee 9 
10 6/0 Do. брег Oent. Ist Pref. S 6 6} (4 7 8 1l 6 T T 7 Je 
4,669 10 — Do. - per Cont. 3nd Preforenoe „енн 4 5 4 5 e | oes 
£80,000 100 b * Do. per Oent. Debentures ....... «eere ceo noo t9 10% t9 102 418 6 | January and July. T NES | ib 22 
307,980 10 Western тота (late Br sili’n Submarine).........) 11 12 11 12 516 8 ть vw. Oct., Dec 111 113 
£15,000 108 5X |* Do, eg hy Debs, (2nd Series, 1908) .. ... 100 103 101 104 416 9 | June and ember P — 
£518,915 | Btook 4% Do. í per Cent. Deb. Stock (гөй.)......„.....| 97 100 97 100 4 00 e " 
64,000] д5 5/0 Telep Lire gc 4 а s 4) | 510 1 August 45 
Gulli done full aid 99994 CECE P CFCS BOOST th d October... eee 
224,850 | 10/0 8% | Qonsolidated cien a Gone and Mang. 1/0 2/0 10 2/0 |15 0 O | Apriland October... m 
72,680 1 Monte Video Telephone Ordinary t a Б 00 | November ............... n e^ 
86.492 1 1 Do. брег Cent. Preference . e e ee 1 1 500 " : os 
21,953,333 | Stock HA National Co. Preferred Stock . . .es XG} 93 1(1 97 93 6 1.3 € 93 (6g 
£1,906,667 | Stock 4 Do, Deferred Stock . e 72 6) 71 0 0 9 AR 6:1 655 
15.000 10 Do. 6 per Cent. Oumulative let Prefereno xd| 13 14 13 14 4 5 9 | February and August 12а et 
45,000 19 6/0 Do,  6perOent.Oumulaiivej2nd Prefereno« xd 12 18 12 13 412 4 ы " "ә 
450,000 5 2/6 Do. брег Cent. Non-Oumulative 3rd Pref, xd 5 bł 5 5} 617 7 " „ 55 6 
— Stock А |. Do.  Debenture Stock 34 per Vent. (гәй.).... 95 97 96 98 8 11 10 | Zune and December... 9t — 
000 | Stock 4 Do. 4 per Cent. Debenturs Bi Stock (red.) ....| 101 103 101 103 817 8 ee - 
171,504 1 0/6 Oriental iio tii rt it et Cee ae i 1 H 1 6 0 0 — and October... i „ө 
58,000 b 8/0 United Biver Plate rr 5} ti 5 53 6 10 b LIS III 5,4 ee 
40,000 5 2/6 Do, 5 Ournulative Pref. . e ee ess ͥ 4i ba 41 tà 415 8 Tams and . — 
4179,07 Steen 5X |° De, 6 per Cent. Debenture Steck (red.) 02 1(5 103 106 415 2 | June and December ... - — 
FINANCIAL, INVESTMENT, Aa. | 
19,990 И 8/0 | Electric and General Investment 6% Cum. Pref. .. Ы b b 51 144 — 
180,127 10 1/9 Globe Telegraph and Trust .......... „зз... A Bj Y Б 94 516 2 |Jan., Apr., a бё. 93 [5 
122,242 10 8/0 Do, 6 per Osat. Fiefsrence see: — 14 18 12 18 4 12 4 29) ойды... C 
11,839 вам lin 8 (40 Reuter’ — rr | $i Tè 2 6 8 April 4 ...+- eee " е 
ч pei i UA Submaric: басе Trust FF ²˙ -A 600000004 t9» POE 1009 4 1.05 115 105 115 5 5 9 110 [III 
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: ELECTRIOAL OOMPANIES' SHARE LIST, 
RESENT Last OU Price EATE PER BUSINESS DONE 
1 — Divi- КАМЕ! Wzzx's Prion, Wednesday, Синт. - DIVIDEND рои, DURING WEEK 
' DEND. FEB, 25, Mar. 4. YIBLDED, ENDING MAR, 4. 
** ‘ ELECTRIC RAILWAYS, TRAMWAYS, &0. 4 4 а 4 4 s, 4. i РЕГАР: Highes ^ t Lene 
ntine Shares 1 to 260 00 eee re СЕТЕ р ап sew 14 

6380,08 | Stock | ex | Anglo-Argentine Shares f Deb. Stock. ШШШ ш ш | 198 ш ETE be 158 x 
[30,000 10 6/0 9 Ways s.. ыо 9 11 9 11 2 14 8 * ө ove 

10,000 10 5/0 Do. Cumulative Ea 199000999 *99 60 5 9 10 9 10 6 0 0 — Ы eee 

15,000 10 [0 | Blackpool and Fleetwood Tramway. . . . n. 13 14 13 14 4 12 10 а» — - 

15,000 E E Brisbane Electric Trams, Investment Ord. ............ d 81 8} 81 — ec "e ees 

75,000 5 2/6 ро. 7А Cum. Pref. "ТТТ ЛЛ ЛС Үт 5 “ b 5 0 0 өө эре 

поа гок 4 Do. Ax Deb, Prov. Certs. sec . . ve ч — e — 5. 4 m * 102$ 103% 

з апа "9" ere tee An ce oo 

2,00] 10 | € P" Do. ne Сз 10 10 | 10 0р | 81511 тра: з= a 

£ 00,000| Mtook 4 4 рег Gent. Debentures . . . . . 107 108 107 10) 818 4 | February and August ws 

2,100,000 | Stock — British Columbia Elec. Rv. Def. Ord. Stk.... 9) 72 69 12 — 63 oe 

£ (0,000 Stock 5% Do. Pref. Ord. Stock "ssa ТРО ^» нав „ „% „„ „ 92 97 92 9! b 3 1 oe ree LJ 

£ 150,000 10 “х Do. 43% Ist Mort. Debs. e s. 108% 106 104% 1067 4 6 1 * — R 
132,060 19 6/0 | British c Traction Ordinary... «| 13% 13 184 14 Qu. T oo 13:1 13% 
118,937 10 6/0 Be “Ж ОШ ————T—— wee | Ой 12 12 12 416 о | February and August 127 1 

|4600,000| Steck 5% Do. 5 per Cent. Perpetual Debentures ......| 124 127 124 127 819 0 i 12° li 
100,000 à «+ | Buenos Ayres & Belgrano Ordinary . . . . 2 2 2 2 - — 21 2 
40, 000 > 8/0 Do, “A” Qum, Pref, %%% ^99 599288900 њое нобе. 5 5 5 б 5 9 1 ... 53 еге 

27,500 B 8 ро. x COEF SEE ca^ 099998994000 ^"969$*99096999450095ÓB*0052* bł б ti 5 5 4 4 oe 5% eee 

£120,000 | Stock 5 Do. Cant. Debentures .....4.- e | 106 108 106 10) 412 3 e 18} ep 

$120,000 | Stock 5 Do. эла Deb. Stk Prov. Carta. (all pa... 88 101 98 101 419 7 re 99 on 

270,000 5 6/0 | Calcutta . e (1 £0 70,000) ............ sensseceeeee - 7 7 7 7 2 00 ee if ifa 

82,268 5 - Do, (fully paid) (70,00 ‚001 to 102,268) ............. 6} 7 ei 74 m * — © , 

4850, 000 10⁰ 4% Do. lst Deb b, Stock (Red) . . | 105 108 105 108 434 * 107$ 1.71 
480,000 1 1 Саре Tramways os 999 00904004 ове 995 ^99 994* 2] 24 28 2 eee 00 2 ү" = 

21,860,014 Stock à Central London Stock 1.1.00 | 106 179 103 10) 818 5 |Juneand December..| 109 10/ 
£494,098} Stock 4 Do. 4% Preferred Stock .4........ 0 | 103 108 103 106 816 6 —— 106 - 

8494, 993 Stock * Do. Deferred Stock . 109 113 )29 113 8 10 10 eos 113 1' (3 
40 — a 1 Do. 4 Deb. 9999»990998^ 94497 "94 ^49 ү ТТЛ na и, 114 u^ 8 — — ove ose 

, et o Bingham Ï Trams. Co. 5% Oum. Pref....... 4 4 4 15 NS на ИА 
Fe 100 - . 4% 1st Mort. Debs. aoe * rr ke 176, m ы : 16 8 F bru and A t E 78 
, Btook th London Railway Oon. Ordinary... 5 6 4 1 ebruary and Augus 

4150, 000 Stock | $ — A per Cent. Perpetual Preference: (1891)... 123) 13% 30 183 8 15 1 * - 132) 182 | 

200,000 Btock % Do, (1896) 8990909522 999 «205704400504 999 ЕЦЕ 99! «+» 128 131 128 181 8 16 4 LI] .. ча 

£150,000 Btock 596 Do. (1901) fT) ee ee | ТЕТО ee ee A "XI 125 128 125 128 3 18 2 roe on" ex 

£446,463 | Stock 4% Do. 4perOent.Perpetual Debenture  .—....| 116 11) 116 119 8 710 | May and November. 1784 117 

иы тин У Colombo Elec, Trams & Ltg. 5% lst Mt. Deb. (red 155 и. 108 104 - y 0 А 105 та 

, Dublin U кү A 1896 td. Ordinary 0000. 1 4 l өзө ee ore 

59,987 10 6/0 ро, e. „ ШҮ, Т 16 15 16 815 0 — m one 

8 300,000 100 % poro Mort. Debs, (red.)............ 96 98 95 98 811 5 FA - — 
80,000 5 n Electro let Traction of Australia 6% Cum. Pref. 3j 4} 8d 44 613 4 as ees ees 

.£75,000 | Stock 5% Do. Брег Cent. Debenture Stock (red.) 97 100 97 100 5 0 0 ы 5% oe 
78,600 10 8/0 | Great хонлар к and City Railwy Pref, Ога, (4%) . 8 9 8 9 8 6 8 а 81 KA 
20,000 10 10 T" Do" "epe yB Ordinary. e -s ха] 92) 21 20 214 413 0 | March and September oe - 
10,000 10 ó 8 tt pe. 7 Preference. ТТ ы Py M 13] 181 18 14 E 7 34 [I] ' oer „ 

20, 0 | Stock 4t рег Oent. Debenturo nao ` 13 110 112 4 0 4 January and July oon - ane 
180,000 5 2/6 ud of Thanet Elec. Trams and Light'g 5% Pret...... 4 44 4 44 5111 En oes m 

сг": — и 15 Do. e org 1 5 IE! 95 p^ 11 4 : 19 " р i - „ө 

* Liverpoo er. way 9990909004 92^ - 5 1 B 9 ebruary an ugus 9 2] 

10,000 10 s Do. ? рег Oent. Preferenoes . . Xd) Lig 11 104 11 4 10 10 » - - 

126,000 Stock 4 Do.  4perOent.Debenture . . . . . Id 99 101 99 101 319 8 | January and July rou — ons 
(82,50) 10 5/0 | London United Trams 5% Cum. Prei. III 11} 111 1 448 ae. 11$ = 

£525,090 | Stock 47 Do. 4% 1st Mortgage Debenture Stock . . . 105 107 1006 — 108 814 8 - 107% 10€] 
814,016 1 — Metropolitan Electric Trams Deferred . jk A R eee tee — 
314,016 1 1/0 Do, 6% Cumulative Preference ..... ......... ! i i 4 811 - E w 

$0,500,006 | $1,000 5 Milwaukee Klec, Kl. &Lt.Co.6%30yrUn. Mrt. Buds. 112 115 110 115 4 611 - one — 
£60,000 100 Montreal Str’t B'1w' *Dobantares( Debs.(1908'xd| 104 106 102 104 $16 en es à 

8140,000 100 A Do. Sterling div Do Тулеу on — 106 178 166 178 4 8 8 ese one - 
24,000 к New демен ДАО; oe Fee 80808 Fee 000006 е6 1 3 2 8 6 18 4 eee eee 
50,000 з 6/0 Do. per Oent. rane ve Preference .... 2% 81 24 8} 811 6 | Mag eee ove ove 

£181,800 100 596 Do. б Der Cent. Mort. Debs. (Reg.)... 91 t6 91 96 5 42 2 i 

£160,000 | Stock 57 Perth (W. A.) Elec, Trams, Ltd, Ist Mrb, Deb. Stk . 100 10% 100 105 417 1 i 103 10: à 
15,834 10 8/0 | Potteries Hlectrio Traction — 9 1) 3 10 4 0 0 ех 9} m 
$0,000 10 &/0 Do, брег Оеп, Oumulative Mr 10 11 10 11 41011 | February and August - | 

4 130,000 ах | Do. ee de. Db ture Sten 2. .. 106 100 | 100 100 | 4 211 a = 2 | 
*&0,000 1 — Bouth Lancas Electric Traction & 8 Ord... «ё А = — — ~ 
101,182 1 ess Do, Preference (£1 pald) .. .... e ip os же April and Octobet..... - - 
528,093 | Stock " Do. Debenture Stock (100X pald) —— — January and July ..... ove o 

£540,800] Stock | 32% | Waterloo and City Ordinary . | 97 10) 97 100 з 2 6 | June and December. ves 

ELECTRI3 MANUFACTURING, &o. 

70,000 1 6d. Alliance Electrical Co. 57 Cum, Pret. LETELT LLS TITTAT] а 1 i 1 6 18 а eee LLLI — 
125,000 1 eee Aron Electrici Meter Ordinary ... oO one вве Fee ЛП H B oo eee oo oe 
125,000 1 Tid. Do. 69% Cumulative Preference ...... i 1 i 1 5 Магоһ апа September v * 
100,000 Б 4/0 | British ted and Helsby Cables Ordinary =.. 7 E 7 8 512 6 | July and February . 73$ - 
100,000 b 3/0 Do. 6 per Oent. Preference ttc 1) 9904 cnn, b 6 di 6 b 0 с January and July ...... өгө soe 

£250,000 Btock 4i 4 Do, 442 1st Mort. Deb. Кей. s94 ^96 524790 ^00 cee em 102 106 102 106 4 5 0 eee see ove 
£250,000 | Stock 34/5 Do. (1902 Issue) .. 102 106 102 106 4 5 0 e" vee 

gogo Stock 43% | British Thomson-Houston iiy 1st Mrt, ро Stockxd| 101 ^ 101 E^ 4 41! - da e 
200, o WU British Westinghouse 6% Preference ы: 8 6 6 6 416 0 дә Ya 

£500,000; Stock 4% Do. 4 A cent. 3 Deb, Stock .....| 102 104 10: 104 81511 is иң 0% 
106,781 a 8 Brash Шосігіса! D 1 ц 1 1 ж: МАЛОЙ сеат д 1 s 
150,000 1 si "Lo NAE per Oent. Pref, Non-Oum. ...... r2 1 1i 1 xa March and Septem per 14 

£125,000 | Stock 44% Do, ay por Oent. Perpetual lst Deb. боз “ха! 101 104 9) 102 48 8 | March and September — 

£125,000 | Stock 44% | Do. епа! 2nd Debenture Stock 91 96 91 96 413 8 | January 2x dic 143 14 
35,000 5 5/0 | Qallsnder's Oable Construction Ord. ...... .. ...—...... 13h  1:j 184 14 6 17 1 " — oe 
10,000 - 1/6 Do. s per Оепі, Oumulative Preferencs...... . 54 54 6 48 4 is - oe 

#20),000| Steck 4t Do. per Cent. lst Mortgage Deb. (rod. 108 112 108 112 4 0 8 | November and May .. „ә 2 

i «450,000 1 0/7} | Oustner-Kellner Alkali Oo. (fully ра). . 1 1 1 тоо а - oe 

£250,000 | Stock ux Do, 487 First Mort. Dob. (red) - Hé] Wi 97 2 97 412 7 e - we 

60,000 1 71 LI Ohadburn’ B Bhi Telegraph АДД Ы IIT 1 i 1 9 2 0 March вое оов *99*998908 **9 в» „о - 

85,000 E 1/6 | Orompton an do. (Nos. 1 to 54, 000) 3 24 3 619 0 | January and July ..... - - 

, $100,000 190 5% |+ Do. Der Cad. Wises t Mortgage Dod. (red.) . 102 106% 102% 166 * 15 3 " — ө 
„99,261 5 өөө Edison & А> United СА” Shares) (43 paid) + — February and August - vee 
„17,189 5 eee Do. 85 pai а)... (LLITTEZTELLETTELITTEETTTTT 1% 24 1 24 oo“ 11 "n LJ Lond 

4341023] Stock 4% Do. рег Oent. Mor Deb.Stook(re i3. ss) 73 77 78 77 5 4 5 | June and December... one - 

#100,000 | Stock 5% Do, б рег Cent. Second DebentureStock . 77 81 77 82 6 111 ДӨ — 
250,000 5 26 | Ndmundson's Electricity Corporation Ord. ........... 63 7 6& 7 5 0 O | Half-yearly . 9i 914 

' „80,000 6 8/0 Do. 6% Cumulative Рге!егепсе.,,...,.,...... 6 6 6 6 412 4 өө Så 6¢* 

4 40,000 Stock 44% Do. 47 per Cent. B^ Mort. Dob. (red.) . 106 108 106 109 4 4.8 — 108 - 
112,100 à 1/24 | Hlectrio Construction Oo. .... musco n là 2 1# 4 6 0 0 | January and July id 1H 

31,890 E 1/91 Do. 7 per Cent. Cumulative Preference ...... 11 3 24 8 b 1 — 

203.500 Btook 4% Do.  4perOent. Ist Mortgage Deb. (red... 98 101 93 101 319 6 | January and July . 10% - 
162,218 1 — Electrolytic Alkali Ordinary . . . . . . $ E і — oe ө" - z 

50 000 1 % Do. 7 per Cent. Cumulative Preference . lè 1 512 0 Ts oon жЕ 4 

25,000 10 biu General N (1900) Ltd, 5% Cum. Pre. 10 104 10 1 415 8 — — T | 

£200,000 | Btock 496 Do. lst Mortgage Debentures ........‚... 100 108 100 108 817 8 Р ove — 

85,000 2 6/0 кешеа Теш hWorks Ordinary . . . . 154 164 15) 164 6 7 8 | February and August 164 153 

85,000 6 13 Do. por Uent. Preference .... v b 53 51 b 818 8 " " — 
815,050) Stock 44% Do. 4% per Cent. Morigáge Dab.Stook(rai. xd| 109 112 107 111 1 1 ii 6 ^ 

50,00€ 10 15/0 | India Rubber, Gutta Percha, &o,, Works ....... 183 193 189 — 134 5 2 7 ч 193 18} 

4500,000| 100 4% Do. 4 рег Cent. lat Mortgage Deb. (red.) ] 10i 104 10L 104 817 2 | March and September — 

87,506 10 ер Mather and Platt 5 per Cent. Cum Pref, sesse coves: 11% 12 114 12 Gus March and September - а 

7,500 10 10% Parker (Thomas) Limited Ordinary LAETI **9 999799 049099* 144 164 144 153 6 9 0 шу DIDIT HIMEN DELI 2) oe 

87,550 13 12/0 Telegraph Construction and Maintnog, побавно | M ál 83 41 517 1 | March and ds 9 - oe 

$150,000 190 4 t por Cent. Debenture Bonda, 1909 ......... 101 104 101 — 104 8 16 2 | January and July . — 

60,666 $ 10 Willans and Robinson Ordi S Bg 8 в} 617 8 | April and October — 

66,666 ‘ 6% Do. 6 per Oent. Oumulstſvs Frei. . 63 7 6 7 & 5 9, b e 
£185,000 | Stock 496 Do, бё per Cent. 1st Mort. Deb, . . . | 102 105 101 104 817 Sl] fiy And кна б. J 


* In calculating the Yield on this security Li ung har hass made fo; accrued intereat: bat not fez rr A N 
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NOTES. 


— — 
A report of a very interesting case will be found in our 
degal columns this week. Mr. Henry WIL pR has brought an 
action against Prof. S. P. Tompson for alleged libel contained 
in his books ‘‘ Dynamo-electric Machinery” and The Life 
of Michael Faraday." Mr. Утре claims to be the inventor of 
the machine known as the “ dynamo-electric machine" and 
complains that Prof. Тномрѕом does not give him due credit for 
this distinction. Prof. Тномгѕох, on the other hand, contends 
that the passages to which exception is taken by Ме. Мпре 
can in no sense be deemed libellous. The present motion is 
brought by Prof. Тномрѕом who seeks to have the suit set aside 
as frivolous and vexatious. The hearing was not concluded 
yesterday and will be resumed in the Chancery Court to-day. 
We publish in our Correspondence columns this week 
particulars of some new tests on Nernst lamps. In sending 
in these figures, Mr. Stérrner is wrong in referring to the 
remarks we made on the subject last week as a challenge. We 
welcome any reliable information with regard to the life and 
efficiency of these new lamps under working conditions, and 


the extensive adoption of a more efficient lamp than our old 
friend with the carbon filament, although we believe that it 
will be long before the Swan-Edison type is superseded in its 
numerous applications. 


— — 


Some curiosity has been aroused by the statement in our 


‘description of the Erith Electricity Works that The Electrical 


Company was supplying Nernst lamps to the Erith District 
Council under а maintenance contract. The term mainten- 
ance contract” was perhaps not quite accurate, the company 
having merely given the following guarantee :—‘ If fifty 
burners do not last together 10,000 hours we shall supply a 
new burner free of charge for every 200 hours short of this 
time. The-candle power will not depreciate more than 10 per 
cent. during these 200 hours. These guarantees are, of course 
only given provided the lamps are under volted." | 

IN another colump will be found a report of the action 
brought against the Charing Cross and Strand Electricity 
Supply Corporation for performing works in the streets 
without previously having notified the Westminster City 
Council of their intention. As a matter of fact, the pressure 
on a certain portion of the network was found to be too 
low, and in order to remedy this it жа : decided to connect up 
more feeders. Instead of connecting up two or three more, 
which would have been quite sufficient, the company con- 
nected the remaining nine in the box to save the necessity of 
returning to the joba second time. Та addition to this how- 
ever, it was discovered that some of the cables had become 
wet, which necessitated their being cut back and a larger box 
substituted. The dimensions of this box, by the way, were 
cited by the counsel for the prosecution in a highly ingenious 
manner. The first box was square, and measured 8ft. бір. 
each way ; the new one was also square, and measured 5ft. 
each way, making a difference of only 1ft. 6in. in the length 
and breadth. Instead of giving these dimensions, it was 
announced that one box covered a superficial area of 12 sq. ft. 
and the other 25 sq. ft.—‘‘ more than double! 

An important point which was somewhat obscurel by the 
particular circumstances of the case is that relating to 
"emergency." Did the fact that pressure was low constitute 
an emergency? Assuming that the drop of pressure was 
such that the company were not carrying on their undertaking 


are pleased to learn of ару improvement which may lead to ! according to their statutory obligations, was this an emer- 
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gency, or were the 28 days’ notice necessary? А legal 
decision on this point would be of interest. In this case, 
however, the company put themselves in the wrong by doing 
additional work to that which was immediately necessary. It 
was, of course, the most rational thing to do in the circum- 
stances, but it was not “ according to Cocker." 


A sTILL more important case to the distributing engineer is 
one which was decided at South Shields last week. It was 
the simplest possible case of a gas explosion in a conduit 
belonging to the electricity undertaking. The gas pipes leaked, 
and therefore the gas company supplied the explosive mixture ; 
the electricity undertaking allowed this mixture to accumu- 
late in their conduit, this being insufficiently ventilated, and 
the electricity works supplied the spark which fired the gas. 


Which party was responsible for the damage? Strange as it 


may appear, this simple case has never been before the 
Courts before; action has been threatened on previous 
occasions, but has resulted in a compromise between the 
two parties. The case most similar that has been brought 
into Court was one at Islington, in which, however, the gas 
company's workmen fired the gas with their torches and ihe 
gas company was held to be liable. In the present action at 
South Shields, however, the gas company was successfal. 
We are unable to gauge to what extent this success has been 
due to the fact that the gas company were able to s-cure the 
services of no less a person than the President of the Insti- 
tution of Electrical Engineers to give evidence in their favour ; 
taking this fact into consideration, we should not like to 
accept Mr. Commisioner Lawrencr’s decision as conclusive 
and trust that it will be appealed against, as the matter is one 
of considerable importance to the electricity supply industry. 


An important statement was made by the Postmaster- 
General last week with regard to the extension of the Post 
Office system of underground cables, as a reserve to the present 
overhead system. These are being considerably extended, 
and a cable is to be laid to Scotland. It is not only the cost 
of underground cables that has stood in the way of theic 
more extensive employment, but also the fact that taeir carry- 
ing capacity for fast-epeed telegraphy or telephony is far 
inferior to that of overhead lines. The experiments with 
added inductance, made in America and Germany, have 
demonstrated that, by this means, underground lines can be 
made comparable with pole routes in point of view of clear- 
ness of transmission, and doubtless these experiments will 
now bear fruit in this country. It is a pity, however, that we 
should wait to follow the lead of America and Germany in 
telegraphic matters, in which Great Britain bas always led 
hitherto, especially as this very expedient for improving tele- 


graph lines was repeatedly suggested by an Englishman, 


Mr. Oxiver Heavisipe, and its adoption strenuously urged by 
him, years before the idea was resuscitated by Prof. Pupry. 


— — Ee eee 


Opening of a Post Office Telephone Exchange at Uxbridge.— 
A post office exchange and call office has been opened at 
Uxbridge, and trunk communication has been established by 
means of a trunk circuit from Londoo. The charges for 
trunk communication with Uxbridge will be the same as in 
the case of Watford. 


Junior Institution of Engineers.—The annual conversazione 
of this Institution will be held at the Westminster Palace Hotel 
on Saturday. Among the attractions will be a popular lime- 
light lecture by Mr. James Swinburne on ‘ London Trafic: 
An Unsolved Problem." 

Concert.—An enjoyable Bohemian concert was held on 
Friday last in the Grand Hall of the Freemasons’ Tavern 
under the auspices of the B. E. T. club. 

The British Association.—Mr. A. J. Balfour has been nomi- 
nated to the office of President of the British Association for 
the Cambridge meeting in 1904. The Council have also 
decided to recommend to the Association the acceptance of 
the invitation to South Africa for the year 1905. 


Royal Commission on London Traffic.—It has been decided 
to hold the meetings of the Royal Commission which has been 
appointed to inquire into and report upon the conditions of 
London traffic at the Caxton Hall, Westminster. The Com- 
mission will sit to-day at 11 o'clock to take the first evidence. 

Motor Boat Competition—A cup, known as the Alfred 
Harmsworth International Cup, has been presented to the 
Automobile Club to be raced for annually by motor boats. 
There are no restrictions as to motive power, but the launches. 
shall not be longer thau 40ft. It is suggested that the race 
should take place in some sheltered water in the United 
Kingdom, and that a good course would be in Queenstown 
Harbour, Cork, just after the Gordon Bennett Cup race, which. 
it is proposed to run early in July. Further particulars may 
be obtained of the secretary of the Automobile Club. 

Newcastle Local Section of the Institution of Electrical 
Engineers.—A meeting of this section was held at the Darham- 
College on March 2nd, when Mr. Clague delivered a lecture and 
demonstration on X-Ray Work.” The lecturer dealt with the 
latest developments of the work and showed a motor-driven 
interrupter which he used in preference to any other. Не also- 
exhibited Mr. Leslie Miller's ultra-violet arc for the treatment 
of lupus The meeting was well attendel. The discussion. 
on Mr. Riseley's Paper wa: again adjourned uatil the 16ih 
inst., when Me. J. P. Sleigh will read a Paper on “ Acc Lamps.” 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair.. 


Latakia—Cyorus .................. . June 21, 1899 — : 
Dominica —Martinique ............ Мау 9,1902 .. — 
St. Lucia — Martinique May 9, 1903 — 
Guadeloupe - Martinique May 9, 1993 — 
Puerto Plata — Martiniqus July 10, 1903. = 
Anjar — Kalianda ......... ........... Aug. 2, 1902 — 
Guantanamo — Mole St. Nicholas... Aug. Б, 1902 == 
Cayenne—Pinheiros ............... Aug 15, 1902 — 
St. Lucia—St. Vincent. Sept.19,1902 .. — 
Reissi-Isaa (Yemen)—Camaran... Oct, 22, 1902 ... — 
Cadigz—Teneriffe ..................... Nov. 5,1902 ... Mar. 5, 1903- 
Cap St. Jacques—Haiphoog ...... Jan. 5, 1905 = 
Paramaribo— Cayenne ............ Feb. 27, 1905 ... — 
Trinidad —Demerara .............. Mar. 2, 1905 ... — 
Zanzibar — Mombas s — Mar. 7, 190$ 


Electricity in Mining. —A number of the members of the 
Committee on Mining. whose meetings have been briefly 
reported in our columus, paid a visit to the Tredegar Iron and 
Coal Company's collieries last week. The whole of these 
collieries, which are situated in the Sirhowy Valley, Mon- 
mouthshire, are now equipped with electric haulage, and the’ 
pumpiog, which is very considerable, is also done entirely by 
electric power. The generating plant consists of two 800 H. . 
engines coupled to three-phase generators at Ty Trist Pits, with 
an overhead transmission line at 2,000 volts pressure from Ty 
Trist to the Bedwellty Pits, a distance of about 1} miles. The- 
plant is the largest ot its kind in this country, and no accident 
has yet happened there. Special precautions have been taken 
to ensure safety as these pits are somewhat бегу, and it was 
with & view of studying these that the Commissioners paid 
their visit. 

Engineering Standards Committee. — The Eugineering Stan- 
dards Committee have puolished their first instalment of 
standard lists. These lists are nine in number and cover all. 
steel and iron-rolled sevtions, including equal sided and 
unequal-sided angles, bulb plates, bulb angles, bulb T’s, 
channels, Z's, Н beams and T's These lists are pre- 
liminary, aud are for tue primary purpose of allowing. the- 
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rolling mills to cut any new rolls they may require to the new 
standard or to re-cut the old rolls to bring them to the new 
standard. We are informed that there is а notab!e reduction 
in the number of sectiona standardised, but that, notwith- 
standing thie, all the authorities represented upon tbe Com- 
mittee are agreed that there is a sufficient number of sections 
for all practical purposes without in any way cramping 
originality of design either in ships, bridges or rolling stock, 
for which these sections are primarily intended. These lists 
may be had on application to the secretary, Mr. Leslie 
8. Robertson, 28, Victoria-street, S.W. (price 1s. net). 


The Electric Lighting at the Delhi Durbar.—In our article 
on the electric lighting of the Delhi Durbar last week, it 
should have been stated that it was Messrs. Preece and Cardew 
who prepsred the complete plans and specifications, and 
obtained tenders for this plant. We are informed that the 
Indian Government cabled over to Messrs. Preece and Cardew 
in April last to send plant to do certain work, and to be suitable 
for future use in four military stations, in accordance with 
advice given by Mr. A. H. Preece when he was in India in 
1900. Everything was despatched in July and delivered 
at Delhi by September 1st. The pipe-work, which was 
made by Messrs. Babcock and Wilcox, had to be fitted 
together here first, which was no small matter, аз there 
were 12 boilers and nine engines and dynamos. The whole 
of the plant was fully inspected and carefully tested before 
shipment, and detailed plans and instructions were sent 
out.—Mesers. Cowans Limited ask us to state that the 
switchboard and instruments were not of the Weston type, 
but of Messrs. Everett, Edgoumbe’s manufacture, and that 
none of the switches, pluge, bars or cut-outs were of American 
design, but all of Messrs. Cowans’ own design and manu- 
facture.——-Messre. Davey, Paxman & Co. ask us to state 
that they were the makers of the four Peache engines 
mentioned in the article. 


Mr. Stiens Again.—A little over three years ago a certain 
Mr. Stiens succeeded in impressing a number of journalists with 
the belief that he was on the road to discovering an electrical 
method by means of which the blind could be provided with an 
artificial sense of sight. These claims, being put forward in 
а semi-scientific manner, appeared plausible to many, and we 
received more than one inquiry, by friends saffering from 
blindness, a8 to the possibilities of this treatment and the 
eorrectness of the statements made in the lay press. 
We therefore called on the ''inventor," accompanied by 
Mr. G. Н. Robertson, who lost his eyesight some years 
ago, but Mr. Stiens was unable to show us a particle of 
evidence in favour of his claims, our only doubt in the 
matter being whether he had deluded himself as well аз the 
unfortunate subjects of his experiments. Since the publica- 
tion of our account of these investigations we have heard 
nothing more of this individual until last Friday, when we 
read a long paragraph in the Daily Mail under the heading 
of “ The Blind Shall See,” summarising an account in the 
Revue des Revues of similar experiments by a man styling 
himself ** Profeesor’’ Peter Stiens. As wide publicity has 
been given to this account, we once again caution the public 
that the professor " or doctor has been able to offer us no 

roof of his having accomplished anything towards curing 
lindness, and that certain statements he made were proved 
to be absolutely false. | 


A New Form of Spark Gap.—The power dealt with at the 
spark-gap when working with very high potentials in con- 
nection with wireless telegraphy is enormous in comparison 
with the energy radiated from the antennæ, and a serious 
consequence of the local disturbance set up is the effect on 
telephonic lines over a wide range. It is, therefore, says the 
Electrical World of New York, а matter of interest to learn 
that an interrupter for an oscillating circuit has recently been 
devised which not only very greatly reduces the electrical 
energy required, but possesses most valaable properties with 
respect to exact control, and, at the same time, is extremely 
simple in form and application. It has occurred to Mr. Peter 
Cooper Hewitt that the “ electric valve” property of the mercury 
vapour tube, described in The Electrician for January 16th, 
could be applied to the oscillating circuit, and it 18 said that 


he bas carried out this idea in а most successful manner. 

Briefly stated, the spark-gap of the oscillating circuit is 

replaced by a mercury vapour tube in parallel with a con- 
denser. Assuming that the immediate source of electrical 
energy is a transformer, in the transformer secondary in series 

are a condenser and the primary of the antenne ground cir- 
cuit, the condenser being shunted by а vapour tabe. The 
tube does not differ in principle from the usual Cooper Hewitt 

vapour tube, though naturally of a somewhat different form, 

owing to its different application, and the nature of the work. 
to be performed. The transformer secondary voltage may 
range between 10,000 and 20,000 volts. The fundamental 
advantage of this interrupter is the enormous speed of inter- 

ruption that may be attained, and the absolute control obtained. 

Moreover, by proper design and adjustment, any given rate of 
interruption cin be secured. With this new type of inter- 
rupter it is possible to create and maintain continuously oscil- 
lations of an absolutely definite character, the great importance 
of which consideration with respect to wireless telegraphy is. 
obvious. 


Шога Tramways.—Last Friday the Board of Trade inspec- 


tion of the Ilford Urban District Cauncil’s electric tramways - 


took place, and this proving satisfactory, the official opening: 
will be held to-morrow. There are, altogether, 4 miles of 
double and 2} miles of single track, forming three distinct 
routes, one of which runs from Ilford to Chadwell Heath, 
another to Barking, both these being double track, and a third 
to Barking Side cousisting of single tragk only. Up to the 
present no'hing has been determined with reference to inter- 
communication, but the boundary of the system meets that 
belonging to East Ham, so that there is every chance of some: 
mutual arrangement being arrived at between the two local 
authorities at some future time. The teack work was carried 
out by Messrs. Macarsney, McElroy & Co., and has granite 
setts between the rails except opposite churches, &s., where 
wood paving has been employed. The gauge is 4ft. 8Jin. and 
the rails 1001Ь. to the yard. The feeders consist of lead- 
covered cables drawn in pipes under the footpath and have an 
area of 0 35, 0:25 and 0:15 sq. 1n.; the 0:35 reduces down to- 
0:25 and then to 0:15 at different distances along its length. 
There із а 0:5 insulated return from Sevea Kings, to 
which the rails are connected at frequent intervals; and 
another which only runs for а very short distance ftom the 
power station. All the cables were supplied by Messrs. 
Henley & Co. The rolling stock consists of 18 double decker 
cars, 12 of which have single trucks, and six bogies, built by 
Messrs. Hurst, Nelson & Co. The-eare all fitted with British 
Thomson-Houston series-parallel К 10 type controllers, an 
emergency brake which acts by short-cirouiting the motors, 
and a hand brake. There is also a combined water cart and 
road brush by the British Electric Car Co., which, ia addition 
to the car equipment, is provided with a 26 н.р. motor inside 
for driving the brushes. It has & brush at each end, and 
carries 1,800 gallons of water. There is very little span wire 
construction, most of the overhead eqaipment being carried 
by centre columns and bracket arms. Arc and incandescent 
lamps are carried by the centre colamns and incandescent 
lamps only on the side columns. Those on the ceatre columns 
are for use after midnight only, when the arcs are switched 
off. Power is supplied trom the lighting generators, which 
are compound wound, aad generate 500 volts, but only 460 
when the shunt winding only is excited. The Counoil intend 
to allow advertisements to be placed oa the cars. | 


Wireless Telegraph Notes.— The Post Office have agreed to- 
connect by wire Falmcuth with Poldhu, where the Marconi 
Company's station is situated. It is stated that the Depart- 
ment also offered the Marconi Company a private wire from 
Poldhu to London, but that tbis offer was not taken advan- 
tage of.——At a meeting of the Royal National Lifeboat 
Inotitution, on the 5th inst, Mr. G. Balfour, in referring to 
the que:tion of electric communication with the coast, said it 
was not entirely free from difficulty, partly for the reason of 
the nature of wireless telegraphy, and also the novelty of the 
invention. The Government were not oblivious of the advan- 
tages of connecting lighthouses with the shore, and it would 
not be long before the Fastnet lighthouse would be in com-. 
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munication with the shore, and he hoped that something would 
be done with the Goodwins in that direction. [n the course 
of an interview in New York, Mr. Marconi is reported to have 
made the following statement :— 


The maximum speed attainable with the present apparatus is 30 words 
a minute. We consider 18 words а good average at present, but with the 
perfection of the instruments we shall be able to maintain а higher average 


than even 50 words a minute. Estimating the present average is but 
10 words per minute and the average price of transmission but 7 cents per 


word, the revenue would be $42 per hour, or $1, 

$508 000 per year for each Paria Our 5 5 
Government binds us to & maximum charge of 10 centa per word for ordin- 
агу commercial service and 5 cents for Government and press service. : 
Asked if he could give an estimate of the probable earnings 
from marine communication between ships and from ship to 
shore, he said that the English Marconi Company had one 
contract which produced а revenue sufficient to pay 6 per cent. 
interest on the entire capitalisation of the company. —— 
It is stated that arrangements have been made with the 
De Forest Wireless Telegraph Co. to iostal its apparatus on 
a New York Central Ratiway train which makes the journey 
from New York to Chicago in 24 hours. The installation will 
be of the nature of an experiment for the firet two montha. 
- An electric automobile, equipped with the De Forest 
Wireless Telegraph Co.'s apparatus, made its appearanoe the 
other day in Wall-street, New York. It wag employed to send 
market reports into the offices of the Wall Street Journal and 
brokers in the neighbourhood. Impulses were sent out by a 
2in. spark coil worked from the battery. It is understood 
that the company have a number of similar machines in 
course of construction, and will rent them for the reporting of 
athletic evente, or for the use of anyone who wishes to leave the 
city and still keep in touch with his house or business. 
it is stated that Mesars. Elder, Dempster & Co. are taking 
steps to connect the West Indies by wireless telegraphy, 
worked in connection with New Orleans and Central America. 
——On the 204 inst. the Marconi operator on board the 
Cunard liner Etruria,” bound for Liverpool, got into com- 
munication with the steamer “ Minnetonka,” about 70 miles 
distant, and a game of chess was commenced at ‘half-past 
three in the afternoon. After a spirited contest, which lasted 


until a quarter past ten, white conceded the game at the 
72nd move to the Minnetonka.” · · 


Annual Dinner of the Manchester Section of the Institution 
of Blectrical Engineers.—At the Grand Hotel, Manchester, on 
Friday last, Mr. Hardman A. Earle presided over the annual 
dinner of the Manchester Local Section of the Institution. 
Dr. Hopkinson, in proposing the toast of the Institution of 
Electrical Engineers,” told of the past life of the Manchester 
section. Its career as the Northern Society of Electrical 
Eogineers had been one of decline, and he himself had been 
the last unfortunate president. Its amalgamation with the 
Institution of Electrical Engineers had resulted in the rapid 
growth and greater influence of the branch, the number of 
members now on the roll being 500, with 75 students. The 
presence of the Lord Mayor and Ald. Sir J. Hoy (the late 
Lord Mayor) showed that the Manchester City Council took 
а kindly interest in the proceedings of the branch. This was 
only right, since Manchester possessed an electricity works 
which was the largest producer of electric power in the kingdom. 
It had been said these works had been burdened with surplus 
plant, but, for his part, he firmly believed that the next few 
years’ developments would soon take all the plant that had 
been procured. He regretted that Mr. Swinburne had been 
prevented from coming; he should liked to have heard 
him speak on the thermo-dynamics of the human being in 
combination with a good dinner. In conclusion, he referred 
in terms of warm praise to the constant attention paid to 
the business of the branch by Mr. Earle. Mr. Earle 
responding to Dr. Hopkinson’s toast, said that, in his 
opinion, branches of scientific societies were more likely 
to prove beneficial than the institutions in London, as 
many who would join a branch would not joia a London 
Institution, and thus their opinions would be lost. There 
was no centre in the whole of the United Kingdom which 
stood so forward in the electrical industries as Manchester. 
He thanked the Principal of Owens College for allowiog the 
meetings of the section to be held there, but he looked forward 


to the time when they would have a common hall of science. 
„Our Guests was proposed by Mr. W. P. Faweus, who said 
that he quite held with Dr. Hopkinson in his views on the 
thoroughly unjustified attacks now being made on one of their 
members—the very able engineer for the Manchester elec- 
tricity works. The Lord Mayor, replying to the toast, said 
that they were in Manchester considerably disturbed as to 
whether they were right or wrong with their electricity uader- 
taking, and had certainly been lavish ia their investments of 
capital ; but, hearing the remarks of previous speakers, he felt 
that things might perhaps not be so bad as they were thought 
to be. He thought there was a large future for electricity as 
the motive power for small works, which would tend to 
eliminate smoke from their city. Mr. Wicksteed, speaking in 
reply to the same toast, said that electricity had done much to 
expel the demon of cheapness. Efficiency was a greater factor 
in success than low firat cost. Mr. B. Z. de Ferranti proposed 
the toast of the Manchester Technical and Scientific 
Societies,” and said that there were in London too many 
different kinds of societies, and it was impossible to benefit by 
their publications for want of time to read them all. They 
must foster the closer union of scientific societies, as they 
were the means of keeping grown-up men in touch with the 
progress of the great things of the world. He praised the 
equipment of the Mauchester technical school, and hoped 
the Corporation would make it worth the while of the teachera 
who would be attracted to the school—men on whom the future 
of the young people would largely depend. Sir James Hoy, 
replying, said that there were considerable difficulties in the 
way of creating one home for all the societies, but he would do 
his best to further that end. Having been one of those into 
whose hands had fallen the task of looking after the technical 
needs of Manchester, he had visited Zurich and found there 
such splendid developments in technical teaching that he was 
fired to do something adequate for Manchester. He hoped 
that the electrical firms would allow their students to attend 
the schools one or two days a week. 


Lectures on Light.—Oa Saturday, February 28th, the first 
of a series of six lectures on Light: Its Origin and Nature 
was delivered by the Right Hon Lord Rayleigh, F. R. B., at the 
Royal Institution. In his opening remarka Lord Rayleigh 
mentioned the fact that nearly all light proceeds either 
directly or indirectly from the sun. Нз recounted the story 
of the old Irish lady who thought the moon was a much more 
excellent institution than, the san, because it gave us light 
at the very time we wanted it, whereas the sun only shone in 
the daytime." After dealing briefly with gas flames, Lord 
Rayleigh performed a very interesting and instructive, though 
simple, experiment by raising the ash of a piece of ordinary 
paper to incandescence в› that it glowed and emitted an 
appreciable amount of light. The paper was heid, by means 
of a piece of platinum wire, in the flame of a Bunsen burner, 
and after all the сагропасео is matter had been consumed the 
ash was observed to glow brilliantly. This was rendered par- 
ticularly striking by moving it in and out of the flame while 
the room was in darkness. The property of incandescence 
was then applied to a brief explanation of the Welsbach gas 
mantle, but the much-discussed question of selective radiation 
was practically left alone. Passing on to the aro light, Lord 
Rayleigh described it as the most intense, and for that reason 
very unsuitable for domestic parposes, although eminently 
desirable in every way for lecture and outdoor purposes. 
Referring to diffasign, he said that nowadays every light was 
hidden under a bushel,” and іа this connection drew the 
proper distinction between commonly-called hard and soft 
lights, the former actually coming from a point and the latter 
from more or less of a surface. Some elementary experiments 
illustrating the phenomena of reflection and refraction were 
then performed, and a rather unusual one in which two copper 
electrodes were immersed in a solution of CuSO, and a current 
passed from one to the other. By means of а small glass 
vessel containing these, which was placed on the lantern, it 
was possible to see the effect of electrolysis on the density of 
the CuSO,. The liquid in the immediate neighbourhood of 
the anode became denser and, as a consequence, sank to the 
bottom of the vessel, while that surrounding the cathode 
besame weaker and rose. These two movements were clearly 
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indicated on the screen by streams which left the ends of the 
electrodes, one flowing upward and the other downward, their 
visible action being due, as Lord Rayleigh explained, to the 
variation of the refractive index of the liquid. He then passed 
a beam of white light through a prism and obtained a very fine 
spectrum on the screen, parts of which he suppressed by inter- 
posing coloured liquids in the path of the ray. Не made the 
very remarkable statement that he was not certain that white 
light was compoeed of the colours obtained by means of a 
prism, but he refrained from stating any definite conclusions, 
The second lecture was delivered last Saturday. Referring 
to а point in the last lecture, Lord Rayleigh said that in 
getting from one place to another a ray of light did not always 
teke the shortest path, but took that path which occupied the 
least time. He compared a ray of light starting from a point 
in air, passing through a prism and arriving at another point 
in air on the other side, to a man walking along a smooth 
road, over a ploughed field and then again on the smooth 
road. It would take longer to walk on ploughed field, and 
if he wanted to get from a given point to another given point 
he would so arrange that the time taken on the whole journey 
was а minimum. This was exactly what a ray of light did 
when pasemg through media having different indices of refrac- 
tion. He then showed a characteristic sodium flame by 
heating a piece of platinum wire in a bansen burner, when 
the sodium collected by the wire from the atmosphere was 
consumed. A demonstration of the Nernst lamp was then 
given, and Lord Rayleigh said that although an excellent 
light he was not sure that the mechanism was not rather too 
ingenious and complicated. He then dealt with the Cooper 
Hewitt mercury vapour lamp, and showed the effect of its 
rays on various coloured surfaces. 

Dr. Fleming's Cantor Lecture on Wireless Telegraphy.—Dr. 
Fleming began his second lecture on wireless telegraphy 
at the Society of Arts on Monday evening by. discussing the 
induction coil. Interest centred chiefly on devices used for 
interrupting the primary current. The Apps, the Wehnelt 
and various types of motor breaks, as well as the Cooper- 
Hewitt mercury-vapour break, were all in turn desoribed, and 
the advantages of the motor break set forth very emphatically. 
The chief advantage is, the lecturer pointed out, the ease 
with which the frequency of interruption can be regulated 
from a few dozen to several hundred breaks per second, the 
alteration being effected, moreover, without affecting the 
value of the primary current. The question of the voltage 
obtainable at the balls was next considered, the effect of the 
capacity of the air-wire or connected condenser on the spark- 
length being shown by an experiment to be very great. 
In any case, of course, the longer the spark in air 
the greater the pressure between the balls, so that greater 
voltages may be reached simply by increasing the spark- 
gap. But such a process, by increasing the resistance 
finally causes the discharge to lose its desirable oscillatory 
character. A far better way of getting greater potentials 
has been used by Fessenden. This observer has found 
that by allowing the spark to oocur in а gas compressed to 
20 atmospheres or more, the voltages attained are much 
greater for a given spark-length. while, in addition, the break- 
down is much more sudden. This increased suddenness in 
the breaking down of the air between the balla is found also to 
give greater radiating power to the connected air-wire. When 
it is attempted to form a spark in air between two balls con- 
nected with an oscillation transformer whose primary is fed 
by the oscillations set up by an induction coil or alternating- 
current transformer, an arc is formed. For the purposes of 
wireless telegraphy the spark has to be separated out from the 
arc. Dr. Fleming showed how this was effected in the appa- 
ratus of his design, described in The Electrician of November 
14th, and illustrated the method by means of excellent work- 
ing models, The importance of the oscillation transformer 
method in wireless telegraphy was forcibly indicated at this 
point by the lecturer. In the first place, by storing energy in 
the oscillations in the primary circuit of the Tesla transformer 
(this circuit, be it noted, includes the winding, a condenser, 
and a spark-gap) it is possible to radiate from the secondary 
а sustained train of waves; and, in the second place, higher 
potentials are given to the radiating air-wire. Thus 


more energy is stored on the air-wire in each of its periods. 
The fact that, in reality, it is in the dielectrics concerned 
in the various circuits the energy is stored makes the 

design of the condensers used of importance. To accom- 
modate a given amount of energy the dielectric of condensers 
must have a certain bulk. It is remarkable that the quantity 
of energy which can be stored electrically in a certain volume 

of a dielectric is much smaller than the amount it is possible: 
to store mechanically. Thus, in a cubic foot of air only one 
foot-pound of electrical energy can be accumulated. Dr. 
Fleming has found that from this point of view one of the 
best commercial materials for condenser-making is micanite," 

a matted mass of mica and shellac, which has the advantage 
over glass, not only of storing two or three times as much 

energy, but also of being very free from flaws. Оп а simple 

air-wire operated by an induction-coil about one-fourteenth of 
а foot-pound in energy may be accumulated. When the spark 

occurs this is radiated in practically a single rush. In a 

multiply-transforming system a series of 20 or 30 waves can 

be generated and radiated. То do this perfectly each circuit. 
throughout the system must be tuned to the same period— 
namely, that of the air-wire. Such an arrangement of 
apparatus constitutes the latest and most perfect form of 
wireless telegraphic equipment. And having reached this 
stage, the lecturer paused to look back at the types of 

Hertzian-wave apparatus. He classified them as the early 

Marconi, the Braun and the latest Marconi types. The first com- 

prises those systems in which the air-wire is connected directly 

to one side of the spark-gap ; the second includes those where: 
the air-wire is attached to a freely-oscillating independent 

circuit placed as a shunt to the spark-gap ; the third embraces: 
those in which the air-wire is set into vibration by means of a. 
second or further transformation. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 


(To-day) FRIDAY, March 18th. 
РнүзісАІ, ЗОСТЕТҮ. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington- 
House. Agenda: (1) “On the Interpretation of Milne Seismo- 
grams," by Dr. Farr. (2) “ А Potentiometer for Thermo-couple 
Measurements, by Dr. К. A. Lehfeldt. (5) A Direct-reading: 
Potentiometer for Thermo-electric Work," by Dr. J. A. Harker.. 
(4) “The Measurement of Small Resistances,” by A. Campbell. 
(5) “ А Resistance Comparator,” by Dr. R. A. Lehfeldt. 

INSTITUTION OF ELECTRICAL ENGINBERS: DUBLIN LOCAL SECTION. 

$ p.m. Meeting in the Royal College of Science. Paper to be read : 
The Development of Electrical Energy Supplies," by Mark Ruddle.. 

SATURDAY, March 14th. 
ROYAL INSTITUTION. 

8 pm. Afternoon Lecture III. by the Right Hon. Lord Rayleigh, 
F.R.S., on “ Light: Its Origin and Nature.” 

MONDAY, March 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE. LOCAL SECTION. 

7:80 p.m. Meeting at the Durham College of Science. Mr. H. І... 
Riseley’s Paper will be discussed, and Mr. J. P. Sleigh will read a 
Paper on “Notes on Mechanical Details of Enclosed Arc Lampe.” 

. Soorety or ARTS. 

S p.m. Cantor Lecture III.: Hertzian- Wave Telegraphy in Theory: 
and Practice,” by Prof. J. A. Fleming, F.R.S. 

TUESDAY, March 17th. | 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LocaL SECTION. 

7:80 p.m. Meeting at Owens College. Paper to be read: “ The Use: 
of the Potentiometer in Measurements of the Temperatures of 
Flues and Furnace Gases,” by W. A.. Price. 

WEDNESDAY, March 18th. 
INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. | 

2:30 p.m. Visit to the Generating Station of the Central Electric. 
Supply Co., Lodge-place, Grove-road, N.W. 

Royal METEOROLOGICAL SOCIETY. 

7:30 p.m. Ordinary Meeting at the Institution of Civil Engineers, 

Great George-street, Westminster. 
FRIDAY, March 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read and discussed :- 
“А Premium System Applied to Engineering Workshops," by. 
James Rowan. | | 

SATURDAY, March 21st. 
RovAL INSTITUTION. 

8 p.m. Afternoon Lecture IV. by the Right Hon. Lord Ray leigh,. 
F.R.S., on “ Light: Its Origin and Nature." | 

GLASsdOwW TECHNICAL COLLEGE SOIENTIFIC SOCIETY. 

7:30 p.m. Ordinary Meeting at 58, Bath-street, Glasgow. Paper to- 

be read: Stirling Water-tube Boilers,” by Robert Baillie. 


——-— 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier p'ALEBR.] 


Charge of Gaseous Tons.— The method devised in 1898 by 
J.J. Thomson for measuring the charge carried by an ion in 
а conducting gas, and carried out by Wilson by means of 
ihe condensation-cloud device, assumes that the sudden 
expansion of the air leads to the condensation of water vapour, 
which takes place on all the ions, both positive and negative. 
Subsequent experiments have, however, shown that when the 
ratio of expansion does not exceed 1°81 only the negative ions 
are caught. Now the number of ions present is measured by 
determining the current carried by ions moving with a known 
velocity. This gives ne, the product of the number of ions by 
the ionic charge. Owing to the error mentioned, n comes out 
about half its real value, and (аео е, the charge, comes 
to twice its real value. J. J. Thomson has, therefore, carried 
out experiments at various expansion ratios. He found that 
when the ratio exceeds 4 : 3 all the ions are brought down by 
the condensing vapour, and a further expansion does not add 
to the number precipitated. Below that figure, and down to 
a ratio of 5:4, negative ions are precipitated, and when the 
ratio of expansion falls still further only a portion of the nega- 
tive ions are brought down. The charge of the gaseous ion 
must, therefore, be put at 8:4 x 10 electrostatic units. The 
number of molecules in 1 cubic cm. of gas under standard 
‘conditions results as 8:6 х 10". 

[J. J. Tomson, РАЙ. Mag., March, 1903.] 


Loaded Lines in Telephonic Transmission.—G. A. Campbell 
pives a mathematical investigation of the effect of inserting 
gelf-induction coils on long telephone lines, and adds an 
account of some experiments which show that there is a dis- 
tinctly favourable effect as soon as the length exceeds 15 miles. 
He worked with a cable circuit 46 miles in length, partly 
artificial, containing 100 equally-spaced T-14 loading coils. 
‘The initial loss due to the loading was found to be equivalent 
to the introduction of 9 miles of standard cable, but on account 
of the greatly reduced attenuation, the loaded line is better 
than the unloaded line for all distances, greater than 15 miles. 
In the author’s arrangement, the distance over which trans- 
mission of a given volume could be obtained was nearly trebled 
by the loading, and the quality was improved in addition. At 
the transmitting end a person talked in a steady, monotonous 
manner, and at the receiving end а person could switch 
instantly from the loaded line to the artificial cable standard, 
and vice versa, and alter the length of the cable standard to 
secure an equal volume of transmission over the two. The 
comparison gave the equivalents of the two circuits for com- 
mercial service. The author admits that a great deal of 
further experimental work remains to be done. 

| | [G. А. CAMPBELL, PAZ. Mag., March, 1903.] 


Artificial Electrification of the Earth.—Marconi’s successful 
transmission of signals through an arc of 50deg. has led 
E. Lecher to elaborate his theory of wireless telegraphy, 
according to which electric waves are transmitted along the 
earth’s crast as waves are along wires. Signals could be 
transmitted in this manner over the whole earth if it were 
possible to raise the potential of the earth a few volts. 
This could only be effectively done if the negative electrifica- 
tion could be removed to a point outside the earth, say to the 
moon. Otherwise it would not be impossible to construct 
condensers of capacities not very small in comparison with the 
earth's capacity. Now, what the antenna or mast wire does 
in wireless telegraphy is some such actjon as that postulated. 
It conducts the opposite electrification away from the earth for 
some distance, say 150ft., and conducts it back at the next 
reversal Its foot, therefore, gets charged positively and 
negatively in alternation, and these charges are transmitted 
at a rate depending upon the dielectric constant and magnetic 
permeability of the earth. The author suggests the following 
expariment :—Let a wire be earthed at two points in a direct 
line from the antenna, and let its length be half the wave- 
length of the oscillations. Its ends will then be always oppo- 


LN 


sitely charged, and the maximum alternating current will 
pass through it. If placed at right angles to the waves, it 
will show no response. 

(Е. Lecugr, Physikal. Zeitschr., March 1, 1903.] 


Undeflected Radium Rays. H. Becquerel has succeeded in 
completely establishing the identity of polonium rays, ‘‘ unde- 
flected” radium rays, and canal rays. He operated with 
preparations mounted in a narrow gutter in a block of lead, 
and took photographic impressions of the rays deflected first 
in one direction and then in the other. He thus obtained two 
parallel lines from each preparation. The lines were theoreti- 
cally elliptical, but practically straight. As he pointed out 
before, these rays are only non-deviable by comparison with 
the radium rays, which consist of negative electrons and con- 
stitute Rutherford's 8-radiation. The lines obtained were very 
sharp, and their distance apart could be measured with the 
micrometer. The distances were the same in both cases, and 
the lines could be superimposed. Moreover, the deflection 
was always in а sense opposed to the deflection of the 
negatively charged B-rays. There was no trace of dispersion, 
such as happens in the latter. Uranium rays consist of 
negative electrons, polonium rays of positive ions, and radium 
and thorium rays of both. Radium also emits a third kind of 
radiation, which is non-deviable and yet very penetrating. It 
presents most of the characteristics of Röntgen rays, and 
traverses а quartz prism of 60deg. without deflection. 

[H. BECQUEREL, Comptes Rendus, February 16, 1903.) 


Phosphorus Emanation.— Ordinary gaseous ions have the 
faculty of condensing vapour when sufficiently supersaturated. 
They have a velocity of tbe order of lcm. per second in a field 
of 1 volt per centimetre. Electrolytic gases contain, according 
to Townsend, ions of a mobility 300 times less than theabove, 
but are able to condense simply saturated vapour. These 
exceptional ions may be compared to the ions produced in air 
when perfectly dry air passes over phosphorus. E. Bloch 
shows that the uncertainty of experiments in this connection 
disappears as soon as care is taken to use none but perfectly 
dry air. That there are true ions present is proved by the 
fact that if the ionised air is made to pass through a strong 
electric field the ions are completely absorbed. The author 
has, therefore, [applied Zeleny's method of measuring the 
mobility by means of & current of the ionised air blown 
between two condenser plates, and has found that the ions 
due to phosphorus emanation have the same mobility as the 
ions of electrolytic gases—viz., ушш. per second. There 
is, however, а Characteristic difference. The latter class of 
ions can only condense saturated vapour, but the phosphorus 
emanation is capable of condensing unsaturated vapour. 

[E. BLocH, Вий. Soc. Fr. de Phys., No. 190, February 20, 1903.] 


The Junior Institution of Engineers.—At a meeting of this 
Institution on March 6th a Paper was read on “ Practical 
Notes on the Use and Maintenance of Electric Motors for 
Factory Work” by Mr. W. T. George. A description of 


alternate (polyphase) and continuous current motors was 


given, and by means of diagrams various features їп their 
construction and operation were illustrated. Continuous- 
current motors, having regard to their more general use, 
were dealt with at length, and the plan adopted by large 
manufacturing companies for generating and distributing their 
own power, when extending or putting down new plant, was 
discussed. The effects of starting large motors on lighting 
circuits and the necessity of proportioning the fuses accurately 
in order to protect the various circuits were then considered. 
Shunt, series and compound-wound motors were treated, and 
reference was made to the respective classes of work suited to 
each kind of motor. The advantages of electric driving over 
other methods were indicated, aud the utility of keeping a 
record of all breakdowns, &c., as they occurred was dwelt 
upon. Observations on the general management of motors 
concluded the Paper, which was followed by a discussion. 
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THE RATIO OF RESISTANCE TO CAPACITY IN LONG 
SUBMARINE CABLES, AND SOME RELATED 
QUANTITIES. 


BY J. ELTON YOUNG. 
(Concluded from page 816.) 


IV.—Bzsr ResistaNce OF BATTERY FOR A Gives Maximum 
PRESSURE. 

The modification of Lord Kelvin's original cable formule 
when battery and receiver resistances, besides condensers, are 
taken into account, was given by Hockin in the research already 
cited.* But in drawing the actual curve of current entering 
the cable he took the case of negligible battery resistances, 
presumably because the change due to a small battery resis- 
tance was not worth the labour of plotting out. Nor is it easy 
to discover the effect from Heaviside’s works. Hence consider- 
able interest attaches to the simpler experimental investigation 
of Taylor and Fisher alluded to above (IV.). From this it was 
een how, by reason of its influence on the form of wave through 

& condenser, the battery resistance may be beneficial in keeping 
down the peak in the pressure waves so that E. M. F. can be 
raised without exceeding a given maximum stress, or the mean 
ordinate is increased without augmenting the maximum one. 
Accordingly, whilst in automatic curb transmission direct to 
line the lower the battery resistance the better, with condenser- 
curb sending it bas a certain “ best value” which is defined as 
follows :—The best value of the battery resistance in condenser 
eending is the limit to which its resistance can be raised con- 
jointly with. E.M.F., without exceeding a given maximum 
stress, beyond which limit the gain in amplitude of the wave 
is neutralised by the loss of sharpness of form. 

With a constant wave form it might be expected that the 
best value, as juet defined, would vary in the same way as the 
mean and maximum pressures would do— namely, as y R/S. 
Actual trials bave been made on long cables showing that it 
does increase with the CR per microfarad. Thus, on a core 
of 7*2 ohms рег microfarad it was found that no gain in speed 
could be attuined by making the resistance in the battery cir- 
cuit more than 100 ohms, with 93 volts (if as much) through 
40 microfarads sending condenser ; whilst on a core of 16 ohms 
per microfarad, the most advantageous conditions were about 
-400 ohms with 111 volts through 40 microfarads. 


V. BEST Resistance AND INDUCTANCE OF RECEIVER. 

The best resistance of the receiving instrument is defined by 
the limit to the addition of turns on the coil beyond which 
their augmented magnetic effect is overtaken by the influence of 
their increased resistance. 

The formula for this critical value differs according to the 
mode of working i. e., direct or condenser, With no con- 
densers in circuit at either end, Hockin showed that the best 
resistance of a mirror galvanometer receiver for maximum ampli- 
tude of simple harmonic reversals was given by the formula, 

0:64R 


ARSN, 


where R, S were given as the total resistance and capacity of 
'the cable, and N as the speed in words per minute. But this 
is evidently equivalent to making x vary as A/R/Sp, where p 
== 27 times the waves per second. Hence the rule can be stated 
thus: The best resistance of the receiver in direct working varies 
-directly as the square root of the CR per microfarad of the line 
for a given signalling speed. According to Hockin’s formula, 
it also varies inversely as the square root of the speed of send- 
ing when CR per microfarad is constant; that is to say, faster 
speed demands less receiver resistance. 
With condensers in circuit at one or both ends the law is less 
simple. Hockin gave the formula, 
2°19sR JN I 


293,00 iG. m 
= (1+ 1,000 JRS 


where з is the m. capacity of the condensers, and the other 
quantities are as before. Here, in spite of the more complex 


t= 


* Journal of the Society of l'elegraph Engineers, V ol. v. ‚ p. 432. 
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formula, it can be shown that z varies in the same direction as 


— — 


before, that is with R/ Sp, though not in simple ratio there- 
with. In general, for condenser working, we have— 

(a) The higher the CR per microfarad, the greater the best 
resistance of receiver. 

(5) The higher the speed of sending, the less the best resis- 
tance of receiver. 

(c) The higher the condenser capacity, the less the best 
resistance of receiver. 

[u all cases it is to be noticed that the best resistance is 
independent of the total SR of the line. 

Hockin's results apply to mirror galvanometer receivers of 
the old fixed coil form. For the moving coils of siphon recorders 
the limiting number of turns must be reached rather sooner 
by reason of the mechanical inertia introduced ; that is to say, 
the beat resistanoe must be somewhat lower. His calculations 
have reference to the maximum amplitude of reversals, and are, 
therefore, only approximate for cable signals. 

The best value of the inductance of the receiver is probably 
an impracticable one, since it is in general incompatible with the 
optimum value of the resistance, as shown i Heaviside.* He 


gives a formula equivalent to z= T, R x- = indicating that 
Sp p /9 


the square root of the CR per microfarad is again the determin- 
ing factor. The inductance being swamped by the capacity of 
the condenser or magnetio shunt, its best value is probably of 
less importance than that of the resistance of the receiver. 


VI.—DuPLEX ADJUSTMENTS. 


The most obvious application of the principle of resistances 
per microfarad, as well as the most elegant proof of the law of 
inverse square roots, consists in the condenser bridge or 
" double-block duplex system (Fig. 6). Here the balance of the 


Fic. 6. 


potentials on the opposite sides of the bridge depends on the 
equality of the pair of pressure waves, alike in amplitude and 
phase. Those who have to duplex long cables are well aware 
how а slight difference between the two waves in either respect, 
whether retardation of phase by too much resistance, or excess 
of amplitude by too much capacity, operates to upset the 
balance. The recorder in the cross-circuit indicates principally 
differences between the mean ordinates of the waves, but if 
rapid it will often respond first to inequalities in their maxima. 
In the most perfect adjustment one wave must be an exact 
copy of the other in the peak of maximum pressure as well as 
in the mean, the well-known “jar” being the indication of 
want of coincidence in the wave crests. What is conclusively 
proved, however, by observation is that а working balance, or 
effective equality between the pair of pressure waves, is only 
produced when the bridge condensers are adjusted inversely as the 
square roots of the CR’s per microfarad of the cable and artificial 
line respectively. 

A glance at the values of some long cable duplex conditions, 
which have been given in Table I. above, sufficiently illustrates 
this. The discrepancy between actual and calculated values is 


Electrical Papers, Vol. li., p. 255, 


848 


THE ELECTRICIAN, MARCH 13, 1908. 


very slight, and is to be expected from the complex character 
of а duplex balance, and from the absence of inductance in the 
artificial lines. 

The resistance of the battery is, of course, common to both 
branches of the bridge, but resistance inserted in either arm 
acts to modify the R/S ratio of that branch, and is employed 
to compensate any want of uniformity between the cable and 
artificial line. If the cable and artificial line had each a per- 
fectly uniform R/S ratio, the condenser adjustment would be 
the only one necessary, assuming a balance of insulation resis- 
tances per microfarad (which is another important source of 
disturbance) and the proper total artificial SR. The law of 
squares also applies when the arms of the duplex bridge consist 
of simple resistances, the latter being made directly as the 
square roots of R/S. 

Another related quantity which may be noticed here is the 
composition of an artificial line to balance & given cable. 
Since, within certain limits, the balance can be obtained on а 
line of any CR per microfarad, by making the bridge conden- 
sers inversely (or bridge resistances directly) as the square 
roots of R/S, the question arises as to how far the ratio of R to 
S in an artificial line may be raised, во as to economise capacity 
whilst preserving sufficient total retardation SR. . This is prac- 
tically determined by the other conditions of bridge duplex, since 
in Muirhead’s system the receiver, and in Harwood’s the trans- 
mitter, has to make its earth on the artificial line. A greater 
ratio than 2 to 1 in the R/S values of artificial line and cable 
has not hitherto been used for this reason, but double ratio is 
unquestionably admissible. This results in economy of boxes, 
both by making up the tequired SR with a smaller amount of 
capacity, and also probably because the high resistance во 
attenuates the wave that very little is reflected back from the 
free end of the artificial line, thus facilitating balancing. 

Since what is true of а cable and its artificial line must hold 
good for two or for any number of cables, it will be seen that 
it is this equalisation of the pressure waves, by the condenser 
rule of inverse square roots, that was concerned in the previous 
consideration of curbing of signals. It should be noticed, in 
recapitulation, that whilst this involved generating а constant 
pressure wave, and a fixed form of current wave, the current 
amplitude was not the same, because the larger the core of the 
cabie the bigger the current taken to raise. the pressure. Also 
that, whilst it was the integral current wave, or the quantity 
of charge, that was considered in the signale, the maximum 
stress and duplex balance are concerned with the pressure 
wave. pt re. din | T | 
It would thus appear that, by attention to the terminal 
adjustments, and especially to that of E. M. F., a standard 
signal should be obtainable on cores of all ratios of resistance 
to capacity. The fact, however, that the smaller cores require 
more E. M. F. under all conditions of working, in practice some- 
times puts them at a disadvantage whenever an incipient fault 
near the sending station lowers the permissible maximum stress. 
In fact, where the maximum stress allowed is kept the same on 
two circuits of equal SR, but different R/S values, the larger 
core has shown as much as 20 per cent. more efficiency. 

Another apparent anomaly which has come into prominence 
recently, consists in the fact that oncables of very great total retar- 
dation, having SR values of 8 seconds or upwards, the average 
speed limit of 600/SR letters per minute (usually applicable to an 
SR of about 4 seconds) becomes exceeded, when automatic curb 
direct sending is used, by an amount which appears to increase 
with the length of the cable. It is true that the retardations, 
electrical апа mechanical, of the terminal apparatus, become of 
relatively less magnitude as that of the line is increased : but 
this circumstance, whilst it improves matters up to a certain 
point for condenser sending, does not account for the increased 
difference between condenser and automatic curb direct to line 
transmission. The explanation is probably to be found in the 
fact that, as shown in Fig. 1, when the contacts are made so 
slowly as they are on the longest cables, there is а greater 
difference between the quantities of charge impressed with and 
without а condenser than there is in the case of the faster 
signalling on moderately long circuits. Compare the current 
areas above the zero line in (1) and (3) with those in (2) and 
4), Fig. 1. 


METHODS OF SUPPORTING AND PROTECTING 
INSIDE CONDUCTORS. 


The following is an abstract of the conclusion of the discus-- 
sion on Mr. O. L. Falconar’s Paper on the above subject at the 
Newcastle Local Section of the Institution of Electrical 
Engineers on February 2nd. The abstract of the Paper and the 
first day's discussion appeared in our issue of January 80th :— 


Mr. HANKS agreed with the writer that conduit systems had & want of 
flexibility. With reference to gas barrel he mentioned that it could be 
Obtained with the internal burr removed ata slightly greater cost; the 
Process of rodding seemed to him unpractical, and he would prefer to 
pass a rimer or cutter through the tube. А watertight joint was not diffi. 
cult to make; an engineer’s joint —i. e., with the ends of the pipe butted — 
could be made quite watertight. A solution of the internal moisture problem · 
was badly wanted, and he suggested lining the pipes with an absorbent 
insulator. With regard to welded steel tube, he did not consider screwing 
necessary, а slip joint was good enough if the ends of the tubes and the- 
inside of the coupling were varnished, jointed when the varnish was soft, 
and an outer coatiog of varnish applied: this he recommended for tubes 
sunk in plaster. Armoured cables, he agreed, were best if onecould get an 
armouring to meet all requirements ; steel tape could not be used witlr 
sharp bends ; wire armouring was good for ship work, but the salt. water ate 
through the wires unless they were painted. He objected to porcelain tubes 
through walls, and agreed in condemning split or brazed tubes. He des- 
cribed а system of lead.covered wires with tin-lead junction boxes, whose- 
terminals inside were mounted on mica, the twin lead-covered wire being 
sweated into boxes and fittings. Wood casing was unsatisfactory unless 
painted externally and shellaced in the groves. 

Mr. GOWDY considered that screwed tubing would finally be adopted ;. 
lead-covered wire in screwed tubing or painted casing made a first-class 
job. He quoted Prof. S. P. Thompson to the effect that any system of 
wiring should be “electrically, oil, gas, water and rat tight." Mr, Fal- 
conar's costs, he thought, were high. With regard to standardisation, he 
mentioned that, in addition to the loose catalogue description of diameters 
of tubing and accessories, there was an unnecessary multiplicity of parts. 
* Simplex " tube, for example, could be obtained split, galvanised or brazed- 
in eight sizes, there were ten patterns of bends, five branch boxes, of reduc- 
ing nipples 14 sizes, four types of wood blocks and seven sizes, four types of 
pendant fittinga, &c. Other accessories he discarded. Не found fault. 
with the end bushes, in which the opening was less than the tube diameter ;. 
the bends, he thought, were too “slow.” He showed a sample of a new 
tube which was flexible: it was made up of two concentric spiral layers of: 
steel strip, and could be supplied, already wired, at а cost not exceediog. 
that of the ordinary tube; joints were made in boxes with nipples 
fitted for screw coupling; if previously wired it was not suitable for 
looping in. | 

Mr. GOTT thought that the weakness of а pipe system was that there 
was no recognised method of running down а wall and along a floor, as the 
joists gave so much trouble; the boxes he considered to be made too- 
shallow, but tbis was limited by the thickness of the wall plaster, He 
pointed out that pure lead, as a covering for wires, had a short life, and. 
considered that an alloy should be used. Referring to early methods of 
wiring, he quoted à method adopted of using large eize casing filled in 
with fireclay, the casing being painted. The success of апу system largely 
depended on the quality of labour employed. A particular case that came 
under his notice was à sbip where the wires were cotton covered and run 
in casing on the deck ; every wave that came aboard caused a short circuit, 
and the ship was finally blown up through а faulty plug igniting some oil 
vapour. 

Mr. PROCTOR found the chief trouble with the architecte, who. 
gave no attention to facilities for wiring, and largely added to the cost. 
thereby. | 

Mr. ROBSON said that on the score of cost he could only use wood 
casing, which he found satisfactory. 

Mr. A. W. HEAVISIDE said that the methods of wiring must of neces- 
sity be many, but he thought only three or four would survive. The bad. 
workman not only did bad work but annoyed householders and brought 
discredit on the system. 

Mr. FALCONAR, in replying, said that in screwed joints, if the end of 
the tube was slightly tapered, then а piece of asbestos thread or lead wire 
wound round the screw thread made ап excellent watertight joint. In. 
answer to Mr. Woodhouse, he mentioned that ceiling roses with а poroe- 
lain back encasing the wires were on the market. Eartning he thought 
most importaut in tube systems, but the earthing must be continuous. 
He defended his method of removing the burr in gas barrel; it was quite 
satie factory in practice, and be failed to see how a tube could be rimered 
except by a machine. With regard to Mr. Hank's remarks as to an “ engi- 
neer's joint, he thought that it would require an engineer to make it, and 
su be wore costly. Sleeve joints came loose where there was any vibration. 
As regards the protection of- terminal points, he thought this rather a 
matter for the maker of fittings than for the wiring contractor. Wood 
casing, he agreed, should always be painted, as it gave good “ tests,” even 
in damp houses. The value of old material, he thought, should be con- 
sidered, so that the consumer's wiring should be of some value as an asset. 
Mr. Sleigh had suggested the use of taped wires in tubes, but he (Mr. Fal- 
conar) had found such wires unsatisfactory and preferred braided wires. 
His experience with wocd casing had been favourable. 
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THE TRAFFORD PARK POWER SUPPLY. 


The conditions under which the Trafford Park Power and 
Light сомо. work are almost ideal and certainly very 
exoeptional. eir station is in the midst of a вот 
manufacturing district where in many cases power is requi 
for nearly 24 hours per day; they possess every facility for 
obtaining cheap fuel and their standing charges are very low. 
When Trafford Park was taken over from Bir Humphrey de 
Trafford by the Trafford Park Estates (Ltd.), a few years ago, 
Мг. W. P. J. Fawcus obtained a perpetual concession for the 
exclusive right to supply electric power, light and fuel gas 
within the whole area. m verdant pasture, the park was 
soon converted into a busy manufacturing district chiefly 
devoted to electrical and other engineering industries, and 
it is safe to predict that within the next few years the 
demand for power will increase with extraordi rapidity. 
Speculation regarding electric motive power on the Ship 
Canal may hardly be indulged in yet as the subject is 


many of the manufacturers whose works are situated in the 
locality, a notable instance being that of the Lancashire 
Dynamo and Motor Co., whose works we were courteously 
permitted to visit and inspect. Some two or three years ago 
the shops worked by this firm were small and comparatively 
insignificant, but they have, in the meantime, been consider- 
ably , and electric driving with energy from the 
Trafford Park Power Station has been adopted throughout. An 
ingenious system of control is in use, by means of which the 
speed of the motors may be varied as 8: 1, with no less than 
50 different intermediate speeds. 

The Trafford Park power station is a large brick structure 
situated on the banks of the Bridgwater Canal, and within 
easy distance of the principal railways and the Manchester 
Ship Canal. Primarily, it consists of three buildings: boiler 
houee, engine room and resident engineer’s house. The boiler 
house contains three double-drum Babcock and Wilcox 
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very much in embryo, but the Power and Light Company 
already have а very respectable load in connection witb the 
docks and warehouses along its shores. Electric cranes and 
hoists may be used in place of those driven by steam-power 
with far less risk of fire and at considerably lower cost. The 
question of fire risk is an important one when dealing with 
large cotton mills, and anything tending to reduce it will 
receive the eager consideration of owners. 

The company have added to the usual advantages which 
are enjoyed by users of electrical energy by supplying such 
energy at an extremely low price—viz., 14d. per unit for the 
first 1,200 hours of maximum demand per annum and 3d. per 
unit for all further units; this is calculated on a basis of a 
regular load of 54 hours per week. For lighting, 4d. per unit 
for the first 400 hours of maximum demand рег annum, and 
14d. per unit for all further units is charged. It will be seen 
that these rates are extremely low and compare most favour- 
ably with any figures which can be obtained by the use of 
steam or gas engines. This opportunity of obtaining power 
at extremely low rates was quickly observed and seized by 


boilera, two of which have an evaporative capacity of 15,0001b. 
of water per hour and the third 12, 000lb. per hour. They 
work at 1501Ь per square inch pressure, and two are fitted 
with chain grate stokers, while the other is hand-fired; the 
latter is also fitted with & separately fired Schmidt superheater, 
There is also à Tinkers water-tube hand-fired boiler, with an 
evaporative capacity of 15,000 gallons per hour, which is 
fitted with a separately-fired Schmidt superheater. Feed . 
water is obtained from either the canal or the town supply, 
but no softening arrangements are employed, the water pass- 
ing through Kennedy water meters and filters previous to 
entering the boilers. Three sets of pumps are situated at 
one end of the boiler house, two are electrically-driven 
Royce pumps, and the third is of the Weir type; each 
has a capacity of 3,000 gallons per hour, and the feed is 
duplicated by injectors. A particularly interesting feature 
in connection with the electrically-driven feed pumps is 
that the motora driving them have double-wound armatures, 
and are regulated on the series-parallel control system. Alt- 
gether there are 28 motors employed in the generating 
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station for various purposes, which consume 300 amperes at 
500 volts, or an average of 5,000 units per week. Among 
these is one which is used for working the scrapers attached 
to the 288-tube Green economiser ; the stoker shafting is also 
motor-driven, but the motors are duplicated with steam engines. 

The close proximity of the works to the Bridgwater Canal 
greatly facilitates the ways and means of obtaining fuel. Coal 
is brought up practically to the very door of the boiler house, 
and deposited on the edge of the canal, where there is outdoor 
storage for 400 tons. Opening on to this storage is the door 
of the boiler house, so that cartage is absolutely avoided, and 
coal may, if necessary, be taken straight from the barge to the 
boilers. The steam pipiog is arranged in а very complicated 
manner, no particular system having been adopted. Singlə 
pipes are run direct from boilera to engines and then Inter- 
connected in а curious fashion by means of valves. Steam 
traps by Geipel and Stubbs are used and the water is earried 
in one pipe, by gravity, to the feed tank. 

Running parallel with the boiler house is the engine room, 
& lofty erection, 60ft. in height, 84ft. in length and 50ft. in 
width, with red tiled floor and white glazed brick walls to & 
height of 6ft. The glazed bricks are surmounted by a brown 
dado and the walls are then distempered pink to the roof. 
At night the room is illuminated by aro lamps, and owing to 
its unusual height is both cool and light at night as well as 
day. A 25 ton hand.driven crane by Messrs. Craven Bros. 
runs overhead for the entire length of the engine room. 

The generating plant consists of three sets, two being 
* Universal" engines, to which are directly coupled con- 
tiauous current dynamos by Messrs. Mather and Platt; and 
the third is a Browett-Lindley two-crank vertical compound 
engine driving а 660kw. double-current generator by the 
Allgemeine Elektricitäts Gesellschaft. All three engines have 
a capacity of 1,000 н.р. each and are throttle governed. The 
“ Universal” engines are fitted with Corliss valves and run at a 
apeed of 200 revs. per min., while the Browett-Lindley engine is 
fitted with piston valves and runs at 180 revs. per min. with 
steam at 1501. pressure. The high-pressure cylinder of the 
latter engine is 20in., the low-pressure 40in. in diameter, and 
the stroke 22in. in length. The flywheel is 9ft. in diameter 
and weighs 7 tons. Continuous current is generated at 500 to 
550 volts, and alternating current is obtained from the 20-pole 
double-current generator at 840 volts three-phase and a fre- 
quency of 30 ~ per sec. The doublecurrent generator is 
particularly interesting, as it is said to be the largest installed 
in England up to the present day. It is arranged for running 
either as a shunt machine or compound as required; when 
running compound the E. M. F. is constant at 550 volts for all 
loads. The output on a circuit with a power-factor of 0-85 is 
about 600 kilovolt amperes at an E.M.F. of 310-840 R. M. S. 
volts. The weight of the armature is about 9 tons. 

That part of the engine room now used as a workshop will 
eventually accommodate another set, thus bringing the total 
number up to four. А special feeder has been laid for carry- 
ing the current taken by the numerous docks and warehouses 
along the Manchester Ship Canal, and, as its length and load 
are coneiderable, а motor-driven booster is employed capable 
of dealing with 370 amperes at 30 volts on each side of the 
three-wire system. This machine was built by the Lancashire 
Dynamo and Motor Co. 
18 кекш by а British Thomson-Houston recordiog watt- 
meter. | 

The Manchester Ship Canal Co. have 22 Russell cranes in 
their docks. These are situated on the parapet of the ware- 
house roof. Twelve, capable of lifting 80 owt. at a radius of 
42ft., are portabfe, and are used for discharging cargo from 
vessels in the dock to the various floors. The remaining 10 
comprise three fixed cranes lifting 80 owt. ata radius of 16ft., 
and seven fixed cranes lifting 10 cwt. at a radius of 16ft. 


These are on the land side of the warehouse, arid are used for 


loading on to trucks, waggons, &c. 

The electrical equipments ot these cranes were supplied by 
the British Thomson-Houston Co., the motors, controllers, &o., 
being of their standard type for crane work. The hoisting 
motor for the 30-cwt. cranes is rated at 28 н.р. at 355 revs. 
per min. on 500 volts, and is geared direct to the hoisting 


The output of each of the generators. 


barrel by a single reduction machine-cut spur gear. A strap 
brake operates upon а brake wheel, which is keyed upon the 
barrel shaft, and is applied by means of a weight, so that 
normally the brake is ‘‘on.” This weight is raised by an 
electromagnet which is in series with the motor, so that 
whenever current is switched on to the motors the weight is 
lifted and the brake released. In the event of the current 
failing through any cause the pull of the magnet ceases, and 
the weight applies the brake, thus preventing the load from 
falling. The brake may also be released by a foot tread, so 
that the load may be lowered by this means, no current, of 
course, being used. 

The hoisting motors for the 10 сиф. cranes are of the 
Thomson Houston L. W. F. 5 type, rated at 11 H. p., 526 revs. 
per min., 500 volts, and the gearing is arranged in a similar 
manner to that of the largercranes. On trial the cranes were 
found to hoist the full load at from 210ft. to 220ft. per minute, 
and showed a high mechanical efficiency. The steering gear 
is driven by a 5 н.р. motor at 525 revs. per min. for the 
80 owt. cranes and 3 н.р. for the 10 cwt. cranes. The gearing 
consists of a first reduction of worm gear and a second 
reduction of machine-cut spur gear. The worm is of steel 
and the worm wheel of phosphor bronze, machine cut and 
enclosed in an oil bath. . 

The controllers are of thé magnetic blow-out type, and are 
well adapted to conditions where the circuit is broken a great 
number of times per day. The motors, controllers and gear- 
ing are entirely enclosed and protected by а timber house 
provided with windows which command а perfect view of the 
work upon which the crane is engaged. The controllers are 
worked by hand wheels, which are provided in duplicate and 
coupled together, so that the crane may be operated from 
either side, that side being chosen from which the best view 
of the work in hand is obtained. | 

A recent test was made on one of the portable type cranes 
which was unloading cotton. Four bales were lifted at а time; 
the average weight being 8,1861). The height of lift was 
434ft. Average time taken 11:5 seconds, во that the speed of 
lift was 227ft. per minute. The average lifting current was 
98:5 amperes. Average voltage 510. 

(To be concluded ) 


THE NEW ELECTRICITY WORKS AT EASTBOURNE. . 


In February, 1882, the Eastbourne Electric Light Oo. was 
incorporated to work a concession obtained from the Hammond 
Electric Light and Power Co. for the right to use the Brush 
patents for lighting by means of the Brush arc lamp. A 
contract was entered into with the Eastbourne Local Board 
for the lighting of the Parade, beginning from the latter part 
of September, 1882. Several leading tradesmen of the town 
also used arc lamps, the energy being taken from the same 
circuit as that supplying the public lamps, Soon after this, 
incandescent electric lamps for interior illumination, run in 
series with the arc lamps were introduced, but difficulties 
arising in the practical working, this system was abandoned, 
and an alternating-current system with transformera on 
consumers’ premises was introduced just before the town was 
incorporated in 1888. The first installation of considerable 
magnitude was carried out at the Town Hall. In the early 
days of the undertaking, the generating station was at the old 
watérworks, the Brush arc lighting dynamo and the combined 
boiler with engine underneath being housed in a galvanised 
iron structure. This site was found to be unsuitable, and 
accordingly the old brewery in Junetion-road was acquired in 
1884, Hera additional engines and alternating-current 
dynamos were installed as the undertaking progressed, until 
the plant consisted of various types of machinery, few of 
which were up to date. At the close of the year 1889 there 
were found two 25 н.р. undertype engines and boilers, driving 
by means of leather belts on to a countershaft, and from this 
were driven in like manner two 25 light Brush arc dynamos 
and one 25kw. alternator. Later there followed a 200 н.р. 
horizontal compound condensing engine, driving on to a second 
countershaft by belts, and from this were driven two 75kw. 
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Elwell-Parker alternators. The next extension was a 250 н.р. 
horizontal engine, driving by means of 10 cotton ropes a 
100kw. Lowrie-Hall alternator. 

Then followed the introduction of directly-coupled units, 
of 50, 150 and 200kw. capacity respectively. The energy, 
being generated at high pressure, was taken to & double-pole 
Lowrie-Hall switchboard, and from thence distributed through 
five circuits to different parts of the town, connections being 
made to transformers placed on consumers’ premises, where 
the high-pressure current was transformed to one of low 
pressure suitable for the supply to incandescent lamps. The 
distribution was effected by means of cables insulated with 
vulcanised rubber drawn into cast and wrought-iron pipes laid 
under the roads and foot pavements. Owing to the deteriora- 
tion of the rubber insulation, after the cables had been in use 
a few years, faults were of frequent occurrence, causing 
many annoying interruptions in the continuity of the supply. 
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Simultaneously with the construction of the building and 
new machinery, an entire new system of high-pressure cables 
was laid from the new works to & number of underground 
chambers, built in different parts of the town, in which were 
placed transformers to feed the low-pressure distributors. 
The latter were connected up into a network from which 
the service connections to the houses are made; all the 
small transformers being removed from consumers’ premises 
in accordance with modern practice. A supply was commenced 
from the new works on June 10, 1902, and the work of 
changing over upwards of 700 consumers’ connections from 
the old supply to the new was proceeded with day and night. 
During this time both generating stations had to be kept 
running ; the old alternating current plant was finally shut 
down at 6:40 алп. оп July 24, 1902, after having run con- 
tinuously from August, 1884. The old arc lighting engine 
and dynamo, however, continued to run until January 6, 1908, 
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_In 1899 the Corporation approached the company with a 
view to purchase the undertaking, and, after receiving reports 
from two consulting engineers, terms were agreed upon, and 
the Corporation acquired possession on January 1, 1900. The 
question of extensions and the introduction of modern plant 
had to be considered at once, and after the report of Mr. Haw- 
tayne had been received, it was decided to build new works 
at the east end of the town, far removed from the better class 
residential districts, where extensions of the buildings could 
readily be made as required. 

The new buildings were commenced in 1901, aud completed 
for occupation in June, 1902. Two Ferranti vertical engines 
of 750 н.р. each, combined with 400kw. Ferranti alternators 
between the cylinders, and two Stirling water-tube boilers 
with an evaporative capacity of 12,0001b. of water per hour 
each, were erected and ready to run by April 24th ; the erec- 
tion being carried on before the roof was on the building. 


as the erection of the new arc lamps on the Parade was not 
then complete. Immediately the machinery at the old works 
was shut down the work of transference of the three modern 
directly-coupled engines and dynamos and three boilers was 
commenced, and the whole were removed by, and under the 
superintendence of, the permanent staff of the electricity 
department without any accident. 

The boiler house is about 92ft. long by 42ft. wide and 306. 
high to the eaves. The boilers are six in number, and consist of 
the following:—One Davey-Paxman tubular economic boiler of 
160 m.r., one Babcock and Wilcox water-tube boiler of 260 K. p., 
two Hornsby water-tube boilers of 105 н.р. each, and two Stirling 
water-tube boilers of 830 н.р. each. The economic and Hornsby 
boilers were removed from the old works. The other boilers 
are fitted with superheaters, which give about 70deg. of super- 
heat, and so ensure dry steam at the engines. Opposite the 
boilers are the coal bunkers, alongside of which it is intended 
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to bring a siding from the railway. At one end of the bunkers | the addition of an economiser of similar size when required. 
is the pump room, containing a Weir pump, with а capacity of | The scrapers which remove the accumulated soot from the 
8,000 gallons per hour; a Worthington pump of 1,800 gallons, tubes are driven by an alternating-current motor. The chimney 
and & Pearn flywheel plunger pump of 600 gallons capacity. 
Attached to the pumps are small reagent pumps, for use in 
pumping the reagent used in softening the feed-water into the 
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feed-water heater and purifier, which stands at one side of the is 150. in height, and was built by the Alphons Custodis 
Stirling boilers, and will deal with 8,000 gallons of water per | Chimney Construction Co. on their special system, in which 
hour. Over the pump room and portion of the coal bunker is | perforated bricks shaped to the radius are used. 

а 16,000-gallon water storage tank, and a 2,000-gallon ** hot- The engine room is 82ft. long, 35ft. wide and 80ft. high. 


ENGINE ROOM SHOWING FRRRANTI SETS. 


well" tank, supplied with water from the water company’s | The walls are lined with a dado 7ft. high of white-glazed 
mains, for which a charge of 1з. per 1,000 gallons is made. | bricks, surmounted by a moulding of brown-glazed bricks. 
At the other end of the bunkers is the men’s lavat ory and bath | The walls are finished in Keen’s cement. An 18-ton travel- 
room. The 160-tube Green economiser is in a separate | ling crane, worked by ropes from the floor level, spans the 
building at the base of the chimney, provision being made for | building. The floor is laid with mosaic marble, and a base- 
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ment gives access to the engins foundations, exhaust pipes 
and cables leading from the switchboard to the dynamos. The 
plant consists of two 400kw. Ferranti engines and alternators, 
one 200kw. Willans engine and E.C.C. alternator, one 150kw. 
Davey-Paxman and E.C.C. alternator, and one 50kw. Willans 
and Е.С.С. alternator. The last three sets were. removed 
from the old works and the dynamos re-wound. Each alter- 
nator bas its own exciter, which in the Ferranti sets is driven 
by ropes from a pulley on the main shaft, and in the others is 
directly coupled to the end of the alternator shaft. | 

The switchboard, placed оп & raised platform at one end o 
the engine room, is of the Ferranti standard type. It occupies 
only a space of 6ft. біп. by 2ft. Gin., and controls the five 
alternatora with their exciters and five feeder circuits. Behind 
the switchboard is the test room, where meters and all other 
apparatus can be tested. At the end of the boiler house is 
the heavy stores room, men’s mess room and a fitting shop 
well equipped with lathe, drilling and shaping machines 
driven by means of a 2 н.р, motor placed on a wall bracket. 


FERRANTI SWITCHBOARD. 


The general and chief engineer’s offices and entrance hall 
complete the ground floor. On the upper floor is the com- 
mittee room, charge engineer’s office commanding a view of 
the engine room, mess room and light stores room, with 
lavatory. The warming of the offices is carried out by means 
of steam radiators. 

The current at 2,000 volts is carried from the works into 
the town by four paper-insulated feeder cables laid on the 
solid system in troughs. These cables supply 19 underground 
sub-stations provided in various parts of the town, in which 
transformers are placed to bring the pressure down to 200 
volts, distribution then being carried out by new concentric 
paper-insulated and old single rubber-insulated cables laid 
solid or drawn into iron pipes. The single rubber-insulated 
cables are to be gradually replaced by those of the concentric 
type. 

. At the old works current was generated at a pressure of 
1,800 volts, and delivered at both 100 and 200 volts, at a 


were removed and reerected at the new 


| without damage. The 66 lamps in the town 


frequency of 88 ~ per sec. When recon- 
structing, it was decided to alter the high 
pressure to 2,200 volts, the low pressure to 
200 volts only, and the frequency to 50. 
This necessitated the re-winding of all the 
alternators, and keeping the supplies given 
from the two works quite separate during 
the period of changing over. While the 
alternators were being re-wound, the engines 


works, and the supply kept up from the new 
Ferranti sets. The work of changing over 
upwards of 700 house connections from one 
system to the other, without causing any 
interruption to the supply was carried out 
between June 10th and July 24th of last 
year. 

The alternating arc lighting of the streets 
was carried out by the Gilbert Arc Lamp Co., 
and presents featares of unusual interest. 
The lamps are of the 50-80 hour 6ft. carbon 
type, and are arranged to burn solid and 
hard cheap carbons, such that the voltage 
across the arc of normal length is about 42 
and a white and efficient light is obtained. 
They are suspended from ornamental posts 
made. by Messrs. Law of Glasgow, and are 
all fitted with lowering gear of the Gilbert 
Company’s double-cord suspension type, with 
knife-switch contacts and catches to take the 
weight of the lamp when up. The lamp is 
susponded by two jin. cords, and the gear 
is arranged to allow this stout cord to bend 


are of the parallel type and are run off a 
special transformer and double-pole switch 
fuses from the 200-volt distributors. Five 
of these lamps in Devonshire-place are sus- 
pended over the centre of the street by span 
wires attached to steel posts on either side 
(see illustration). An experiment is being 
made in side street lighting with the Gilbert 
Aro Lamp Co.’s special 200-watt arc lamp, 
made to replace a couple of incandescent 
electric lamps on а small post. 

The most interesting portion of the 
lighting, however, is the series system in- 
stalled along the sea front in place of the 
old Brush” lamps and plant which had 
been in use for about 20 years, and which 
was one of the oldest installations in the 
country. There are 33 lamps in two series 
circuits which are run off moving coil trans- 
formers, placed in a chamber convenient to 
the work. These can be switched on at a 
distance and require. no attention. The 
transformers maintain a constant current. 
which can be varied as desired, or lessened 
at midnight, and the lamps maintain a con- 
stant voltage and are independent of the 
current value. 

‘The primary coils of the transformer are 
fixed, and are supplied at 2,200 volts without 
any exposed terminals. The secondary coils 
are outside, and are clamped together and 
mounted on large wheels with small spindles, 
sufficiently overcoming friction, which ruu 
along a pair of rails fixed one on each side 
ofthe framework of the transformer (see 
illustration). The secondary coils are of 
sufficiently large diameter to go over the 
primaries, and are arranged to increase the 
power factor at which the system can be —.— 
worked. At the most backward position, Е à 
where the primaries are almost enveloped, NE T y 
the leakage is only 10 per cent., whilst at the рог Euptoyep ron 
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other end of the motion the leakage is so great that the trans- 
former can be almost short circuited. The current is practically 
constant within this range, and is fixed by simply altering the 
tilt of the transformer as the secondary coils are repelled against 
the force of gravity. It has been found that with the exception 
of spring buffers to take the shock at either end of the motion, 
no complications are required. 

The circuits are for 17 lamps in series, requiring about 
740 volts on the line. The actual watts of each lamp can be 
varied from 400 to 700. The power-factor of this system, we 
are informed, is at present about 0:8. 

A special lamp has been designed to work on these constant 
current circuits. When this system was first tried ordinary 


series coil (parallel) lamps were used with a choking coil placed’ 
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across the terminals, so that if а lamp failed the current passed 
through the choking coil, &c. This had many disadvantages, 
as the lamps would only work at one current value. The 
regulation was somewhat poor, and the lamps very inert. A 
lamp was therefore devised which was controlled by a shunt 
coil only, being thereby at once rendered independent of the 
current, and at the same time capable of striking promptly, 
retracing sensitively, and maintaining accurately a fixed 
voltage across the arc. The Gilbert Arc Lamp Co. only 
make these lamps in their double-carbon 6ft. type, and con- 
siderable trouble and ingenuity had to be expended to make 
the lamp compensate for the varying choke of the shunt coil 
with different positions of the core necessitated with this 
lamp. The shunt is, of course, of large gauge wire, taking 
about 0:4 ampere normally. For a short time the whole 
current of the circuit can be forced through it without damage. 

The automatic cutout (which we illustrate) consists of a 
fuse, and a shunt coil wound on a closed iron circuit. At 
40 volts this coil only takes a fraction of an of ampere, but the 
core rapidly becomes saturated, and at 60 to 70 volta it takes 
6 to 7 amperes, short circuiting the arc so that it is extin- 
guished ; at the same moment the fuse melts. Below the coil 
is а gravity switch which is normally held open by the fuse. 
Directly the fuse melts, this switch falls and short circuits the 
lamp, and the transformer compensates for the change. The 
weight of the movable part is very considerable, and ample to 
drive the switch blade into a thoroughly substantial contact, 


suitable for 20 amperes; on the other hand, in the vertical 
position the weight on the fuse wire is negligible. __ | 

The price per unit for energy for the purpose of lighting 
was reduced, from October 1st of last year, from 71d. to 64d., 
and the charge for energy for the purposes of heating, by 
electrio radiators or otherwise, cooking and motive power from 
4d. to 8d. Meter rents have also been reduced trom 4з. to 
28. 64. per quarter. As a contrast between present prices and 
those in force in 1888, it may be stated that the eleotria light 
company were at that time charging ls. per unit for a con- 
sumption for a period of one hour per day, and 8d. per unit 
for the second hour. The supply was also only available up 
to 1 &.m., and from 6 a.m. till daylight. The use of electricity 
for the purposes of heating апа motive power is rapidly 
increasing in Eastbourne, there being a large number of 
radiators and small motors connected to. the mains. 


AUTOMATIC CUT-OUT IN Авс LAMP PILLAR. 


The growth of the undertaking is shown by the following 
figures :— 


No. of No. of . Maximum 
Year. 8 c.p. lamps, | consumere. Units sold, load in kw. 
1897 | 19,988 306 | 240,806 | 257 
1898 25,028 385 308,037 510 
1899 27,511 409 557,586 546 
1900-1901 56,800 516 ; 447,295 424 
1901-1902 46,225 665 534,451 511 
Est. 1902-1903 55,000 790 836,525 655 
The following is a list of the contractors :— 
Buildings ...................... J. and E. Johnson, Leicester. 
Chimnedxy. Alphons Custodis Chimney Construction Co. 
Engines and dynamos . Ferranti Limited. | 
Switchboard .................... Ditto. 
А | Stirling Boiler Со. 
Boilers 6 6% %% %%% „„ %%% %%% %% %% %% %% % „% %% %% „% Babcock aud Wilcox. 
Steam piping .... ................ Babcock and Wilcox. 
: Sir Hiram Maxim Electrical Eogineering Co. 
Heater and detartariser ...... (sub-contractora to Babcock and Wilcox). 
Economiser........................ E. Green & Son Ditto. 
Feed pump...................—.... G. and J. Weir Ditto. 
Storage tank ..................... Mechan & Sons. | 
Travelling crane ............... John Hitchin & Son. 
ine. ...... W. T. Glover & Со, 
5 E Vb British Eleotric Transformer Mfg. Co. 
Sub-stations (iron John Every. 
Arc lamps and gear ............ Gilbert Arc Lamp Co. 
Arc lamp columns J. and A. Law. 
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On Thursday last week a luncheon was given at the Grand Hotel, 
Eastbourne, by the mayor and chairman of the Electric Light committee, to 
celebrate the opening of the new works. Mr. F. R. Bones (chairman of 
the Hastings Electric Light committee) proposed the prosperity of the 
Eastbourne electric light undertaking. He considered that upon the 

ineer rested the chief responsibility, but that no matter how efficient 
iad skilful he might be, his efforts would be fruitless unless he had a 
mpathetic and intelligent committee to work with. Mr. A. H. Maude, 
саад of the Eastbourne committee, in replying to the toast, said that 
although the cost of the public electric lighting in Eastbourne was more 
than double that of gas, they must not forget that the illuminating power 
was five times as great. The relations between the Electric Light com- 
mittee and the gas company, he eaid, were very friendly, and there 
was plenty of room in the town for both forms of illuminant. The 


THE ELECTRICIAN, MARCH 13, 1908 


price per unit had been brought down from 74d. to 64d., and he 
hoped that before long it would be still further reduced. Their sinking 
fund, interest and depreciation were a very heavy load, but he hoped that 
the undertaking had turned the corner and was now on the high road to 
prosperity. The toast of the “ Engineers and Contractors" was proposed 
by the deputy chairman of the Electric Light committee and responded to 
by Mr. Zeden for Mr. W. C. C. Hawtayne, the consulting engineer, and by 
Mr. M. HB. Field and Mr. Gilbert for Ferranti Limited and the Gilbert Arc 
Lamp Co. respectively. After luncheon the party drove to the new works, 
and, having inspected them, proceeded to the town hall and partook of 
tea. The arc lamps in various streets of the town were then switched 
on and viewed, and, for the first time, the new lamps, 35 in number, along 
the parade were switched on by the mayor at the sub-station in which were 
the moving coil transformers. 


ELECTRIC LIGHTING OF THE “NEW” THEATRE. 


The only source of light in Sir Charles Wyndham's '* New 
theatre is electricity. Current is supplied by the Charing Cross 
and Strand Electricity Supply Corporation at 100 volts, the 
three-wire system being split outside the theatre, so that there 
is never a difference of potential of 200 volts between adjacent 
mains in any part of the house. The two main distribution 
boards and switchboards, one on the stage and the other in the 
front of the house, are each supplied from two distinct and 
separate pairs of mains. One pair of these mains is connected 


— — > — — — — 


stage is arranged similarly to the auditorium, from different 
services. The arrangements for controlling the stage lighting 
have been specially designed for this theatre. The whole of 
the prompt side of the flies has been given up to the 
electrical plant. The main stage-board, the dimmer gear, the 
dimmers themselves, the arc-lamp resistances and the control- 
ling resistances for the ventilating fans being all situated 
thereon, so that the engineer-in-charge has never to move from 
the fly-rail during the performance should any hitch occur. 
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SWITCHBOARD AT THE NNW THEATRE. 


to the ordinary network, and the other pair to special theatre 
mains,fed from Bow or Lambeth through two of the company's 
substations. The service cables consist of four 0:5 sq. in. 
mains run in screwed-welded steel conduits. On the switch- 
boards are main throw-over switches by means of which 
current may be taken from either source of supply, so that if 
one should fail it will cause but a temporary extinction of only 
half the lights, the switch being thrown over to the live 
terminals immediately. The switchboard in the front of the 
house controls the lights in the exits, corridors and saloons, 
while that on the stage, which we illustrate, and which is by 
far the larger, controls all the lights in the auditorium and on 
the stage. There are, approximately, 850 lights in the 
auditorium, and five 10-ampere double-carbon Brockie-Pell 
arc lamps outside. | | 

The stage arrangements are exceptionally complete, there 
being provision for over 1,000 lights and 18 arc projectors, 
The whole of the stage wiring is repeated four times over, in 
white, amber, red and blue; every alternate point on the 


This is a great improvement on the usual method, where the 
dimmers are situated in fireproof rooms some distance from 
the board, which is usually above the stage on a platform, the 
resistance room being under the stage. Moreover, there 18 
plenty of room and easy access to all connections. | 
The stage board is capable of dealing with а current of 
1,200 amperes, and is made in three sections, one carrying 
the main throw-over switches and circuit fases, another form- 
ing а master panel for main controls and the third panel carrying 
local switches with controlling gear for the resistances. The 
switches for the coloured lights are designed in such a way 
that any single switch can be operated independently, or the 
whole line worked simultaneously by means of a connecting 
link. Each of the four horizontal lines, seen on the right- 
hand side of the illustration, controls all the lamps of one 
particular colour, while all switches in a vertical line control 
the various coloured lamps at one definite place. The first 
horizontal line controls all the amber lamps, the second white, 
the third red and the fourth blue. Under each switch is a small 
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hand-wheel controlling the dimmer of that particular circuit. 
All wheels of the same colour are capable of beg locked by 
an extremely simple and instantaneous movement on to a 
common gear, so that they can all be moved simultaneously 
by a common hand-wheel There is a special feature in con- 
nection with these wheels—viz., that if any single wheel is 
locked on to the common wheel any other wheel can be 
picked up after the first is started, and when the first wheel 
comes to its stop the main wheel can still be rotated until the 
second wheel is brought to its stop by means of an automatic 
releasing arrangement, a feature not possessed by any other 
controlling gear with which we are acquainted, as it is ordi- 
narily necessary where the individual wheels are not picked up 
at the same time, to unlock each wheel as soon as it comes to 
its stop. The dimmers are of the Lyons liquid resistance 
type, and are mounted on insulating trays. 

The lighting in the dressing rooms has been carried out on 
the double supply system, with throw-over switches similar to 
the other parts of the building. 

The whole of the wiring is in screwed-welded steel conduit, 
efficiently earthed, and was carried out by Messrs. Leo 
Sunderland & Co., for the Brush Electrical Engineering Co., 
to the designs and under the supervision of Меғвга. Lucas and 
Pyke, consulting eBgineers, The Edison and Swan Company 
manufactured the switchboard and gearing for the stage 
control. The battens were manufactured by the General 
Electric Co., and are of their special copper-strip type, with 
porcelain insulators. The float is of special design, lamps 
being mounted on the cover of two continuous cast-iron 
troughs which carry the cables supplying’ them. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 


— — 


Telegraphy without Wire. By Avausto RicHi, Professor in the 
University of Bologna, and Вавинлвр Dessau, Privat-dozent in the 
University of Bologna. (Italian edition published by B. Zanichelli, of 
Bologna, German edition published by F. Vieweg, Brunswick, 1903.) 


A work on wireless telegraphy, appearing simultaneoucly in 
two languages, by an authority of such special competence as 
Prof. Righi, assisted by Dr. Dessau, must needs command 
attention, And in the present instance it is of a peculiar 
interest, seeing that it was in the laboratory of Prof. Righi 
that Mr. Guglielmo Marconi acquired his first knowledge of 
Hertz waves, oscillators and coherers. The work is divided into 


four parts. The first is on electric phenomena, including electric” 


fields, steady currents, magnetio fields, and variable currents. 
The second part deals with electromagnetic waves, and is 
divided into three chapters on oscillations, waves and radio- 
conductors,” the latter term being used to mean coherers and 
anti-coherers of all sorts. The third part is on the subject of 
telegraphy without wire, including conductive as well as 
etheric methods, while the fourth part is on the rather distant 
topic of optical telegraphy by photo-electric means, ultra- 
violet radiations and selenium. With one exception the 
separate chapters are signed by one or other of the 
authors who have so far worked independently of one 
another; but as each has translated the other’s parts into 
his own language, each become so far responsible for the 
book as a whole, though there are obvious advantages in a 
clear demarcation of the authorship. We may take it that 
though Prof. Righi's name is attached to the earlier and more 
general chapters, and that of Dr. Dessau to the later chapters 
that deal with instruments and inventions, Prof. Righi would 
not pass statements which he did not believe to be true, 
‚ respecting either his own researches or those of any other. 

Bearing in mind, then, that Prof. Righi was occupied with 
the experimental and theoretical study of oscillations and 
waves in his laboratory at Bologna from 1892 onwards, and 
has had intimate knowledge of Е of subsequent 
developments, at least in Italy, the k acquires a special 
· significance. Б 
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Righi's own inventions are indeed mentioned, but are 


modestly commingled with those of less merit by later investi- 
gators. 


in series; the oscillator with oil between the two central 


The oscillator with four spheres, giving three sparks 


spheres ; the adjustable oscillators; the resonator, consisting 
of strips of metal foil stuck on glass and divided by a fine cut 
across which minute sparks can spring ; all these are described 
in their place, with references to their original publication. 
The four-sphere oscillator, with its three spark-gaps, is rightly 
and emphatically claimed as Righi’s own. On p. 179 occurs 
the emphatic statement that the oscillator used by Marconi 
“ differs in its original form in no respect from the three-spark 
oscillator,” the prior invention, in 1898, of his master Righi. 
On p. 181 it is shown that Marconi’s plan of using the four- 
sphere oscillator by joining the two outer spheres to earth and 
to an elevated conductor respectively, is no better than the 
other plan, nowhere described by Marconi, of thus joining 
the inner spheres instead of the outer. As to the use of 
the “antenna or aerial wire—the ‘glorious invention" of 
Marconi, as uninformed journalists describe it—the authors of 
this book quietly dispose of this nonsense by pointing out, on 
p. 179, that the use of antenn goes back to Sir Oliver Lodge’s 
published work of 1889; and that a vertical mast for signal- 
ling telegraphically was employed by Loomis in 1872 and by 
Popoff in 1895. The account of radio-conductors in Chapter III. 
of the second section is of great interest, and the researches of 
Calzecchi-Onesti, Branly and Lodge are very well summarised, 
as are also the truly scientific investigations of Eccles, and 
the observations of Guthe. 

An interesting passage is the following in the preface :— 

It scarcely needs to be remarked that the preparation of the third part 
would involve a recognition of numerous recent publications as well as of 
many patents taken out by the crowd of inventors in this domain. Only 
in such a way could an authoritative verdict be attained as to the claims for 
priority of the various authors, The task was accordingly not at all light, 
and the reader will note the difficulties which had to be overcome. So we 
may mention only one, that not infrequently a commercial inventor pro- 
duces some insignificant change in methods or instruments which already 
have found their place in science, which change gives him the right to 
procure a patent as for the product of his own ingenuity. However much 
this circumstance violates one’s sense of justice, it is nevertheless sanctioned 
by law in moat States. | 

It is not difficult here to read between the lines, or to dis- 
cover the mixed feelings with which the authors must have 
examined the claims of more than one much-vaunted patent. 
Indeed, nothing is more remarkable than the reserve with 
which they have treated sundry critical features of the indus- 
trial development of the subject. То the early pioneers 
antecedent to or contemporary with Hertz they evidently 
desire to do justice. We find them acknowledging (after 
discussing the unpublished experiments of Hughes) that ‘‘ the 
first who used the properties of these contacts "—referring to 
radio-conductors or coherers—“ for the transmission of signals, 
was the Englishman Lodge.” They mention his application 
in 1898 of the automatic tapper, and his exhibition at Oxford 
in 1894 of his achievements in sending wireless signals over 
a distance of 40yds. But they appear not to know that in 
this pioneer work he signalled dots and dashes by an electric 
bell and by Morse apparatus, as well as using a galvanometer 
for demonstration. They mention Muirhead’s repetition, ір. 
the winter of 1894, of Lodge’s invention, with the improve- 
ment of using a siphon recorder as the receiving instru- 
ment. They rightly credit Lodge with the introduction of the 
antenne ; but they are apparently unaware that he at the 
same time brought out the important device of protecting the 
coherer by enclosing it all round in a metal box. When, in 
geotion 47, we come to the Marconi system, we find it intro- 
duced with a paragraph so important as to deserve full 
reproduction :— 
It cannot be here our task in this place to refute or set right all the 
stories, one might almost say legends, which have found currency with 
respect to the person and the work of the young Italian inventor. But 
we have just as little aimed at subjectiug to trial the question of the priority 
or originality of hia inventions, since the variety of views in this respect is 
conditioned essentially by the meaning which one attaches to the words 
“originality " and invention.“ A cursory glance at the wave-exciter 
which Marconi describes in his first patent of June 2, 1896, and which is 
reproduced in Fig. 107 from the English patent ification, shows, in fact, 
the complete identity of this apparatus with Righi's three-spaik exciter as 
it is depicted in. Figs. 62, 66, 67 and 68 on pages 157, 160 and 161. y In 


Ж 


858 


THE ELEOTRICIAN, MARCH 18, 1908. 


both apparatus the waves arise from the discharge which occurs between 
the two middle massive brass balls by а short spark leaping across through 
an insulating fluid ; the requisite charges being conveyed to the two b 

by the sparks which leap between the same and the two outer balls which are 
connected with the poles of a source of electricity. Again, the apparatus 
sensitive to waves used by Marconi ав receiver is nothing else than the 
filings-tube of Calzecchi-Oneati or the coherer of Lodge. Also, the applica- 
tion of a relay for closing a local circuit, and, further, of the clapper of an 
electric bell for the automatic restoration of the resistance of the filings- 
tube, is to be found, as we have seen, already in Popoff, who bad already in 
the year 1895 publicly described his apparatus, while Marconi applied for 
his first patent on June 2, 1896. In the eesential details of his apparatus 
Marconi can, therefore, make no claim to priority ; others have anticipated 
him therein ; and according to the words which he himself inserted in his 
specification bis invention relates mostly to the construction of the appara- 
tus and the manner of connecting it up asa whole. Aleo, the idea of 
transmitting news to а distance by help of this apparatus springs, 
as we have learned in the preceding paragraphe, in no way from 
Marconi. But it remains his incontestable service that he has developed 
& practical initiative where others had not gone beyond devious projecta or 
tentative researches, and that he haa carried forward at once and with keen 
tenacity into the domain of practice that which had only indistinctly 
floated before others or had served them for modest experimentis. Опа 
comprehensive survey, his inventive gift reveale iteelf, then, in the victory 
over innumerable practical difficulties and in а quantity of details and 
ameliorations which, inconsiderable though many of them may appear if 
taken by themselves, yet are exceedingly necessary for practical results. 
And out of all these details he has at last shaped а homogeneous whole to 
which rightly is given the name Marconi system.” 

On reading this sober and discriminating attempt to sift the 
truth out of the abundant legends that at the present time are 
eagerly swallowed by the public, we cannot but congratulate 
the authors. Their work, from whatever aspect it is viewed, 
has been admirably done. The arrangement is logical and 
clear, the illustrations excellent, and the statement of actual 
achievements singularly fair and complete. Many of the 
latest improvements, such as the Castelli tube and the modern 
arrangements of serial wires in grids or fans (due to Braun 
and to Guarini) are described. The work ends with a recital 
of the events of the voyage of the ‘‘ Carlo Alberto," and with 
the revelation in Mr. Maskelyne’s supplementary Report of the 
entire failure of the system at Poldhu to attain secrecy for the 
messages transmitted. 

L' Année Electrique, 1903. By Dr. FovEAU DE CouRMELLES, (Paris 
Librairie Poly technique.) 3f. 50е. | | 

The third annual number of this interesting French publi- 
cation contains & considerable amount of valuable information. 
Its opening chapters are devoted to new theories which have 
recently been advanced in the scientific world. The work of 
Maxwell and Hertz is dealt with at length, as is also the 
electron theory. The Hospitalier and Girard ondegraphs are 
also described. Electric lighting, traction, telephony and 
telegraphy occupy a considerable amount of space and con- 
tain much that is interesting. An entire chapter is devoted 
to telegraphy without wires, and the history of tha whole 
movement, from the researches of Lodge and Branley down 
to the various systems in use at the present day, is given. 
There is а compreheneive section on electro-therapeutics, and 
a number of obituary notices are given at the end of the book. 
On the whole it gives a very good idea of the position of 
electric science at the present day, together with the advances 
which have been made during the past year. 


ELECTRICITY WORKS ACCOUNTS. 
Liverpool Overhead Railway Co. 


The following table, showing the generating costs per kilo- 


watt-hour, was omitted from our remarks on the Liverpool 
Overhead Railway accounts in our issue of Feb. 27 : — 


Half-year ende . ͥ December 31, 1902. 
Costs Total. Per kw.-hour. 

Vd РЕ A 22.015 071754. 
Wages and salaries ................................. 5,025 0:263d. 
Oil, waste, water and stores ..................... 8535 0:074а. 
Repairs and maintenance at station 2,096 0:1824d. 
Total generating costs 7,988 0°695d. 
Total kilowatt-hours generated.................. 2,758,475 T 


Compared with otber traction concerns, the above fuel cost 
of 0:1754. is an excellent result, whilst the total generating 
costs of 0:6954, represents a very fair average, 


Westminster Electric Supply Corporation (Ltd.) 


The effect of the fall in the price of coal since 1901 is very 
conspicuous in the 1902 accounts generally of undertakings 
the financial year of which is co-terminous with the civil 
year. In the case of the Westminster Company we learn 
that, Although 5,000 tons in excess of the previous year's 
consumption had to be used in consequence of the increased 
demands on the company, yet the coal bill was £1,668 less.” 

The explanation of the discrepancy between this statement 
and the figures in our analysis is explained by the tact that 
in the official accounts the actual coal consumption for 1902, 
including carriage and unloading charges, cost £86,995, but 
under special charges" there appears £1,112 ** depreciation 
of coal stored.” This latter amount could, relative to the 
accounts of other concerns, only justly appear under fuel 
costs. | 

It is necessary also to point out that £1,051 of the total 
‘ generating” costa shown was paid for current supplied by 
the Central Electric Supply Co. If this sum were divided in 
proportion between the constituent generating items, they 
would be increased by about 1:8 per cent. The Westminster 
Company commenced to take supply from the Central Eleotrio 
Supply Co.’s station at St. John's Wood on November 20th. 

Whilst the fuel costs were alone reduced by 0:254d., all the 
other costs, including ihose of management, have materially 
fallen, and the final result was a total costs figure of 1:98d. 
perunit, as against 2:82d. in 1901 (after correcting for public 
lighting costs). 

These working costs as well as the relative capital expendi- 
ture are considerably under the average values of company- 
owned undertakings in England in 1901. 

Amongst the payments out of the working profit were 
£5,000 interest on Central Electric Co. guaranteed debenture 
stock and £2,092 proportion of preliminary expenses incurred 
by that company. 


The Brompton and Kensington Electric Supply Co. (Ltd.). 


Owing to a small rise in the fuel cost of this undertaking, 
there appears a very slight increase in the total generating 
coste, notwithstanding that all the'other generating items have 
been somewhat reduced. The distribution costs also show а 
rise, but owing to reductions in the management and property 
charges the total costs were somewhat lower last year than in 
1901. In consequence, probably, of the increase in the motor 
load, the average receipts for current show a drop from 5:54d. 
to 5°36d.; but since there was a decided improvement in the 
load-factor the general state of affairs may be considered very 
satisfactory. Out of the working profit, which represented 
12:1 per cent. on the mean capital, £7,000 was placed aside 
for depreciation and £7,000 written off goodwill, patents, &0., 
in the capital account. A satisfactory feature of this concern 
also is the low relative capital expenditure compared with the 
average of similar sized undertakings. After payments of a 
7 per cent. preference and an 8 per cent. ordinary dividend, 
there was а balance of £888 carried forward. | 


REMARKS TO TABLES. 


WESTMINSTER.—a Lands £45,271. b Plant and machinery £224,830, meters 
and fees £51,736, instruments £1,107 and public arc lamps, fittings and connections 
£24,499. с Includes £10,183 to purchase of City of Westminster Electrical Syndi- 


cate. d £15 net profit on зарру < steam, £649 net rents, £60 transfer fees. 


£2,321 (viz., materials £459, salaries and wages £1,841). s Directors £3,000, wages 
of meter readers, &c., £1,069, salaries 27, 460. t Law and Parliamentary 21,898, 
insurance £890, auditing £85. 


BROMPTON AND KENSINGTON.—a Land £73. b Machinery £82,312, trans- 
formers, motors, &c., £8,634, meters and fees £13,436, electric instruments, &c, 
£3,890. c Patents £7,000, free wiring 21,365, cost of licence, provisional order, &c., 
£1,860. d Proportion of salaries £1,215. e Buildings £217, engines and boilers £226, 
Чупашов, exciters, motors, &c., £23, other machinery and plant £201. Proportion 
of salaries £300. g Of mains £42, of transformers and apparatus on consumers 

remises £71. R Directors £1,500. i With discounts. j Machinery £88,259, trans- 
ormers, motors, &c., £9,527, electrical instruments and tools £4,036, ubliclighting 
£116. E Proportion of salaries £1,356. J Buildings £77, engines and boilers и 
other plant £272. m Directors 21,500. n Auditing €102, law £123, insurances iR 
o Received. p Proportion of salaries £360. g Of mains £41, of transformers an 
apparatus on consumers’ premises £246. 
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WESTMINSTER. 
Undertaking Worked by 22222222 Westminster Electric Supply Corporation. The Brompton and Kensington Electric Sup- 
Date of Commencement of Supply == «= == == = November, 1890. January, 1889, [ply Co. (Ltd.) 


Alt.-curr. trans. feeding low-prese, N 


stem of Supply me se se man ses ae ae oe oe ee ee ee ee Continudus-current 5-wire, with batteries, 
Н. W. Bowden. 


— ee onl A. B. W. Kennedy. 
YEAR ENDED DEC. 51,1901, DEC. 31, 1902. DEC. 31, 1901. DEC. 31, 1902. 
QUANTITIES— 
Unite generated. —ͤ—ñ—4e——— чн иш» эша тшш — 10,244,421 12,894,170 — a 
" BOLD (TOTAL) — mm A m с=з +з eee eee M 8,927,883 11,696,024 1,702,749 1,952,230 
a, Sold to consumers LLL 8,399,734 10,118,508 — — 
„ Sold for traction sass.. ———— nil nil — — 
used On works llo eee eee ee 87,910 144,173 — «ЕР 
UNITS SOLD PER MEAN 80р. АМР CAPACITY ... 36 7 233 24:9 
6,365 kilowatts 1421 kilowatts 1,612 kilowatts 


Actual maximum supply demand“ 7. 350 kilowatts 
18˙2 


Bü .. вм» „ 16:077 1577 13:97 
Number of public lamps —— — — — —À — —À —À —À —À — — 547 arc 948 are, 51 ph Бон 7 are, 14 (82 c.p.) glow 16 arc 
Number of consumers „a.u. sa s m om an am ow wm so om oms am 6,195 6, ; 2,979 
Connections to mains In 8-c.p. lamps at end of year 533,462 602,976 121,212 137,526 
OAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 7,770 2,510 2,510 


Per kilo Per kllowatt 
OAPITAL— Tota. | capacity, | Total | capacity. 
AUTHORISED (TOTAL). ———————— m £1,050,000 EIS £135 1909000 ae 
Loan (including Debenture charges) 222 250000 2 250,000 27 0 
ere ee ДО 940,755 101 
OS 7 Bie enr REST T A | 553,590 71˙3 690,755 74:5 
Loan (including Debenture charges) „= -=.= = 250, 000 522 ,000 2T-0 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) | 246410 317 109,245 11:8 
— , ̃ ͤ shah us ̃ͤdkin Vr dub Wig M Gi 246,410 517 109,245 | 118 
UF. ³˙⸗AAA ынша» nil y nil | — 
REPAID (TOTAL) —— — oas — — —À =o am om ees a ee ee e — ae nil m 
RESERVE OR SINKING FUND lll 238.572 368 | 31,974* 3:45 
%% шарлы ev eni m . ²˙ͤ AT SOR. |. “210 ,979 101 
ИЛАШ (TOTAL)... eminem en m I 110 901,807 | 973 
Plant — —— —— —— — — — — ——— —— —— эше — 302,161 | 58'9 524,610" | 850 
Mains ee ſ:ſ„— — — — — — — — — — — — —ß 551,444 42°7 350,407 | 57:8 
Miscellaneous F 14,409 ° | 1:85 14,429* 1:56 
BALANCE OF CAPITAL АООООНТ „e == n == ub == = RP Qu -672 | 38.948 ү 
Per unit of | Per unit of Per unit of 
Total. total units Total. total units Total, total units Total. total units 
REVENUE— E sold, | sold. YA sold. sold. 
TOTAL............. — — OI гт 4715d. [£215,077 33104. £41,154 5:800d. | £45,655 5'615d. 
Revenue from supply ——2————————————-| 162,806 4-5804. 190,919 ó'916d. 59,292 5'5594. 45,585 5'560а, 
" meters, EG. dm om aman am aw am am one am om om 6,058 | 01634. 6,714 0:138d, 1,845 0°260d. 2,046 0°2524. 
" public lighting ee ee Б — 5,743 | 0 1544. 17,912 0°5674. — == “a, же 
1 supply for traction L222 nil — nil — — — — — 
miscellaneous sources 7254 | O0 019d. 132^" 0:003d. 17 0:002d 25 0°003d. 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS........... —— sas san san oan oe amm ams omm „= => es} 097,766 2:360d. 1£100,340 2 0574, || £16,905 2'382d. | £19,036 2:340d. 
TOTAL WORES COSTS „u nas san nan san eee 63,608 17104. 70,571 1447d. 10,528 14844. 12,396 1 525d. 
Generation of electricity . 58,88) 1'583d. 60,7619 I:246d. 9,900 L$95d. | 11,421 1:404d. 
Fuel (including cartage, &.) 38,597 | L'038d. 58,047 07814. 5,476 0°772d. 6,451 0"794а. 
Oil, waste, water, store s= = =m =s =m me ee oe oe 5,499 0°0944. 5,755 0'076а, 529 0°075d. 539 0*066d. 
Wages 0 oan am am am am am em 9,5350* 0:251d, 10,820» 0:2224. 5,2284 0`4554. 5,672* 0:452d. 
Repairs and maintenance at station — — = == == == 7,455 0:200d. 7,1104 0˙146d. 666 ¢ 0:0944. 759! 0:093d. 
* s aal... 3,228 0-087 d, 5,987" 0*123d. 628 0*089d. 975 0" 120d. 
Wages, &. oan sam ams GUS Gm nS эше ann ола ama 1,158/ 0°031d. 4,256 0`0874. 514/ 0:072d 687 0*085d. 
Re , renewals of mains, 666 2,070 0°056d. 1,751 0'056а. 1139 0:016d 288 0°055а, 
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TESTING THE INSULATION OF NETWOBKS. 


It is the privilege of the Englishman to grumble, and it 
is the privilege of the German to do everything to a code 
of regulations. The habit of criticism is inborn in the 
Englishman, and the desire that everything should be 
“ vorschrifmassig” (according to regulations) is part of the 
German's social and political code. German electrical engi- 
neering has had considerable influence upon the British 
electrical industry during the last few years, and one of the 
directions of this influence—to a slight extent only we are 
glad to note—has been towards this hankering for regu- 
lations. The British engineer has not, it is true, that love of 
regulations which is inherent in the German, but he has been 
just so far affected by the taint, that he looks for, and expects 
to find, regulations for a multitude of things for which regu- 
lations may, or may not, be necessary—and, having found 
them, he exercises the Englishman’s privilege and grumbles. 

It should be patent to every electricity supply engineer that 
it is to his own interest to keep a constant test on the insula- 
tion resistance of his mains. In the early days of the electric 
lighting industry this was most frequently done in the bright 
hours of daytime or in the small hours of the morning by 
disconnecting portions or the whole of the network and test- 
ing in the ordinary way with a galvanometer or Wheatstone 
bridge. Arbitrary disconnection of consumers now no longer 
commends itself to the central station engineer, and he must 
seek another means of performing these daily or weekly tests. 
But now the subtle effect of the German influense comes in. 
He does not, as might be expected, set to work and find out 
the best way to make this test, but he says, There must be 
a regulation about this, and finds the regulation. Then, 
being an Englishman, he criticises it, and, not being а 
German, he usually ignores it. The regulation in ques- 
tion is No. АВ of the Board of Trade Regulations. lt 
specifies that the leakage of current shall not exceed one- 
thousandth of the maximum supply current, that suitable 
means” be provided for the immediate indication and locali- 
sation of leakage, and that the insulation shall be tested at 
least once a week and the tests recorded. If, however, the 
Board of Trade has approved of an earth connection, the above 
regulation is not to be enforced, and this approval is given, 
we believe, on the understanding that an ammeter is con- 
nected between the middle wire and earth, and that its indi- 
cation is not to exceed the one-thousandth already alluded to. 
Now, up.to the present, no simple means have been found of 
actually measuring the leakage current mentioned in the first 
part of the above regulation in the case of a three-wire net- 
work, and the regulation is very frequently ignored. Н ів the: 
most general practice, however, to employ a 2 x 200 – 210- 
volt three-wire system and to earth the middle wire; but, 
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possibly because an ammeter between the middle wire 
and earth does not give a true indication of the state of 
the mains, this instrument is frequently omitted. This 
state of affairs is unfortunate. As has been pointed out 
repeatedly, the distribution network is the one part of the 
electricity supply system that cannot conveniently be dupli- 
cated. It is, therefore, of extreme importance that every 
station engineer should put himsolf in possession of воше 
means with which he is able to maintain a constant know- 
ledge of the state of insulation of his mains. Not only this: 
he should have, ready prepared, a scheme for systematically 
locating and removing a fault on the mains before it 
has attained serious proportions. Whether the method he 
employs to this end be vorschriftmdssig or not, is imma- 
terial, for the broad-minded electrical adviser to the Board of 
Trade, we are sure, would rather encourage than hinder any 
endeavour of this sort. 

The question of testing the insulation resistance of mains 
was brought forward in a Paper read before the Birmingham 
Local Section of the Institution of Electrical Engineers a 
fortnight ago. In this Paper, Mr. А. M. Тлугов described a 
method by means of which he proposed to measure the leak- 
age from each of the three mains under what may be described 
as Board of Trade conditions. In brioging forward this Paper, 
and awakening interest in the subject, Mr. Tavron deserves the 
thanks of supply station engineera, more especially as the Paper 
evoked a good discussion, in which Mr. Ткоттек, Mr. ALEXANDER 
RussELL and Mr. Карнлег took part. Unfortunately, however, 
no one who contributed to the debate was quite convinced by 
Mr. TavroR's somewhat abstruse graphical explanation of 
his method. But, whether or not this method is capable of 
farther elucidation and simplification, we were reminded both 
in the Paper itself and the discussion, that we have already 
sufficient means at our disposal for testing networks and 
obtaining quantitative data as to the condition of their insu- 
lation without interfering with the continuity of supply. The 
actual value of the insulation resistance of the network may 
be calculated by momentarily removing the earth connection 
on the middle wire and connecting an ammeter or voltmeter 
successively between two of the 'bus bars and earth. A 
second method is to connect an ammetar in series with 
a resistance (or a high-resistance ammeter) between the 
middle wire and earth, and shunt it with an equal 
resistance, the insulation of the network being again cal- 
culable from these two readings. This latter test, it was 
pointed out, does not necessitate an additional ammeter to 
that ordinarily connected between the middle wire and earth 
if this instrument has a sufficiently long range or is provided 
with appropriate shunts. Both these methods are old, it is 
true, but they have been little used. Attention was also 
directed to a Paper by Mr. ALexanpex Russet, published in 
the Journal of the Institution of Electrical Engineers for 
1900-1, in which modifications of these methods and similar 
measurements are discussed and a neat graphical proof is 
given to replace the more lengthy algebra which is required 
to prove the various simple formule for calculating the insu- 
lation resistance and other quantities. 

Another subject akin to this one, which was dealt with in 
the Paper and discussion, was the method of earthing the 
middle wire. Direct earthing is not to be recommended in 
any case, and the most advisable plan appears to be to 
earth the middle-wire bus bar at the station through the 
ammeter referred to above and a fuse, the fuse being 
shunted by a resistance capable of carrying a fairly heavy 
current. If an earth develops on one of the outer mains 
the fase blows, and the resistance is placed in circuit and 


saves the otherwise inevitable short.“ Some electrical 
engineers prefer to place a resistance permanently in 
series, with the ammeter between the middle wire and 
earth, but we are of opinion that it is preferable to omit 
this. The object of the earth connection is to maintain the 
voltage between one of the outers and earth at its normal 
value, whatever may be the fault resistances of the mains. 
But if the middle-wire earth connection has а resis- 
tance comparable with the normal fault resistance of the 
mains, the potential of one of the outers above earth may be 
considerably higher than the voltage of the supply, and there 
will be danger both from possible shock and leakage. The 
question of fuses on the middle wire was also alluded to, and 
we support Mr. TaorrEeR's contention that solid links should 
be employed throughout for the middle-wire connections, 
whether in the streets or house-wiring. The elimination of 
all fuses and switches from the middle-wire is a safeguard as 
well аз a simplification. 

This question, although an important one, is more or less 
а side issue, however. The main point we wish to impress 
upon our readera is that the testing of networks 1з generally 
far too much neglected ; if i& were attended to better, inter- 
ruptions to electricity supply and cases of fire and shook 
would be even less frequent than they are at present. We 
doubt whether one supply station engineer in ten could say 
directly whether the insulation resistance of his network was 
in the order of tens, hundreds or thousands of ohms. Central 
station engineers need not wait for additional regulations 
before they pay attention to this matter; they have in their 
hands the means to carry out regular and systematic tests, 
and as they themselves would benefit by putting them into 
practice they need not delay until a policeman in the guise of 
an electrical adviser to a Government Department exercises 
compulsion with a new Regulation for а truncheon. 


‘OBITUARY. 


RICHARD COLLETT. 


We regret to record the death of Mr. Richard Collett, which 
took place at his residence, at Harlesden, near London, on 
Friday last. ; 

Mr. Collett was born at Fairford (Gloucestershire) in 1825, 
and entered the service of the Atlantic Telegraph Co. in 1857, 
on the electrical staff, being stationed in Ireland during the 
attempt to lay the Atlantic cable in that year. He assisted 
in the experiments made on the cable in the following winter 
at Devonport under Dr. Wildman Whitehouse, and was on 
board H.M.S. “ Agamemnon ” during her operations in 1858, 
including the laying of the cable. After telegraphic com- 
munication with Newfoundland had totally ceased, he 
remained at Valencia in charge of the station until 1860, 
when the enterprise was for the time abandoned. In the 
same year he received an appointment from the Indian 
Government on the Rangoon and Singapore cable, as super- 
intendent in charge at Singapore, but circumstances pre- 
vented the cable being laid. In 1861 he entered into an 
engagement with Messrs. Glass, Elliot & Co. (now the Tele- 
graph Construction and Maintenance Co.), assisted at the 
laying of the Malta and Alexandria cable, was in charge at 
Alexandria when the line opened for traffic, and afterwards 
acted as travelling superintendent of the above-named company 
until 1866. He was then appointed trafic manager jointly to 
the Atlantic Telegraph and the Anglo-American Telegraph 
Companies, and assisted on board the Great Eastern at 
the laying of the 1866 Atlantic cable. The management 
afterwards falling solely into the hands of the Anglo-American 
Telegraph Co., he continued to hold the same position until 
leaving the service in 1870. On the formation of the Brazilian 
Submarine Telegraph Co. in 1873, Mr. Collett-was- appointed 
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secretary, and held that position until his retirement in Sep- 
tember, 1898, when a dinner was given in his honour and a 
service of plate presented to him by his friends and colleagues. 
He was one of the original members of the Society of Tele- 
graph Engineers (now the Institution of Electrical Engineers), 
and received from the late Emperor of Brazil the decoration 
of Knight Officer of the Order of the Rose. Mr. Collett, who 
was universally respected, was of singularly genial and kindly 
presence, and bis memory will be kept green by a wide circle 
of friends in all parts of the world. 

The faneral, which took place at Highgate Cemetery on 
Wednesday, was attended by a number of his friends and 
former colleagues in the cable companies, and many beautiful 
wreaths were laid upon the coffin. 


DISTRIBUTION LOSSES IN ELECTRIC SUPPLY 
SYSTEMS.* 


BY A. D. CONSTABLE AND E. FAWSSETT. 


“ Dare quam accipere.” This is a motto not universally followed 
by electrical 'engineers in the course of their business, yet 1n the case 
of а particular supply station of quite moderate capacity, over 800 
tons of coal are annually given gratis to warm up the town, and the 
authorities, besides not receiving one penny towards the coet of it, 
do not even receive the thanks of the residents for the grateful 
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Table I.— Losses up to and including Main Switchboard. 


Maximum |Approx. mean loss in 


— | System of supply. 


output. | per cent. of output. 
2,000 volts alternating current, one | . 
1 d 1. 250K . 0:45 
600 volts direct current, tram- : 
a{ rage (A) 500kw, 042 
volts direct current, tram ; 
5{|5%® (5 | ) 400. 030 


Average loss in sub-station switch-gear (system 1) and connections, 
0:10 per cent. of output. 


switchboard erectors have a natural incapacity for screwing connec- 
tions up tight, and some instrument makers are afraid of giving their 
customers too much meta]. The authors have come across several 
cases of joints which have welded themselves together, of ’bus bars 
running at or over 200°F., and even of switch-gear working at a 
temperature of 150°F. at normal full load. One eq. ft. of dull 
copper surface running at 10°F. above the temperature of the air will 
continuously dissipate the heat produced by the absorption of about 
16 watts, or, if the excess temperature is 50°F. the watts will be 
about 60. Main fuses should be avolded where possible,not only 
because they are objectionable in themselves, but to be of use they 
must run warm, and consequently waste energy. 

In the station under consideration, which is of fairly modern 
design, with an output of only 1,250kw. at the maximum, the total 
loss per annum in the switch-gear and connections alone (including 
those in the sub-station) amount to 10,000 units. 
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warmth provided. Few central station engineers expect to get paid 
for more than 75 per cent, of the energy they generate, Of the 
remaining 25 per cent. about four-fifths is absolutely wasted ; and 
worse than that, it increases the waste which would otherwise take 
place. The other fifth is used in the station itself for lighting and 
other purposes, and cannot be said to be actually wasted, although it 
is unproductive as regards revenue. It is worth while considering 
how this wasted 20 per cant. is made up, and whether it is possible 
to reduce it in any way. The figures given in this Paper refer to the 
Croydon electricity works. 


SWITCHBOARD LossEs. 

Table I. gives these initial loases in the case of three different sets 
of plant. e values were obtained by measurement, and may be 
taken as a very fair average of the usual existing conditions, Careful 
arrangement of the relative grga of the switchboard and gene- 
rators and simple desiga of the switchboard will, to some extent, 
eliminate these losses. The minimum number of instruments should 
be installed, and these should be connected with as few joints as 
possible; ammeters should preferably be of the shunted type. Some 


* Abstract of a Paper read before the Institution of Electrical Engine 
March 12, 1903. E 


CABLE LOSSES. 


Of all the losses in the system, the cable losses are the ntost impor- 
tant and those that can be least easily reduced. The of 
this Paper will, therefore, be devoted to their consideration. They 
may be split up into three components :—1. C?R losses in the dielec- 
tric. 2. C?R losses in the conductor. 3. Losses due to what may be 
called dielectric hysteresis. 

The first may beshortly dismissed ; it is, as stated above, generally 
very small, at any rate їп the main feeders of a well laid out system. 

The total insulation resistance between poles of this system of 
2,000-volt feeders, comprising about 95 miles of concentric cable in 
nine separate feeders (ranging from 0:15 sq. in. to 0 025 sq. in.) was 
0'10 megohm, including switchboards at both ends. This corre- 
sponds to a loss of only 350 units per annum, ùe., 14 units per mile of 
high-tension cable. 


The insulation of the low-tension network is, of course, very much 


less, and can, with difficulty be measured ; if we include all switch- 
gear, network boxes, and services, it may be about 1,000 ohms for 
50 miles of cable, and at 200 volts there will be again a loss of 
7 units per mile of cable per annum, so that the total leakage loss 
is only 700 units per annum. | 

The insulation of а low-tension network may be of the order of 
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obms without being detected, for a time. А case in a neigh- 
bauring system once came under the authors’ notice in which there 
was & sufficient to raise a mass of concrete round a bunch of 
cables to a red heat before it was noticed ; this is, happily, a very 
exceptional case. . 

The second cause of the loss—viz., that due to C?R in the cables, 
is of the greatest importance, and it also lends itself, in the case of 
feeders at least, to fairly accurate calculation. Їп the case of the 
low-tension network, however, the loss can only be approximately 


Table II. gives the C?R losees for the whole of the Croydon 
system of mains. They have been worked out for each quarter of 
the year, the basis of the calculation being the load curves shown 
in Disgram 1, and the current in each feeder and dis- 
tributor has been assumed to follow the same Jaw as the total current. 
This is, of course, not strictly accurate, but is near enough tor the 
purpose of this ion. 


Table IL —C*E Losses in Cables. 
Maximum load supplied : 1,250kw. 


Description of cables, | gor 
2,000-volt feeders and sub-feeders. About 25 miles. 
0°15 sq. in. section to 0026 sq. inn . 47,200 
400 and 200-volt distributors. About 50 miles, 0 40 
sq. in. section to 0°10 sq. inn . 66,200 
Н.Т. arc cables, 106 miles, 0:025 sq. in. section (series) 11,400 
L.T. arc cables. About 20 miles, 0:06 aq. in. and 
0025 eq. ip. section ....................... V 25, 800 
Toll ouo zio Spe Re a 150,600 


An exception has been made in the case of the public lighting load, 
as this, of course, follows a different law. The lower dotted lines in 
the "gr nin are the load curves for public lighting 
lated from Diagram 2 as а basis, there being in 


and are calcu- 
this case a total 


noon 1 2 84 567 8 9 JO1l md1 32 8 4 5 6 7 8 9 10 11 noon 


"главам 2—Hours of Public Lighting. 


of 400 arc lamps, 180 of which are switched off at about midnight. 
The part of these lamps are fed in parallel at 200 volta alter- 
nating, from low-tension mains used for no other pur Thete 
mains, however, take their supply from the same low-tension 'bus 
bars in the sub-stations as the private supply. There are, in addition, 
four high-tension series circuits, supplying ther 134 lamps. 

The upper dotted curves are the rvae fightin load curves for 
the respective quarters, and are used to calculate the C*R losses in 
the low-tension network, in conjunction with the observed average 
drop in potential between the sub-stations and coneumers’ termi 
which latter averages 4 or 5 volts. 


(To be continued.) 
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ON ELECTRONS.* 
BY SIR OLIVER LODGE, F. R. Bi. 
(Continued from page 734.) 
APPENDICES TO PART IV. 


APPENDIX F.—SizE or ORBIT or RADIATING ELECTRON. 
Consider two electrons of opposite sign revolving round each 
other with luminous frequency » at any distance d; or better, con- 
sider a free negative electron revolving round a comparatively fixed 
equal positive charge attached to an atom, at distance d. The е 
is 63! ion gies (( = 3, 
between them is e?/Kd?, so the acceleration is Kn eal aa 
But the acceleration is also expressible as 47?n?d. Therefore— 
dia 301 3a 3x 1076 x 10-5) 10-55, 


8m! 8-* 80 


which is “ Kepler's third law" for the case, and indicates that the 
distance at which luminous frequency is attainable is the atomic 
distance 10-5:m.; in other words, that the electron is roaming over 
the surface of the atom. If it got nearer to the centre of force than 
this it would have to revolve quicker; and such rapid oscillations 
may be excited among the internal paired electrons by shocks and 
collisions, or other peturbation. The most important aspect of the 
above calculation is that it corresponds with the hypothesis that 
the whole of the mass of an electron is electric, and none of it 
material or unexplained ; for it shows that а pure electron is able 
to revolve at distances of the molecular order with luminous fre- 
quency.t The square of the wave length emitted is proportionate 
to the cube of the radius vector; provided the plane of the orbit 
contains the centre of force. Otherwise there may be constrained 
motion of smaller amplitude analogous to that of a conical pendulum. 


APPENDIX G.—THE RabDIATING POWER OF A STEADILY REVOLVING 
ELECTRON. 

Consider an electron revolving as above (Appendix F) in an orbit 
of atomic dimensions, d, with luminous frequency, n, and calculate 
its radiating power. 

The fundamental expression for the amount of energy emitted per 
second as waves in the ether, by a moving charge, e, was given 7 
Larmor in Phil. Mag., December, 1897, р. 512, also in “ Ether an 
Matter," p. 227, namely— 

2402 
„us, 
3 
where « is acceleration, and where ue? may be taken as 10— gramme- 
centimetre, according to most recent measurements. But in a circular 
orbit of radius, d, the acceleration is— 


ъ= (Zorn fid 40(5 х 10102108 10 c.g.s. ; 
therefore the radiating power of a single electron, so moving, is— 


2% „о и 2X 1079 
35 Ran 100 
But the total available energy possessed by the revolving electron of 
linear dimension, a, is only 


pe? 2 не 3 
30 * 35 (nd) ; 


x 1016 2 x 1075 ergs per second. 


namely, its kinetic energy (for, of course, it cannot radiate away or 
dissipate its electrostatic energy), and this amounts to— 
10-99 
3 x 10-13 

its velocity being 3 x 10?сш. per second, or one-thousandth that of 
light, So if the electron were isolated from any supply of energy, 
and if it could maintain the pace, it would at this rate radiate 
away all its kinetic energy in 10-5 of a second that is to say, in three 
ог four million revolutions. This may seem а rapid rate of cooling, 
but it is not surprising for an isolated atom at a red heat. 

We may express the ratio of the radiating power of а single 
electron to its total luminous energy by the fraction— 


(2x x 5x 10H x 10-8)?=3 x 10—13 ergs, 


zi en 2а отп)? =872n2=70 million per second. 
v N v A 


In any large assemblage of atoms the radiation is not free and 
unrestrained, nor is it unmaintained, like this; but it must always 
be considerable at anything like luminous frequency, and it is Ee 
portional to the fourth power of the frequency. Ata frequency which 
emits а wave ten times as long as а luminous wave the radiating 
power of a revolving electron is only one ten-thousandth of that 
above calculated, but, even so, it is significant ; it must be remem- 
bered, however, that all substances are actually engaged in radiating 


* Paper read before the Institution of Electrical Engineers Nov. 27, 1902, 
+ See Lodge in The Electrician for March 12, 1897, Vol. XXXVIII., - 


р. 644 
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energy, although at ordinary temperature there is usually absorption 
enough to compensate the loss. 

The high speed of a revolving electron suggests, says Larmor, that 
it is apt to fly away tangentially with this sort of velocity when 
joggled off by any means ; consequently, he might attribute the high 
velocity of cathode ray particles to this cause rather than to iy Hoa 
sion by a gradient of potential. But it seems to me more likely that 
the or ital velocity is utilised only by those electrons which are flung 
off spontaneously from certain substances possessipg one variety of 
radio-activity ; whereas from charged surfaces, poesessing a rea] pro- 
pulsive force, electrons may be ejected ao as to reach a speed higher 
than that, approximating more closely to the speed of light, а value 
which the rapid increase of inertia at such speeds would ensure that 
they should never actually attain. 


APPENDIX H.—FaRapay’s PROPHETIC NOMENCLATURE, 


Students of the life of Faraday will remember that when he 
discovered the rotation of the plane of polarieation by a magnetic 
field applied to dense bodies in which light travelled along the lines 
of force—wreating the secret from Nature by strong and pertinacious 
experimental research that would not be denied, though the time was 
as yet by no means ripe for comprehension of the fact when it was 
discovered —he labelled his diecovery in a fit of enthusiasm “ The 
Magnetisation of Light and the Illumination of Magnetic Lines of 
Force "—a label which puzzled contemporaries for a long time. 

It is difficult to see what meaning he can have attached to these 
phrases, and for many years afterwards they appeared unsuitable 
misnomers, indicating a foggy conception of his own discovery. 

It is not likely that his state of mind was really at all clear on the 

subject, and probably he would at a later stage have been willing to 
plead guilty to a less than lucid mode of conceiving the phenomenon, 
which nevertheless always specially pleased him, though when it was 
reduced to a mere rotation of the plane of polarisation it seemed to 
many mathematicians and physicists to have lost ita unique and 
surprising interest. It must always be remembered, however, that 
interest was never lost by either Lord Kelvin or Clerk Maxwell, and 
that it was the chief fact which incited Maxwell, many years later, 
to begin developing his electromagnetic theory of light. 
. But how do the titles strike us now? Do they not indicate some 
extraordinary unconscious pa gut such as is frequently experienced 
by a great discoverer in the enthusiasm of discovery! Remember that 
the Hall effect, the Zeeman effect, the Aurora Borealis and Faraday's 
rotation are all closely connected by means of the electron theory. 

In the cathode ray tube the flying electrons are deflected by a cross- 
magnetic field, or if they fly along the lines they are twisted into a 
spiral path round them. In the Aurora Borealis this effect is carried 
out in the upper region of the air on a gigantic scale, and the earth's 

etic “lines of force are illuminated” by flying electrons from 
the sun entangled and guided by them. In the Hall effect this same 
influence is felt by the slowly moving crowd of electrons as they are 
handed on from one atom to the next, causing a curvature of the 
current path, in which either positive or negative may predominate. 
Ia the Zeeman effect the same cause орта on the revolving and 
vibrating electrons associated with a radiating atom and constituting 
a source of light; wherefore we may truly say that the light is 
magnetised,” for the source of light is magnetised directly, and the 
effect is impressed on and retained by the light emitted, and is made 
visible by spectrum analysis. 


The first intimation of that magnetic influence on light which lies 


at the base of all these at first sight apparently diverse phenomena 
was detected by Faraday in bis slight differential rotation of the plane 
of polarisation in one direction or the other by a magnet, according 
аз the positive or the negative electrons in the dense substance were 
moet affected. 

Hence the title which he affixed to his discovery: “ The Illumina- 
tion of the Lines of Magnetic Force and the Magnetisation of Light ” 
may be regarded аз a prophetic flash of genius. 

A not altogether dissimilar flash has already been referred to, when 
Crookes hinted prematurely that in the cathode rays we had some- 
thing like corpuscular light, and also like matter in а fourth state, 
neither solid, liquid, nor gaseous. For, whether quite right or not, 
he was far righter than the critics of those days who presumed to 


deride him. 
PART V. 


DETERMINATION OF THE MASS OF AN ELECTRON. 


So far all the measurements quoted have resulted in a consensus 
of certainty respecting our kaowledge of e/m for gaseous conduction 
and radiation, and the measurements made on the cathode rays іп а 
‘Crookes tube, or near a plate leaking in ultra-violet light, have like- 
wise given us a knowledge of their velocity, and shown that it is 
about one-thirtieth of the velocity of light, more or less according to 
circumstances. But so far no direct estimate has been made of either 
e or m separately. The difficulty of making these measurements is 
great, because we are dealing with an aggregate of an enormous and 
unknown number of these bodies. It would not be difficult to make 
a determination of the aggregate mass of a set of projectiles, say Nm, 
where N is the number falling on a target in a given time by means 


of the heat which the blow generates; or better, perhaps, by the 
momentum which they would im to a moving arm after the 
fashion of a ballistic pendulum, provided their velocity,u, were known, 

as in this case it ia. The aggregate energy 4Nmu’, or the aggregate 
oom Nmu, could thus be found, but how 1s m to be separated 
rom 

Again, if the particles are collected in a hollow vessel attached to 
an electrometer of known capacity, it is not difficult to estimate the 
total quantity of electricity which enters the vessel in a given time— 
kr is "i my, to determine Ne; but, again, how are we to discriminate 
e from К 

We may consider the following quantities experimentally deter- 
mined by researches carried on at the Cavendish laboratory and 
elsewhere, and so far already described or indicated :— 

e/m, 

ш, 

Ne, 

Nm. 
(See above, Part III., for measurements of these quantities for the 
case of cathode rays.*) 

Another thing that is comparatively easy to determine, especially 
in such cases as leak from a negative surface under the action of 
ultra-violet light, or the conductivity of air induced by the impact 
of Röntgen rays, is the total current transmitted—viz., the quantity 
Neu, the quantity of electricity conveyed second. Meastirements 
of this quantity have been made not only by Lenardt and Righi] 
and Thomson,§ but in various gases by Rutherford, now professor at 
Montreal; by Beattie and de Smolan at Glasgow, by Zeleny** of 
Minnesota, by McCleiland,++ on hot gases from flames, and by 
McLennan {7 of Toronto. 

Prof. Zeleny, in particular, measured the velocity by a safe ant 
direct method of making the particles fly against a wind down a tube 
and observing the rate of the current of air which was just able to 
withstand their progrees, there measurements constituting a satisfac- 
tory confirmation of Thomson’s and Rutherford’s more indirectly 
inferred results, 

If only it were now possible to count the corpuscles or electrons, to 
determine the number N which are started into existence, or which 
enter the hollow veasel, or which take part in conveying the current 
in the case of a leak by ultra-violet light, we should no longer have 
to guess at the actual value of e and of m separately, but should have 
really determined them. 

This brilliant research has actually been carried out by Prof. J. J. 
Thomson, by means of a method partly due to Mr. C. Т. К. Wilson,- 
supplementing a fact discovered by Mr. Aitken, and interpreted in 
the light of a hydro-dynamic theorem arrived at long ago by Bir 
George Stokes. 

I must be excused for waxing somewhat enthusiastic over this 
matter; it seems to me one of the most brilliant things that has 
recently been done in experimental physics. Indeed, I should not 
take much urging to cancel the “recently” from this sentence, save 
that it is never safe for а contemporary to usurp the function of a 
fature historian of science, who can regard matters from a proper 
perspective. 

The matter is rather long to explain from the beginning, and 1 
must take it in sections, 


| Aitken and Cloud Nuclei. ` 
First of all, Mr. John Aitken§§ of Edinburgh discovered in 1880 
that cloud or mist globules could not form without solid nuclei, во 


that in perfectly clear and dust-free air aqueous vapour did not con- 


dense and mist did not form. (See, for instance, my lecture to the 
British Association at Montreal in 1884, on Dust — Nature, 
Vol XXXI, p. 268) ` 

Without solid surfaces, in clear apace, vapours could become super- 
saturated ; but the introduction of a nucleus would immediately start 
condensation, and, according to the number of nuclei or condensation 
centres, во will be the number of cloud globules formed. 

Every cloud or mist globule is essentially a minute raindrop, not 
floating in the least, but falling through the air—falling slowly, 
because it is of such insignificant weight and is moving in a resisting 
medium—but falling always relatively to the air. A cloud may 
readily be carried up bya current of air, but that is only because the 
air is moving up faster than the drops are trickling down through it. 
No motion of the air disturbs the relative falling motion ; the abso- 
ш motion with reference to the earth's surface is the resultant of 
the two. 

The fact that nuclei are required for mist precipitation can be 
proved by filtering them out with cotton wool, and finding that as the 
nuclei got fewer the mist condensation differs in character, becoming 
ultimately what 1s called а Scotch mist, such as forms in fairly clean 


* J. J. Thomson, PA. Mag., October, 1897. 

t Wied. Ann., Vol. LXUL, p. 253. 

+ Rend. della R. Ассай. dei Lincei, May, 1896. 

$ Phil. Mag., November, 1896. “Т /bid., November, 1896, and April, 1897. 
і Zbid., June, 1897. ** Ibid., July, 1898. T Ibid., July, 1896. 
it Phil. Trans., Vol. CXCV., p. 49, 1899. 
$8 Trans. Roy. Soc., Edin., 1880. | Е 


THE BLECTRICIAN, MARCH 18, 1908. 


air, where, since the dust particles are comparatively few, the centres 
of cóndensation are few also, and accordingly each has to condense а 
considerable amount, во that the drops are birger and not nearly so 
close together, wherefore they fall quicker, like very fine rain. In 
perfectly clean, elaborately-filtered air the dew point may be passed 
without any vapour condensirg, and the в will remain quite 
transparent in spite of its being supereaturated with vapour. 

_ The reason for this effect of, and necessity for, nuclei, is well known 
in the light of Lord Kelvin’s theory concerning the effect of curva- 
ture on surface tension,* because the more a liquid turface is curved 
the more it tends to evaporate, and an infinitely convex surface 
would immediately flash off into vapour. Consequently, an infini- 
tesimal globule of liquid cannot exist ; vapour can only condense on 
а surface of finite curvature, such as is afforded by a dust particle or 
other body consisting of a large aggregate of atoms. For it must be 
remembered that a single grain of lycopodium powder contains about 
а trillion atoms, and а dust particle big enough to condense vapour 
need not consist of more than a billion, or perhaps not more than a 


million atoms, and need by no means te big enough to be visible. 
material enough to be lopped by a properly packed 


It ія, however 
cotton-wool filter. 


J. J. Thomson and Electrical Nuclei. 


In 1888 it was shown by J. J. Thomson, in bis book, Applica- 
tions of Dynamics to Physics and Chemistry,” p. 164, that electrifica- 
tion of a body would partially neutralite the effect of curvature, and 
ao assist the condensation of vapour on a convex surface. 

Consider a drop of liquid, or a soap bubble; the effect of the con- 
vexity of the surface is to give a radial component of surface tension 
inwards, causing an increased pressure internally. The effect of 
electiicfication is just the opposite: it causes a direct pressure out- 
wards, which goes by the name of the electric tension. 

The way Шеге depend on sizə is as follows: 


The radial preesure component of the surface tension T is 
2T 


in wards. 
The electric preasure or tension is 


2 * 
2 KO. 
1 KO -— outwards, 


They are differently affected, therefore, by the size of the globule ; 
hence at some size or other they must balance, and such an electrified 
conver surface will behave as if it were unelectrified but flat. 
Accordingly vapour which would refuse to condense on an ordinary 
convex surface, until far below the dew point, will begin to condense 
on it, if sufficiently electrified, the instant the dew point is reached. 

The critical size at which the ionic charge enables a sphere of 
water to act as regards condensation as if it were flat, can be reckoned 
by equating the pressure to the tension, thus :— 


2T | e 
г ЗяКт* 
-?l 
or MS NDS si =! x10-® ee. 
ВКТ 25х80 2 


whence r=, 107% approximately, ог is of atomic magnitude. 


Hence tons can condenee vapour; and anything smaller which 
poesesees the same charge can condense it still more easily. 

In moist air, therefore, it would appear (parenthetically) aa if 
electrons could hardly exist isolated, but must be assoiciated with at 
least ап atomic mass of matter. 

Accordingly au electric charge assists vapour to condense ; and a 
sufficient electric charge might cause it to condense on quite a small 
body—as small even as an atom, or smaller. Hence in the presence 
of electrified ions or electrons, dust particles are not necessary for 
condensation. Vapour may condense on these electrical nuclei with- 
out the need for solids of finite curvature. The electrical nuclei 
cannot be filtered out by cotton wool ; they will exist or cau be pro- 
duced in dust-free air. No doubt, if they are passed through a great 
amount of metal gauze they may be diminished in number, but they 
are not easy to get rid of except by their own diffusion, which does 
ultimately enable them to pair off or to migrate to the sides of the 
vessel. They can be got rid of most easily, however, by electro- 
lysing the air—that is to say, by supplying electrodes maintained at 
& few volts difference of potential They will then immediatel 
make a procession, as in electrolysis, only with much greater speed, 
because their motion is much less resisted or interfered with by 
chance collisions ; so they will soon reach and cling to their reapective 
electrodes, and in that case again no true mist can form. - 

‘While ions or electrons are present in considerable numbers а thick 
mist will form whenever the space is saturated with vapour, but it 
will be a mist of different appearance from the slight rain-like con- 


* See, for instance, Maxwell's “Theory of Heat," 1891 edition, p. 290. 
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densation which may be seen forming round the few residual dust 
particles. The mist globules will usually be of uniform size, and 
some estimate of that size can be roughly attempted by the diffrac- 
tion colours which can be seen if a point of Jight is looked at through 
the mist; not, however, a very easy plan of making a trustworthy 
estimate.“ | 

Electrical nuclei can be produced in various ways —by anything, in 
fact, which dissociates the air or which fills it with ions. Some are 
produced by the splashing and spray of water, some are given off from 
flames, and from red-hot bodies, they are produced in considerable 
numbers when Röntgen rays travel through air, they can be given 
off by radio-active substances like uranium, and they are easily 
emitted by a negatively charged metallic surface exposed to ultra. 
violet light. | 

(To be continued.) 


— ...... 


COMPARISON OF SYSTEMS OF АВС LIGHTING. 


The question of street 1585 g by electricity came before the Ham- 
mertmith Borough Council on Wednesday, when the following report 
by Mr. A. H. Preece, the consulting engineer, was submitted :— 


It will be recollected that in 1895 a tender was accepted for a complete 
installation from Messrs. Ferranti Limited, which included the provision of 
rectifiers, for supplying the necessary current to the arc lamps. These recti- 
fiera transform the alternating current into an uni-directional current. It 
must be admitted that the adoption of this system wassomewhat of an experi- 
mental nature, and it was after an inspection of this system of lightiog at 
Portsmouth, wbich was the only town so lighted, that the committee of 
the old Vestry decided to adhere to Ferranti's complete tender. The cables 
for the use in connection with this system of arc lighting were purchased 
to a specification prepared by me in 1896, and the order for the cables was 
placed with Messrs. Callenders. The cables used were concentric cabler, 
with an inter-thickness of insulation capable of standing 50 per cent. 
increase of pressure above the working pressure. 

Since the plant was started to work there have been a certain number 
of breakdowns, and the majority of them are due to failures in the cables. I 
have made a careful analysis of the number of breakdowns which have 
ocsurred through cable faulte, and I find the actual number caused by the 
insulation failing has Бесп :—In 1898, two ; in 1899, опе; in 1900, two ; 
in 1901, four ; in 1902, six—total 15. 

The breakdowns which have occurred through this cause are not of a 
very serious nature, and are quickly remedied, but at the same time if 
future breakdowns are to be avoided, it is necessary to consider the means 
to be taken to prevent them. There is little doubt that if we had known 
in 1896 of the various strains that were caused by the flashing over of 
rectifiers, and which is almost impossible to avoid, a different kind of cable 
would bave been installed — that is, one capable of standing at least 100 per 
cent. above working pressure. It must, therefore, be admitted that an 
error was made in the original arc lighting cables. All new arc lighting 
cable has been of a stronger insulation. It will, however, be noted that 
until 1901, the faults in the cables were not of a serious nature. 

In order to obviate the recurrence of such breakdowns in future, it is 
necessary to consider either the replacement of the rectifiers by some other 
method of arc lighting or to gradually replace the original cables which 
have proved unsatisfactory. I find that the total quantity of arc lighting 
cable originally laid is about 15,000 удв., and the cost of replacement would 
be about £1,500, supposing the whole lot was at onca replaced. 

If the rectifiers are abandoned there are various alternative methods to 
be used for lighting the arc lamps. There is not the least doubt that the 
present arc lamps with rectified currents work excellently and give а very 
good and efficient light. The rectifiers themeelves are undoubtedly a 
£ource of trouble and are not very efficient, but, apart from that, there is 
no objection whatever to the system. The present arc lamps themselves 
could be altered to suit alternating current at а cost of about £4 each. 
But after careful consideration of the matter, and in consultation with 
Mr. Bell, I have come to the conclusion that it any alteration is to be made 
to the arc lighting, it would be wiser for the Council to carefully consider 
the remodelling of the method of lighting in the main streets. The 
present lamps are placed on the kerbs, about 80 yds. apart, and they are 
known as the “open type" arc lamp. It is question whether a better 
method of lighting could not be used. The electric tramways are now in 
the main streets, and their poles would form a fer more acceptable support 
for the arc lamps than the present poles. It is also very probable that 
“enclosed” arc lamps placed nearer together than 80 yde., and on the 
tramway poles, would effect a very much better result. It would certainly 
enable the obstructions caused by the existing arc lamp posts to be 
removed. | 

It requires further careful experiment to determine whether а teries 
system with “enclosed” lamps would werk entirely satisfactory in your 
streets. It seems to be somewhat premature to condemn the present 
system of rectified arc lampe, especially as I am not prepared to come 
forward with any alternative proposal. On the whole, therefore, the best 
course for the committee to adopt is to gradually replace as opportunity 
occurs the defective cable. Mr. Bell Баз been doing this gradually already, 
as whenever a fault occurs he has drawn out the length of cabie between 
the two lamp posts and put in а new in of cable. This should be 
adopted to а greater extent in future. The present cost of the cable is 
about le. 6d. per yard, and the cost of drawing in a new length between 


* See C. T. R. Wilson, Phil, Trans., 1897, A, Vol. CLXXXIX. p. 285. 
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two lamps which are 160 yds. apart on the same side of the road would be 
about £16. 

At the same time I am of the opinion that the rectifiers themselves 
should not be looked upon as a permanency. They have now been in use 
some six years, and I think that steps should be taken to experiment with 
other systems of lighting with a view to finding out whether we cannot 
instal later on a superior system. The existing cable can always be used 
whatever change is made in the system. 

The lighting in the Grove is now done on a series system from trans- 
formers. The lighting is fairly satisfactory, but is not by any means as 
good as the rectified current lighting. I would suggest that the lighting of 
the Grove or perbaps another street should be experimented with, and 
enclosed lamps worked on the constant-current series system should be 
tried. 

It is well to emphasiee the fact that though a mistake was undoubtedly 
made in 1896 in putting down the arc lighting cables not quite strong 
enough to stand the,subsequent strains caused by the rectifiers, and which 
only experience could have shown us was likely to result, this mistake has 
only caused some 15 faults within the last six years, and in some cases 
these faults have not caused actual breakdowns of the public lighting. 

The Council decided that the new system should be duly con- 
sidered, and that the cables supplying the arc lamps should be, as 
occasion arises, replaced by cables of a stronger insulation. 


CORRESPONDENCE. 


— — 
THE NERNST LAMP. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sms: With reference to your challenge on page 795 of your 
issue of March 6th re results of life tests on Nernst lamps, I 
beg to hand you herewith copy of a letter showing the tests 
made by the Electrical Standardising, Testing and Training 
Institution as far as these are completed, which, as you will 
observe, come out better than those of Mr. Hammond and the 
Physikalisch- Technische Reichsanstalt. 

As to further experiences re the reliability of Nernst lamps 
in England, up to now I have not found it worth while to 
collect testimonials, but hope to be able to send for your next 
issue quite a number of opinions of actual users. The reason 
why I laid no stress on the advisability of using Nernst lamps 
on account of their economy and other advantages in my 
Paper, as suggested in your issue, was simply that I did not 
deem it advisable to appear to be advertising the lamps among 
a body of scientific gentlemen. ` 

As to Mr. Hammond's report on p. 810, I would say that, 
according to the terms on which the burners are sold in quan- 
tities the item of £5. 178. 9d. would be reduced to £5. 149., 
which means a little over 8 per cent. reduction. With regard 
to the conclusion drawn by Mr. Hammond in his report, I beg 
to say that there is no need to fear that the details of the 
construction of Nernst lamps will be altered. The only part 
which might undergo alteration and improvement would be 
the burner, and undoubtedly ample care would be taken to 
ensure new burners fitting present types of lamps, and the 
possibility of having obsolete types on hand would thus be 
obviated.—Yours, &c., J. Втоттмев. 


London, W.C., March 9. 
[cory]. 
Faraday House, 8 and 10, Charing Cross-road, W.C., 
March 7, 1903. 
The Electrical Co., Ltd., 
122 and 124, Charing Cross-road, W.C. 
Deak Sigs: In reply to vour letter of yesterday we give belew the life 


of the various lamps we have tested. s 
The Nernst are numbered 16-27 inclusive. 

No. Hours. Cause of failure. 
10 9200 -tò Filament broken. 
1 716 оа Filament broken. 
1811 100000 Still burning. 
19 SIA енсе Connection to filament broken. 
. S Heating coil broken. 
VA E G No apparent cause. 
22² 500: ........... Filament broken. 
A M O Filament broken. 
. e No apparent cause. 
2 зенә 10000 Still burning. 


Yours faithfully, 
The E'ectrical Standardizing, Testing and Training Inst. 
(Signed) J. FoULDs, Secretary, 


ROWLAND’S EXPERIMENT—A SUGGESTION. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: In view of the theoretical importance of obtaining 
quantitative experimental confirmation of the production of a 
magnetic field by rotating charged bodies, I venture to put 
forward an idea that has occurred to me which, in the hands 
of ekilled experimenters, should, I think, admit of sufficiently 


accurate observations being made. 


The method is an indirect one, but as it is simple and 
depends mainly on the accurate measurement of a small 
condenser discharge it should, I think, be practicable. 

The principle involved is, that if a magnetic field be formed 
by rotating charges, then the energy associated with such 
magnetic field will be drawn from the energy associated with 
the electric field. Consequently there should be, at high 
speeds, a measurable drop in the voltage of the electric field. 
It may be argued that the cnergy supplied is drawn from the 
force imparted for rotating the charge, but other considerations 
connected with the propagation of electric waves lead me to 
infer, with, I think, a fair amount of certainty, that the mag- 
netic field would be formed at the expense of the electric, and 
that the requisite energy is not drawn from the power applied 
to set up rotation. If a charged body be moving with the 
velocity of light, a magnetic field equal in energy to the 
electric will be formed—that is, half the electric energy of the 
body at rest will be abstracted to form the magnetic field. At 
lower speeds proportionately less energy will be abstracted in 
the same way. 

On this assumption it follows that if a cylindrical condenser, 
capable of being rapidly rotated about its axis and connected in 
parallel with an equal or larger fixed condenser, be charged 
from a source of suitably high E.M.F. whilst stationary, then, 
when rapidly rotated, the difference of potentials between its 
coatings should, presumably, become appreciably smaller. If 
it then be again connected to the fixed condensers a measure- 
able discharge should ensue. When it again comes to rest 
an equal discharge in the opposite direction should occur on 
making connection. A variety of similar methods of making 
the observation will aleo suggest themselves. 

Should the scheme appeal to any of your readers as being 
worthy of а trial, it appears to me that among other factors 
which will have to be guarded against, precautions should be 
taken, by suitably dividing the inner and outer coating longi- 
tudinally, to ensure the electric field rotating with the coatings ; 
to use condensers of extremely high insulation and to deter- 
mine beforehand by how much, if any, the capacity of the 
rotatory condenser will vary owing to the mechanical strains 
and stresses inseparable from high speeds of rotation. 

Assuming the capacity of the rotatory condenser to be 
1 microfarad, the diameter lft. and the charge 1,000 volts, I 
roughly calculate that a decrease of the difference of potentials 
of the order of 50 microvolts should occur at a speed of 5,000 
revs. per min. 

I need hardly add that if the principle involved is correct, 
the experiment could be suitably modified to test the much- 
debated questions of whether the lines of force travel with the 
conductor, and whether the velocity of such lines through the 
ether, as apart from matter, sets up magnetic force.—Yours, 
&o., | | J. E. TAYLOR. 

March 6. 


CHARGING AND DISCHARGING HIGH-TENSION 
CABLES. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sins: With reference to the correspondence on the above 
subject which has appeared in your columns, sufficient stress 
has not been laid on one important point—viz., the damage 
which will occur to transformers, motors, &c., connected 
directly to the high-tension mains when sudden surgings of 
current and corresponding rises in E.M.F. occur due to в 
short circuit, a bad synchronism of an incoming machine, &о. 

Mr. Woodhouse refera to this point, but does not give any 
method by which it may be overcome. In the States a special 
piece of apparatus has been invented by Mr. Thomas, and is 
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called a ‘static interrupter,” which consists of a choke coil 
and a condenser ; the former is connected in series with the 
high-tension main and between it and the apparatus it is 
designed to protect, the latter is connected between the 
apparatus side of the choke coil and earth. The action of 
this interrupter is too well known to need further explanation, 
and the results already obtained with it and which have 
extended over a period of two years in the States, have proved 
its efficiency. It is, of course, equally suitable for overhead 


—— — 
Jo Н.Т Mains 
Thre. Phase ———— 
Transformer 
, 


== 


or underground mains. It is hardly necessary to state thai 
the static interrupter effectually protects the apparatus also 
when the mains are being connected or disconnected. The 
following sketch shows how the above is connected in 
cireuit. 

To protect the cables themselves, either spark-gaps or a 
water-charging resistance can be used, and I am inclined to 
agree with Mr. Woodhouse that the former will prove most 
suitable, provided a good design of spark-gap is employed, 
and provided they are connected to the right points in the 
system. Spark-gaps have also an advantage over a water 
resistance in that they protect the mains when current surges 
occur while the mains are alive. 

I am afraid the water-chargiog device to which Mr. Garrard 
refers will hardly prove во reliable in practice, and, moreover, 
the device heis interested in has hardly got beyond the experi- 
mental stage, as it has not, to my knowledge, been in continuous 
use for any length of time. The difficulties of insulation, 
leakage and mechanical construction at such high voltages 
will most probably give trouble when they have been in use 
for some months or more. With regard to Mr. Woodhouse’s 
query, these water resistances have been designed, I believe, 
for bothcharging and diecharging the mains, the latter operation 
to be done automatically, if desired.— Yours, &o., 


Manchester, March 10. W. J. P. ORTON. 


TO THE EDITORS OF THE ELEOCTRICIAN. 


Sirs: The diveraity of opinion on the question as to whether 
regonance effects in cables will be sufficiently great to neces- 
sitate charging apparatus, seems due to the fact that pressure 
rige depends on several things, and'their relative proportions— 
capacity, resistance, frequency and s elf. induction. It would be 
quite possible to have a system like that worked out by 
Mr. Woodhouse in his letter in your issue of February 27th, 
where the effect of resonance would be very small, and on the 
other hand one like Mr. M. B. Field worked out before the 
Institution in his Paper A Study of the Phenomenon of 
Resonance in Electric Circuits by the Aid of Oscillograms,’’ 
Inst. E. E. Glasgow, February 10, 1908, where a two-phase 
twin cable supplying а pair of transformers breaks down when 
one phase in the power house is opened due to resonance. 
Both cases might equally well occur in practice. 

Mr. Field’s experiment3 show further that resonance in 
cables may be very marked. He says '' Instantaneous glimpses 
of alarming resonance were obtained, but, for reasons already 
stated, could not be reproduced (because the oscillograph motor 
stopped).“ In these cases the 11th and 18th harmonics were 
most prominent. With regard to lightning arresters, Mr. 
Clothier pointed out that they ‘‘are likely to irritate the 
system and reduce the degree of safety by bringing conductors 
of differing potential close together on one apparatus 

^ Construction of High-tension Switch Gears, &o.,” Inst. E. E., 

anchester, 1902). 

Мг, Partridge’s experience with the Deptford mains points 


to the necessity of charging apparatus. It would be interest- 
ing to hear the experience of someone who has used lightning 
arresters exclusively.—Yours, &o., 


Rugby, March 6th. Henry F. №овтнсоти. 


EARTHED METALLIC SHEATHING FOR CABLES. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In Mr. Trotter’s report of the recent fatality at 
Fulham Baths he points out that the mishap was due to 
discontinuity of the earthed metallic sheathing, and the 
circumstances leave no doubt as to the correctness of his 
conclusion. In your editorial comment on the subject you 
gay . . À continuous metallic sheathing connected 
to earth may make all the difference between absolute safety 
and considerable riek.” 

I should state the case much more strongly, and say, with 
all the emphasis possible, that the enclosing of the conductors 
in a continuous metallic sheathing connected to earth 
does make all the difference between absolute safety and 
imminent risk, but safety depends entirely upon the perfect 
continuity of the earthed sheathing, and unless the provision 
and maintenance of such continuity can be absolutely assured, 
the sheathing is not only no safeguard, but becomes in itself 
а source of acute danger both of shock and fire. Those who 
have had most experience of metal-tubing systems best know 
whether the provision and maintenance of the continuity so 
essential to safety can ba confidently relied upon. The 
majority of buildings where metallic-tube sheathings are used 
are dry, and personal contact with an isolated section which 
had become live is, therefore, unlikely to have serious con- 
sequences, but the number of fires due to faulty earthing of 
tube systems has increased to such proportions as to seriously 
alarm the insurance companies. 

The matter of protection of conductors is at the moment of 
Special interest in view of the sitting of the Committee on 
Electricity in Mines. The witnesses generally have indicated 
that such dangers as'exist are associated with the cables rather 
Шап with motors or other apparatus. Various methods of 
dealing with the cables have been suggested. The use of 
two cables insulated and armoured is freely recommended, and 
with this method, if the armouring is earthed and electrically 
continuous, the miner is perfectly protected so far аз the cable 
is concerned. The difficulty in practice, however, is to ensure 
that the electrical continuity of the earthed sheathing upon 
which safety depends shall be at all times and under all con- 
ditions maintained above suspicion. It is easy to make 
regulatigns as to frequent testing of the earthing of the cable 
sheathings and switch and fuse box casing, but very difficult 
to enforce them, especially in mines, where portions of the 
plant, such as coal-cutting machines, pumps and the like, are 
of a portable type. 

In coal pits the working E. M. F. is generally about 500 voltz. 
The miner’s feet, and often his clothes, are wet, and in the 
narrow roads he must frequently tread on the rails. Under 
these conditions the danger attending the electrical isolation 
from earth of a section of the cable armouring must be obvious. 
The only means I know of absolutely compelling maintenance 
of the required continuity of the metallic sheathing is the use 
of concentric cable with the uninsulated outer conductor con- 
nected to earth, and all switches, fases and such apparatus 
enclosed in cast-iron boxes forming a portion of the earthed 
outer conductor. Many years’ experience of this system in 
mines has convinced me that.it is the best and safest method, 
and there are no patents to restrict its free adoption in mining 
work. Prejudice exists against the use of uninsulated con- 
ductor, but as applied to mining purposes they are unsup- 
ported by valid argumenta and are on a par with the ancient 
but in some quarters persisting superstition that dynamos and 
motors should be tet on timber to insulate them from earth. 
If there are any objections to the use of concentric wiring as 
described for mining work at all comparable with its great 
and unquestionable advantages, I should be glad to hear of 
them.— Yours, &o., Sam Mavor. 


Glasgow, March 9. 
F2 
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THE ‘“SPARKLET” LINK FUSE. 


The illustration below is from a photograph sent us by Mesars. 
Elliott Bros. of a new form of Partridge “ Sparklet" fuse, which is 
made up as a link for insertion in circuits at pressures up to 500 volta. 
The makers inform us that several sizes of this are manufactured, for 
currents up to a maximum of 1,000 amperes. The principle of the 


“ Sparklet" fuse has already been described in our columns, but it 
may be added that the link can be taken out of the circuit easily, 
uid. should a fuse blow, it can be replaced by another link with fuse 
and sparklet already fixed in place. The replacement of the fusible 
strip and the sparklets in the links can be done, however, in a few 
reconds, and at a trifling coet. The form illustrated above is intended 
for switchboard use. 


~ 


THE MARYLEBONE ARBITRATION. 


The adjourned special meetivg of the Marylebone Borough Council 
was held last ear i and the debate upon the vexed question of 
the recent award in the arbitration proceedings between the Council 
and the Metropolitan Electric Supply Co. was resumed. Since 
the last meeting the opinion of Mr. H. H. Asquitb, K.C., has been 
cbtained as to the liability of the Council to accept the terms of 
the award, aud his opinion fully confirms that of Mr. Fletcher 
Mculton, K.C., and Mr. A. B. Cane, which was set out in our issue 
of February 27th. There was also submitted tothe meeting a report 
by Dr. A. B. W. Kennedy upon the tables and estimates submitted 
by Mr. Arthur Wright to the last meeting of the Council. 


The text of Mr. Asquith's ** Opinion” is as followa : — 


Questions for Counsel. 

Ав to the possibility of the award being annulled or modified, and as to 
what the consequence will be if the award js not carried out by the 
Council. 

Couneel is asked to advise (1) Whether it would be possible to get the 
award set aside or modified, and (2) It not, what the consequence to the 
Council will be if they, through not being able to borrow the money, or 
for any other caute, do not pay the amount awarded to the company. 
(The company have issued a writ against the Council for the amount of 
the award). 

Mr. Asquith's Answers. 

(1) I am of opinion that the award cannot be set aside, or sent back to 
the Umpire for modification. The award is good on the face of it, aud, 
after carefully considering the agreements and other materials laid before 
me, I see no sufficient ground for the contention that the Umpire has 
exceeded his jurisdiction, either by taking into account mattera which 
were not within the scope of the reference or by failing to take into account 
matters which he was bound to consider. "There is no prospect, therefore, 
of obtaining any modification in the terms of the award. 

(2) I am not informed what is the precise nature of the action which 
the Company have brought against the Council on the award. If, as I 
suppose, it is for specific performance of their obligation to take over the 
undertaking of the company at the purchase money and compensation 
awarded, the judgment in the action may, if wilfully disobeyed, be 
enforced, by ban of the Court, by sequestration against the corporate pro- 
perty (Ower 42 ,J. 51), It is the duty of the defendants” (says Chitty, 
J., in A.G.B.. Walthamstow Urban District Council, 1895, 11, Tim:a" 
Law Reports 533), “ to find out the proper means of obeying the order." 
If a defendant is not merely doing his best, but also taking proper meat ures 
to comply with the order, the Court will suspend the sequestration when 
& corporation is concerned, in order to give the corporation some oppor- 
tunity of finding meavs of dealing with the subject of complaint," and a 
reasonable time will be granted for the ригго‹е. 


Mr. FRANK DEBENHAM, chairman of the Electric Lighting committee, 
eaid it was clear the Council had no option but to go ahead with the pur- 
chase and to take the necessary steps to procure the money required 10 
carry out the award without delay. He trusted the whole of the com’ 


mittee's recommendations (see The Electrician, February 27th, р. 781) would 
be adopted. The laying of the neceseary mains to enable the new low. 
tension system to be adopted generally throughout the borough was held 
up awaiting the Council's decision. 

Col. HOPKINS seconded, and strongly criticised Sir Thos. Brooke 
Hitching's attitude in opposing the committee's recommendations at the 
previous special meeting. 

Councillor CROOK proposed, as an amendment, 

“That the Council adopt now paragraph (1) and that the consideration 
of the other paragraphs stand over pending the result of the application 
t» the London County Council." 

It was impossible, he t aid, for the Council to do other tban carry out the ` 
letter of the agreement under which they went to arbitration. The County 
Council had a free hand, and if they refused to allow them to borrow then 
they would have exhausted all they were bound to do, and no power on earth 
could make them go farther. If to carry out theaward we had to go beyond 
their statutory powers, the award would then be shown to be ultra vires. 

Ald. Rev. RUSSELL WAKEFIELD seconded, and said he had heard 
tbat it was unlikely {Беу would get the money. It seemed a peculiar 
position that an arbitrator could give an award which could not, under 
any circumstances, be carried out. Their meeting their liabilities under 
the award necessarily depended upon their being able to borrow the 
money, as they were unable to raise the amount by direct taxation. 

Councillor JOHN LEWIS was of opinion there would be no difficulty in 
raising the money. 

Ald. MARTIN MORRIS urged tlie Council to pass the whole of tbe 
recommendations of the committee. 

Councillor STRAUS said they had not made such а bad bargain as was 
suggested. He doubted, in fact, if it was a bad bargain at all 

Sir THOMAS BROOKE HITCHING opposed the recommendations cf 
the committee, and replied to criticisms. The fact that, notwithstanding 
the existence of the agreement with the Metropolitan Co., that company 
were allowed to go outside their area to generate current was fully dis- 
cussed by the Council at the time, and the proposal of the Metropolitan 

Company to generate current in bulk at Willesden, which would enable 
them to do it at a cheaper rate, and so supply it to the ratepayers 
of the borough at a lower price, was agreed to by the Council 
on the strong recommendation of the Board of Trade. If the award they 
were dissussing were a fair one, he saw no courae open but to carry it out ; 
but if the award was an unfair one they were justified in doing everything 
in their power to avoid their liabilities under it. He thought it was atill 
possible to go to the company and try to come to some arrangement by 
which they would continue to carry on their undertaking and waive their 
rights under tbe award ! 

The amendment was lost by 30 votes to 9. 

The motion that the recommendations of the committee be approved 
was then carried by 29 votes to 8, leaving the question of the agreement 
with Mr. Arthur Wright, and that gentleman's appointment as electrical 
manager and consulting engineer to the borough, for discussion at a further 
special meeting on the 26th inst. 


PARLIAMENTARY INTELLIGENCE, 


The following bills have been read a second time since our last issue :— 


Thursday, March 5. House of Lords: —London, Brighton and South 
Coast Railway, South-Western and Isle of Wight Junction Railway and 
South-Eastern and Londov, Chatham and Dover Railways. House of 
Commons :—Stoke Newington Borough Council. 

Monday, March 9. House of Lords: —Brighton Corporation, Exeter 
Corporation. Houss of Commons :— Coventry Electric Tram ways, New- 
castle-upon-Tyne Electric Supply, Walker and Wallsend Union Gas, Wood 
Green Urban District Council. 

Tuesday, March 10. House of Lords: Bradford Corporation. House 
of Commons :—Watford and Edgware Ruilway and Great Northern and 
City Railway. : . 

Wednesday, March 1l. House of Commons :—The Greenwich Electric 
Light Bill. 

Sheffie'd Corporation Bill has been passed by the Stauding Ordera Com- 
mittee of the House of Commons, but with a portion relating to certain 
tramways, for which the cons:nt of the Corporation was not obtained, 
struck ou*, 

The Coventry Tramways Bill will have to go before the Standing Orders 
Committee of the House of Commons owing to a technical non-compliance. 


AUSTRALIAN TELEGRAMS. 

In the House of Commons on Friday last, Sir EDWARD SASSOON 
asked the Postmaster-General by what line unrouted telegrams from 
England to Australia were despatched by the Post Office here, and vice 
vers: f on Australia. 

Mr. AUSTEN CHAMBERLAIN, in a printed reply, stated that the 
Pacific cable was utilised for all such messages from England. He had no 
informat‘on as to the method adopted in Australia, but both the Pacific 
cable route and those of the Eastern and Indo-European Telegraph 
Companies were regarded as normal routes. i 


LONDON UNDERGROUND RAILWAYS. 

The Charing Cross, Euston and Hampstead Railway (General Powers) 
Bill came up for second reading in the House of Commons on Wednesday. 
This bill bas for its objects the purchase of additional laud for station 
purp:ses, the transfer to it of the powers of the Edgware and Hampstead 
Railway Co., and the transfer of the combined undertaking to the Great 
Northern, Brompton and Piccadllty Railway Co. 
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Mr. HAY moved that the second reading should take place that day siz 
months, or until after the report of the Royal Commission on London 
traffic was published. 

Mr. JOHN BURNS seconded the amendment, and asked for an 
explanation of why certain bills had been postponed owing to the appoint- 
ment of the Royal Commission and others had not. 

Mr. BONAR LAW explained that the bil merely propo:ed to give 
addition facilities for carrying out powers already granted. 

Mr. К. W. PERKS made a similar explanation, and the motion was by 
leave withdrawn. ° 

The bill was then read a second time. | 

The City and South London Railway bill was also read а second time. 


—— —— 


LEGAL INTELLIGENCE. 


— — 


Wilde v. Thompson. 


This case came before Mr. Justice Buckley in the Chancery D. vis ion 
yesterday (Thursday) afternoon. It was a motion on the part of the 
defendant to strike out the statement of claim in an action pending 
between Mr. Henry Wilde, F. R. S., and Prof. Silvanus P. Thompson, 
F. R. S., on the ground that the said action showed no cause for proceedings 
and that it was vezatious. Mr. Buckmaster, K.C., and Mr. J. H. Gray 
appeared for Prof. Silvanus P. Thompson, and Mr. Fletcher Moulton, K.C., 
and Mr. Clarkson appeared for Mr. Henry Wilde. 

Mr. BUCKMASTER, in opening his case, said the action which it was 
now sought to strike out of the list on the above-mentioned grounds, was 
taken by Mr. Henry Wilde to restrain Prof. Silvanus Thompson from 
referring, in certain books of which he was the author, to certain electrical 
machinery as being dynamo- electric machinery.” Не had never heard 
of such an action before, and could find no precedent. It was proposed 
that Prof. Thompeon in books which he had published and in which he 
intended to publish the above expression injured the reputation of the 
plaintiff. The position of the two parties was as follows:—In 1851 
Faradsy discovered what was now recognised to be the principle of the 
modern dynamo. Mr. Wilde had made certain inventions in connection 
with the original discovery, and what was now stated in the plaintiff's 
pleading was that the dynamo was developed by himself, and that the word 
“dynamo” was properly applicable to it, but to use that word with 
reference to the earlier machine of Faraday's was to give to this latter 
inventor the credit of having invented the dynamo, whereas in priaciple 
and effect that credit belonged to Mr. Henry Wilde. Ia the statement of 
claim it was stated that Prof. Thompson had arranged with the plaintiff a 
proof which should be inserted in the books of the former, but the second 
branch of the claim was amazing—viz., to restraia the defendant from 
making any mention at all of the plaintiff in his books except in the terms 
of this so-called agreed proof. The whole statement of claim disclosed no 
ground for action. The books in which it was alleged the statements were 
made and were going to be made were The Life of Faraday, which was 
now being prepared for its second edition, and the other was Dynamo- 
electric Machinery," which was first published in 1884, and was now being 
passed through the press for its eixth edition. 


The statement of claim is as follows :— 


1. The plaintiff bas for many years been engaged in scientific researches 
particularly in relation to electromagnetism and its practical application to 
arts and manufactures including the improvement of methods of generating 
electricity from magnetism. In the course of such researches the plaintiff 
has made divers discoveries and inventions of the greatest value and 
importance relating to the generation of dynamic electricity. 

. In the course of his researches in the years 1865 to 1865 the plaintitf 
discovered and practically demonstrated the principle of the indefinite 
increase of the magnetic apnd electric forces from quantities indefinitely 
small a discovery now used in all dynamo machines and he invented a new 
and powerful generator of dynamic electricity in which bis said discovery 
was embodied and practically applied ty bim with marked success to the 
production of the electric search light aod to the electro-deposition of 
metals from their solutions and bas since been applied to other important 
al ar The plaintiff's said discovery and a description of his eaid 
machine together with an account of the researches which led up to them 
were communicated to the Royal Society on the 26th March 1866 in a 
paper read before the Society on the 26th April following. The said 
machine was also exhibited before the Royal Society in March 1867 and 
was the subject matter of patents taken out by the plaintiff in the yeara 
1863 1865 and 1867. The plaintiff's said machine (of which the distinctive 
feature was a large electromagnet excited on the said principle of indefinite 
increase of the magnetic and electric forces through the agency of mechani- 
cal power) was subsequently designated by the term dynamo-electric 
machine or dynamo by way of distinguishing the said machine from 
magneto-electric machines which generate electricity through the agency 
of ordinary permanent magnets and which in no way embody or depend 
upon the plaintiff's discovery of the said principle. 

3. In consequence of the plaintiff's discoveries and inventions above 
mentioned as well as of other valuable and important discoveries and inven- 
tions made by bim in connection with electrical ecience and dynamo- 
electric machines the plain!iff has acquired a very high reputation in the 
scientific world as a discoverer and inventor and in particular as the 
discoverer of tbe principle mentioned in the last paragraph hereof and the 
inventor of the dynamo-electric machine cr dynamo. In recognition of his 
bigh inerits as а discoverer and inventor the plaintiff has been elected а 
Fellow of the Royal Society and an Honorary Member of the Institution 
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of Electrical Engineers and in the year 1900 was awarded the A!bert 
Medal of the Society of Arts and in the same year the honorary degree of 
Doctor of Science was conferred upon him by the Victoria University. - 

4. The defendant Silvanus Phillips Thompson is а well-known writer on 
electricity and magnetism and in particular is the author of a work 
on Dynamo-electric Machinery which has gone through five editions 
and of a Life of Michael Faraday in the Century Science Series which 
was published in 1901. The said defendant has now in preparation and 
intends shortly to cause to be printed and published a new edition of his 
said work on Dynamo-electric Machinery. 

b. The defendant Silvanus Phillips Thompson has fa'sely and maliciously 
written and published or caused to be published of the plaintiff the words 
following : — 

(a) “ Separately-excited Dynamo. It was an obvious step to substitute 
for steel magnets electromagnets excited by means of currents from some 
independent source such as a voltaic battery. The scparately-excited 
dynamo comes therefore second iu the order of development. Though used 
by Faraday this method did not come into acceptance until in 1856 Wilde 
employed a small auxiliary magneto-machine to furnish currents to excite 
the field-magnets of a larger dynamo.” 

(6) “ The first application of a dynamo to the purpose of electro-plating 
is due to Mr. J. S. Woolrich wh» in 1842 patented this изз of a magneto- 
electric machine. Wilde however was the first to construct machines 
really fitted for the purpose when he invented the principle of using a 
large dynamo the field magnets of which were separately excited by the 
currents of a smaller magneto-machine.” 

(c) “ Faraday's disk dynamo.” 

(d) "'The apparatus described in the fourth seclion comprised several 
forms of magneto-electric machines that is to say primitive kinds of 
dynamos.”’ 

(e) “ Yet he took an interest in Mr. Wilde's description of his new 
magneto-electric machine.” 

6. (a) In the said passage (a) set out in parag-aph 5 hereof the defen- 
dant Silvanus Phillips Thompson means contrary to the fact that Faraday 
used the method of the separately excited dynamo and thereby deprives 
the plaintiff of the credit of being the first inventor of the separately 
excited dynamo and attributes such invention to Faraday. 

(b) In the said Passage (b) set out in paragraph 5 hereof the defendant 
Silvanus Philli hompson means contrary to the fact that a dynamo 
was applied to the purpose of electro-plating prior to the date of the plain- 
tiffs invention of the dynamo-electric machine thereby depriving the 
plaintiff of the credit of having inven:ed the dy uam) and a‘tributing that 
invention to some other person. 

(c) In the eaid words (c) eet cut in paragraph 5 hereof the said defen- 
dant means contrary to the fact that Faraday wae and the p'aintiff was not 
the inventor of the dynamo. 

The said passages and words («) (b) and (e) set out in paragraph 5 
hereof were written and published cr caused (о be published by the 
defendant Silvanus Phillips Thompson and were printed by the defendants 
William Clowes & Sons Limited and published by the defendants E. and 
F. N. Spon Limited in the year 1896 in the 5th edition of the defendant 
Silvanus Phillips Thompson’s work on Dynamo-electric Machinery at pages 
48 469 and 5 respectively. The eaid defendants threaten and intend to 
repeat reprint and republish the same passages and words in the defendant 
Silvanus Phillips Thompson's new edition of his work mentioned in 
paragraph 4 hereof. 

(d) and (c) In the said passages (d) and (e) set out in paragraph 5 hereof 
the defendant Silvanus Phillips Thompson means contrary to the fast that 
the plaintiff was not but some other person was the inventor of the 
dynamo.electric machine and the said passages (d) and (e) were published 
or caused to be published by the defendant Silvanus Phillips Thompson in 
the year 1901 in his Life of Michael Faraday at pages 121 and 259 
respectively. . 

7. The plaintiff having complained to the defendant Silvanus Philips 
Thompson of certain passages in his work on Dynamo-electric Machinery 
and of certain passages in the proof sheets of the said new edition wherein 
the credit of inventing the dynamo.electric machine was falsely attributed 
to other persons than the plaintiff the said defendant agreed in the month 
of May 1902 to omit or modify in the new edition of his said work the 
passages complained of and in lieu thereof to insert in his said new edition 
certain other passages which во far as they might have reference to the 
plaintiff or his said invention of a dynamo-electric mashine should be 
approved by the plaintiff. Accordingly on the 17th June 1902 the said 
defeadant signed and forwarded to the plaintiff an agreed revised proof or 
statement of the pau ages in question containing the terms to which ths 
plaintiff consented and in which tbe said defendant agreed to refer to the 
plaintiff's said invention in the forthcoming edition of the said defendant's 
work on Dynamo-electric Machinery. 

8. The signed statement or proof mentioned in the precejing paragraph 
hereof contained three passages in the following terms : — f 

(а) “р. 1. HisTORICAL ЇЧОТЕЗ. 

The term dynamo-electric machine was originated by the late Mr. 
Charles Brooks F.R S., as recorded, in page 409 Vol. XV. of the Proceedings 
of the Royal Society in 1867 and its first application was to the machine 
invented by Dr. Henry Wilde F.R.S. 1865-1865.” 

(b) “ But with the years 1865 to 1867 the era of the dyn mo. elect rio 
machine was entered upon. Ав mentioned on page l this name was first 
given to the michine invented by Wilde" meaning the generator of 
dynamic.electricity invented by the plaintiff. 

(c) "It was this machine” meaning the said generator of dynamic 
electricity invented by the plaintiff “to which in 1867 Brooke gave the 
name of dynamo-electric machine.” | 

The defendant Silvanus Phillips Thompson now declines to insert the 
three above-mentioned passages in the forthcoming edition of his said work 
but in lieu thereof threatens and intends to insert passages in which 
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the plaintiff is deprived of the credit of being the first inventor of the 
dynamo-electric machine. 

9. The defendants William Clowes & Sons Limited and E. and F. N. 
Spon Limited are respectively the printera and publishers who have been 
engaged by the defendant Silvanus Phillips Thompson to publish and print 
the forthcoming edition of his said work on Dynamo-electric Machinery 
and the said Wiiliam Clowes & Sons Limited and E. and F. N. Spon Limited 
threaten and intend to print and publish the said forthcoming work con- 
taining the false statements relating to the plaintiff set out and referred 
to in paragraphs 5 and 8 hereof. 

10. By reason of the premises and the publication of the said libels the 
plaintiff is and will be injured in his reputation of a discoverer and 
inventor in the field of electrical science and electrical engineering. 

The plaintiff claims an injunction :— 

(1.) To restrain the defendants or any one or two of them from printing 
publishing or causing to be printed or published in the book of the defen- 
dant Silvanus Phillips Thompson on Dynamo-electric Machinery or in any 
new edition thereof or otherwise from makiug public any of the words or 
passages set out in paragraph 5 hereof or any other statement or words 
asserting or implyiog that the plaintiff is not the inven‘or of the generator 
of dynamic electricity known as the dynamo.electric machine or dynamo 
or attributing such invention to any person or persons other than the 
plaintiff. 

(2.) To restrain the defendant Silvanus Phillips Thompson from making 
any mention of the plaintiff his discoveries and inventions in the said 
defendant's book on Dynamo electric machinery or in any new editiou 
thereof or othermise than in accordance with the said agceed proof or state. 
ment signed by the defendant Silvanus Phillips Thompson on or about the 
17th day of June 1902. 

(S.) Damages. 

(4.) Costa. 


Mr. BUCKMASTER, continuing, said that nobody wished to take away 
from Mr. Wilde any credit due to him, aud this was even not alleged, but 
the whole matter was that no one was to apply the word “dynamo” to 
machines other than those invented by the plaintiff. The action must 
neceesarily b» considered one for libel and nothing more, and it must be 
considered how far such an action could possibly succeed. It was not 
libel in the sense that it tended t» bold up the plaintiff to opprobrium, 
ridicule or contempt. None of the statements complained of had any such 
meaning. He knew of no parallel for such а libel, and if any was to be 
found at all it surely must be in the nature of а libel against a 
man in his trade. It was not a libel against a man in his private 
capacity. It was in the trade of an inventor that Mr. Wilde was to 
be injured, and if this was so, it was essential that special damage would 
have to be shown to support the action. But no special damage of any 
sort or description was put forward in the statement of claim. The first 
thing to be determined was as to whether the words complained of bore 
the innuendo it was claimed they did. "This was, under any circumstances, 
for a judge and a judge alone to determine. If it was decided that the 
words did not bear the innuendo complained of then there was nothing for 
& jury to coneider. But even if it was held that the oppo:ite was the case, 
there was still the point as to whether such an innuendo was actionable. 
He submitted that the words did not and could not bear the construction 
put upon them by the plaintiff, and secondly, if they did, it was not a 
meaning to which any form of action could give relief. When a person 
complained of libel, the peraon who was alleged to have made such libel 
was entitled to have а look at the whole subject of the action, and he 
would, therefore, read some further passages from the books in question. 

Mr. FLETCHER MOULTON objected that this was going beyond the 
statement of claim and was a matter which would have to be discussed 
before a jury. 

Mr. Justice BUCKLEY did not, however, uphold the objection. 

Mr. BUCKMASTER, therefore, dealt first of all with the fifth edition 
of Prof. Thompson's book on “ Dynamo-electric Machiuery." On page 1, 
chapter 1, the following occurred : —“ A dynamo-electric machine is a 
machine for converting energy in the form of mechanical power 
into energy of the form of electric current, or vice veraa, by magneto- 
electric induction . . . . discovered by Faraday in 1831." This 
was the definition with which Dr. Thompson opened his book, and 
without it it was impossible to understand the meaning which he attached 
to the word "dynamo" throughout the book. It was perfectly clear 
that the definitlon included any machine, and not only those of the 
plaintiff. On e 5 of the same volume Faraday's disc dynamo 
was dealt with and termed by that name, and the libs] complained of was 
the description of this machine. This definition the defendant was at 
perfect liberty to assert, and it could not be more exactly aud aptly 
described than as Faraday's disc dynamo. There was, however, no refer- 
ence made to the plaintiff in auy slighting manner. It was simply the 
historical fact, the accuracy of which was not challenged, but the descrip- 
tion of the machine was objected to simply because it referred to it as 
a "disc dynamo.” On page 748 of the book iu question, dynamos were 
grouped under two headings, according to whether the magnetism was 
supplied from the same or а separate machine. On page 469, too, the 
exception taken was not to any question of invention but merely to the 
expressions used. "These were the whole of the libels complained of, and 
the sum and substance of them was that Prof. Thompson was doing 
grievous wrong in saying that а dynamo had any meaning except the 
special meaning when applied to Mr. Wilde’s dynamo. Coming to the book 
on the life of Faraday, of which Prof. Thompson was the author, he cited 
pages 121 and 259. The firat referenoe was & quotation from some of the 
memoirs of Faraday himself, and he really did not see how the plaintiff was 
going to shape his case. In neither of the latter references did Mr. Wilde 
complain of anything else but that an equivalent term of the words 


" dynamo-electric machinery was applied instead, he supposed, of the 


mere word “machine.” The plaintiff had no copyright of the word 
“dynamo,” and, in fact, it had never yet been suggested that he had invented 
the uss of it. It was extremely difficult to see how any euch word could 
be applied solely to his machine. The word was in every-day application 
{о a machine in which mechanical power was transformed iuto electrical 
power. He could find no proprietary right on the part of the plain- 
tiff to any such description of a machine or proce:s. Associated with 
commodities one could understand it. No man could assert even the 
right of a title to a book unless he could show that by publication 
of another book under the same title it would seriously damage his own. 
This was his argument, and if he were right in this then there was an end 
to the first part of the case. There was nothing in it. Coming to the 
alleged agreement, there was no consideration in this at all. There was no 
suggestion of staying proceedings by із agreement, and at that moment 
there was no suggestion even that proceedings had ever been dreamed of. 
No such agreement could bs enforced by law. Prof. Taompson had 
merely been anxious to meet Mr. Wilde, but if tbe history of the elec- 
trical industry was to be written under such terms as proposed by Mr. 
Wilde, persons who had to study this subject later оп would have a very 
indifferent knowledge of the progress of the industry from its inception. 
Finally, all he had to say was that there bad been no defamatory state- 
ment ; no libel in the ordinary meaning of the word as a statement tending 
to hold up to contemp*, hatred or to ridicule, and nothing whatever except 
that the plaintiff had used an expression in such а way as to lead others 
to believe that other people had invented—not Mr. Wilde’s machine, 
becaute there was no hint of that—but a machine called by the name of a 
dynamo. | 

TMr, GRAY, in supporting Mr. Buckmaster, said that Mr. Wilde, in 
effect, claimed tbat he had discovered a principle and had applied it to a 
machine. Somebody had called that machine a dynamo, and now nobody 
had any right to apply that name to any other machine either before or 
after. Really, it was impos-ible to see what was the cause of action. It 
was not suggested for a moment that the name had been invented by Mr. 
Wilde. The drafting of the pleading had been very careful to avoid any 
such impression. The word " dynamo " had a meaning which was applied 
to all macbines from which electrical energy was obtained, and in none of 
the suggested libels was it possible to read the innuendo which the plaintiff 
had attempted to put upon them. 

Mr. FLETCHER MOULTON, on bshalf of Mr. Wilde, said the cause 
of action was properly alleged and necessarily formed a good cause for 
proceedings. With regard to the allegation of an agreement with the 
defendant not to publish certain statements in his books he maintained tha‘ 
this was a complete agreement. It was a compromi-e of a dispute and, 
therefore, a legal agreement. Proof sheets were signed, and it was fora 
trial to find out whether the allegations in tbe statement of claim were 
right. 

She case was adjourned until this (Friday) morning. 


South Shields Corporation v. South Shields Gas Co. 

At Durham Assizes on Wednesday last week, Mr. Commissioner Lawrence 
heard an action brought to recover £227. 14s. 8d. alleged damage to plain- 
tiffs’ property by an explosion of gas in a conduit belonging to the Corpora- 
tion electricity department. The parties agreed to have the case tried 
without a jury, as the questions at issue were wholly questions of law. 

Mr. Macaskie, K.C., and Mr. Mitcbell Innes appeared for the Corpora- 
tion, and Mr. Scott Кох, K.C., and Mr. Bruce Williamson for defendants. 

The BOROUGH ENGINEER (Mr. S. E. Burgess) was the first witness, 
and stated that on April 24, 1901, à Mr. Harper applied for sanction to 
break up the service in Commercial-road for connecting а Ain. drain pipe 
to the main sewer. The work was duly carried out under the supervision 
of the Corporation drainage inspector. Oa July 2 following a report 
was made to witness by the inspector, and he gave Mr. Harper written 
notice to put the paving over his drain trench ia order. On Jan. 12, the 
day after the explosion, he inspected the carriage-way, and found a disused 
service pipe broken off short at the main. The cause of this breakage was 
the natural consolidation of а trench opening. "The traffic passing over the 
unstable ground had evidently broken it off. He admitted that if the 
trench work had been properly done there would have been no subeidence. 
The ground was unstable at the spot, being composed of ashes, &c. 

Mr. SCOTT-FOX, K.C., pointed out at this stage that the spark which 
lit the gas did not light it until the gas had traversed over } mile. Even 
supposing that his cliente were liable and responsible in law bscause they 
let the gas get into the subsoil, they could only be liable for any damage 
which might be done at the point of escape. Asa matter of fast, but for 
plaintiffs conduits, the gas would have come to the surface at once, and 
the defendants’ іоврес'ога would have detected it and remedied it before 
it had done any damage. That was the only risk they had before the 
plaintiffs went to Parliament to get an order to bring electric mains there. 
Parliament gave plaintiffs those powers under conditions. 

His LORDSHIP «aid there did not seem to him to be anything in the 
provisional order to show the Corporation were bound to either ventilate 
or keep their mains impervious to gas for the purpose of protecting 
defendants. 

Mr. SCOTT-FOX submitted that plaintiffs were negligent in not having 
ventilated their conduits in such a way that, if did escape, it would be 
let out at once and be detected and remedied, instead of being carried 
nearly 4 mile away to accumulate, as happened in this case. 

Mr. MACASKIE urged there was no obligation to put in any apparatus 
for the ventilation of the boxes. 

The point was reserved. 

JAMES SLOAN, drainage inspector of the Corporation, said he daily 
inspected the laying of Mr. Harper's draia pips until the work was com- 
pleted. All the material taken out of the trench was put back again. On 
July 6 he found a subsidence for which he could. not account. 
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Mr. JAMES H. CAWTHRA, borough electrica] engineer, said the cause 
of the accident was a broken gas service leaking through the earth into the 
conduit, and the gas passing along into the receptacle at the bottom of the 
arc lamp had been fired by the action of the incandescent switch. The 
particular conduit had been opened at the joint in conaequence of the drop 
in the road. The joints were properly packed. The system in which the 
conduit was laid was approved by the Board of Trade, and was perfectly 
proper. With the drawing in system open to the sub-stations, as in this 
case, there was not the necessity for ventilators for the conduite, Tne 
box lids were by no means isolated sections, With the drawing-in system 
they were bound to have the arc pillar immediately connected with the 
conduit. It was impracticable to enclose the incandescent switch.  Elec- 
trical engineers recognised that it was impossible to prevent the accumula- 
t'on of gas in the subsoil. Whatever care was taken there must be stray 
leakages, and it was impossible t» ventilate boxes to cope with the escape. 

Mr. SCOTT-FOX : You cannot make your conduits air-tight so as to 
make sure they will not let gas into them 1— Les. 

Can you ensure that your conduits, if they pasa through subsoil 
impregnated with gis, will not let the gas in !—Yes, if the joints are 
properly sealed, The only difficulty is in the conduits breaking. Conduits 
did not drop much through the passage of traffic, but rather from loose 
foundations. When he examined the fracture in the conduit he got the 
impreasion that it was done by a pick in opening up the roai after the 
explosion. The cause of the drop was due to the trench having consolidated. 
Leakage of the pipes was а contingency which rendered it very nece:sary 
to have ventilation in the conduite. The system which witneas would have 
put in would not have coped with such an abnormal amount of gas. Ií 
there had been ventilation at the boxes, and no ventilation where the 
switch was, there would have been no explosion. He considered it right to 
provide sufficient ventilation to discharge stray leakages, but it was impos- 
sible to discharge accidental leakages. If they had a small aperture at the 
boxes it got cloeed up with dirt, and if they had a large one the box got 
flooded. They experienced great difficulty in getting the necessary way- 
leaves to put the boxes where they would liketo have them. The ventila- 
tion question wasa very vexed one, and there were various views regardiog 
it. The Board of Trade did vot undertake the responsibility of preseribing 
any system of ventilation. There was no danger of an explosion from a 
stray leakage with the ewitch in its present position. 

Evidence was also given by John Oliver, who was switching off the 
light when the explosion occurred ; Mr. А. E. Bulmer, superintenden“ for 
British Insulated and Helsby Cables, who superintended the carrying out 
of the conduit work for the Corporation in 1900, and Mr. W. S. Toplis 
(Manchester), formerly main superint: ndent at South Shields. 

Mr. SCOTT FOX, for the defence, said it was laying a trap fur an 
explosion to have inside а non-ventilated cavity a switch which gave а 
spark twice every 24 houra. 

Mr. JAMES SWINBURNE said it was practically impossible to prevent 
the escape or leakage of gas into the subaoil. If microscopic leakages of 
gas were collected and carried to one spot there was danger of an explosion 
if a light was applied. With regard to the question of bringing electrical 
conduits in clos» proximity to gas mains in highways he bad given evidence 
before a Committee of the House of Commons. It was impossible to make 
these conduits air-tight. There were settlements from time to time to 
aggravate the original fault of the laying of the conduite. A great 
deal «lepended upon the system of jointing. It was obviously im- 
possible to make a joint air-tight when turning a corner, and there 
was sure to be an incursion of gas into a conduit where the conduit 
and gas pipes were laid side by side. A good engineer would во 
arrange hia system as to provide for this danger. The best way to 
effect this was a difficult question. One way was by free ventilation, 
with intakes and uptakes to keep the conduit, when gas got into it, prac- 
tically free from gas. He would effect that at the manholes. It was an 
obvious source of danger to have a sparking switch, as in that case, in the 
interior of the systein. In such а case the best thing would be to keep а 
light burniog alwaye. Ia the location of the conduit where the explosion 
occurred, there should have been a strut to take off the pressure of the 
traffic. But if they had taken the trouble to put in a strut they would 
have rammed the earth sufficiently tight to avoid danger. 

Mr. SCOTT FOX taid that both plaintiffs and defendants were in some 
respects in the same position, because they dealt with what one might call 
a dangerous agent. Each dealt with it by Pariiamentary licence upon 
a highway, and if the doctrioe of “ Rylands v. Fletcher," on which plain- 
tiffs relied, applied in this case, it applied to plaintiffaas muchas to defendants. 
The plaintiffs'act was the last act which caused the catastrophe—namely,the 
e mies on of the spark which set fire to the gas. He also submitted that 
it was a negligent act. Plaintiffs, under their Parliamentary powers, 
created the trap—the system in which the gas collected, which would 
not otherwise, even supposing it was wrongful on defendants’ part to let 
it escape, have caused au explosion. They collected it and took it to the 
place where they applied a light, and they would have to bear the liability 
{ог to doing. Defendants were quite lawfully using the highway ia putting 
their gas mains there. The escape of the gas was not in itself the cause of 
the accident, because but for the electric conduit, it would have come 
through the soil to the road way and would have been detected. It was, 
therefore, not the escape, it was something superadded, which ciused the 
accident. It was something which happened through the act of the plain- 
tiff. When Parliament allowed plaintiffs to come on the highway with 
their electric mains they only did во under the condition of sec. 677 of their 
order, which said they should be answerable for all accidents, damages and 
injuries happening through their default by reason of or in consequence of 
any of their worke. The principle of Fletcher v. Rylands” did not apply to 
defendants in the absence of negligence. He submitted that what caused 
the plaintiffs injury was the subsidence of the trench, without an: thing 
contributory being done by defendants. 

Mr. MACASKIE relied on the Gas Works Clauses Act, 1845, which stated 


that nothing in the act, or any special act, should prevent the undertakerg 
from being liable to an indictment for nuisance, or to any other legal pro- 
ceeding for which they might be liable in consequence of making or sup- 
plying gas The case was not like “ Vaughan v. Taff Vale Company,” and 
he submitted that it could not be said that Parliament had authorised or 
contemplated a huge leak in a gas main. There were two concurring 
causes of the mischief—first, the leak from the main, and, second, the 
lighting of the gas by the spark from the switch, but the thing that really 
caused the accident was the leak from the main. Counsel submitted chere 
was no obligation to provide such a system of ventilation as would 
adequately protect the plaintiffs mains from the consequence of such an 
extraordinary escape of gas. 

His LORDSHIP, in giving judgment, said in his view the action must 
fail. He thought “ Fletcher v. Rylands ” did not apply. It was admitted 
there was no negligence on defendants’ part. The company having statu- 
tory rights and duties, it seemed to him in order to make them liable it 
would be necessary to show they were guilty of воше act or some default 
which caused the injury. Plaintiffa were seeking to show that the person 
who had statutory authority for everything he did, and against whom they 
could allege no default whatever, had to be rendered liable to plaintiffa for 
damages caused by an act which was not his. That was erroneous and con- 
trary to precedeat. "There was no doubt а period of time when there was 
а leak in defeadants' pipe, but it was concealed from defendants, and they 
were not guilty of any fault in beiog unaware of its existence. Не did 
not think it could be said that the system of electric supply was so defec- 
tive as to be negligent, but there was absolutely no provision for ventila- 
tion, and the ele:trical engineer (Mr. Cawthra) said he recognised, aud it 
was recognised amongst electrical engineers, that the escape of gas was a 
risk which they had to provide against. Here they la:d their conduits close 
to а gas main and gas-service pipes all along the road, and yet there was no 
provision whatever for ventilating those conduite. That seemed to him, 
within the meaning of the provisional order, to be improper, as they were 
bound to keep all pipes and conduits free from water and gas. The boxes 
had- not been opened for nearly two months before the explosion, and 
therefore within the meaniug of sec. 54 (d) it could scarcely be said that 
the boxes had been regularly inspected for any accumulation of gas. 
Plaintiffs, as electricity undertakers, were certainly not so careful and 
prudent as they should be with respect to their appliances. On the facts 
he was of opinion that the cause of the accident was the improper way in 
which the sewer trench was filled in. It was not properly supervised by 
the officers of the Corporation who had the supervision and control of it. 
In that way they were the authors of their own wrong, and they could not 
recover from defendants the damages which they sustained by reason of it. 
Judgment must be for defendants, with costs. 


Exeter Tramways. 


On Saturday in the High Court, the Lord Chief Justice and Mr. Justice 
Channell were asked to grant a rule nisi calling upon the Mayor of Exeter 
to show cause why а mandamus should not issue directing him to take a 
poll of the ratepayera. From the statement of counsel it appeared tha‘ 
а poll was to be taken on that day (Saturday) on the question of the electri: 
tramways, and it was alleged that the party in favour of the co:structioa 
of the tramways at Exeter obtained information as to the date of the poll, 
the number of official dis:ributora of voting papers to be employed and 
other information, and had, it was alleged, circumvented the authorities. 
The object of the motion before the Court was to secure that another poll 


be taken on the ground that the present poll would be vitiated by what , 


counsel described as “ illegal practices.” After hearing counsel their Lord- 
ships refused to grant the rule on the ground;that it had not been shown 
that what had happened had arisen through any neglect by the Corporation 
officials, and that their action in taking the poll was їп accordance with 
their statutory duty. 


Failure to Give Supply of Blectric Current. 


At Southend-on-Sea last week, the Corporation were summoned by Н. J. 
Redfern, ап optical and photographic instrument maker, for failing to 
supply him with electric current. ar 

Мг. F. W. POWELL, for complainant, said his client made a speciality 
of animated photographs. and in order to carry on a variety entertainment 
on the cliffs he apolied to the Corporation for a supply of electric current. 
From July 18 to Sept. 24 the Corporation made default, which put his 
client to considerable expense and loss. The Corporation were liable to a 
penalty of £2 for each day the default occurred, and the Bench would decide 
what loss and damage complainant had sustained, and to what compensa- 
tion he was entitled. He added that before openiug his premises com- 
plainant ascertained that an electric light main was at a convenient 
dis ance from his land, and the borough electrical engineer had promised & 
aupply by July 18, complainant agreeing to lay a service cable from the 
Corporation's distributing main. This was done, and on the 18th the 
cables were ready to be connected up, but for some reason the coanection 
was not made. On Aug. 8 а letter was received by complainant's eolicitora 
from the Corporation notifying that the committee declined to supply 


_ current. 
The TOWN CLERK (Mr. W. H. Snow): I muat correct that statement. 


On July 21 complainant was informed that the Corporation had definitely 
decided not to grant а supply of electricity. "e 

Mr. POWELL (continuing) said complainant then tried to exhibit his 
pictures with cylinders of gas, but that was not satisfactory, so he was put 
to the expense of generating his own electric current. The result was not 
perfectly successful. Complainant had sustained £200 loss by out-of-pocket 
expenses, and in addition to that there was the delay in opening the enter- 
tainment and the diminished audiences, so that it was impossible to 
estimate his loss. 


-to the continuance of a nuisance. 
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The TOWN CLERK, for the defence, said that proceedings had not been 
taken within the statutory limited period. The summons should have 
been taken out within six months after the refusal, which was given on 
July 31. There was no question of continued damage to warrant com- 
plainant bringing on the case at any time. He also urged that complainant's 
notice did not state the date supply was required. 

Mr. POWELL contended that the Corporation was asked to supply 
electricity to Sept. 24, and that the summons was, therefore, in order. His 
client’s application was made on the ordinary form issued by the Corpo- 
ration. He admitted there was no date on the notice, but verbally 
July 18 was mentioned, which was considered a reasonable perio. 

The Bench overruled the objections. . | 

TheTOWN CLERK said a matter which weighed with the Corporation was 
that the land on which complainant’s premises were erected was improperly 
used, and they did not feel justified in doing anything which would tend 
The premises were of а temporary 
character, as complainant admitted. Complainant went to reckless and 
unnecessary expense. The Corporation had not asted as private indi- 
viduals, but in the interests of the public. 

The Bench convicted the Corporation for neglecting to give a continuous 
supply of electrical energy. A penalty of 303. per day from July 18 to 
Aug. 8 was imposed, two-thirds of the fine to go to complainant, with 
£2. 28. for his solicitors, and 4s. coste. 


Failure to Give Notice of Works. 


At Bow-street (London) Police-court on Thursday lest the Charing 
Cross апа Strand Electricity Supply Corporation were summoned for 
зоте certain work without giving due notice to the Westminster City 

ouncil. 

Mr. FONBLANQUE appeared for the Couucil, and said the corporation 
were, by the provisional order under which they worked, required (except 
in cases of emergency) to give 28 days' notice before undertaking works 
in the street, not being repairs, renewals or amendments of existing works. 
Оп Nov. 10 defendants commenced to excavate at St. Martin’s-lane and 
Garrick-street, and for nearly a fortnight traffic there was impeded. Only 
after work had been started did defendants send an emergency noti-e to 
the Council. Defendants took out of the road a distributing box 10ft. 6in. 
square and put in one 25ft. square. ` 

For the defence, Mr. W. H. PATCHELL, chief engineer to the corporation, 
said that as one of the company's customers had complained of insufficient 
pre:sure, the distributing box was opened. "There were 12 cables there. 
Only three were alive, and it was decided to connect up the others. It 
was neceseary for the safety of the public to pu“ in a larger supply box, 
and that was accordingly done. 

Mr. LANE (for defendants) argued that what the company had done was 
emergency work, not new work. 

The MAGISTRATE (Mr. Marsham) said he could not tik» that view, 
and ordered defendants to pay 20з., and £2. 23. costs, 


Electric Lighting Boards (Ltd) (Petition of O. T. Banks). 


On Tuesday Mr. Justice Buckley made, by consent of all parties, a 
supervision order in the voluntary liquidation of this company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Portsmouth Electricity committee require a mains superintendent 
with experience in high-tension alternating-current distribution, and 
in laying, jointing, testing and maintenance of high and low-tension 
concentric and single cables with paper and rubber insulation. 
Applications to superintendent (Mr. E. Price) by first post 20th inst. 
See advertisement. 

Salford Electricity committee require a deputy electrical engineer. 
Salary £250, increasing by annual increments of £50 to £400 per 
annum. Applications to town clerk (Mr. L. C. Evans) by March 28. 
See advertisement. 


A shift engineer is required in the electricity department of the 
burgh of Partick. Applications to burgh electrical engineer (Mr. 
H. B. Maxwell), electricity works, Mauldslie-street, Partick by 20th 
inst. See advertisement. 


Reading Town Council require a trained practical mechanical and 
electrical engineer for their tramways department. Salary £300 per 
aonum. Applications to the town clerk (Mr. Henry Day), Town 
Hall, Reading, by March 30. See advertisement. 


A mains superintendent is required for a South African munici- 
pu Commencing salary £360 per annum. Applications to 

. W. S. & Co., care of Deacons, 154, Leadenhall-street, London, F.C. 
See advertisement. 


Falham (London) Guardians require a chief engineer, an engine 
driver, two day and one night stokers. Applications to the clerk 
(Mr. Edward J. Mott), 75, Falham Palace-road, London, W., by 
10 a.m. March 24. See advertisement. 


A draughtsman is required for the London office of Ferranti 


Limited, Applications to company, Hollinwood, Lancs. See adver- 
tisement. | 


| Broadbridge announced that the Lig 
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A good all-round armature winder is required by Mesers. John 
Brown & Co. (Ltd.), Atlas Works, Sheffield. See advertisement. 

The County of Durham Electrical Power Distribution Co. require 
& switchboard attendant. Applications to managing engineer 
(Mr. A. S. Esslemont), electricity works, South Shore-road, Gates- 
head. Se advertisement, 


In consequence of the recent death of Mr. T. J. Lloyd, late secra- 
tary of the India Rubber, Gutta Percha and Telegraph Works 
Co. (Ltd.), the following appointments have been made :—Mr. 
Archer Philip Crouch has been appointed secretary; Mr. Edward 
Caled Geale, accountant; and Mr. Frederick Alfred Williams, 
controller of agencies. 


Mr. A. R. Dayson, of Plymouth, has beea appointed resident elec- 
trical tramways engineer at Sunderland. 


Mr. W. A. L. Massey, at present with the British Insulated and 
Helsby Cables (Ltd.), has been appointed distributing engineer to 
Willesden District Council. 

Mr. Hutchins has been appointed manager of the New St Helens 
Tramways Co. 


Mr. A. Wood, of Maidstone, has been appointed shift engineer at 
Tonbridge vice Mr. Dew. 


Bath.—The City Council are recommended by a special com- 
mittee not to entertain any offer for the eale or leasing of the electricity 
works, but to gradually change over the central area of the city to 
the continuous-current syatem, and not to spend any money upon 
works of a temporary nature. As the Council ara not prepared to 
sanction the immediate outlay of £50,000, the committee suggest that 
half the scheme be carried out duriog the current year and the 
balance next year. 


Batley.—The negotiations with the British Electric Traction Co. 
have been broken off and a petition has been lodged by the Council 
against the Dewsbury, Batley and Birstall Tramways Bill. 

Arc lighting is to be extended to four additional thoroughfares 
The charge for electric current for lighting has been fixed at 6d. per 
unit for the first hour and 3d. after. The charges for power are 34. 
and 1d. respectively. | 


Battersea —On Wednesday the Borough Council decided to 
provide hojsting gear for the additional arc lamps to be put up at an 
estimated cost of £472. 

Bournemouth.—The Bournemouth and Poole Electricity Supply 
Co. announce a reduction in the charges for energy as from July 1, 
when consumers will have the option of a uniform rate of 64, per 
unit, and for power and heating at 3d. 


Brighton.—At the Council теп on Thureday last Councillor 

ting committee proposed to 

increase the voltage in the area outside the central district at au 

estimated expenditure of £1,600. More than three-fourths of the 
town is now supplied at the new (230 volt) pressure. 

The Corporation have excluded Portalade-by-S2a, Southwick aud 


Shoréham from the area covered by their electricity supply bill. 


Cardiff —On Monday the borough electrical engineer and tram- 
ways manager (Mr. Arthur Ellis) presented the draft revenue 
account of the electric tramways for the year ending March 31. It 
was estimated that there would be a surplus profit of £4,106. 158, 11d. 
that the traffic receipts would be £77,128. 16s. 4d., and with miscel- 
laneous receipts £249. 7s. 10d., aud receipts for current supplied to 
electric light department £1,641. 15s. 10d., the total would be £79,020. 

Olermont Ferrand (France)—The local gas company here are 
putting down additional plant to reinforce their existing electrical 
plant. Six turbines of 1,000 н P., each of the “ Francis" horiz эша] axle 
type, are to be installed, made for a head of 20 to 25 metres, with a 
minimum quantity of water 6 cubic metres per second. Each 
turbine will be connected to a Westinghouse three-phase alternator 
of 800 kilovolt-amperes at 1,000 volts, 50 periods, and 333 reva. per 
min. The two exciters are 37-5kw. each, and are driven by small 
auxiliary turbines. The voltage is to be stepped up to 20,000 by 
Westinghouse single-phase transformers grouped in threes, The 
installation is being put in by the Socié:¢ Anonyme Westinghouse of 
= Clermont-Ferrand is the great French centre for the rubber 
trade. 

Orewe.—Mr. P. Dawson has been appointed (at a fee of 50 guineas) 
to report on the proposals of Messrs. Hewitt and Rhodes to construct 
electric tram ways. 

Derby.—The salary of the assistant ele:trical engineer (Mr. W. С. 
Pinn) bas been increased from £150 to £170 per annum. 

Dumfries.— Messrs. Crompton and Co. offer to establish electricity 


works, giving the Council right of purchase at the end of 14 years by 


paying the whole of the company's capital outlay on the scheme and 
10 per cent. on this sum for the 14 years, less any profits which have 
been made. The company decline to transfer to the Council after 
Beven years, 
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Dundes.—The employé: in the Corporation tramway department 
have unanimously passed a resolution against Sunday cara The 
Corporation are to take a plebiscite of the ratepayers on the question. 


Bxmouth.—The agreement between the Council and Messra. 
Crompton & Co. (Ltd.) has been realed. 


Great Grimsby.—' The salary of the borough electrical engineer 
(Mr. W. A. Vignoles) has been increased from £300 to £350, to 
increase to £375 on April 1, 1904, and to £100 on April 1, 1905. 

Hackney don).—The Finance committee last week recom- 
mended to the Borough Council that any profits on the electricity 
undertaking during the current or next year be placed to reserve, 
as it is desirable that a reserve fand should be formed at once. A 
member urged that the present аре should have the benefit 
of any profit that might be derived from the undertaking. The 
committee's proposal was adopted. 

Halifax.—The Tramways committee recommend that the borough 
engineer (Mr. К. F. Campbell) be grauted an honorarium of £30) for 
special and extra services rendered in connection with the conversion 
of the tramways to electric traction. 

Hampstead (London).—Five additional arc lamps are to be 
erected at a cost of £291. Two new sub-stations are to be constructed 
and a new Їее1ег and additional distributors are to be laid, at a cost 
of £2,286, 

The Borough Council have decided to supply electric energy to 
the Charing Cross, Euston and Hampstead Railway Co. for motive 
power at 21d. per unit for the excavators at the Belsize and Golder's 
Green shafts of the company, provided the company enter into a 
contract to take current for three years certain, and to pay for cur- 
rent at least £500 per annum for each shaft during that period. 

Horsforth —The Council have obtained a provisional order for 
constructing electric tramways from the Leeds city boundary to the 
Horsforth district. Three routes are scheduled, and the cost of con- 
struction of permanent way and electrical equipment, erection of 
power station and rolling stock is estimated at about £48,000. 


India.—The duty under the new tariff regulations for British 
India upon electric lighting, galvanic, telegraphic, telephonic and 
scientific instrumente, apparatus and appliances is 5 per cent. ad. val. 

Isle of Man Tramways.—The consulting enginesra to the Manx 
Electric Railways Co. (Meesre. Kincaid, Waller, Manville and Dawson) 
have recently placed with Mesars. Witting Bros, London, an order 
for the complete re-equipment of the line on the most up-to-date 
line. The order includes two 300kw. 7,000-volt 25-cycle three- 

hase generators (with exciters), direct-coupled to triple expansion 
Belliss engines, static transformers to the extent of 900kw., six 
rotary converters of 150kw. each, one three-phase 7,000-volt induc- 
tion motor of 80 B.H P., four high-tension switehboards, four traction 
switchboards, 13 four-motor car equipments complete, together with 
accessories and spare parts for the whole of the above, At present 
the lines are worked from а number of separate generating stations 
and economy in working must result from the re-equipment. 


Islington (London).—On Friday last the Borough Council were 
invited by the Lighting committee to increase the salary of the 
borough electrical engineer (Mr. A. Gay) from £600 to £650 per 
annum, increasing by yearly increments of £59 to £800 per annum, 
and the ealary of the chief sssistant engineer (Mr. C. H. Yeaman) 
from £300 to £325 per annum, with an ultimate increase to £400 

annum. 

In supporting the proposed increases the chairman of the committes 
(Mr. LAMBERT) said the number of customers and equivalent number of 
8 c.p. lampe connected had doubled within the last two yeara. He com- 
pared their position with Hampstead, where the capital expenditure was 
very much less, but there the chief engineer was gettiog £770 per annum. 

The chairman of the Finance committee (Mr. Lemon) opposed, and, af ter 
some discussion, the recommenda'ion was rejected. 

Light Railway.—An inquiry will be held on Wednesday into 
the application for authority to construct light railways from Brierley 
Hill through Quarry Bank to Rowley, and from Dudley through 
Hales Owen to Birmingham. 


London County Oouncil.—At Taesday's meeting the debate on 
the recommendation of the Highways committee to expend £208,000 
on the construction of the ehallow tramways subway authorised 
under the new street from Holborn to the Strand was resumed, and 
the recommendation was adopted. 

The Underground Railway Scheme.—It was announced that a letter 
had been received from the President of the Board of Trade refusing 
to receive a deputation from the Council to urge the postponement 
of the Tube Bills now before Parliament. 

Trainways.—Mr. Beachcroft has placed the following motion on 
the agenda paper, which is to be seconded by Mr. Sidney Low :— 

That the Highways committee report (1) as to the cost of construction 
per mile of single track (exclusive of cars and power stations) of a tramway 
on the overhead system as compared with the conduit; (2) as to the saving, 
it any, in working expenses and time occupied in construction in the one 
system as compared with the other ; (3) As to the objections, if any, to a 

mixed system of overhead and underground traction, and the practicability 
of an exchange between the two systems ; (4) whether, inasmuch as the 


overhead system will inevitably prevail outside the county of London, there 
is any solid reason why the Council should not adopt the overhead system 
inside the county in those districts which are sufficiently removed from 
the crowded centre of London and where the local authorities concerned do 
not obje:t. 

London United Tramways.—Middlesex County Council have 
asked the London United Tramways (Ltd.) to extend their tramways 
from High-street, Southall, to High-street, Hounslow. 


Ludlow.—The Board of Trade have refused to extend the period 
of the Council’s provisional order, and the latter have now decided 
{ө establish electri^ lighting and refuse destructor works. 


V Rural Council has decided to oppoge the appli- 
cation of Wimbledon Council for a provisional electric lighting 
order for Merton. | 

Morley.—From April 1 the price of electricity is to be reduced 
from 531. to 441. per unit. All new consumers connected are to be 
given free supply of electricity from Avril 1 to July 31. 


Municipal Insurance.—AÀ company, entitled the Municipal 
Mutual Insurance (Ltd.), has been registered to catry out a mutual 
insurance scheme for municipal property. 

Fifteea London municipal authorities are said to be concerned ia the 
venture, including Shoreditch, Islington, Batteraes, Hackney, Fulham, 
Deptford, Camberwell and St. Pancras Borough Councils ; St. Olave's, 
Camber well, Stepney, Fulham, Whitechapel, Poplar and Shoreditch Boards 
of Guardians. Tne London authorities who have started the scheme are 
now insured for about £3,000,000 at annual premiums amounting to £3,000. 
The whole of the businees is to be trausferred to the new venture. It is 
not proposed to retain more than £5,000 o3 any one ri»k, and satisfactory 
arrangements have, it is asserted, been made with two well-known non- 
tariff companies for underwriting the risks, whose combined capital is 
£5,500,000. Every insuring body whose risk is £10,000, or over, will be 
entitled to send а delegats trustee to the Board, and the voting power of 
such trustee will be one vote for every £10,000 insured. The concern has 
no capital or shares, but is formed to carry on its businees upon a mutual 
guarantee of its members for undertaking the insurance of municipal 
authorities and public bodies. Business will at first be confined to fire 
insurance until à sufficient fund has been established for taking other risks. 
The proportion payable by the Board, even in the event of a complete 
loss of the larges; property burnt, will not absorb two years’ premiums. 
No dividend or profit can Ъз paid to any member of the Board, the advan- 
tage looked for being a gradual reduction of premiums until the mimimum ` 
rate of Іова is reached, which is found to be about 41. for every £100 
insured. It is proposed to take over all policies upon the same premiums 
and conditions as t» commissions, &c., as those now existing, and new 
insurances will be assessed at the lowest rates paid by the insuring authority 
for other similar risks. : 

Musselburgh.—The National Electric Wiring Co. have now 
кше the powers for the conet:uction of electric tramways in this 

istrict. 

Nelson.—The Council have unanimously increased the salary of 
the borough electri:al engineer (Mr. W. A. Fracer) from £300 to 
£350 per annum. 

Poplar (London'.—The General Parposes committee recommend 
the Council to invite the London County Council to insert a clause 
in their next General Purposes Bill to prevent the possibility of 
electric current being supplied by means of overhead wires to 
consumers іп а borough from an outside sou*ce of supply. 

Portsmouth.—Mr. Fowle, the mains superintendent, has been 
advanced to the position of superintendent of the municipal elec- 
tricity works, vacant by the resignation of Mr. E, Price. Tho 
commencing salary is £300, increasing to £500 per annum. 

Postal Telegraph Olerks Association —Thetwenty-third annual 
congrees was held at Leeds on Thursday and Friday last week, when, 
amongst the business transacted, it was decided to open the member- 
ship of the association to telephone operators. A motion was passed 
1 that seven hours constitute an ordinary day's labour for 
telegraph clerks, that all-night duty be calculated at time and a 
half, and that night duty be reckoned from 9 p.m. to 7 a.m., over- 
time pay to be calculated at the rate of 19 hours per week. 

P. O. London Telephone Service.— Au official statement, show- 
ing the progress of the Post Office metropolitan telephone service to 
the, end of Feb., 1903, has been issued, and contains the following 

articulars of the number of subscribers’ lines open, &c., at that 
ate :— | 


Central Exchange (opened March 1, 1902) ... 6,110 subscribers 
Western 3з n May 5, „) .. 570 Ж 
Putney „ ( » May 20 „) 222 » 
Kingston „ ( »„ May aec) 216 - 
Wimbledon „ ( , Aug б, „) 140 " 
Victoria n ( 77 Aug. 12, » ) 564 » 
Richmond „ („ Nov. 15 


’ T, » ) #88 2 9 
The switchboard at the Central Exchange is to be considerably 
extended to meet the demand from city subscribers It is expected 
that the Mayfair exchange will be opened during the current year ; 
Hampstead exchange is expected to be opened in the autumn ; and 
Chiswick and Croydon exchanges are nearly completed. The exchanges 
at Crouch End, Epsomand Sutton are well forward, and, as announced 
on another page, the Uxbridge exchange/has been opened this week. 
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Presentation.— Mr. E. B. Thornhill, borough electrical engineer, 
Taunton, has been presented by the staff of the electricity works with 
a set of electrical instruments as a token of esteem and also as a 
mark of sympathy in connection with the recent unsuccessful 
prosecution. 


Provisional Order Revocation.—Th2 Board of Trade have 
revoked the Wilmslow Electric Lighting Order, 1897. 


Queenstown.—The Council have conditionally accepted the 
tender of the Cork Electric Tramways and Lighting Co. for public 
lighting. 

Richmond.—The London United Tramways (Ltd) have with- 
drawn the clause in their bill giving them power t» supply electric 
energy for lighting in this town. 


St. Annes-on-Sea.—The Council has increased the salary of the 
electrical engineer (Mr. J. H. Clothier) from £175 to £200 per anuum, 
with an honorarium of £50 for extra work in putting down additional 
plant for the tramways. 


St. Helens. —Sanction to a loan of £7,600 for electricity supply 
extensions has been obtained, and sanction to further loans ot £3,520 
for electric lighting and £4,732 for tramways has been applied for. 

The Council have retained Mr. J. S. Highfield as consulting 
eugineer in connection with the contemplated extensions of the 
electricity works апа the settlement of the negotiations with the 
local tramways company. 


South Shields.—The Electrical committee have decided to form 
a reserve fund, and £2,110. 133. 10d., the net profit to March 31, 1902, 
has been placed to credit of the account. 


Soathampton —Application has been made fur sanction to a loan 
of £2,800 for laying an additional feeder, with three spare ducta for 
future extensions, to the Shirley District. 

£5,000 out of the last years’ profits of the tramwaya is to be applied 
in reduction of rates. 


Taunton.—1 was reported at the Council meeting on Tuesday 
that the chairman of the Electric Light committee (Ald. Potter), 
Aldermen Lock and Goodland, and Messre. Sibley, Lewis and 
Norman had resigned from the committee. 

Ald. Ротткв said the whole history of the electric lighting under- 
taking had been one of opposition, some of which was unscrupulous and 
unfair. For nearly 12 yeara he had been chairman of the committee, and 
he had done his best to make the undertaking а sucze:s. He quoted figures 
to show the great progress made by the undertaking, which, for the size of 
the town, he claimed to be the best-tquipped and most successful in the 
kingdom. 

The other membera also explained their reasons for resigning their seats, 

Ald. SPILLER said he did not think the Council realised the seriousness 
of the affair, and moved a vote of confidence in Ald. Potter and the com- 
raittee, with a request that they should reconsider their decision. 

The motion was carried unanimously. 

Ald. POTTER acknowledged the vote, and undertook to give his decision 
at a future meeting. 

Telegraphic Communication with Iceland -—A deputation 
waited upon the Postmaster-General on Friday last to urge the 
necessity of establishiog telegraphic conimunication between the 
United Kingdom and cland aad the Faroe Islands. It was 
pointed out that the absence of telegraphic communication between 
these points caused considerable inconvenience to those engaged in 
trade, that а continental telegraph compauy was prepared to deal 
with the matter if sufficient encouragement were afforded by a 
subsidy, and that the Marconi Wireless Telegraph Co. was prepared 
to establish its system at comparatively small cost. The Postmaster- 
General urged that the matter was not one for the Postal Telegraph 
Department to handle, and Mr. Henniker Heaton’s proposal to 
subsidise a foreign company to establish telegraphic communication 
with the poesessions of a foreign power did not strongly appeal to 
him. If it were found possible to carry out the enterprise either by 
submarine cable or by wireless telegraphy, 16 would be his desire to 
impose no unnecessary restrictions, but he could hold out no hope 
tbat the Government would grant any subsidy for the purpose. 


Transvaal.—The value of electric cable, wire aud fitting: 
imported into the Transvaal in 1902 was £45,000, compared with 
£6,000 in 1901. 


Wakefleld —Sanction has been received by the Corporation to a 
loan of £15,000 for electric lighting extensions. 


Whitby.—The annual report of the electricity department for 
the year ended Dec. 31 has been issued. The capital expenditure 
to date is 223.358. The year's working expenses were £1,438, 
leaving a deficiency of £433. After paying interest (£487) and 


FEY. fund instalment (£324. 98, 7d.) there was a total deficiency of 
1,944. 


Wireless Telegraphy and the Lifeboat Service.—At the 
annual meeting of the Royal National Lifeboat Institution last week, 
under the presidency of the Duke of Sutherland, K.G., Admiral Lord 
Charles Beresford seconded the adoption of the report, which showed 
that a total expenditure of £98,862 had been made during the past 
year. In the course of his remarks he expressed the hope that the 


time is near at hand when our lighthouses and lightships will be 
connected with the shore and with each other by wireless егар, 
The Right Hon G. Balfour, M.P. (President of the Board of Trade), 
was among the company, and stated that already some experimenta 
had been made by his department in the direction of connectiug 
lightships and lighthouses to the shore. 

Wrexham.—Col. Yorke on Tuesday inspected the permanent way 
of the Wrexham and District Tramways. 

Yarmouth —Sanction his b2en rezeived to a loan of £16,500 for 
electricity extensions. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week. ] 


TENDERS INVITED. 


Ilford District Council invite tenders for stores for the electricity 
department for 12 months ending March 31, 1904, including elec- 
tricity metere, house service fuse boxes, lubricating oils, engine room 
stores, incandescent lamps, cables, boxes and jointing materials, iron- 
mongery, tools, &c., and motors. Specifications, after 16th inst., 
from the chief engineer (Mr. Arthur H. Shaw), electricity works, 
Ley-street, Iltord. An advertisement contains further particulars. 
Tenders to the clerk (Mr. J. W. Benton), Town Hall, Ilford, by 
4 p.m. March 24. 


Lowestoft Corporation invite tenders for one dry-back boiler ard 
superheater, steam feed pump and accessories, steam exhaust, feed, 
air aud circulating water pipes, &.; surface condenser, steam-driven 
air and circulating pumps and cooling {tower, 500kw. dynamo, &:.; 
main lighting and tramway switchboard. Specifications after 14th 
inst. from the town clerk (Mr. R. Beattie Nicholeon), to whom 
tenders by 5 p.m. April 8. The works are to be carried out in 
accordance with the plans and specifications of the consulting engi- 
neer (Mr. W. C. C. Hawtayne), 9, Queen-street-place, London, E.C., 
from whom further information can be obtained. Sze advertisement. 


Leek Urban District Council invite tenders for the supply, delivery 
and erection of two gas engines, two 60kw. continuous-current 
dynamos, tanks for cooling water, pipes, &c., stoneware casings, cast- 
iron manhole covers and cable work. Specifications, &c., from the 
consulting engineers (Messrs. Burstall and Monkhouse), 14, Old 
Queen-street, Westminster, London, S.W. An advertisement con- 
tains further particulars. Tenders (addressed chairman of Electric 
Lighting committee), to the Towa Hall, L2ek, Staffs, by noon April 3. 


The Establishment committee of Fulham (London) Borough 
Council invite tenders for eupply and laying of cables. Specifica- 
tione, &c., from the consulting engineer (Mr. Е. Н. Medhurst), 
Westminster-chambars, 13, Victoria-street, London, S.W., after 
16th inst. Tendera to town clerk (Mr. R. M. Prescott), Town Hall, 
Walham Green, London, S.W., by 7 p.m., March 30, An advertise- 
ment contains further particulara. 


Londonderry Corporation invite tenders for the supply, delivery and 
erection of Lancashire boilers, pipework, pumps, condensers, tanks, 
&c., steam dynamos (high-speed dnd balancer and booster, 
storage battery, switchboard instruments and connections, overhead 
travelling crane, conduits, cables, boxes, &c. Specifications, &c., 
from the consulting engineers (Messrs. Preece and Cardew), 8, Queen 
Anne’s-gate, Westminster, London, S. W. Tenders (addressed to the 
town clerk, Sir R. Newman Chambera)to the Guildhall, Londonderry, 
by noon April 24. See advertisement. 


Stretford Electricity committee invite tenders for switchboards, 
instruments and electrical connections, secondary battery, automatic 
reversible booster and accessories, motor generatars and consumers’ 
meters. Ап advertisement contains further particulare Specifica- 
tions, &c., from the consulting engineer (Mr. C. Н. Wordingham, 
M.I.C.E.), 19, Brazennose-street, Manchester. Tenders to chairman 
of ommittee, Council Offices, Old Trafford, near Manchester, by noon, 
March 27. | 

Walthamstow District Council invite tendera from contractors for 
a rental charge for the “free” wiring of premises in the district. 
Particulars from the electrical engineer (Mr. F. A. Wilkinson), elec- 
tricity works, Priory-avenue, Walthamstow, and tenders to the clerk 
(Mr. C. S. Watson) by 10 am. April 4. See advertisement. 


Bedford Electricity committee invite tendera for the supply and 
delivery of high aud low-tension cables. Specifications, &:.‚ from 
the borough electrical engineer (Mr. В. W. L. Phillips). Tenders to 
chairman, electricity works, Cauldwell.road, Bedford, by noon 
March 23. See advertisement. 


Shipley District Council invite tenders for the supply, delivery and 
erection of a traction storage battery. Specifications from the elec- 
trical engineer (Mr. S. D. Schofield), electricity works, Dockfield, 
Shipley, to whom tenders by noon March 16. See also advertisement, 
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Watford District Council r 
coal, Forms of tender from 
Colebrook). See advertisement. 

London County Council invite tendera for a bigh-tension switch- 
board and an exciter switchboard for Deptford generating station of 
London Electric Supply Corporation. Tenders by 10 à m. March 24 

London County Council invite tendera by 31st iast. for 11 travelling 
cranes, 

London County Council also require tenders for 100 double-decked 
elcctric tramcare, complete with bogie trucks, &с. ; also 100 similar 
tramcars with single trucks. Tenders bv 10 a.m. March 17. 

Sunderland Corporation invite tenders for two Lancashire boilers, 
for a fuel economiser, and for indiarubber-covered cables and stone- 
ware casings for 12 months. "Tenders (addressed chairman of Elec- 
tricity and Lighting committee) to the town clerk (Mr. Fras. M. 
Bowey) by noon March 27. 

Darlington Corporation invite tenders for eight double deck and 
eight eiogle-deck combination motor cars with complete electrical 
equipment. "Tenders to Mr. H. G. Steavenson, town clerk, Darling- 
ton, by March 20. 

Wednesbury Corporation invite tenders for motor generatora, bat- 
tery boosters, accumulators, switchboards, cables boxes and street 
work, meters, demand indicators and service fuses. Tenders to 
town clerk (Mr. Thomas Jones) by mid-day March 28, 

Swindon Corporation requires tenders for watertight switches 
extension pieces, incandescent lampe, service boxes, &:., for adapting 
90 street columns for electric lighting Tenders by 24th inet. 

Bridgend (Glam.) District Council require incandescent lamps, arc 
lamp carbons, wattmetera (for alternating current) and incandescent 
electric lamp fittings for street lighting. Tenders by 31st inst. 

Sk. Pancras (London) Borough Council invite tenders for about 47 
miles ot lead-covered and armoured cables, Tenders to Mr. C. Н. F. 
Barrett by noon March 24. 


- 


SPECIAL NOTICE. 


“The Electrician” Blectrical Trades Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. The book has 
been correeted up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &с., which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulara relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &c, 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the ised 
authority on all matters relating to the Electrical Profession and 
Industry, the following New items mav be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
New German Electric Wiring Rules and Regulations. 
Spanish Government Regulations (1903) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. 
Safety Regulations in German Electricity Works. 
Railway Telegraphs and Electric Block Signalling. 
Electric Lighting on the Railways of the United Kingdom. 
Water Power in Ireland. 
Standards for Copper Specifications (1903). 
Electric Supply Маїпв Contracts. 
Electricity in Mines, Home Office Commission on. 
Engineering Standards Committee. 
Parliamentary Record for 1902. 
Factory and Workshop Regulations. : 
New and Eztended Interest and Sinking Fund Tables. 
I. E. E. form of Model Contract (1903). 
Marylebone Arbitration Award (1903). 
Purchase Prices of Electricity Supply Undertakings to Date. 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects. 
Submarine Cable Notes, 
Wireless Telegraph Notes. 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes, 
Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire—Digest of the Parliamentary Committee's 
Report. &c. &с. &с. 
The price of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook remains as before i. , United Kingdom, 12s. 61., post 
free 13s, 3d.; British Colonies, 148. ; United States, 16s. ; other 
countries, 15s, 


for 1902. 


uire tenders for 12 months’ supply (f 
e electrical engineer (Mr. W. H. F. | ment, 


Barking District Council invite tenders for overhead line equip- 
es, &c., and underground feeder cables, &. Tenders by 


noon March 920. 


Heckmondwike Electric Lighting committee invite tenders for 
supply and erection of а 250kw. steam traction generator and pipe 
connections, underground lighting feeder aud connections. Tenders 
to the engineer (Mr. George H. Carter) by March 20. | 

Burnley Corporation invite tenders for 22 electric motor cars, 
overhead equipment and copper bonds. Tenders by March 18. 

West Ham Guardians invite tenders for electrical fittings, Tenders : 
by 4 p.m. March 18. 


Islington (London) Guardians invite tenders for а water-softener, 
condenser, &c., for their infirmary. Tenders by 11 a.m. of March 19. 

Bury (Lancs) Electricity committee require tenders for boilers, 
&c., superheaters and economisers. Tenders by March 30. 

Wolverhampton Tramways committee invite tenders for tramway 
track construction. "Tenders by 30th inst. 

Wrexham Council require tenders for electrical stores for six or 
12 months, "Tenders by March 21. 


Blackburn Corporation require tenders for atores for the electricity 
and tramways departments. Tenders by noon March 23. 


Dublin Lighting committee require tenders for water-storage t ank 
at Pigeon House electricity works. Tenders by 23rd inst. 


TENDERS RECEIVED AND AOOEPTED. 


The London County Council have accepted the tender of the St. 
Helens Cable Co., at £380. 7s. 6d., for laying the mains for substi- 
tuting electric light for gas lamps on Waterloo Bridge. | 

For switchboards for sub-atations at the Elephant and Castle, New 
Cross E Camberwell for the tram ways the following tenders were 
received: | 


Whole Work. 
British Westinghouse Company (accepted) £5,387 14 2 
General Electric Coo ооо. 10,333 2 0 
Electric Conatruction Co. 

: £7,595 6 8, £9,140 18 8 and 9,940 18 8 
Siemens Bros. & Co. ..................................... . 8,092 17 0 
Cowans ЇАшї(еа.................................... РА 7,100 0 0 
Cox-Walkerret ee . F 5,972 16 2 
J. G. Statter & Coo 2 2 8,291 15 1 


Part of Work (Loic-· tension Switchboards). 
The tender of the Consolidated Telephone Con. 
struction and Mfg. Co. for low-tension and 


exciter switchboards at ......... £2,680 7s. 10d. was incomplete. 
S. H. Heyn hhh“9),l аы 5,540 0 0 
Electric and Or dnance Accessories Co. ............... 2,795 2 0 
A, Reyrolle:& GC G 2˙*˙ 2,595 0 0 
Kelvin and James White. . 2361 11 0 
Johnson and Phillips z 2,120 8 0 
Bertram Thoaease PPP i . . . 1,702 6 6 


Darlington Corporation have accepted the tender of Messrs. R. 
Tay lor & Sons for a Lancashire boiler at £630. Twenty tenders, 
varying from £630 to £1,050, were received, 

The contract for extension pipe-work has been given to Bertrams 
Limited at £922. In this case 16 firms tendered, the amounts 
varying from £870 to £2,054. 153. 

For tramway feeders 15 tenders were submitted as under :— 

W. T. Glover & Co. (accepted) £2,257 | St. Helens Cable Co. £2,410 & 2,478 

ditto (alternative tender) 2,552 ditto (alternative tender) 4385 


W. Griffiths & Co 2,889 | Electrical Co ( UEM „852 
Callender's Co................... 2,658 ditto (alternative tender) 3, 116 
Johnson and Phillips ......... 2,530 | W. T. Henley's Со............. 2, 
British Insulated and Helsby Siemens Bros. & Co. ......... 2,295 

Ghee 2,574 | Anchor Cable Co. 1,891 
W. F. Der nis & co 2,499 


Eighteen tenders were sent in for tramway permanent-way con- 
struction, as under :— | 


J. G. White & Co. (accepted) £37,624 T. I. Dixon & Sons ......... £41,327 

ditto (alternative tender) 37,505 | Edmund Nuttall ............ 39,204 
Alexander Stark & Sons .. 778,124 | Bennie and Thompson.. 39, 188 
R. C. Brebner & Co. ......... 55,571 | Dick, Kerr & Co. ............ ‚659 
Wm. Griffiths & Co.......... 45,851 ditto (alternative tender) 58,825 
J. J. Robson . 43,295 R. Blackett & Sons ......... 8,308 
George Freeman & Sons ... 43,186 W. and J. Lant ............... 58,256 
Abm. Graham & Sons... . 42,752 | Macartney, McElroy & Со... 56,956 
A. Krauss & Son e 42,736 ditto (alternative tender) 57,696 


Bradford Corporation have placed an order with Edmoudson and 
Pardom (Ltd.) Albert Electrical Works, Hey-street, Bradford, for 
50 patent automatic time recorders for fixing on the Corporation 
tramway routes. The same firm have obtained an order from Shef- 
field Corporation Tramways department for a pair of automatic 
locking signals for a single-track section of their system. 


876 


THE ELE: TRICIAN, MARCH 13, 1908. 


Natal Government have accepted the following tendera for the | An order for two engines of 100 н.р. and 240 н Р. respectively for 


electrical equipment of their new railway shops in Durban :— 

Belliss and Morcom, two 500 H.P. engines. 

D. Bruce Peebles & Co. two dynamos. 

Ed. Bennis & Co., five Lancashire boilers with automatic stokers. 

Davey, Paxman & Co., economisera (Green's), conden'ing, and coal and 
ash conveying plant, steam piping, &c. 

Kelvin and James White, switchboard. 

British Insulated and Helsby Cables, armoured cables. 

Brockie-Pell Arc Lamp, arc lamps. 

Vaughan & Son, four 35-ton overhead travellers and one 5-ton overhead 
traveller for machine shops. 

South African General Electric Co., 119 electric motors rangiog from 
4 to 15 н.р. at £35,000. | 

West Ham Corporation on Tuesday accepted the following 
tenders ;— 

Macartney, McElroy & Co., overhead equipment. 

Tudor Accumulator Co., accumulators. 

Harris Patent Feed Water Filter Limited, purifier. 

British Insulated and Helsby Cables Limited, cable, boxe», &c. 
Reason Mfg. Co., house cut-out boxes. 

Wiggins and Rihll, engine room stores. 

Geipel апа Lange, meters. 

British Electric Transformer Co., transformers. 

Cryselco Limited, incandescent lamps. 

The May-Oatway Fire Appliances (Ltd.) have accepted the follow- 
ing tenders for wiring :— 

Drake and Gorham (Glasgow), for Stewart and McDonald’s iastallation, 
291 alarms, 3 gongr, 56 indicators; and for Tootal Broadhurst, Lee & Co.'s 
installation, 211 alarm», 2 gongs, 55 indicators. 

Allan Arthur and Ure, for McCorquodale & Co.'s installation, 114 alarms, 
2 gongs, 33 indicators; and for Malcolm Inglis & Co.'s installation, 40 
alarms. 1 gong, 8 indicators. | 

W. Bailey & Co., for Jao. Thomasson & Son's installation of 156 alarms, 
2 gongs and 17 indicators. 

Finchley District Council have asceptel the tender of Messrs. 
Sanders, Rehders & Co. for the supply of a battery of Pflüger cells 
at £850, subject to their agreeing to guarantee same for two years, 
to keep battery plates in quantities in England, and other cordi- 
tions to the satisfaction of the electrical engineer. 

Brighton лр have accepted the tender of the Eric:son 
Bell Telephone Co. for the supply of a Post Office trunk line switch- 
board at £150, in addition to the contract for telephone switchboards 
already obtained by the company. 

The contractors (Messrs. Crompton & Co.) for the Bermondsey arc 
light extensions have accepted the tender of Rowland Carr & Co., 
6 and 8, Lime Street-equare, E.C., for the whole of the arc ae 

illara, cast-iron switch pillars, and special wall brackets required. 

he game firm carried out for Messrs. Crompton & Co. the sub- 
contract for the pillars required on the original arc lighting scheme 
at Bermondsey. 


1 following orders for Willans engines have been recently 
aced :— 

Р One 600 н.р. compound engine for direct-coupling to a Mather aad Platt 
alternator at Great Yarmouth. 

Two 250 н.р. compound engines for direct coupling to English Electric 
dynamos at Stoke-on-Trent; and two 450 H.P. compound engines for 
direct-coupling to English Electric dynamos at Barrow-in- Furness. 

We are informed that the contract for the entire control equip- 
ment for the New York Underground Railway has been awarded by 
the Rapid Transit Commissioners of New York to the General Elec- 
tric Co. of Schenectady. The system is multiple unit, similar to 
that adopted in this country on the Great Northern and City Rail- 
way, the experimental trains on the Central London Railway, and on 
the electrified portion of the North-Eastern Railway, near Newcastle, 
which is to be equipped by the British Thomson-Houston Co. 


Hackney Lighting committee recommend the acceptance of the 
tender of the British Westinghouse Company for additional generat- 
ing plant at £9,546 and that of Messrs. Ashton, Frost & Co. for 
condensing plant at £2,199. 


Batley Town Council have accepted the following tend ers :— 

Callender's Company, tramway and lighting feeders. 

British Insulated and Helsby Cables, overhead equipment. 

J. G. Statter & Co., lighting and traction switchboard. 

E. M. Evans, wiring station buildings, &c. 

On Tuesday Bradford Corporétion confirmed the acceptance of the 
tender of J. Musgrave & Sons for a slow-speed engine of 2,000 н.р. 
for the Valley-road electricity works at £7,870, and also that of 
Cole, Marchent and Morley for а 2,000 н.р. engine at £7,550. 


Yarmouth Town Council have accepted the tender of Mather and 
Platt for а 300kw. steam alternator (Willans engine) for £2,623. 55, 
delivery within 17 weeks. The offer of Blake and Knowles Steam 
Pump Co. for a steam pump at £67 has also been accepted. 

Barrow-in-Furness Council have accepted the tender of Babcock 
and Wilcox for an additional water-tube boiler, mechanical stoker 
and superheater at £1,188. 

Bury (Lancs.) Council have accepted the tender of the Electrical 
Power Storage Co. for a sto" «e battery. 


the Rugby electricity works has been placed with Measrs. Willans 
and Robinson. 


Wallasey District Council has accepted the tender of Dryland and 
Preston for erection of chimney, main flue, &c, at the Liscard 
Electricity Works at £3,533. 103. 


Grantham Corporation have accepted the tender of Manlove, 
Alliott & Co. for refuse destructor at £2,530. 


At the meeting of Salford Council on Wednesday, an unsuccess- 
ful attempt was made to rescind & resolution of the Corporation to 
accept the tender of the British Westinghouse Company for supply of 
50 double-deck bogie tramcars at £734. 63. each. 


BUSINESS NOTIOBS. 


The Paosphor Bronze Co, of 87, Sumner-streat, London, S.E. (to 
meet the wishes of customers in the Midlands and to enable the 
company to expedite the execution of orders), have established 
foundry at Bigot-street, Birmingham, where castings to patterns or 
drawings in phosphor bronze (“ Cog-Wheel ” and “ Vulcan " brands), 
gun-metal, aluminium, &c., can be supplied with dispatch. 


Messra, E. C. Harris and C. J. Cassé (trading as the Bradford 
Electrical Engineering Co.), Volt Worke, Trafalgar-atreet, Bradford, 
have diesolved partnership. Deb's by Mr. Casé. 


The businesses of А. G. Sanders, electrical eagineer, and D Н. 
Morgan, motor car engineer, both of Cheltenham, have been combined 
аз from March 7, under the style of Sanders, Morgan & Co., The 
Garage, 22, Clarence-street, Cheltenham, where the busines: of elec- 
tric lighting contractors, mechanical and motor car engineers, &c., 
will be carried on. 

Messers. P. Simon, H. Berry and E. Skinner (trading as Simon, 
Berry & Co.) have dissolve 1 partnership. Messrs. Barry and Skinner 
continue_as Berry, Skinner & Co, discharging all liabilities and 
receiving all book debts. 


Mr. W. P. Mendham has removed from 39, Nicholas-street to 18, 
Oakfield-grove, Bristol. 


LIQUIDATIONS, &c. 


The firat meetings of creditors and contributories of Hands Limited 
will bejheld at Bankruptcy Buildings, London, on 18th inst. 

The London Motor Omnibus Syndicate (Ltd.) is being wound up 
voluntarily and the liquidator (Mr. J. Gingold) ha: been authorised 
to consent to the registration of a new company entitled the London 
Motor Omnibus Co. (Ltd.). 


Winding- up Petition.—The hearing of the petition presented by 
Messrs, Easton & Co. and Mr. H. K. Baynes for windiog-up of the 
Carbon (New) Syndicate (Ltd.), and which (аз announced in out 
issue of Feb. 20) was directed to be heard on March 3, will now take 
place on March 17. 


Sale by Tender. Mr. Е. J. Terry Horsey (Messrs. Fuller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by tender, in 
one lot, the important and extensive electrochemical worke of the 
Electrochemical Co. (Ltd.) at St. Helens, Тапса, The freehold 
works occupy about 144 acres, and possess both rail and water commu- 
nication. The buildings cover about 70,000 sq. ft., and are equipped 
with modern plant and machinery. Some particulars of the electric 
generating and chemical ane are given in an advertisement 
Sealed tenders to Mr. F. J. Terry Horsey, 11, Billiter-square, London, 
E.C., on or before March 25. Particulars, conditions of sale and 
tender forms may be obtained of Messrs. Walter Webb & Co., solicitors, 
23, Queen Victoria-street, London, E.C. ; of the receiver (Mr. Robert 
Shaw), 50, Danton’s Green-lane, St. Helens, Lance. ; and of Messrs. 
Fuller, Horsey, Sons and Cassell, 11, Billiter-equare, London, E.C. 

Mr. Thomas Johnson, Prescott-street, Wigan has for sale two 
Fowler vertical cross-compound engines, See advertisement. 

Three-phase Power Plant in Chemical Works.—An order has 
been placed with Messrs. C. A. Parsons & Co., Newcastle-on-Tyne, 
for two 100kw. three-phase turbo-alternators,to form the first portion 
of the generating plant for an important scheme of electric lighting 
and power in an extensive chemical works in the North of England. 
The order has been placed through Mr. F. Broadbent, M I.E Е, con: 
sulting engineer for the company. Turbines have been chosen, 831! 
is a portion of Mr. Broadbent’s scheme to utilise the exhaust steam 
in the heating and boiling operations, as any trace of oil would be 
fatal to the delicate processes involved. Considerable coal economies 
are looked for. The alternatora will be star-wound, giving 230 volts 
for lighting and 400 for power. 


Patent Amendment.—Messre. C. М. Dorman, R. A. Smith and 
Н. G. Bagga, all of Ordsall Electrical Works, Salford, Lancs, propose 
to amend the specification of letters patent No. 16,264 (1902) granted 
to them for “improvements in electrical switches and cut- outs. 
Particulars of the proposed amendment are set out in the Illustrated 
Official Journal (Patents) of Feb. 25. Notice of opposition must 
given at the Patent Office, 25,7Southampton-buildings, London, 
W.C., within one calendar month from date of journal. 
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Саа. &c.— Messrs. Davies, Kent and Stewart have ready а 
circular description of their patent“ Panel” wall sockets, which 
are claimed to be perfect аз regards ease of “ wiring." The clamping 
screws are so placed as to avoid the use of the screwdriver at 
awkward angles in difficult positions. 

A circular sheet describing the latest form of the “ Fearnhead " elec- 
tric light travelling carrier fitting is available, and can be obtained 
from Mr. A. Fearnhead, 354, Caledonian-road, London, N. 

Messrs. Marryat and Place have ready some new lists and leaflets 
relating to electric rock drills for heavy work and hard rock, electric 
metal-sawing machinery, electric motors, electrically-driven lathes, 
valveless reciprocating pumpe, machine-cut gear wheel, &c. Copies 
can be obtained by tbe trade on request. 

Imports —The following аге the values of imports into this 
country during January :— 

Erectrical machinery, £65,664 ; telegraph cables and apparatus, £9,506. 
The respective totals for the two months ended Feb. 28 were £127,801 
and £17,036. 

Exports of Blectrical Apparatus and Material. The follow- 
ing list gives official particulars of the rts of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specifiel) from March 4 to 10, with the porta 
ms m £68; Cape T £3,379 (including £2,080 tel 

" Alexandria, : own, £3, including £2, ele- 
graph material); Delagoa Bay, 298 Durban, £2,200 (including £1,453 
telegraph material); Port Elizabeth, £9,921 (iacluding £9,734 telegraph 
material. Aryentina—Buenos Ayres, £8,063. Australasia — Adelaide, 
292 121 (including £89,4C0 telegraph cable) ; Auckland, £40 ; Brisbane, 
£448 ; Melbourne, £936 (including £714 telegraph material) ; Perth, 
£248; Sydney, £1,335 (including £145 telegraph material): Wellington, 
£2,456 (including £2,401 telegraph material). Belyium—Antwerp, £25: 
Ostend, £26. Canada (via U. S. A.), £23. Ceylon—Colombo, £107. Ger- 
many—Hamburg, £124 (includiog £110 telegraph material). Gibraltar, 
£62. Holland—Amsterdam, £120. Hong Aong—£22. India—Bombay, 
£285 ; Calcutta, £868. Japan—Yokohama, £719. Malta, £10. North 
Atlantic, £2,150 (telegraph cable). Porlugal—Oporto, £5. Russi 
Odessa, £83. Siam—Bangkok, £42. Straits settlements — Singapore, 
£110,640 (telegraph material). Total, £236,682, against £14,561 in the 
corresponding week last year (March 5 to 11). 


COMPANIES’ MEETINGS AND REPORTS. 
Notting Hill Electric Lighting Co. (Ltd.). 


The sixteenth ordicary general meeting was held on Tuesday, under the 
presidency of Sir WiLLIAM Crookes, F.R.S. 

The SECRETARY (Mr. К. G. Rawkins) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, on 15 occasions it has been my 
privilege to occupy the chair since the Company was incorporated in the 
year 1888, having been absent only once—in 1896, when, owing to deten- 
tion in South Africa on important business, I was unable to reach London 
in time. Since we last met share capital has undergone little change. No 
further shares were issued, but the balance of £12,861 on shares allotted in 
the previous year was paid up, and the whole of the shares now issued are fully 

id, leaving £56,000 of ordinary share capital for future use if required. 

he total paid-up share and Dau capital at the end of the year was 
£194,000. It has been found necessary, however, to isene £5,000 of 
the unissued debentures to meet the demand for fresh capital expenditure. 
The capital account shows ап increase on the expenditure мае of 
£13,777. 14s. lUd., principally made up of the two items fixed machinery 
and “mains,” just over £7,000 was spent on new mains, £729 was expended 
in completing the building of the sub-stations and £701 to complete 
the converaion from leasehold to freehold of the proparty at Lancaster- 
road by the purchase of the reversionary interest. The total capital 
expenditure is £210,257. 16a. 1d., being £16,257. 16s. Id. in excess 
of the capital received, the balance being provided by employing the 
reaerve fund in the business. The revenue account shows a profit 
of £14,609. бв. 24., an increass of £1,563 compared with 1901. 
Nearly the whole of the generating costs are considerably lower, as 
most of the current has been taken from the Wood-lane works, 
it being found to be more economical to take current from these works 
than to generate it ourselves at this station, reserving the steam plant 
here to supply current during the period of maximum requirement. Year 
by year the amount of rates and taxes becomes a more serious item, and 
it is now nearly treble what it was ia the year 1900, while in the current 
12 months it wil be again higher. The Borough Council of Kensington 
should not overlook the fact that by the adoption of municipal trading, 
which has been so much discussed of late, and the buying up of the electric 
lighting companies, they would lose thousands of pounds in rates that are 
being paid by the differant companies supplying electricity in the parish. 
The fact is that they are making out of our works probably a bigger 
profit than they would make if they owned them. The management 
expenses still remain at about £3,000, and although the total sales 
have increased nearly 20 per cent., the percentage of increase in the 
expenses of manazement is hardly perceptible, £273 has been spent in 
law costs in successfully opposing the London County Council’s electric 
supply bill in Parliament last year. In spite of this defeat the bill is 
being brought forward again this session, and has already been read a firat 
time in the House of Commons, so that it will be necessary again 


for us to incur the expense of opposing. The oredit side of this 
account shows a gratifying increase, and is about 18 per cent. above 
the total of the previous year. Net revenue account, shows a profit 
balance of £8,319. 112. 10d., being more than £1,100 in excess of 
last year. It willbe seen that we have transferred to the depreciation 
and renewal funda sum of £1,284. 118. 5d., in addition to contributing 
our proportion of the Wood-lane works sinking fund, amounting to 
£1,045. 18а. 9d. Depreciation, renewal and reserve fund, £784. 11s. 5d., 
represents the cost of renewing the accumulatore, and is the first 
item we have charged against this fund, which was provided for 
renewals. An item of £1,000 to the debit of this account is a mere transfer 
in the books of the balance of preliminary expenses, &c., from one account 
to another. Nothing was ever paid for goodwill, and no general contract 
was made, to that the whole of the assets are represented аб actual prime 
cost, This we consider a sounder method of finance than first loading the 
capital and then unloading it by writing off. No. 7 account, the Ken- 
sington and Notting Hill debenture stock sinking fund, is the new account 
added last year to show the Company’s proportion of the sinking fund which 
is being created for the redemption of the joint debenture stock. The stock 
has to be redeemed in the year 1931, and the joint station will belong then 
to the Kensington Company and ourselves in proportion to the amount of 
our respective contributions, The sinking fund is being invested in trustee 
securities, and was calculated to redeem the debentures in 1931 ata low 
rate of interest. But we are getting nearly 4 per cent., and if this or any- 
thing over 3 per cent. is obtained, the fund will be more than ample to 
redeem the debenture stock, and a large surplus will revert to the two 
companies, in addition to the works, free of encumbrance. 339 new cus- 
tomers have been connected during the year, against 254 in the previous 
year. The steady rate of progress is et:ll maintained, and although 
we are unable on tbis o:casion to recommend more than a 6 per cent. 
dividend, we can confidently look forward to the rate being increased 
in future years, for we have not only our own economies to bear fruit, but 
we do not anticipate the spending of any larga amount of further capital, 
ко that increased profits must result in higher dividends, There was an 
increase in profit of over #1500, but this is absorbed by another 
£22,000 of ordinary share capital ranking for dividend. The Wood- 
lane works are now being run most succeesfully, and, in view of 
thix, the Directors bave reduced the price of current to 5d. per unit. 
We have also lowered the price for current supplied during the day- 
time and also for power purposes, апа we hope from these sources 
to obtain a satisfactory day load, in order further to reduce the generating 
соз'в. I now move the adoption of the report and accounts. 

Mr. ARTHUR E. FRANKLIN, J.P., seconded. 

Mr. G. KITCHEN : There are two things that struck me in looking at 
the accounts. The first is that the amount you put to depreciation is . 
totally absurd for what you have in hand. £1,000 is quite out of all pro- 
portion to the capital sunk iu this business, and it is contrary to all the 
best rules of sound finance that you should leave your depreciation account 
at the small figure at which, after 12 yeare' work, it now stands. I believe 
it is altogether £16,500, while your capital stands at £194,000, or about 
8 per cent. on your capital. The next point is the heavy charge for the 
generation. Whereas generation last]year cost a little over 18d. per unit, 
it cost this year nearly 13. 

Мг. Н. Е. MAKINS : I should like to ask the Direc:ors whether they 
have taken into consideration the question of making the current by gas 
instead of by steam. There is no difficulty, I am told, about the capacity 
of gas engines, because they are now made up to 2,000 н.р. 

The CHAIRMAN : Questions have been asked in connection with the 
Wood-lane works, the cost of generation, the price of the unit, and the reason 
why the cost this year appears to be greater than in other yeara, Mr. Franklin 
is one of the committee for the Wood-lane works, and will deal with those 
questions. With respect to usiog gas instead of steam, that matter has 
been under the consideration of the joint committee at the Wood-lane 
worke for some time, and they have very large and elaborate plans 
under discussion in regard to that matter. It will take some time to 
decide about all the details, and it wil be a question of about 18 
months more before the thing can be put into working order. But when I 
asaure you that the thing is being seriously discussed, and that no time will 
be lost in carrying out the change if there ів а proepact, which is probable, 
of а considerable profit being derived from it, I think you will regard what 


Л state as satisfactory on this point. 


Mr. FRANKLIN: The works costs at Wood-lane per unit sold in 1901 was 
1:09d., and in 1902 0°754. The mavagement costa at Wood - lane were 0:504. 
per unit sold in 1901 aud 0°23d. this year; and, as regards the sinking fund 
and interest, we work at 6 per cent. there. We pay 4 per cent. for the money 
we raise апа 2 per cent. sinking fund. We therefore provide a very con- 
siderable amount of reserve, which, as matters now stand, will in 1931 
bring us in £30,000 by accumulations. The sinking fund and interest 
amounted to 1:024. last year against O'60d. this year. Therefore, 
including the sinking fund and the management charges, the cost per 
uoit was 2414. in 1901, and 1:564. this year. 

Mr. KITCHEN : What I referred to was the question of depreciation 
in our own Company, and not only а! Wood-lane. You have shown that 
we are dealing very effectively with Wood-lane. 2d 

Mr. FRANKLIN : We are not going to depreciate here (Notting Hill 
Gate) at all ; we are providing for wiping out the cost and 25 per cent. 
besides. It is redeeming stock, and is a sinking fund for the Company. What 
we have here stands at cost price. It was not а company taken over from 
another company, and it was not а contract made with a big con- 
tractor at a large price. Everything stands at cost. We do not 
intend to write anything off the figures in our books, because they 
will stand as records when the undertaking comes to be bought up. 
Аз to reserves, we have followed the regular plan of calculating as to the 
engines and accumulatora and our maius, and we are providing what we 
think will be fully sufficient to replace them. As t» our buildings, there is 
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a considerable increase on the property compared with what it stands at in 
our books. Of course, if the shareholders are willing to accept lower 
dividends we should be quite ready to put more aside. With reference to the 
point of the cost of the current, I think that Mr. Kitchen has made a mistake. 
The costs work out as follows :— Generation and distribution per unit sold — 
1901, 176d. ; 1902, 1:64. The cost of maintenance was 0-59d. per unit in 1901, 
and in 1902 it was 0'22d. The proportion of costs of doing the accumulators, 
suchas may be fairly considered as falling on revenue, has been charged to 
revenue, and what might have gone to capital has gone to res*rve. The 
establishment charges per unit sold were last year 1°14д., and this year 1:124. 

The CHAIRMAN: We have been seriously discussing the point whether 
we should go over to gas and have gas at Wood-lanc. At the presert 
moment we are spending per unit 041d. for coal; using gas, we should 
spend 0°514. That is the estimate made, a saving of pad. per unit. That 
would mean making our own gas, not buying it. 

The resolution was then carried unanimouely. 

The retiring directors were re-elected, and а cordial vote of thanks to 
the chairman terminated the proceedir ga. 


London Electric Supply Corporation (Ltd.). 


The ordinary general meeting was held on Friday last under the 
presidency of Mr. RoBERT Н. Benson. 

The SECRETARY (Mr. H. C. Carter) having read the notice calling the 
meeting and the auditor's certificate. 

The CHAIRMAN eaid: The net revenue for the year is £35,342, against 
£25,220 last year, and it sufficer, after paying interest, to pay the full 6 per 
cent. preference dividend and to put 26,000 to reserve, which is the 
equivalent of not quite 2 per cent. upon our £330,000 ordinary share 
capital. That satisfactory result was produced by means of both an 
increase of gross revenue and a decreass in expenses—an increase of about 
£7,000 in our sales of current and a decrease of nearly £3,000 in our coal 
bill, principally because of decreased consumption. Our reserve now 
amounts to £9,000, which is not enough. We have got to add to it year 
by year. I daresay there are many ordivary shareholders present who 
may think it hard, but they will believe me when I say that the paramount 
object of my staying here for a while longer is to improve the value of our 
ordinary shares, Their interests are now our special care. The position 
of the debenture stock and preference shares is on our minds no longer. 
The debenture interest is covered two and a-balf times over, and those of 
you who subscribed to the £100,000 which we offered you last year at 94 
have done well. As to the preference, there ів now a good margin beyond 
their 6 per cent. But the question of how much we have to put to reserve 
cach year must not be settled by a natural desire for dividends, but upon 
the rate at which our plant is likely to become antiquated in these inven- 
live times, the demands of the property on capital account, and the risk of 
a declining revenue. Last year we expended £22,532 on capital account, 
half of which was for more plant and machinery. 1 wish revenue had had 
more than £6,000 to contribute towards this. I therefore ask for your 
sanction to the policy of building up the property with all the surplus we 
may for the present earn over the preference share dividend. I am con- 
vinced that the way to get our money back, as ordinary shareholders, is 
not by premature dividends, but by piling up reserves, and I ask your 
endorsement not only of the £6,000 placed to reserve this year, but of the 
policy henceforward. Our demand for cipital expenditure this year is 
about £30,000, and our present capital powers contain only atout £60,000 
of unsold debenture stock, so we have to be chary of increasing debt 
and using up our credit. I may add that while our net revenue has 
increased in six years from £16,570 to £35,542" the capital account (after 
allowing for the amount written off in 1898, to make the comparison fair) 
shows an increase from £692,552 in 1897 to £937,253 in 1902, or an 
increase of only 55 per cent., as against 113 per cent. in net revenue. 

I now come to an encouraging feature of th» report— namely, the con- 
tract with the London County Council for the supply of power for their 
tramways. Under this contract the Council supply all the generatiog plant 
and mains, ғо that the only capital expenditure it will entail on us will be 
another battery of boilers, at a cost of about £7,000. Current is taken at 
a rate which will prove remunerative to us, but as the supply will not com- 
mence until towards the end of the present year, we shall only have а sinall 
proportion of the benefit of this contract in our current year’s account. 
The contract is for three years. With regard to the vexed question of 
municipal competition, the London County Council are this year again 
promoting a bill in Parliament to compete with us and the other 
metropolitan companies in our various areas similar to the one we 
were jointly able, at considerable expense, to throw out last year. 
We feel that this is an attempt on the put of the London County 
Council to evade the Act of 1882 by seeking to come into the areas 
of the London electric supply companies and compete with them, with- 
out purchase, by means of rate-aided competition. We shall again be put 
to considerable expense in connection with this matter. One would have 
thought their zeal for purchasing electris light busines:es would bave 
been moderated by the recent award to the Metropolitan Company. 
It is becoming a serious matter for the electric supply companies of London 
that they should, year aft:r year, be put to such exp:nse in defending 
themselves from attacks by the London County Council. It would be an 
incredible injustice that municipalities should bs allowed to come in to 
compete with electric light companies in areas that Parliament has assigned 
to the latter, and then assess us in rates to pay the'r losse», I now move 
the adoption of the report and accounts and the psyment of the preference 
dividend therein recommended. 

Sir W. Н. PREECE, K.C.B., F'R.S., seconded the motion. 

The MANAGING DIRECTOR (Mr. R. Stewart Bain, C A.): The chair- 

man has already explained that the capital expended during the year was 


* See tabular statement in next column, 


£22,000, compared with £37,000 in 1901, in addition to the amount we 
spent for new plant and machinery. It will be interesting to you toknow 
that we lsid during the year 7 miles of distributing mains, making our 
total 126 miles. As regards revenue, while the gross receipts have 
increased by over £7,000, or 10 per cent., profit has increased by over 
£10,000, or 40 per cent. This large increase in profit is owing to the 
economies effected in the cost of generation. Expenditure was less by 
£3,000, although we sold nearly half a million more unite. There wasa 
saving of 25 per cent. in the coal bill for the year as compared with 1901 ; 
and considering that we are at pent working non-condensing, this may 
be taken as a very satisfactory figure. We are still reducing the consump- 
Чор. Although we sold 14 per cent. more units than in 1901, our gross 
receipts have only increased by 10 per cent. This is owing to the keen, 
almost fierce, competition which we are subjected to. We have no less 
than 11 competitor», nine companies and two municipalities, and we are 
threatened with yet another competitor in the London County Council. 
The effect of this competition is to reduce the average receipt per unit 
sold, which has steadily decreased since 1894 from 6d. to 44d. Against 
that the aversge consumption per lamp installed has increased from 19} 
units in 1901 to 204 in 1902. Our costs have aleo shown a steady diminu- 
tion, and the proportion of units sold to units generated has shown a steady 
increase for the last 10 years. In 1894 we only sold 524 per cent. of the 
uni's we generated ; in 1897 this had risen to 62 per cent., in 1900 to 70 
per cent., and last year it was slightly over 75 per cent., or an increase of 
efficiency of 214 per cent. since 1894. An efficiency of 73 per cent. in an 
alternating supply company with two transformations may be considered 
satisfactory when I tell you that one of our competitors last year, workin; 
on the continuous system, only sold 70 per cent. of the current they gene- 
rated. In spite of competition we have increased our lamp connection 
during the year by 18,609 8 c.p. lampe, and since the end of the year we 
have received orders for a further 5,000. We are again able to record 
that we have not had an interruption of any kind during the year. When 
our new 1, 500k w. plant, which we ordered last year, has been completed, 
we shall have sufficient plant for our requirements for the next two years, 
unless some abnormal demand arises. Hitherto our station has been run- 
ning non-condensing, but. acting under the advice of our engineers, we 
have resolved this year to lay down a complete condensing plant, which 
will still further increase our efficiency and reduce our costs. 

The motion was carried unanimously. 

The retiring director, the Earl of Crawford, K.T., F.R.S, LL.D., was 
re-elected, as were the retiring auditors, and a hearty vote of thanks to 
the chairman, managing director, and the other directors and officers of 
the company brought the proceedings to a close. 


The following table, showing the progress of the London Electric Supply 
Corporation since 1896, was read by the chairman. 1900 is omitted, asin 
this year the corporation had to purchase current from outside sources :— 


Number of | Grot 


. Cost per Nes 
Ls Unite sold, unit sold. | lights. , revenue, revenue. 
1897 | 2279311 | 388d. 123,730 £50,357 | £16,570 
1898 3,250,650 5:194. 154,950 67,100 | 25,855 
1899 3,496,152, 3:594, 178.805 72,902 | 21,518 
1901 3,546,461 310d. | 182,878 71,167 | 25220 
1902 4,036,593 255d. . 201,487 78,544 | 35,342 
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BAKER STREET AND WATERLOO RAILWAY CO.—For the half-year 
ended Dec. 51 the capital expenditure wa: 295,713, and the estimated 
expenditure for the current half-year is £185,000. "The works are being 
rapidly pushed forward. А bill has been deposited to enable the company 
to make a station in the Westminster Bridge-road, between Waterloo and 
the Elephant and Castle, and to authorise the leasing of the company’s 
ucdertaking to the Underground Electric Railways Со. of London. 80 per 
cent. of the whole length of tunuelling, from Waterloo to Dorset-square, 
has been driven, and a'l statioa tunnels have been conatructed except the 
one at Waterloo, and the enlargement of the running tunnels at Regents 
Park station. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The report for 1902 states 
that the demand for electric current for lighting continues to show a sati2- 
factory increase, the number of lamps connected during the year being 
1,752, brioging the total at Jan. 1 to 10,656. The price was reduced by 
1d. per unit from July 1, 1902, the number of lamps connected at that 
time having exceeded 10,000. The total revenue from sale of electricity 
was £35,673, an increase of £570. The contracting business of the com- 
рапу shows а falling off, but better prices have been obtained and a profit 
has been made of £556, against £645. The gross profits for the year aré 
£2,498, which with £1,420 brought forward made the available profit 
£3,918. It ів proposed to allow for depreciation £716, leaving £3,201. A 
dividend for the half-year ended Dec. 51 at rats of 5 per cent. per annum 
is declared, makiog 5 per cent. for the year. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD)—The report of the 
directors for the year ended Dec. 31 states that capital expenditure, which 
at the end of 1901 amounted to £1,619,731. 2з. 8d., has now rea 
£1,846,448. 4s. 10d.—an increase of £226,717. 2з. 23. The principal items 
of expenditure were for the works at Willesden and for the extension of 
the low.tension system, chiefly in Marylebone. The gross revenue wW% 
£261,073. 4s., compared with £235,741. 18s. 11d. in 1901. Cost of genera: 
tion, which in 1901 was £112,610. 10s. 3d., increased to £113,746. 17s. 6d. 
The second system of extra high-tension mains from Willesden to certain 
of the town stations is now being laid. The/arbitration proceeding to 
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determine the purchase-money and compensation to be paid to the company 
by the Borough Council of St. Marylebone for the acquisition by them of 
the compeny's Marylebone undertaking and business resulted in the com. 
pany being awarded £1,212,000 as at Dec. 51,1901. This does not include 
capital expenditure in Marylebone from that date to date of transfer, which 
the company claim to be reimbursed. Negotiations are taking place with 
the Borough Council on this subject, and as to the price to be charged 
to the Council for supply of energy from Willesden. Pending completion 
of purchase no change has been made in the form of accounts, which are 
subject to re-adjustment when that event takes place. On receipt of the 
purcbase-money the directors will prepare and submit to the shareholders 
а scheme for dealing with it. The arrangement with the company's 
bankere, under which current capital requirements are provided for by 
temporary loans, has been continued tnd extended so as to provide for the 
outlay necessary during the next few months. If undue delay takes place 
in the psyment of the Marylebone purchase-money it will be necessary that 
the directors should be empowered to issue further capital to repay these 
loans. The arbitration in connection with the compulsory acquisition of 
the generating works at Sardinia street is in course of hearing. The balance 
at credit of revenue, before providing for depreciation, is £108,784. 7s. 9d. 
The directors have set aside £10,0CO as an addition to depreciation and 
reserve, which now amounts to £98,447. 5e. 10d., carrying to credit of net 
revenue £98,784. 7s. 9d., which, with balance from last account and other 
receipts, makes £103,070. 16а. 9d. After deducting interest and other 
charges, there is a balance of £735,873. 12». 43. An interim dividend of 7s. 
per ordinary ebare has been paid, requiring £35,000, and the directors now 
recommend a further dividend of 7s. 6d. per share, making 7] per cent. for 
the year. This will absorb £37,500, and leave £1,373. 12s. 4d to be carried 
forward. The number of equivalent 8 c.p. lamps supplied by the company 
increased during the year from 641,000 to 725,000. "The present number 
of lamps connected is 740,000, and applications show no sign of decrea e. 


POOLE AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—Tbe directors' 
report for the year to Dec. 51 last s'ates that capital outlay during 1902 
amounted to 28,904. 17в. 6d., making the total to date £64,671. 5а. 4d. 
The total receipts were £13,601. 138. 3d., and expenses (including 
£258. 17е. 8d. for inter est) £9,429. 7s. 2d., leaving net profit £4,172 62. 1d. 
to which is added £1,787. Os. 5d. brought forward, making £5,959. 6s. 6d. 
available for distribution. £1,000 is placed to depreciation aud reserve, a 
dividend at the rate of 8 per cent. per annum absorbs £4,000, and 
£959. бе. 6d. is carried firward. Since Dec. 19, when the Bournemouth 
Corporation tram ways opened to the County Gates, t he receipts on the com- 
peny's line have increased, and are steadily improving. Seventeen cars are 
now running on the company’s service. The present position of affairs in 
connection with the litigation between the company and Bournemouth 
Corporation is that the Corporation have given notice of appeal to the 
House of Lords, but negotiations have taken p'ace between the Corporation 
and the company which have resuited in a provisional agreement for pur- 
chase by the Corporation of the whole of the company’s undertaking on 
terms to be settled by arbitration, and a bill is being promoted in the pre- 
sent cession of Parliament to empower the Corporation to carry out this 
agreement. Meanwhile, the appeal to the House of Lords is, by mutual 
consent, suspended. Pending the pasaing of the above-mentioned bill the 
construction of the Christchurch and Bournemouth tramways is not being 
proceeded with. 


POTTERIES ELECTRIC TRACTION CO. (LTD.) —The directora' report for 
the year to Dec. 31 last states that gross receipts amounted to £92,343. 52. Ed. 
After deducting all expenses, including repairs, maintenance and interest, 
there is а net profit of £23,298. 7s. 10d., added to £258. 10s. 2d. brought fcr- 
ward, making available £23,557. 8s. The directors recommend payment of 
the 5 per cent. cumulative preference div.dend, £10,353. 3s., a dividend on 
the ordinary shares at the rate of 5 per cent. for the year, £10,353. 3a., 
depreciation and reserve £2,000, and to carry forward £851. 2s. In spite 
of unfavourable weather, the traffic receipts increased hy about £6,000. 
Further economies have been effected in runving expenses, but this advan- 
tage is lost to a certain extent by the large іосгезве in rates and insurance. 
In order to provide for extensions of plant, &c., tlie directors called up 
during the year the balance unpaid on the ordinary and preference shares 
issued in Mey, 1901. Capitalezpenditure during the year was 33, 172. 48. 10d., 
oringiog the total to £448,669. 2e. 1d., to which must be added £223,029, 
cost of shares and debentures of the North Staffordshire Tramways held 
by the company, making the total £671,698. 2а. ld. Owing to the pro- 
tracted negotiations with Stoke Corporation, the direc‘ ors have been unable 
to commence construction of the light railway between Newcastle and 
Stoke authorised by the 1902 order. The express parcels delivery service 
has fully realised expectatione. Applications have been received from 
local authorities and others for the extension of the tramway system into 
parts of the district not yet served by the company. 


< SOUTH LONDON ELECTRIC SUPPLY CORPORATION (LTD.)—The report 
of the directors for the year to Dec. 51 states that there has been a steady 
and satisfactory increase both in business done and profits earned. The 
percentage of total costs to revenue has fallen frem 90°4 to 64 per cent. 
The total receipts were £20,445. 11а. 8d., and outgoings £13,079. 13a. 2d., 
in spite of the reduction of average receipts per unit sold from 475d. to 
46d. After placing £500 to depreciation, making the fund £2,533, and 
writing off a similar amount in reduction of preliminary expenses, there is 
a balance of £6,026. 7s. 3d., out of which the board recommend payment 
of a dividend of £1. 15e. per cent., carrying forward £338. 17s. 3d. Тае 
directors consider that the amount set aside for depreciation to date is 
sufficient, as plant and mains have been maintained out of revenue in a 
high state of efficiency, and that a large part of the plant is only now, on 
the increased output, coming into use. A satisfactory feature of the 
accounts is the reduction in the total costs of generating and distributing 


the current, from £15,880. Бе. 6d. in 1901 to £13,079. 13e. 2d. in 1902, 
althongh 171,162 more units were sold in the latter year. The total costs 
per units sold, which in 1901 were 4:13d., show the substantial reduction 
to 2:86d. for the past year, a decrease of over 30 percent. On Dec. 31, 
1902, the equivalent of 72,601 8 c.p. lamps was connected, an increase of 
28 per cent. At present the number is 76,600, and applications are in 
hand for a further 4,800. A meeting between representatives of the Lam- 
beth Borough Council and the company was held in May, with a view of 
arriving at an amicable settlement of the differences existing, but so far no 
settlement has been arrived at. The erection by the London County 
Council of their generating station on the Corporation’s premises ie approach. 
ing completion, and it їз expected the company will shortly be called upon 
to give the supply of power provided for in the agreement mentioned in 
ds last report. This will add materially to the company's income during 
the year. 


VICKERS, SONS AND MAXIM (LTD.)— The directors’ report states that the 
hopes as to afrevival of (rade have not yet been fulfilled, result/ng in a smaller 
volume of business being done. The Wolseley motor car works have given а 
fair profit on capital invested. The Electric and Ordnance Acce:sories Co. 
(Ltd.) bas not yet reached the profit-earning stage. The net profits for 
1902 were £541,434. 33. 3d., which, with £60,910, 5s. 14. brought forward, 
makes £602,344. 8s. 4d. After deducting interim dividends, there remains 
£382,631. 2s. 9d., and the dire tors recommend the due payment of the 
preferred stock and preference share dividende of 5 per cent. and Is. 6d. 
per share (tax free) on the ordinary shares, making 124 per cent. for the 
year, leaving £70,762. 7e. 9d. to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


Giga —— 


NEW COMPANIES. 

HIGH-SPEED BRAIDING MACHINE OO. (LTD.)—Reg. March 5, capital 
£60,C00 in £1 shares (10,000 preference), to adopt an agreement with 
E. Crewdson and to carry on the bueineas of manufacturers of wirc- 
braiding macbines, &c. 

JOHN SHAW & SONS (BRIGHOUSE) (LTD.)—Reg. March 2, capital £2,00) 
in £1 shares, to acquire business of wire manufacturers and galvanisers 
carried on by S. Cockroft and F. A. Robinson at Brighouse, and to carry 
on the business of copper smelters, refinera and depositors, tube makers, 
wire coverers, rope and cable manufacturers, electrical and mechanical 
engineers, &c. | 

LJUNGSTROM ENGINE BOILER AND CONDENSER CO. (LTD.)—Reg. 
March 4, capital £36,500 in £1 shares (15,000 preference), to acquire certain 
inventions and patents iu relation to balanced rotary steam. engines and 
steam gen‘rators and evaporators, the undertaking of the Ljuvgstrom 
Engine Syndicate (Ltd.) and certain other boiler condensera and other 
property and righte. 

STANDARD MOTOR CO. (LTD.)—Reg. March 2, capital £5,000 in £1 
sbares, to carry on business as manufacturers of and dealera in motors, 
motor vehicles, tramcars, omnibuses, &c., electrical and general engineers, 
&c. Firat directors, R. W. Maudelay (chairman) and С. A. Maudslay. Reg. 
office: 57, Earl-street, Coventry. 


STATUTORY RETURNS. 

ADAMS-RANDALL TELEPHONE PATENTS CO. (LTD)—The return to 
Dec. 51 gives the capital as £60,000 in £1 shares (10,000 preferen:e), of 
which £0,000 ordinary and. 5,890 preference have been taken up. £1 per 
share hag been called up on seven ordinary and 3,890 preference, and 
£5,744 has been receiced, leaving £153 in arrears; 49,995 ordinary shares 
are considered fully paid. Mortgages and charges, £9,450. 


EASTERN TELEGRAPH CO. (LTD.) — According to return to Feb. 11 the 
capital is £6,000,000 in £4,000,000 ordinary and £2,000,000 preference 
stock, of which £5,987,635 has been taken up and paid for in full, ani 
£12,255 has been registered, but not issued. Mortgages and charges, 
£1,823,845. 

ELECTRIC CANAL HAULAGE CO. (LTD.) —In the return to Feb. 16 the 
capital is £3,000 in 3,000 shares of £1 each, of which seven have been taken 
up aud paid for in full. No mortgages or chargee. 

MUTUAL TELEPHONE 00. (LTD.)—In the return to Dec. 25 the capi'al 
is £250,000 in 20,000 preference and 30,000 ordinary shares of £5 eacb, of 
which 10,548 ordinary have been taken up; 6d. per share has been called 

charges. 


up and paid. No mortgages or 


LIENS, &c, REGISTERED AND DISOHARGED. 

BARCELONA TRAMWAYS СО. (LTD.) — Issue on Feb. 10 of £51,900 
debentures, part of series created by resolutions of Dec. 5, 1897, and Dec. 16, 
1902, to secure £200,000. Property charged : Company's undertaking and 
property, present and future, subject to £48,700 5 per cent. debentures. 
Trustees: W. Е. Hamilton, K.C., Н. Brown and N. Kennedy. Total amount 
previously issued, £140,100. 

CARDWELL, BOORMAN, FORD-LLOYD (LTD.)—4£900 debentures, created 
and dated Feb. 25, charged on company’s undertaking and property, preeent 
and future, including uucalled capital, have been registered. No trustees. 


ELECTRIC CARRIAGE AND STORAGE CO. (LTD.)—Debenture for £5,000, 
dated Feb. 17, 1903, charged on seven motor cars, all considerations payable. 
to company on sale of assets or part thereof or on promotion of any new 
company, and the company's undertaking and other property, present and 
future. Holder : G. Pauling. 
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ELECTRIC DANITE CO. (LTD.)—Issue on Feb. 6 of £500 debentures, рагі 
of series created same date to secure £1,000, charged on company's present 
and future capital stock, goods, patents, chattels, plant, goodwill, &c. No 
trustees. No previous issue of same series. 

THOMAS PARKER (LTD.)—Lien reg. Feb. 26, for £600 debentures, part 
of £75,000 ; amount previously iesued, £59,400 ; no trustees ; charged on 
undertaking and all property. | 


CITY NOTES. 


селу 


MEMORANDA.— Bank rate 4 per cent. (since Oct. 2, 1902). Price of 
silver 228d. per os. (March 12) Consols (28 per cent.) 914—914 for 
money, 91,5, —91}% for account ; 21 per cent. 912—921] (March 12). 
Consols Pay Day, April 1; Stocks and Shares Continuation Days, 
March 28 and April 15; Ticket Days, March 30 and April 16; Pay 
Day, March 31 ; Mining Share Carry-over Days, March 27 and April 14. 


BRITISH INSULATED AND HELSBY CABLES LIMITED.—Tce directors 
have declared a final dividend on the ordinary shares of 6 per cent., making 
10 pe: cent. for the year. £10,000 is put to reserve. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
Сә. (L'TD.)—The directors recommend a final ordinary dividend at the rate 
of 4 per cent. per annum, less tax, fcr half-year to Dec. 51, making 4 per 
cent. for the year, after providing for depreciation and carrying forward 
about £5,000. The transfer booke will be closed from 12th to 23rd ins‘, 
inclusive. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors have decided 
to pay, in addition to the dividend at the rate of 10 per cent per annum 
on the preference shares, a dividend at the rate of 4 per cent. (tax free) on 
the ordinary shares, both for the half-year ended Dec. 31, payable April 1. 


GENERAL ELECTRIC CO. (1900), LTD.—The transfer books for the 
debenture stock will be closed from 18th to 3let ins“. inclusive, for payment 
of half-yearly interest. 

GERMAN ELECTRICAL COMBINATION.—The agreement for the amalga- 
mation of the undertakings of the Siemens and Haleke Aktiengesellschaft 
and the Elektrizitäts Aktiengesellschaft vormale Schuckert & Co. has been 
approved, and a new company (the Siemens-Schuckerte Werke Aktiengesell- 
schaft) is to be duly registered, with a capital of £4,500,000, as previously 
announced in our columns, 

GRAVESEND AND NORTHFLEET ELECTRIC TRAMWAYS (LTD.)—This 
company are inviting subscriptions at par for 57,500 6 per cent. cumulative 
preference and 17,460 ordinary shares, both of £1 each, and aleo for £40,000 
in 44 per cent. firet mortgage debenture stock. The company is associated 
with the Britieh Electric Traction Co., aud the issue is underwritten by that 
company. The liet closes on Monday. 


PORTSMOUTH STREET TRAMWAYS CO.—4A special meeting will be 
held on March 25 to approve the bill for authority to construct tramways 
in Gosport, Alverstoke, Fareham, Rowner Lower, Bridgemary, Porchester 
and Cosham, and convert the lines in Gosport and Alverstoke to electric 
traction. 

STOCK BXCHANGE NOTICE.—A further issue of £50,288 4 per cent. 
redeemable debenture stock of the Charing Cross and Strand Electricity 
Supply Corporation (Ltd.) has been ordered to ba quoted. 


WESTERN UNION TELEGRAPH CO.—The directors have declared the 
usual quarterly dividend of 1} per cent. on the common stock. This 
company’s statement for the quarter ended Dec. 30 shows net receipts, 
$1,850,000, increase, $258,000 ; balance available for dividends, $1,590,000, 
increase, $255,000 ; surplus after dividends, $373,000, increase, $255,000. 


YORKSHIRE ELECTRIC POWER CO.—Extracta from the prospectus of 
the Yorkshire Electric Power Co. will be found set out on another 
page. The company has a capital of £2,000,000 iu shares of £10 each, 
and the subscription lis& will open on Tuesday, March 17, and close on 
or before Thursday, March 19, to an issue of 45,000 of these shares, 
payable 108. on application, £1. 10з. on allotment, and the balance by 
calls from time to time. The directorate includes a number of names well 
known in engineering and electrical engineeriog circles, aud the consulting 
engineer is Mr. Н. F. Parshall, M.Inst.C.E., M.Inst.E.E. The company 
has been incorporated and is authorised by Act of Parliament to con- 
struct electric geaerating stations and supply energy in bulk through- 
out the greater part of the West Riding of Yorkshire for all purposes 
to which electric energy can be applied. The district comprised in the 
company's area of operations is 1,800 sq. miles ia extent and includes the 
chief manufacturing centres of the West Riding. There are, excluding 

the larger boroughs, 82 local authority areas, for some of which provisional 
orders have been obtained but are not yet in operation, and it is urged 
that when the company is in a position to supply energy, a large 
demand will arise from these areas. The district is crowded with 
mille, workshops, collieries, dye works and other industries where 
electric power can be advantageously employed, and from the support 
received from many of the local authorities in securing the passing 
of the company’s act through Parliament, it is assumed that bulk supply 
will be taken to a large extent in these districts. Tramways are already 
in course of construction, and many new orders are being promoted which 
are anticipated to provide a profitable long-hour load for the company’s 
tatione. The syndicate which promoted the Act of Parliament under 
which the company's operations are carried on represented large and 
influential manufacturing firms in the district using 50,453 н.р. and 
employing 56,525 hands, and the support otherwise given to the project 
was from witnesses very largely intereeted in the manufacturing industries 
of the West Riding. The four generating stations which are prescribed by 


the company’s act will be erected at Mirfield, Methley, Wath and Bingley, 
acd are all adjacent to collieries where supplies of coal can be obtained at 
cheapest first coat, and are, further, alongside the main lines of railways 
and canals, ensuring low rates of carriage for machinery, &c., and a cheap 
water supply. The Mirfield generating station is to be the first erected, 
and the money accruing from the present issue of capital will be devoted 
to the ereotion and equipment of that station. For this purpose con- 
tracts have been entered into with the British Thomson- Houston 
C». and Callenders’ Cable and Construction Co. А careful canvass has 
been made of the district, which shows that there is considerably over 
1,000,000 E. . in use in the area covered by the company’s act, and that 
the demand for industrial and other purposes is steadily increasing. А 
plan is issued with the prospectus showing the company's are}. 


& & 
Aberdeen Corporation... Mar. 7 3836 ＋ 251| 40 | 38,862 |+ 9,697 
Ayr Corporation. „, 165+ 26| 42 11,591 Т 
Barnsley .................. Feb. 27 158 83 1,282 ит 
*Birmingham Tramways. Mar. 7 | 4,840|+ 155] 9 | 42,999 |+ 5,058 
*Blackburn Corporation. „ 6 679|- 2049 | 38,997 |+ 4,712 
Blackpool 5 ba | T zn iis "T ee 
Blackpool and tw 825 seg idi 95 w xd 
Bolton Corporation кен „ 8 1615|4 204| 49 | 79,406 |+ 7,188 
BournemouthCorporat’n „„ 4 837 54 | 14,351 s. . 
* Bradford Corporation... „„ 8 3,333|+ 721| 49 162,007 | + 102,656 
Brighton Corporation... „ 8 734 2| 15 | 10,877 :+ 3,685 
Brisbane Тташтаув...... Jau. 21 | 2,273|+ 26 3| 7,045 |+ 285 
* Bristol Trams & Mar. 6 | 4,212 -- 670; 15 | 60,094 + 5,411 
* Buenos Ayres & Belgrano, Feb. В | 3,078 + 2 Ке 7 191 * 1,708 
B tion ... Mar. 657 + | 14,928 une 
Саш Tramways Oo... „ 7 R252 831 +В9,267 10 8823,90 -R100,973 
саза сао е » z 1295 — I 72055 mm 
Card ration. „ i ae к уе 
Carlisle ranis Co... „ 7 144+ 18 9 1,376 + . 218 
Central оой Е way w. Wu 6,978 + 220 10 | 69,615 + 5,498 
Chatham & Dist. Lt. ie аб = газ "IM 
City & South London Йу. „ 8 3,258 + 167 10 | 32,716 + 2,245 
Cork Elec. Trams. Co.. „ 5, 393,+ 21| 9 3,513 | 367 
Devonport & Dist. Trams Feb. 27 | 357 + 501 83 3,095 + 22 
Doncaster ration. к з da iic: ИЕ 7 
Dover Corporation 8 Mar. 7 185 1 17 49 10,652 = 177 
Dublin & Lucan Railway. ,, 8 | 82+ 1| 10 801 i- 13 
Dublin Cael ., „ 5840 + 160 $ |30104) * 2501 
Dudley—Stourbridge ... Feb. 27 686/+ 75 84| 5,566 + 605 
Dundee Corporation .. Mar. 4; 766/+ 119 42 | 33,605 |+ 4.821 
East Ham Council ...... „ 7| 480|+ 142 37 18,148 + 4,452 
Gateshead & Dist. Trame] Feb. 27 830;4- 224 83 6,669 i+ 1,549 
Glasgow Corporation ...| Mar. i 12,129 st E pert | + 14,295 
Gravesend—Northfleet Feb. 27 174 : pak 
Greenock & Port Glasgow) ,, di 361 . 47 83 3,251 ＋ 360 
нра 3 жо aoe 1 с "go A 177 E 
e Tramways ee 9 | , 
Hull Суркан ш. Mar. 7 1,685 + 79, 49 | 86,487 |+ 4,07 
Isle of Thanet Co. .....| Feb. 28 250,- 42 9| 2122|- 147 
Kidderminster & Dist....| „ 27 98 + 12) 84 803 |+ 80 
pcs Corporation... Mar. ч nos ded doen due MI 
Leeds ration - ; + 2 1 i 
* Liverpool Corporation. Feb. 28 8,959 f. 105 9 82,199 + 4,682 
Liverpool Overhead Rly. Mar. 8 1.484 , 95 110 14,852 ＋ 1,223 
Manchester Corporation. „ 7 8092|+5,709 90 361,75 
Merthyr. = 2 е an o оо Feb. 21 175 — 8 80 105 = 140 
Middleton ..... 27 199 ; T 
,Newcaatle-on-Tyne Corp Mar. 7 | 2,930 |+1,099 9 20,717 100 
Oldham, Ashton & Hyde. Feb. 27 | 5001|- 36 84 4188 + 
Ге мн iE 8 | 1185 + 43 s Er + 1,998 
Peterborough ............ eb. 1 re к 
онн кус diners 5 zi 51 + 175 83 1,856 T 417 
* Portem ration| Mar. 1, + € se “a 
Potteries 5 Feb. 27 | 1,551 | + 187, 8 12,181 !+ 1,159 
Rothesay ........... укка „ 27 55+ 8 84 551 + 
»Zalford Corporation ..| .. |... |... S кез d 
“Sheffield Corporation 5 м 18 | ko t i 10 | 39,711 |+ 3,872 
Feb. + D ids rr sia 
Southampton Corp... Mar. 5 ^ 849'+ 68. i 
prese TrADWATE. Feb. 27 2024 76 8 1,726 |+ 140 
8. 8 ire Trams. ,, 709 — н 84 5.591 — 214 
*Sunderland Corporation. Mar. 8 | 971 — 46) ... 8 А 
Swansea „ча eme. |. Feb. 27 456+ 35 81 5,5054 340 
Tynemouth & Dist ....| „ 27 214 T 55 83) 1,674 |+ 219 
Tyneside Trams Co. ... Маг. 4| 255 3 | 1,961 m 
Wallasey Dist. Coun. ...|| ., 7| 519, ua 49 | 29,055 . 
Weston-super-Mare ......| Feb. 25 27 — 8 196 — 
an Oor tion oe? om om T one mI eee eve 
Е District] „ 27 354 + 210 83 2,757 |+ 1,585 
Yorkshire Woollen Dist.) „ 27 | 127, ... 11 188 oes 


comparisons УЗАТ. 
PAY votrical, (Minus B day 4 Pius 7 days, § Pius 3 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 


NAME, 


ELECTRICITY SUPPLY. 


Do. 4j 1st Deb. Stock Prv. Certs, (red. aom 
Bournemouth and Poole Elec. Supply 28 ——— 
No. 4% per Oent. Oumaulative Pref. .......... .. 
Do. 695 Cum. Second Pref. eee 
Do. per Cent. Debenture Btock (rad. — 


| Bromley (Kent) Elec. Light and Power Ist Debs. .. 


srompton & Kensington Elec. Supply es — 
Do. 7 per Oent. Preference ......... — 

Oalcutta Elec. Supply Ord. (1 to 80 ,000) ... — 
Do. (30,001 to 40,000) .. 

Central Electric Supply Co. 4% Guar. Deb, Biock .. 


Charing Cross & Strand Elec. Sup.... s.r 20008 м +. ~ 
Do. & per Cent. Preference ............... on wae as 
Do. City 1 4496 Cum! Prei. 

Do. 4% Deb. Stock Red. oes 

Chelsea Elec.SupplyOrd. (Nos. 1- 14,000420,501-50, 936) 
Do. per Oent. Debenture Stock (red.) ... . 

o of Electric Lighting Ord. ..... — 

6 per Cent, Cumulative Pre 
* Do. 6 per Cent. Debenture Stock (red.) .-... 
Do, 43% 2nd Deb, Stock (red.) ......... ant vb 
County of London and Brush Prov. сере 
. брег Cent. Oumulative Preference 
Do. Deb. Stock (all pd.) (rd.) ss: = 
Folkestone city Supply Co. Ordinary ....... 
H Do, 43 g Lighting Orc Stock (red. Joosse sscccersese: 
ove Electric Ordinary CORE ER ОЕ 00 s.. 
| Kensington and Knightsb any DIDI ALIA 


Do, 6 Oent. lat „%%% CEE ETH eRe Боевое HEE Hee 


( 
Kenstn.& Kngtbg.Co.& Notting Hill 'По.(7' tSt 0347 
London bi Co! Ordinary (Deb. Stk, (red.) 
2^ $ per Oent. t. Preference „ee „„ „„ 
Do, ( per Gent. lst me x 88 A 
ne _ per Cent. PE inch Pret Moro e Г 


Metropolitan Elec. Supply Ord 
pron Mort. Deb. Stock (red.) ..... 


| 
Notting н ectric Ordinarv ы озове рае вве зв 0068 a 
ро. 4 рег оте lst Mort. OBE seii 
Oxford Blectric Ordinary . FO OO8 FESSOR 6 TCC ote 29^ 90900009 ЖЫ 
Do 1% Debenture Stock ..............-—... 


Rire las f Elect. Lt.& Traction 5 ist Mor. Bob | 


*Royal Electric Oo. of Montreal 44% 1st Mrt.Dba. .. 
Bt. James s and Pall Mall Hlectrio Ordinary ...... 


Do. 7 per Oent, Preference 

Do. $} per Cent. Debenture Stock ( red. a 
Smithfield Markets Electric Supply Ordinary... 

Do, Abb | ssori agor mipan 


| Routh London Electric PY OET АФ 
Urban Electric Supply Ord. «70.94 900 090 2660. coors 
Do 5% Cum. Pref. а n 


Westminstor Electric Supplv Ordinary 


Do. 5 per Cent. Cum. Pref. ......... ....... Reg 


TELEGRAPHS. 


* African Direct Telegraph 4% Mort. Deb. (rea . 
Amazon Telegra +з» eee тт Pet et „„ LLLI 


Do, "ыр үе Pe ERE 
lo.America 


n "edes. bert робове (o9 o^ MES CET Ова w^ se вав ве 


. 5 cee poon вве "Pet €» te 
Do. Deferred . 


Oommercial Oable Сар ital Stock „ 


* Do. 4per Oent. Debenture юна dials betes sien 
Ws c DE “== Ordinary ......... „ 


Preference 10 per dent. ——— 


Direct Spanish —— Á— —s at 
Do. 10 per Oent. ulative Preferenc: ..... 


Do. 4t т Oent. Debentures SOF ee Soe ees ваз eer LA! 
Direct United States Cable 


Direct West India Oable 44% Reg. Db. (within Nos. 1 
Eastern Ordinary .. ..[to 1,200) (ren ) 


Do, N per Oant. Preference Stock ..... .... 


* Do. прес МАБ Mor Den, ODE are ii 


Bastern Extension ........ баев савоб 
Do. 4 per Oent. Debentare Stock уа ав 


"Eastern and B. African 47 Mort. Deb., 1905 ....... 
Do.  4porOent. Mauritius Bub. я сө trei) 4, 


Great Northorn of Ооре 


Halifax& Bermuda Ове lator Deb. (wthnNos. 


1пдо-Епгорвап,................ erm to 1,200) ( red. 
London Platino-Brazilian 6 per ch Debs., 1904 .. 


Pacific & European Tel, 4% Guar. Debs. Ме =e 
*West African Telegraph Shares . 


West Ooast of America..... "^ tetett eooo troo * * 


Do. 4 per Cent. Debentures ...........-- —— 


West India and Panama . o 


Do.  6perOent.lstPref. .. .... — . ame 
Do. : per Cent. 2nd Preforenoe ..... ..... se sesse 
* Do per Oent. Debentures 


A air eis тастар? Qato Br sili’n W 


t. Debs, (3nd Series, 1908) .. 


Do: á per Cent, Deb. Stock (red.) . 


TELEPHONES. 
Ohili Telephone (fully paid) 


Consolidated Telephone Con. and Mang. 
Monte TO Telephone Ordinary ..... 


Do. 5 per Cent. Preference "orm 
National Co. Preferred Stock „„ 
Do. Deferred Stock . v 


Do. 6 per Oent. Oumulative let Preference .. 
Do, 6 per Cent. Oumulative,2nd Preference .. 
Do. 5 per Oent. Non-Oumulative 8rd Pref. . 


© ра Debenture Stock & per Oent. (rod. 
Do. 4 per Cent. Debenture Stock (red.) 
Orlental "499949999 SSs FEES 9927949219099? 2094949«990929 9490 9*0 99^ ^ Ce « eee 
United River Plate эзелтен вес FEST CRSETE SOT EOE HOH —— "ttn n 
Do, 5x Cumulative Pref. +00908002600. FOC eRe GD. terree 

* De. Брег Oent. Debenture teck (red.) 


FINANCIAL, INVESTMENT, 42. 


Electric and General Investment 6% Cum. Pref. ... 
ка: e 


6 per Oent. Freforence — — — 
Reuter’ — c — бетов HOS «4 se 


Submarine Cables Trust 


fuliy pd.) 


A Á $94 врн OES 26. oe 808 


— — s: bee (^^ FOE EE 
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Wrxx's PRICE, | W 
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DIVIDEND DUZ. 


March and September 


February and August 


March FOC Cee eee тэ тее зев 
June and Decem 


February and August 


99 


March and September 


January and July ...... 


Mar. апе! „Dec. 
А апа Octo Ел 
June and December . 


March 1 


January and July ...... 
June &ad December ... 


Fob,, May, Aug., Nov. 
* "n 

Jan., Apr., July, Oct 

February and August 

April and October...... 

fr perdu O. 
June and Rainer 

Jan., Apr., July, Oct. 


May and November .. 
Jan., Apr., July, Oct. 


Zu and 8 
arch and September 
June and December 


January and J 
May and Novem 


Mar ane Out! Б 
ar, June и 
June and ber... 


oo 


"езе Cee ное Ore BOR eee 


August 
ree and October... ee 
November "9952499499 Fee өзө 


February and August 


June ‘and December ... 


Ap and October...... 


ote OF OOF OFF Fee Cee eee 


June and December ... 


June and December... 


e 


BUSINESS DONE 
DURING WEEK 
ENDING Mar. 11, 


* In calculating the yield cn this securi 
Thi: Landon 8to 


and November“ 
| allowance has beer made for accrued Interest, but not for Mag and Nov d by 
Exchange Gommittaa have refused to quote мше. 
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ELECTRICAL COMPANIES’ SHARE LIST, 
LAST Paeviovs Price EATE PER DONE 
генле — рту: МАМИ! WIIx's Puicm,| Wednesday. Сант. DIVIDEND DUE. DURING WEEK 
Sag. | DEND. MAR. 4. Mar. 11. YIELDED, ENDING MAR, 11 
ELECTRIC RAILWAYS, TRAMWAYS, &o. £s. d. Highest | Lowest 
120,007 6 0 o- Argentine Shares (1 to 260,007) . . 18 4 | ч 4 6 6 | April and October. 4j 45, 
2280, 0 Stock 6 — Permanent 6% Deb. Stock . 225 180 186 180 412 4 E — — 
£0,000 10 6/ Ваговіопа Tramways PCTV 11 9 11 214 6 - "a — 
10.000 10 5/0 Do. Cumulative Preference ........... ... 9 10 9 10 6 0 0 - " өө 
€148,100 | Stock | 07 Do. 448 Debenture Stock (гөй,) ........... 95 100 95 100 410 0 on e" = 
15,000 10 9/0 | Blackpool and Fleetwood Tramway 13 14 18 14 4 12 10 - — - 
15,000 ‘ — Brisbane Electric Trams. Investment Ord, .......... 8} 81 d 81 - - — е 
75,000 - 2/6 Do. 5% Cum. Pret. eet coeces ————— 44 5 5 5 0 0 * өө ы 
£400,000 Do. 447 Deb, Prov. Certs. se . .. LOL 104 101 104 4 6 6 ee Ре im 
50,000 10 8 Bristol Tramways and Oarriage с 81 22 21 22 8 10 10 | February and August ess e^ 
25,000 10 4: Do. K 10 1% 315 11 сз ж « 
£ 09,000 | “took 4% Do. 4 per Cent. Debentures ................... 107 10) 107 108 818 4 | February and August - — 
£ 0, % Stock Gritieh Columbia Elec. R=, Def. Ord. Stk. ........| 69 72 6 72 — — — - 
& со,000 Stock 596 Do. Pref. Ord. Stock 2 0 LIE III 92 9! 92 97 5 8 1 ... vee ... 
E 61.000 10 p Je Do. 43% let Mort. Debs. sas 909099 "— oops “++ «о» 104% 106% 104K 106% 4 6 1 өзө 1 ore 
132,066 10 6/0 | British Electric Traction Ordinary. . . „ 180 14 13 14 6 8 7 — 13 13, 
118,037 10 6/0 Do. * Oum. 67 12 124 12 124 416 u | February and August 12 1275 
4800, % Steck x Do. 5 per Oent. Perpetual "epe Ж 127 124 127 819 0 - 12€ 126 . 
100,000 H ese Buenos Ayres Be ses eee ces std tton 23 2 24 27 с oe 25, 
40.00 5 8/0 Do, 2 “А ” . 5 6 5 5 5 9 1 * 2 өзө 
17,707 à 8/0 Do, B" "e" e e LIII MAMAS ed 6i 6 6i b Б 4 4 or 54 — 
£330,000 Stoch 5 Do. Gent. Debentures eessen ... 106 109 106 109 412 9 — 1081 108$ 
€120,000 | Stock 5 Do. 8 ind Deb. St'k Prov. eria. (ail bd. . 98 101 98 10! 419 7 н — — 
‚10,00 5 6/0 Calcutta Tramways (1 to 70 ‚000) ~ 290 1 1% id 72 1 18 9 se. 1. A 11 
82, b Do. (fully ly рад) Do ‚001 to 102,208) м... еў 72 7 74 — ы ї 1 
4950,000 100 44% Do. c 105 108 4 84 E 107 ES 
180, 1 1 Elec 1 „„ „„ „„ 28 24 24 21 5 9 1 ... 27a өө 
£1,860,014 | Stock 4 'entral London Or EE ETRE GY 209. . NE 105 18 818 11 | June aod December 1053 1063 
£494, Stock 4 4% Preferred Stock eee . | 108 106 103 106 815 6 = 1054 * 
£404,903 | Stock 4 Do. Deferred Stoch ueneno. | 109 118 .108 111 812 1 en — ee 
— pr 3. 4% Deb. ** SOP Core eee ee eee ГҮ =| ME 118 E 1 А. : — 118 117% 
` ct * н... А ham Trams, Со. 6 ‘Cum. -— 4 01 - s.. tes 
270000 100 | ae | "bo. 40 ist Mort. Debs. ON PNE ы. AME ш a caes Ган н rr 
21.330, 000 Stock HX | тиру and South London Railway Gon. Ordinary. | 76 11 76 11 4 4 1 | February and August 76] 
4120,00 | sock $ 5 per Cent. Preference (1891)... 130 133 180 183 815 1 s * 131 x 
6 00,0% 3Mock 2 Do (1894) т 92 999 sop 24009554 "M9 44240 Q* ^0 9OQ** *«« 128 181 128 131 8 16 4 LLLI soe ace 
£150,000 Stock 5% Do. (1901) — E г 390 125 128 318 2 " 127 e 
£440,468 | Rtook 4% Do. < per Cent. Deben ee} 116 119 116 19 8 710 | May and November...) 7i 117 
a — ety Colombo Elec, Trams & Ltg. 5% 1st 47 Deb. (red) 102 101 108 104 - м 10 же 103% - 
50.987 10 * Do. 6 per Cen ЗЫ ot чч чен ntis PARERE 15 16 15 16 815 0 эё — e 
4500,000 100 rx Cont. Mort. Debs, (red. Gar “ыл 95 98 95 98 Bil 6 is e" em 
80,000 5 0 Blectric Lat & Trac Traction of Australia 6% Cum. Pret. Б 44 84 4} 6 13 4 — ev - 
£75,000 | Stock 5% Do. Б рег Cent. Debenture Stock (red.) 97 100 97 100 6 0 0 ust * ra 
78,000 10 +0 | Great Northern and City Railwy Pref, Ord, (4%) . 8 9 8 9 8658 x 83 Eg 
20,000 10 10% p ial Tramways Ordinary. ә. 20h 214 2% 1H 413 0 | March and September nee — 
10. (00 10 * Do. B per Oent. Preference —— 608 D — . 184 14 13{ lág 4 7 34 " „ э * 
зу "00 | *ook t Do. &рөг Cent. Debenture . .... 110 112 ui 118 81) 8 | January and July - к 
: 80, 5 2/6 | Isle of Thanet Elec. Trams and Light’ 6% Pref... cate 4 44 4 43 5 11 1 ДА — еч 
"m 2 кош 15 ро, * per Cent. Dobentare | Bodl ысмы: " е. "i ^ ‹ E 6 8 pas =e 
' Averpoo! erhead Railway inary —— 2 5 5 b 1 ebruary ugus ed ы 
10,000 10 52 Do у ки Cent. t. Preference ....„....„..„ Xd} 104 11 14 11 4 10 10 = " - 
£125,000 | Stock 4% Do. с per Cent. Debenture эы eee ee ad 99 101 99 10! 819 0 | January and July TRE — — 
82, 10 5/0 | London United Trams 5% Cam. Pref, ... 1 113 1 1H 448 — it 11§ 
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WE have repeatedly alluded in our columns to the burden 
which is cast upon the wiring contractor in being obliged to 
follow a different code of wiring rules—and, therefore, to 
instruct his workmen in different practice— according as the 
building which he is wiring is insured in one Fire Office or 
another, or is to be supplied from one electricity works or its 
neighbour. The Institution of Electrical Engineers has 
already made several attempts to compile a set of wiring regu- 
lations which should be generally adopted for all purposes, 
but with no marked success. The last attempt was partially 
successful, however, as the new rules were accepted by a few fire 
offices and nominally by several supply undertakers, the latter, 
however, usually issuing supplementary rules of their own. The 
new edition of the Institution wiring rules, which has just 
been issued has been compiled by a Committee of undoubted 
experts, and represents generally what is necessary for the safest 
and best practice in what has been called “ installation work.“ 
Electrical advisers to fire offices and electrical engineers of 
supply stations will find but few points upon which they can 
improve, and we trust that the new regulations will be 
universally adopted as the standard for all wiring work, and 


will supersede the numerous different sets which each separate 
authority endeavours to enforce at present. The result would 
be a great improvement in wiring work, and those contractors 
who, recognising the hopelessness of following all the codes of 
wiring regulations, elect to follow none or else an unwritten 
code of their very own, will then have no excuse for allowing 
bad work to be carried out. 

Havine now expressed our general appreciation of the efforts 
of the Committee, we may offer a few friendly comments and 
criticisms on points of detail. Among the precautions which 
we are glad to see insisted upon is that the metal sheathing 
around wires insulated with a material which is not damp-proof, 
and around conductors at higher pressures than 250 volts, 
must be electrically continuous and connected to earth. 
No harm would have been done to extend this rule to all 
conductors which are enclosed in metal sheathing, and we 
think there may also be two opinions as to the advisability 
of insulating the outer metal of lamp-holders—especially of 
the large metal parts of Nernst lamps—from the continuously- 
earthed conduit or sheath, as specified in Rules 65) and 69, 
There appears to be a slight discrepancy between Rules 6 and 
10, but this appears to us of small moment, as it will not be 
long before it is recognised as the best practice to have no 
switches or fuses at all on the middle wire of a three-wire 
system, whether in the streets or in the house-wiring branched 
from this main. The rules for the protection of ends of con- 
ductors are useful and necessary, and we are glad to see 
that, while a rigid specification for flexible is given, the 
simple system employing flexible spaced from the walls by 
porcelain buttons and maintained in sight is countenanced. 
That wood casing shall not be buried in cement indicates 
certainly the best practice, but we fear that many installa- 
tions are being wired not in accordance with this rule. The 
recommendation numbered 49 appears to imply the use of 
copper fuse wire, but this is liable to deteriorate too rapidly if it 
is really dimensioned to melt at 100 per cent. excess current. 


asumir as 


The points which we have mentioned above, and some 
others upon which there is room for discussion, should receive 
further consideration by the Standing Committee referred to 
by Mr. Swinsurng. Taken as a whole, however, the rules 
are undoubtedly the best wiring regulations that have yet 
been issued, and we strongly recommend their implicit 
acceptance, as they stand, by all concerned. 


884 


THE ELECTRICIAN, MARCH 20, 


1 903. 


ИБСЕН 


We call attention to a review of an interesting German 
publication in another column of this issue, It relates to the 
SO, or NH, engine which was, it will be remembered, briefly 
referred to by Mr. Sw. mURxE in his recent presidential 
address. The engine, which may be regarded in an elemen- 
tary way as a reversed ice machine, will, from the theory of 
the perfect heat engine, increase the total efficiency if com- 
bined with а steam engine. As is seen in the review, an 
experimental engine on this principle has already given 
definite and encouraging results, and soon we may reach the 
point when we may consider whether the increased expendi- 
ture for the supplementary engine will be worth the saving in 
fuel it may effect. In the meantime, engine builders and other 
students of thermodynamics should not ignore the investiga- 
tions that have been made hitherto. Word-coiners may also 
find occupation in searching for a name for this new engine. 
^ Abwirme-Kraftmaschine ” does not sound convincing to an 
Englishman, and the name “ vapour engine employed by 


our reviewer is hardly adequate. 
— — 


Ar Niagara Falls the Atmospheric Products Co. are now 
producing nitric acid by spark discharges through ordinary 
air with a 45kw. experimental plant, and the dream of Sir 
Wum Своокез, that Niagara power may at some future 
date supply the world with nitrates for agricultural use, is 
thus one step nearer realisation. A recent research by 
GruszkiEwicz, carried out in the chemical laboratory of the 
University of Freiburg, would seem to indicate that the 
synthetic production of cyanides by a similar method may also, 
in process of time, become an established electrochemical 
industry. GnuszkIxwioz has extended the experimental work 
of Вевтнквгот upon the action of spark discharges on gaseous 
mixtures containing carbon, hydrogen and nitrogen. The 
distinguished French chemist used in his early experiments 
mixtures of acetylene gas and nitrogen, and, by diluting the 
former gas with many times its volume of hydeogen, he was 
able to suppress the decomposition of the acetylene and pro- 
duction of solid carbon which occurs, when acetylene alone is 
submitted to the action of the spark discharge, and to obtain 
appreciable amounts of hydrocyanic acid in the gaseous 
mixture. Gruszkiewicz obtained the best results with acety- 
lene when using a gaseous mixture containing 5 per cent. by 
volume of acetylene, 5 per cent. of nitrogen and 90 per 
cent. of hydrogen. Не recognised, however, that the low con- 
centration and expense of preparing such a gaseous mixture 
would render this process quite inapplicable to the production 
of cyanides on an industrial scale of operations, and he then 
turned his attention to the action of the spark discharge on 
mixtures of carbon monoxide, nitrogen and hydrogen, such as 
are found in ordinary producer gas. 

— — > 

Usa, first, mixtures which approximated to the volume 
percentage represented by the equation 2CO+3H,+N, 
= 2HCN + 2H O, he was unable to obtain any production of 
HCN, but by increasing the volume percentage of carbon 
monoxide $о 38 per cent. and of nitrogen to 19 per cent, he 
obtained decisive proof of the formation of hydrocyanic acid. 
The yield of cyanide reached а maximum when the percentage 
of monoxide present in the gaseous mixture lay between 49 


and 52 per cent. The investigator believes that the formation 

of cyanide under these conditions is due to the reduction of the 

carbon monoxide, and to the combination of the carbon while 

still in the gaseous state with hydrogen and nitrogen. 
— 

Tuxsz quantitative experiments gave a yield of 0-40 per 
cent. HON after one hour's spark discharge, and there is 
consequently still plenty of scope for improvements in the 
mechanical and electrical efficiency of the process, In 
view of the commercial success which is reported to have 
attended the very similar process for nitric acid production at 
Niagara, where a 2,000 н.р. plant is now projected by the 
Atmospheric Products Co., it would be rash to assume that 
the yield of cyanide obtained by Gruszxmwicz cannot be 
improved upon.  Eleotrochemists and others interested in the 
subject of spark discharges, may therefore be recommended 
to study the original communication of Gruszxrewicz in the 
Zeitschrift fiir Elektrochenie of January 22, 1908, since it is 
possible that they may be able to detect points in which the 
process, as carried out by this experimenter, is capable of 
improvement. In substituting the very cheap product pro- 
ducer- gas for mixtures of acetylene and nitrogen, Grusz- 
KIEWICZ would appear, however, to have made а step in the 
right direction, and ¿this gas will probably be the source of 
cyanides, if these compounds should ever be obtained on an 
industrial scale by aid of electric spark discharges. 

— — 

Tur Royal Commission on London traffic began its meet- 
ings for the purpose of taking evidence on Friday last, and a 
full report of the proceedings will be found on another page. 
The first matter to be dealt with is the present condition of 
tramway and light railway (and incidentally heavy steam 
railway) legislation, and the two officials of the Board of 
Trade who have given evidence did not spare their condem- 
nation of the existing methods of procedure, nor of the action 
of Parliament in connection with tramway schemes which, 
they contended, would have relieved congestion. Both Sir 
Hersert JEKYLL and Lieut.-Col. Yorke are strongly in favour 
of the establishment of a special authority to whom all 
questions concerning travelling facilities in London should be 
submitted, the suggestion being made that a scheme of com- 
munication for London should be drafted with which all 
promoters should come into line, such a scheme to take into 
consideration the existing facilities. This matter will be 
further discussed before the Commiesion to-day. 


— — 


In our legal columns this week will be found a report of the 
conclusion of the hearing of the motion for setting aside the 
libel action **Wilde v. Thompson " as frivolous and vexatious, 
а remarkable action which Mr. Justice Buckukv characterised 
as “роге nonsense." The Judge's language was strong, but 
no stronger than the case warranted. Mr. WIDE has obtained 
leave to appeal, but up to the time of our going to press no 
notice of appeal has been lodged. 


— G es 


Royal Society.—Among the Papers down for reading 
yesterday was one by Sir William Crookes, F.R.S., on“ The 
Emanations of Radium." 
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Personal.—Prof. J. A. Ewing, F. R. S., has been appointed 
Direotor of Naval Edueation. 


Aberdeen Electricity Works.— The new Dee Village station 
а& Aberdeen will be formally opened to-day and will be open 
for publio inspection to-morrow. 


Electrical Equipment of the Mersey Railway.—The Liverpool 
Mercury understands that the electric car service of the 
Mersey Railway will be opened to the public on Sunday, the 
29th inst. This announcement has not yet been made 
officially, however, but the work is very nearly complete. 


New Offices of the Institution of Electrical Engineers.— We 
are requested to announce that after to-day the library and 
offices of this Institution will be at 92, Victoria-gtreet, West- 
minster, S. W., and that in consequence of the removal, the 
library will be closed until Saturday, April 4th. 

Electrical Legislation in India. —As will probably be remem- 
bered, a Bill was introduced some time ago into the Indian 
Council, by the Public Works Minister, for the purpose of 
facilitating the supply and use of electricity in India. This 
Bill has now been referred to a select committee, of which the 
Public Works Minister is а member. 

Cable Makers’ Association.—Since our publication of the 
new tables of standards and amended general conditions of 
the Cable Makers’ Авғосіайоп, a few weeks ago (see The 
Electrician for February 18th) we learn that Messrs. Johnson 
and Phillips have ceased to be members of this Association. 
Thie decision on their part is due to general considerations of 
a financial nature rather than on technical grounds, and we 
understand that in fulfilling cable contracts and tendering for 
them, they intend to abide both by the standards and general 
conditions of the Cable Makers’ Association as hitherto. 


Cable Interruptions. Date of Interruption. 


Latakia—Cypruinnnn é June 21, 1899 
Dominica—Martinique ........................... . May 9,1908 
St. Lucia Martinique ....................... . May 9, 1902 
Guadeloupe—Martinique ........................ . May 9, 1902 
Puerto Plata— Martinique ........................ July 10, 1902 
Anjer — Kalianda .................................... Aug. 2,1902 
Guantanamo— Mole St. Nicholaa...... ........... Aug. 5, 1902 
Cayenne — Pinheiro ooo vee Aug. 13, 1902 
St. Lucia—8t. Vincent . .. Sept. 19, 1902 
Reissi-Issa (LVemen) — Camaran .. Oct. 22, 1902 
Cap St. Jacques— Haiphong ..................... . Jan. 3, 1905 
Paramaribo— Cayenne ........................... .. Feb. 27, 1905 
Trinidad— Demerara .............................. „ Mar. 2, 1905 
Jamaica — Colon é%õ .. Mar. 13, 1903 


к Wireless Telegraph Notes. — The Newfoundland Government 
has entered into an agreement with the Marconi Company for 
the erection of в number of stations along the Labrador coast. 
It is stated that the Austrian fleet is to be equipped 
with wireless telegraph apparatus, and that one equadron has 
already been ordered to complete the installation at once. 
The Cunard Steamship Co. has been the first to estab- 
lish the publication on its liners of a daily newepaper con- 
taining nows transmitted by wireless telegraphy. According 
to the Daily Mail, six of this company’s liners are now fitted 
with such a printing plant, and a facsimile was given in its 
issue of March 14th of the front page of the four-page journal 
published on board the “ Etruria." This publication is called 
the Cunard Bulletin. 


Telegraphy in the South African War.—On Friday last, 
before the Royal Commission inquiring into the South 
African War, Brevet-Colonel Б. L. Hippisley, R.E., who 
was Director of Telegraphs throughout the whole of the 
operations, explained the system of telegraphs and telephones 
employed. He also stated that, in addition to 9,395 miles of 
wire previously existing, 18,266 miles of wire were laid down, 
and the business done was represented by 13,575,779 trans- 
actions. The novel feature in the war was the extensive use 
made of field cable lines, of which 8,749 miles were run, and 
by this means and by light aerial lines, many divisions and 
commands were kept in touch with the Commander-in-Chief 
when beyond the reach ef the permanent system. In con- 
clusion, the witness made some suggestions for improvement 
of the telegraph battalion. 


French Cable Enterprise.— A Reuter telegram from Paris 
states that the Minister of Posts and Telegraphs has submitted 


to the Chamber а measure providing for the inclusion in the 
Budget for 85 years of a credit for completing the system of 
cables to the French colonies, and especially for the laying of 
cables from Brest to Dakar, in Senegal, and from the island 
of Réunion to Madagascar, in order that the existing cables 
of those two colonies may be duplicated. The French Govern- 
ment is said to have negotiated with Great Britain the right 
of landing the cable from the island of Réunion at Mauritias. 
It has farther entered into negotiations with Holland for the 
laying of a cable between Saigon and Pontianak, in Borneo, 
with a landing point on the island of Pulo Condou, about 
150 miles to the south of the town of Saigon in the China Sea. 
The Dutch cable will be extended to Batavia. 

The Electrical Equipment of the Inner Circle.—The Daily 
Chronicle states that the first of the new motor cars which the 
Brush Electric Engineering Co. is manufacturing for the 
Underground Electric Railways Company of London, to be 
employed as rolling stock on the Inner Circle, has been 
delivered at Harrow. The District Company has ‘‘ electrified " 
a section of its line, from Harrow to Ealing, a distance of 
6 miles, upon which experimental trials will be made, and 
which will also afford facilities for training their motormen. 
Our contemporary goes on to state that should this motor car 
prove satisfactory, it will be adopted both for the Circle and 
the tubes which are now in the hands of the Underground 
Electric Railways Company of London. This latter state- 
ment can hardly be correct, however, as the size of the tubes 
will not permit of the rolling stock which the Circle can 
accommodate, and Mr. Yerkes definitely stated before Lord 
Windsor’s Committee last year that larger and more com- 
modious rolling stock would be employed on the Circle than 
on the tubes, and that there would be no inter-communication 
between the two. Possibly, however, the electrical equip- 
ments will be identical. 

Lecture on Light.—The third of the series of lectures on 
"Tight: its Origin and Nature,” was given by the Right 
Hon. Lord Rayleigh, F.R.S., at the Royal Institution last 
Saturday afternoon. Commencing on the duration of light, 
Lord Rayleigh commented on the length of time which it was 
customary to allow for lighthouse flashes on the French coast. 
He thought their standard of one-tenth of a second was too 
brief, as, although it would be visible, уе& more time was required 
in order that the location might be observed. In intermittent 
lights, a frequency of 25 to 80 per second would have practically 
no effect upon the human eye, the light appearing as a continu- 
ous one; below this number a flicker was perceptible. A black 
and white striped disc was then rotated, and while the room was 
in darkness a magnesium powder flash was thrown upon the 
disc ; its app2arance was a dark grey. When it was illuminated 
with an electric spark, however, the black and white stripes 
were seen distinctly. Lord Rayleigh explained that this was 
due to the duration of the light, the magnesium lasting 
about one-tenth of a second and the electric spark one- 
millionth of a second. He then demonstrated, by means of 
a thermopile and galvanometer, that the energy in light raya 
is always proportional to the heat possessed by them, and that 
the invisible infra-red rays were ‘‘ hotter” than the visible 
ones. It was also shown that the colour of a substance 
depends upon its thickness, and that by mixing red and green 
yellow could be produced ; thus proving that yellow can be, 
contrary to popular belief, derived from other colours. 


A New System of Electrical Illumination.— A new patent 
system of electrical illumination, known as the Linolite ” 
system, is being introduced by the Linolite Co., and will 
be exhibited in the library of the Royal Institution to- 
day, before and after the evening lecture (which is not 
upon an electrical subject). The device consists of a 
‘line о’ light," produced by a series of straight tubular 
lamps carried in a semi-cylindrical reflector. The lamps 
are each Yin. long, with straight filaments (except in the case 
of some with a single curl at the centre) and one contact 
plate at each end. They are held in spring holders of 
exceedingly simple construction, in the pattern manufactured 
for external lighting and illuminating buildings, &c., and 
in concealed brass terminals, highly plated, in the type 
used for theatre, shop and all internal lighting. The 
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leads are carried in the beading at either side of the 
reflecting trough, and are looped into the spring contacts ; 
for 100-120 volts the lamps are all in parallel, while for 
higher pressures they are arranged two in series. The 
reflector measures about 2}in. deep, and can be made in any 
desired length; the lamps can also be made of any candle- 
power, the power absorbed being about 3°75 watts per candle. 
The light is distributed uniformly over an angle of 180deg. 
and gives a brilliant effect when seen directly ; it is, however, 
preferable in applications such as shop window lighting—for 
which the system is especially suitable—to direct the light 
from the spectator towards the goods exhibited, во as to 
avoid glare. The reflectors are made either of nickelled 
copper or polished aluminium, the latter being cheaper and 
equally effective, while there is no thin plating to be worn off 
by repeated polishing. We are informed that the fire insurance 
offices approve of the system. 

Presidency of the Institution of Electrical Engineers.— At 
the meeting of the Institution of Electrical Engineers on 
Thursday last week, Mr. J. Swinburne made an important 
announcement with regard to the presidency of the Institu- 
tion. He alluded to the fact that the forthcoming Inter- 
national Telegraph Conference was to take place in May and 
June of this year, thus breaking into two sessions of the 
Institution. This Conference was, he pointed out, of enor- 
mous importance to the Institution, which was originally the 
Society of Telegraph Engineers. It was true that not many 
Papers on telegraphic subjects were now read before the 
Institution, but this was largely due to the fact that the 
subject had now reached such a high pitch of perfection 
that very little further improvement was to be looked for. 
In the circumstances, the Council thought it desirable 
that everything should be done to entertain the Con- 
gress, and for the Institution to take part in it in a 
proper manner. A difficulty occurred, because the Con- 
gress was to take place at the end of one session and the 
beginning of another, and the Council felt very strongly that 
the right thing to do was to have one president to take 
charge of the Institution over that time, and to select one 
specially for the purpose. There was practically only one 
man who was specially the right man to be president under 
the circumstances, and he had little doubt that the Council 
would select him. In order that the Council might have a free 
hand in this matter, he proposed to send in his own resigna- 
tion at once. Then, by the regulations, a new president could 
be nominated, who would take the chair until the annual 
general meeting. After the annual general meeting a presi- 
dent would have to be nominated in the usual way. When 
the members knew whom the Council proposed as president 
for the remainder of this seseion, he had little doubt but that 
he would be unanimously elected for the following year also. 

Dr. Fleming's Cantor Lectures on Wireless Telegraphy.— 
Having in the last two of his series of Cantor lectures treated 
of the transmitting arrangements in modern Hertzian tele- 
graphy, Prof. Fleming on Monday last entered upon the con- 
sideration of the receiving devices. Sketching lightly the 
mode of propagation of the waves, he pointed out how essen- 
tial to the receiving end was height of mast if many of the 
expanding rings of magnetic force were to cut the air-wire. 
Nothing, he said, could compensate for lack of height, 
though some attempts had been made to multiply the 
E.M.F.s generated in short air-wires. These attempts had 
not been successful. The multiplication of the current at 
the foot of the air-wire was, however, achieved by the 
introduction of the fan-shaped ” aerial. This, as is now 
well known, consists of a bundle of equal wires diverging 
from below in the fashion of an inverted square pyramid. 
At the common junction, which is, practically, a poten- 
tial node, the currents separately generated in each wire 
by the incident radiation are added together. In any form 
of aerial which is earthed at its lower end, а current loop 
occurs, rendering the foot of the air-wire the worst place to 
put the coherer or other wave-detecting device which feels 
potential difference. In fact, in the simple air-wire the ideal 
place for the coherer is the top of the wire. This position is 
impracticable, of course. To overcome this difficulty various 
devices have been used. The best known is Marconi’s trans- 


former (the *'jigger "), "which so transforms the current at 
ihe loop near the earth as to apply the largest possible 
Р.Р. at the terminals of the coherer. Here Dr. Fleming 
introduced а term he has invented to signify any wave- 
detecting device. His new word is “ kumascope,” from 
кура, a wave. He then proceeded to classify and describe 
the chief forms of wave detectors. In the first group 
the instruments known as coherers have place. Hughes’ 
microphonic contacts, Calzeochi-Onesti's heaps of filings, 
Lodge's point and plane, and Branly's sensitive tube were all 
touched upon. In Branly’s tube Marconi’s great improve- 
ments consisted in great reduction in size, proper choice of 
materiale, and the invention of the V gap to permit of sensi- 
bilities variable at will. In the next group fell the self- 
decohering devices of Castelli and Solari, Neugschwender and 
Schäfer. The Castelli-Solari arrangement consists of a 
globule of mercury between adjustable plugs fitting in a small 
glass tube, it will be remembered. In the third group came 
the magnetic detectors of Rutherford and Marconi, which 
depend for their action on the demagnetisation produced in 
magnetised steel by the passage of oscillations through an 
encircling solenoid. A method of making the phenomenon 
visible to an audience has been designed by Dr. Fleming and 
was exhibited. The telephone of Marconi’s arrangement is 
replaced by a galvanometer and the re-magnetisation of the 
demagnetised steel rendered automatic by a quickly rotating 
commutator. Other classes of detectors were exemplified by 
the De Forrest electrolytic receiver and by Fessenden's thermal 
detector. The former of these consists of two opposed peroxide 
of lead plugs in а salt solution, between which are formed, by 
electrolysis, minute bridges of metal which are ruptured by 
the passage of oscillations. The latter, Fessenden’s receiver, 
depends on the variation of resistance produced in an extremely 
fine platinum filament when it is heated by the passage 
through it of the received oscillations. 


MEETINGS OF SCIENTIFIC SOCIETIES, Ac. 


(To-day) FRIDAY, March 20th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read and discussed : 
* A Premium System Applied to Engineering Workshops," by 
James Rowan. 
BATURDAY, March 21st. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
11 ат. Visit to the Charing Croes and Strand Electricity Supply 
Corporation's Works, 85, Commercial-road, Lambeth. 
ROYAL INSTITUTION. 
$ p.m. Afternoon Lecture IV. by the Right Hon. Lord Rayleigh, 
F.R.S., on Light: Its Origin and Nature." 
GLASdo .] TECHNICAL COLLEGE SorEeNTIFIO SOCIETY. 
7:30 p.m. Ordinary Meeting at 38, Bath.street, Glasgow. Paper to 
be read: “ Stirling Water-tube Boilers,” by Robert Baillie. 


MONDAY, March 23rd. 


SOCIETY or ARTS. 

8 p.m. Cantor Lecture IV.: “ Hertzian-Wave Telegraphy in Theory 

and Practice," by Prof. J. A. Fleming, F.R.S. 
WEDNESDAY, March 25th. 
INSTITUTION OF ELECTRICAL ENGINEERS: BIRMINGHA® LOCAL SECTION. 

3:45 p.m. Visit to the Metropolitan Carriage and Waggon Co.'s 
Works at Saltley. 

7:30 p.m. Ordinary General Meeting in the University Buildings. 
Mr. A. M. Taylor will give a short summary of his reply to the 
discussion on his Paper, “ Network Tests and Station Earthing,” 
read at the previous meeting, after which Prof. F. W. Burstall 
will read a Paper on “ Power Transmission by Gas." 

INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read: 

“ Notes on Three-phase Motor Design,” by F. J. Hiss, jun. 
THURSDAY, March 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Meeting to take the adjourned discussion on 
Messrs. Field, Constable and Fawssett's Papers. Time permitting, 
Mr. W. Aitken will read a Paper on Divided Multiple Switch* 
boards.” 

FRIDAY, March 27th. 
INSTITUTION OF CIVIL ENGINEERS : STUDENTS’ SECTION. 

8 p.m. Meeting at 25, Great George-street, S.W. Paper to be read: 
The Advantages of Motor-Driven Printing Machines,” by J. G. 
Y. D. Morgan. 

BATURDAY, March 28th. 
ROTAL INSTITUTION. 

3 p.m. Afternoon Lecture V. by the Right Hon, Lord Rayleigh, 
F.R.S., on “ Light: Its Origin and Nature.” 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnrern р’Атве.] 


Large Induction Coils.—Maxwell's formula for the induc- 
tance of a coil of rectangular cross-section may be put into 


кишш L= dear! log, - 100) 


where a is the mean radius of the coil, » the number of 
turns, r the diagonal of the cross-section, and N) а term 
depending only upon the shape of the cross-section. Fora 
square cross-section, /(0) = 0-88. J. E. Ives has calculated the 
inductances of seven coils of varying dimensions constructed 
with wires whose centres were „in. apart. He finds that a 
coil of maximum inductance must have a square cross-section ; 
and that the inductance of a coil, with a given length of wire, 
increases rapidly as the mean radius is increased up to the 
maximum inductance, and then, as the mean radius is 
increased still further, decreases very slowly. Therefore, it is 
better to make the mean radius too great than too small. For 
coils of maximum inductance, the inductance increases very 
rapidly as the length of wire used increases, but not quite as 
fast as the square of the length. Thus the maximum induc- 
tance obtained with 5,000ft. of wire was 1:05 henrys, and with 
10,000ft. of wire it was 8-88 henrys. 
(J. Ives, Phys. Rev., February, 1903.) 


Intensity and Wave-length of Röntgen Rays.—G. Holtsmark 
utilises the secondary rays produced by the impact of Röntgen 
rays in order to measure the intensity of the latter. This is 
necessary on account of the uncertainty which attaches to 
their measurement by means of the photometric and ionisa- 
tion methods. A plate of lead or platinum is encased in an 
aluminium box and exposed to X-rays. The secondary rays 
produce а negative charge on the aluminium and а positive 
charge on the lead or platinum. On connecting the latter 
with the earth, a continuous current may be observed and 
measured. This current is directly proportional to the inten- 
sity of the Rontgen rays. The author has used this method 
for the measurement of the absorption of X-rays by various 
metals. Taking the values obtained, and using Helmholtz’s 
theory of dispersion, he shows that the wave-length of a radia- 
tion is proportional to the square root of the coefficient of 
absorption. In Rontgen rays, the refractive index equals 
unity, as it should if the frequency is about the same as the 
frequency of vibration of the electrons, or greater than that. 
The values for the wave-length vary according to the metal 
used for absorption. The highest value is 51:844, obtained 
from gold, and the lowest 2°4u,, obtained from steel and zinc. 

IG. HorrTsMABE, Ann. der Physik., No. 5, 1905.) 


Polarisation of Röntgen Rays.—Having proved that X-rays 
are propagated with the velocity of light (see T'he Electrician, 
November 21, 1902, p. 189), R. Blondlot has proceeded to deter- 
mine whether they are polarised, or can be polarised artificially. 

H A 6 


A 


He argued that since every X-ray originated in a cathode ray, 
the two rays would determine a plane with respect to which 
the X-ray might show symmetrical properties varying in 
different directions. He used a small spark as а detector. A 
focus tuba was connected with an induction coil by the 
insulated wires BH, B’H’. Two other wires, Alc and A'Ic', 
terminated at A and A’ in two turns taken round the straight 
wires, but insulated from them. At сс а spark micrometer 
was introduced, and it was shielded from the X-ray tube by a 
screen of aluminium. Now the author found that the effect 
of the X-rays in facilitating the discharge at cc’ depended upon 
the orientation of the spark-gap, being a maximum in a hori- 


zontal position, and zero in а vertical position. The plane in 


| which the rays act is that containing themselves and the cathode 


rays. The author also has achieved the remarkable feat of 
rotating this plane of polarisation by means of quartz and 
sugar. The secondary X-rays are similarly polarised. 

(К. BroxpLor, Comptes Rondus, February 2, 1903.) 


Efficiency of the Mercury Arc.—W. О, Geer has found that 
the efficiency of the mercury arc is far and away superior to 
that of any other artificial illuminant. Taking the efficiency 
of an argand gas burner as 0:016 and that of an incandescent 
lamp as 0:06, the efficiency of the aro light is 0-1, that of 
acetylene gas the same, and that of the Geissler tube 0°32. 
Now the author finds that the efficiency of the mercury arc 
varies from 0:41 to 0:48, or, in other words, that the propor- 
tion of energy supplied which is converted into visible light is 
nearly 50 per cent. This is the highest known radiant 
efficiency. In measuring the efficiency, the author used a 
thermopile, and separated the heat rays from the light rays 
by interposing a water cell and an iodine cell. He also took 
care to allow for the heat radiated from the walls of the tube. 
This is very high, probably owing to the absorption of rays of 
great wave-length, aud ів sufficient to make the meroury boil 
in a very short time. The author worked with very short 
exposures, and recorded the cooling curve with the aid of a 
chronograph. The distance between the mercury terminals 
was about 2cm., the are was 50m. long, and the energy was 
supplied by a 110-volt direct-current circuit. 

[W. C. GEER, Phys, Rev., February, 1903.) 


Dark Cathode Space.—AÀ. Wehnelt has made some careful 
measurements of the distribution of potential in the dark 
cathode space. He finds that Graham’s maxima and minima 
do not exist, but must be attributed to faults introduced by 
the use of double probes. Schuster’s interpolation formula 


V. V(I — e Kx) 


is not confirmed. When the cathode is closely surrounded 
by glass walls there are great transverse differences of poten- 
tial between the wall and the axis of the tube. The equi- 
potential surfaces are not planes, but are characteristically 
curved. The path of the cathode rays is governed by these 
equipotential surfaces. When a spherical cathode is in an 
open space, the total free electricity round it is positive. The 
walls of the tube act practically as anodes, and it is, there- 
fore, the canal rays, and not the cathode rays, which get 
crowded towards the axis of the tube. This implies that the 
positive particles are the ones which really govern the distri- 
bution of potential, and the negative electrons elicited by 
them follow the field created by the positive ions. Cathode 
rays which do not proceed from the centre of the cathode are 
strongly deflected, and produce little fluorescence. 
[A. WEHNELT, Ann. der Physik., No. 3, 1903.] 


Pressure in the Mercury Arc.—J. Stark and M. Reich deter- 
mine the pressure in the mercury arc by attaching a mano- 
meter tube direct to the mercury vessels. They find that if 
the mercury arc plays in a tube without a condensing vessel, 
the vapour pressure rises rapidly in the first two minutes. 
When the glass tube has grown so hot that small mercury 
droplets evaporate inside, the pressure rises rapidly from 2mm. 
to 10mm. At the same time the current decreases and the 
difference of potential of the electrodes increases. If, on the 
other hand, the tube is provided with a condensing attach- 
ment, then,'on closing the circuit, the vapour pressure increases 
during the first few minutes to some 5mm., and remains 
steady after that. The condensing vapour, as it enters the 
condensing vessel, glows with a reddish colour, and shows the 
game spectrum lines as the aro, except that the less refrangible 
lines are accentuated. The condensing vapour is, therefore, 
cooler, but still hot enough to glow. As the difference of 
pressure between the arc and the condensing vessel increases, 
the condensing vapour contracts more aud more into a sheaf, 
and finally becomes a cylindrical pencil. While it is still a 
divergent shesf it shows a kind of stratification. 

[Srakk and Квісн, Phystkal. Zeitschr., March 1, 1903.] 
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Magnetic Effect of Moving Dielectrics.—H. Pender has 
recently shown that if an ebonite disc rotates in an alternating 
electric field, alternating currents are induced in a neighbour- 
ing conductor. With a difference of potential of 7,470 volts 
he obtained a deflection of 4:5mm. trom the current when 
rectified. A. Eichenwald calculates this deflection theoreti- 
cally by supposing that the fictitious charges on both sides of 
the ebonite disc form two contrary convection currents during 
the rotation of the disc, and change their direction with 
every change of the current. The calculated value agrees 
closely with the experimental valne, and it thus becomes clear 
that a fictitious charge can produce a magnetic field in the 
same manner as a real charge. The calculation of convection 
effects is thus greatly facilitated. The author has made a 
number of experiments with dielectrics moving in a steady 
electric field, and producing a steady magnetic deflection. 
These experiments have the advantage that no transformation 
of energy takes place. He proves that if a condenser is charged 
to a certain difference of potential, and moved together with 
the dielectric, it exerts a magnetic effect independent of the 
material of the dielectric. The essential element in this con- 
vestion effect seems to be the motion of the charge relative to 
the electric field generated by the electrio charge itself in 
moving through a fixed ether. 


[A. E1cHENWALD, Physikal, Zeitschr., March 1, 1903.) 


THE TRAFFORD PARK POWER SUPPLY. 
(Concluded from page 851.) 


The original continuous current switchboard has been 
largely extended, and now comprises 12 dynamo panels and 
20 feeder panels, the balancera being controlled from а main 
panel in the centre. In addition to this a separate switch- 
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board has been supplied for controlling the booster for raising 
the voltage on the Ship Canal docks feeder. The main board, 
which was built by Messrs. Cowans, consists of substantial 
slate panels mounted on iron framework, with 84jin. parti- 
tions between the centres of the various dynamo and feeder 
panels. The set of panels in the centre of the switchboard 
contain the necessary switching gear for dealing with Ше 
balancers and the middle-wire connections. Immediately 
on the right-hand of the centre panels three large Andrews 
return current cutouts are mounted. These are for the three 
1,000 н.р. generators; the main switch and equaliser switch 
for the opposite pole of these generators being mounted on the 
left-hand side of the centre panels, The panels beyond these, 
both on the right and left-hand sides, are for the various 
circuits. Each one of these contains one of Messrs. Cowans 
latest “J.M.” type circuit-breakers provided with loose 


handles so arranged that the cut-out cannot be closed on a 
short circuit. All the instruments on the board, with the 
exception of the illuminated dial voltmeters, are by Messrs. 
Nalder Bros. and Thompson. The six illuminated dial volt- 
meters at the top are of the Weston type. | 

Iu addition to supplying lighting and power in Trafford 
Park and along the banks of the Ship Canal, the company 
supply power in bulk to the Sale Urbau District Council, 
9 to 4 miles distant. This is effected as follows: — Three- 
phase current is taken from the double current generator by 
three 20kw. single-phase transformers supplied by the British 
Schuckert Co., which raise the voltage from 310 or 340 to the 


line voltage of 3,000. The primaries of these transformers 


are delta-connected and the secondaries star-connected, and 
the primaries are provided with regulating switches for cutting 
out winding in order to adjust the ratio of transformation. 
Cooling is satisfactorily obtained by means of efficient venti- 
lation. If the donble-current generator does not happen to be 


running, current is fed from one of the continuous: current 


machines to a motor.alternator having an output on the 
alternating side of 68 kilovolt-amperes on a circuit with a 
power-factor of 0-85. This set was supplied by the British 


Schuckert Co., and consists of a shunt-wound, continuous- 


current motor capable of developing 105 в.н.р. at 600 revs. 
per min, and taking current at 500 to 550 volts, directly con- 
nected to a three-phase alternator generating current at 
8,000 volts with a frequency of 30 cycles per sec. On the 
same shaft is mounted a four-pole exciter giving the required 
exciting current at an E.M.F. of 65 volts. The switchboard 
at Trafford for the Sale plant comprises a low-tension alter- 
nating-current panel with a three-pole switch, three-single- 
pole fuses and one ammeter for controlling the alternating 
current from the double-current generator. There is also a 
high-tension panel with three-pole switches and fuses for the 
high-tension alternator and for transformers, and provided with 


PT TT TTT TAT TT 
— — —— 
cg рү 
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the usual synchronising gear, ammeter and voltmeters. The 
voltmeter is arranged so that it can be put across any pair of 
the line wires, while a second instrument is provided for the 
machine and transformer. The ammeters are on one wire of 
the system only. A continuous-current panel with motor 
starter and field regulators for the motor-generator is also pro- 
vided. The fuses are of the usual Schuckert pattern for 
high-tension work, and the high-tension switches are of the 
“horned” type. The gear is mounted on enamelled slate 
panels supported in an angle-iron framework. 

At Sale sub-station there are two motor transformer 
sets, supplied by the British Schuckert Co., each consisting 
of a three-phase asynchronous motor coupled to two con- 
tinuous-current generators, each of which gives an output of 
25kw. at 285 to 250 volts at 585 revs. per min. The alter- 
nating-current motors are wound for the full line pressure of 
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9,000 volta. The high-tension switch gear at Sale is similar 
to that at Trafford, and comprises, in addition, two starters for 
the alternating-current motors for inserting resistance in the 
rotor windings. 
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The mains between Trafford and Sale were provided by 
W. T. Glover & Co., who also eupplied those described above, 
and consist of one three-core lead-covered and armoured cable 
laid direct in the ground (& pilot line is also laid in the same 
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SWITCHBOARD., 


In the Trafford Park engine room there are two balancers, 
by the Electric Construction Co., with double- wound arma- 
tures and auxiliary poles for automatic regulation, for use on 
the three wire network. 

The cables for continuous-current distribution are single- 
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sheathing) and a duplicate main consisting of а three-core 
leadless diatrine insulated cable laid in Howard bitumen 
conduit. The area of each core of the mains is 0:0175 sq. in. 
There is one lead-covered and armoured, single-core cable, run 
to Messrs. Glover's works for their use only. — 
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core lead-covered and armoured, and laid in Doulton conduits. 
They vary in size from 0:3 to 0°75 of a square inch. There is 
no distinction between feeders and distributors, consumers’ 
services being connected direct to the feeders, so that they act 
as distributore. 


The Power Company have very few consumers, but they are 
nearly all very large ones, two-thirds of the entire station load 
being power; the effect of this is seen by the specimen load- 
curves given on p. 888 In the right hand curves, the 
winter load-curve is shown by а full line, and the summer 
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load-eurve is dotted. The average load-factor during 1902 
was 40 per cent., and in the same year 2,000,000 units were 
generated. The top load during the winter just over was 
1,100kw. Cost of production at the present time works out 
at about 0:924. per unit. 

The original] power station supplied continuous current on а 
three-wire system with 500 volta between the outers, the middle 
wire being earthed. In order to supply current to the tram- 
ways now being constructed in Trafford Park, a motor-generator 
set is being installed, which takes current from the three-wire 
system at 500 volts, and generates current for the tramways 
at 525 volts, the rails acting as the return conductor in the 
ordinary manner. The output of the motor-generator is 
125kw., and it consists of two similar machines mounted on 
one bedplate with the shafts coupled. The speed of the set 
із 450 revs. per min. It is being supplied by Messrs. Mavor 
and Coulson. 

Apart from the electrical generating plant, the Trafford 
Park Power Co. have installed a Mond gas plant for supply of 
cheap fuel and power gas to surrounding works. The mains 
are already laid, and the two producers are capable of dealing 
with 40 tous of the cheapest slack per day. 

We are extremely indebted to Meesrs. Lacey, Clirehugh and 
Billar for their kindness in providing us with some of the 
information contained in this article, and also to Mr. John W. 
Donnet, the resident engineer, who courteously conducted our 
representative over the works and afforded him every facility 
for obtaining the necessary details and photographs. 


AN ELECTRICALLY OPERATED OIL CIROUIT- . 
BREAKER FOR HIGH-TENSION CIRCUITS. 
[COMMUNICATED. | 


The great increase during recent years in the size of central 
stations, and the currents and voltages handled therein, has necess i- 
tated great developments and improvements in the switching 
apparatus. While a few years ago moet alternating-current switch- 
boards were fitted with hand-worked knife switches, with modern 
high-teneion and large current apparatus it is often found that very 
considerable effort is required to operate switches, and thus it is 
advisable to substitute some other power for that of the switchboard 
attendant’s arm. But a more important advantage of the new system 
is that it greatly reduces the size of the instruments to be actually 
handled by the operator, so that it centralises within a very small 
space under his hands the control of the whole station, while an 
indication of the condition of every circuit is before his eyes., At 
the same time much needless complication may be saved by the 
location of the main switches in places rendered most desirable with 
regard to the general lay-out of the station. 

While the carbon shunt open-air long-break switch has given 
excellent results in a great variety of service, there are places where, on 
account of space or other limitations, its use would not be feasible. 
This fact has led to the introduction of the high-tension oil-break 
switch, which satisfies the conditions of compactness, reliability and 
safety. The new introduction of power-operated oil-break switches 
may be said to mark the latest step in advance in.modern switch 
gear. As pioneers in the use of high-tension alternating currente, 
the Westinghouse Electric Company have devoted special attention 
to the construction of high-tension switch , and their latest device 
of this nature, known as the Westinghouse type “С” circuit-breaker, 
presents features of great interest. 

The accompanying illustrations show a three-pole, double-break 
automatic oil circuit-breaker, actuated by electromagneta. It is 
erected in a masonry structure with each pole and oil tank in a 
separate fire-proof compartment. There are two stationary contacts 
to each pole, one connected to the incoming and the other to the 
outgoing lead of the same phase, each contact being mounted on a 
large porcelain insulator. In the illustration, one of these insulators 
may be seen in the right-hand compartment. The insulators are 
fastened to a cast-iron trame, which also supports the enclosing oil 
tank, the frame itself being supported from the soapstone slab at the 
top of the masonry walls by strain insulators. 

The movable contact for each pole consists of a U-shaped piece of 
copper fastened to the end of a stout wooden rod. In the closed 
position of the switch, one of the U-pieces electrically connects the 
two stationary contacts. The wooden rods, carrying the movable 
contacts, are fastened at their upper ends to a common cross-bar, 
which extends over the three masonry compartments, and is 
supported by a system of levers giving a straight line up-and-down 
motion. The cross-bar is raised by the enclosing magnets, assisted 
at the beginning of the motion by a pair of balancing springs. The 


springs and the case containing the magnets are at the upper right- 
hand corner in the illustration. 

A toggle joint, at the left in the illustration, automatically locks 
the system of levers when the circuit-breaker is in the closed position. 
When it is desired to open the circuit, this toggle joint is released 
by a blow from the tripping magnet, whereupon the cross-bar, under 
the influence of gravity, aided by a powerful spring, quickly агора, 
opening the contacts. The break takes place first at the main con- 
tacts and afterwards at a removable plug attached to the stationary 
contact, which enters a hole in the movable contact. This pl 
thus receives all the effects of any arcing that may take place, said 

ing removable, is easily renewed. 

Current for the closing and tripping ets is derived from the 
exciters, storage battery,or other source of low-tension direct-current 
supply. If neceseary, the circuit-breakers may be operarea by hand 
without in any way disturbing the mechanism. The oil tanks, one 
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A Westinghouse electrically-operated automatic oil-break circuit- 
breaker, showing the left-hand compartment, closed with an iron door, the 
oil tank suspended in the middle compartment, and the right-hand com- 


partment without the oil tank. The overload relay is just above the second 
brick pier from the right, and the tripping device just above the third pier. 


of which is shown in the middle compartment, are constructed 
of heavy sheet metal, and the interior is lined with insulating cement, 
which is moulded to fit closely about the terminals and moving con- 
tact piece, leaving just sufficient room for the free movement of the 
parts in oil. The amount of oil required is thus reduced to a mini- 
mum. When the circuit-breaker is open, the wooden rod inter- 

ses an effective barrier between the terminals of each pole. 

uitable levers are provided for handling the tanks, which may be 
lowered away from the contacts and removed without disturbing 
the rest of the circuit-breaker. The entire mechanism can be set 
in ре апа adjusted before the oil tanks are placed in position, 
and, if necessary, they may be filled in position, the oil level 


being indicated in a short sight gauge. The tanks are insulated 


THE ELECTRICIAN, MARCH 20, 1908. 


891 


from the circuit, and ав all the live metal parts are immersed in oil, there 
is no possibility of receiving a shock through touching the breaker. 

Mounted on each circuit breaker is a small double-pole, double- 
throw knife switch, which is used with the indicating and tripping 
circuits, and is actuated by the motion of the levers of the breaker. 
The controlling and indicating devices consist of a control switch, 
an electro-mechanical tell-tale indicator, and a lamp, suitably 
mounted at the main switchboard. A polyphase overload relay, 
connected to series transformers in the main circuits is provided for 
automatic opening. The control switch is of the drum type, and 
bas three positions—“ closed," “ off” and “open.” It will remain in 
the “open” or “off” positions of itself, but if thrown to the 
“closed " position it will return to the “ off” position as soon as the 
handle is free. In the “ off” position it connects the control circuit, 
во that if the oil circuit-breaker opens through the action of any of 
the automatic devices the lamp will be lighted on the switchboard 
to attract the attendant's notice. If the oil circuit-breaker is opened 
by the operator throwing the control switch to the open" position 
the lamp does not light. 

The mechanism of the tell-tale indicator consists of an electro- 

et which attracts a pivoted armature through an angle of about 

eg. Attached to the armature is a disc with a pointer, which 

indicates to the eye the “open” or “closed” position of the oil 
circuit-breaker. 

In the illustration, the closing mugnet is partially hidden by the 
overload relay. This operates on the principle of the single- 
phase induction motor. Each of the sectors swings between the 

les of an alternating-current electromagnet. Part of each pole 
is surrounded by a short-circuited strip of copper, which acts to 
retard the magnetic flux and thus produce a shifting field. This 
tends to move the counterweighted sectors, which carry a contact 
closing the tripping circuit of the circuit-breaker. The two sectors 
are connected in parallel, and either alone will trip the breaker. The 
currents for their msgnets are derived from the phases of the main 
circuit by series transformers. 

The above-described apparatus, though but recently introduced, 
has been found to meet а large demand and is in very successful 
operation. 
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PHYSICAL SOCIETY. 


At a meeting of the Physical Society on February 27th, Dr. R. T. 
Glazebrook, F.R.S., President, in the chair, 

A Paper by Prof. FLEMING and Mr. CLINTON, 
On the Measurement of Small Capacities and Inductances,” 
was read by Prof. Fleming. The measurement of small capacities 
and inductances has become important in connection with Hertzian 
Wave Wireless Telegraphy. For the measurement of small capacities, 
when the dielectric 1s air or some other substance not possessing the 
quality commonly called absorption, no method is во easy to apply 
as that depending upon the rapid charge and discharge of a condenser 
through a galvanometer. This method has been extensively employed, 
the only difference being in the nature of the commutator for charg- 
ing and discharging the condenser. The authors of the Paper have 
had considerable experience with taning-fork devices for commu- 
tating, but have found them troublesome in practice. They have 
therefore designed a rotating commutator which renders the measure- 
ment of small capacities a matter as easy as the measurement 
of resistance on a Wheatstone bridge. The appliance is described in 
the Paper, and the authors claim that they have worked out a tho- 
roughly satisfactory form of rotating commutator, designed more from 
the point of view of an engineer than an electrical instrument maker. 
For use with the instrument a moving-coil differential galvanometer 
has been designed. The magnetic field at either of the coils can be 
varied by means of a piece of soft iron, which can be moved about 
in the field. By using a differential galvanometer the method can 
be reduced to a null one and made independent ot a knowledge of 
the E.M.F. employed in the experimente, The authors have made 
a number of experiments upon the capacity of aerial wires, such as 
are used in Hertzian wave telegraphy, and have also investigated the 
laws governing the capacity of such wires when grouped together in 
certain ways, and verified experimentally, as far as possible, the 
formula for the capacity of insulated wires in various positions in 
regard to the earth. The experiments are given at length in the 
Paper, and the results practically obtained are compared with those 
derived from theoretical considerations. In all cases the total 
measured capacity of » wires is less than n times the capacity of one 
wire. In dealing with small capacities, a difficulty arises in con- 
nection with the allowance to be made for the capacities of the leada 
and the commutator. The capacity of an object measured, as it 
would be in free space, is only obtained to a first approximation by 
deducting the capacity of the leading wire and commutator from that 
of the leading wire, commutator and object. For the measurement 
of small inductances the authors have constructed an instrument, 
similar to the secohmmeter of Ayrton and Perry, upon the same lines 
as their rotating commutator. Ву making the apparatus substantial 


and eliminating all insulating material, except air, from the surface 
of the rotating drums, and abolishing all flimsy spring-contacts, the 
have produced an apparatus which ie much more satisfactory to wor 
with than the ordinary secohmmeter of the instrument-makers. The 
determinations of inductance were made by Anderson's method. 

Prof. AYRTON said he was glad to see that theauthors had brought out 
an apparatus constructed on engineering lines. He mentioned that the 
secohmmeter used in his laboratory was not the instrument of the instru- 
ment-makers' catalogues, but more like the one exhibited. Prof. Fleming 
had given some account of the history of the subject, and bad referred to 
early experiments carried out by using tuning-forks as commutators. 
Rotating commutators were, however, in use some time before the intro- 
duction of tuning-fork arrangements. The fact that air was superior to 
mica, ebonite or other substances as the insulating material at the surface 
of а rotating commutator had been recognised by Prof. Perry and himself 
in a patent taken out many years ago. The authors had raised the 
question of the legitimacy of subtracting the measured capacity of the 
commutator and leads from the measured capacity of the commutator, 
leads and condenser in order to obtain the capacity of the condenser. He 
pointed out that the results of the experiments described in the Paper 
shcwed that this procedure was wrong. He asked in wbat respect 
Anderson’s method of measuring а self.induction was superior to the 
method of comparing it directly with a standard variable self-induction. 
Referring to the galvanometer used in the experiments, Prof. Ayrton 
pointed out that, the device of shunting the magnetic flux through à piece 
of soft iron had been used before. There were two objects in employing 
such а shunt. In the first case, when using an ordinary moving.coil 
galvanometer as a voltmeter, it was n to keep the sensibility 
constant, and any alteration in the strength of the magnets could be 
counterbalanced by а movement of the shunt. In the second case the 
shunt was useful in the construction of differential moving-coil galvano- 
meters. Some years ago a series of observations were conducted in his 
laboratory to determine the errors which might enter into experiments 
carried out with а rotating commutator, and he remarked that, in order to 
avoid contact differences of potential, it was essential that the commutator 
and the brushes should be made of the same material. 

Prof. S. P. THOMPSON said the experimenta were the first which had 
been made upon the capacities of wires suspended near each other in air. 
Referring to the measurement of small capacities, Prof. Thompson briefly 
described a method which he had published similar to Carey Еовіег'в 
method of comparing two nearly equal resistances. АП that is required for 
accuracy is a known standard capacity and a calibrated sliding condenser. 

Mr. A. CAMPBELL exhibited the commutator used for condenser 
tests at the National Physical Laboratory. It is similar to that 
designed by Mr. Searle and used by him and Prof. J. J. Thomson in 
their determination of the value of “v.” In this commutator the 
ebonite insulation does not fill the spaces between the segments, and 
is never touched by the brushee, thus giving satisfactory insulation. 
By its aid many measurements have been made of the B.A. air 
condensers, the capacity of each of these being about 0 02 microfarad. 
The galvanometer used was so sensitive that the time measurement 
had to be carefully performed to get equal accuracy. In the earlier 
experiments an ordinary moving-magnet galvanometer was used, but 
it was discovered that if the magnet at its zero position was not 
exactly parallel to the planes of the coils, considerable changes 
occurred in the observed capacities when the battery was reversed. 
This effect was due to the fact that, with the needle in such a 
position, the galvanometer could respond to alternating currente, and 
that its deflection (except when the needle was exactly at right 
angles to the coil axis) was partly due to the mean current and partly 
to the square-root meaa square current. When a condenser of } micro- 
farad was put in parallel with the galvanometer the effect practically 
disappeared. А moving coil galvanometer, however, was found t» be 
quite free from such effects, and this type had been used in nearly all 
the tests. The differential galvanometer described by the authors 
appeared admirable, and would be а useful instrunient for а number 
of purposes, a great advantage being that the mutual inductance from 
coil to coil would be very small. 

Mr. JACOB asked Mr. Campbell if he was sure that the movement of 
the galvanometer needle mentioned by him was not due to electrostatic 
effe:te. He pointed out that if a differential moving coil galvanometer 
was correctly balanced for one point of the scale, it did not follow that it 
would remain balanced at any other point. It was a matter of common 
knowledge that the total capacity of wires near each other was less than the 
sum of the capacities of the wires taken separately. 

Mr. J.T. MORRIS asked if the authors had any proof that the condenser 
was perfectly charged and discharged on every occasion. He drew attention 
to the fact that the capacity might depend upon the form of the wave of 
P.D. which charged it. 

Mr. К. APPLEYARD said that the capacity of a condenser with mica 
dielectric determined from а single charge апа discharge was practically 
the same аз that obtained from several charges and discharges per second. 
This was not the case with rubber. He asked if the authors had observed 
differences in capacity depending upon the point of attachment of the 
leading wire. 

Mr. W. C. CLINTON, in reply, said they had used Anderson’s method 
because they found it more convenient than any other. It required no 
arbitrary standard of inductance or determination of speed, the only 
things required being resistance boxes and a known capacity. They had 
obtained different capacities for wires by varying the point of attachment 
of the lead, the maximum variation amounting to about 5 per cent. of the 
total capacity. 7 
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NETWORK TESTS AND STATION EARTHING. 


A Paper with the above title, read on February 25th by Mr. A. M. 
Taylor at the Birmingham Local Section of the Institution of Elec- 
trical Engineers, was referred to in our leading article last week, 
At our invitation Mr. Taylor has now sent us the brief account 

iven below of the method of testing described in his Paper. He 

also sent us a partial proof of the formul arrived at, but as this 

is incomplete in this form, we have omitted it. Those of our 

readers who are interested in the subject will possibly be able to test 
the accuracy of Mr. Taylor's conclusions for themselves. 

1. Operation of Test for Measurement of Combined Insulation Resis- 
tance. —Referring to the e below, let the connections be as shown. 
Close the two bus bar switches ВВ (+) and BB (-). 

Let the central-zero voltmeter V read normally V, volts to the 
right-hand of zero—i.e., towards the positive bus bar. Now close 
the switch J, hitherto in the “ off” position, on to the stop P, havin 
a high resistance in the slider. The deflection on the voltmeter 
will then be either reduced, or reversed on the other side of zero, 
according to the amount of the resistance inse | 

Adjust the slider till V,—0, and at the same time note the reading 
A, on the ammeter A. ‘Then, if we have 2 ohms in the B.O.T. con- 
nection to earth, the joint insulation resistance of the three mains 1s 


given by the formula : ý 
атаа 
| 2° 


the only two factors requiring to be observed being A, and V,, the 
normal reading of the voltmeter V. 
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9. Alternative Test.—Occasionally, however, the reading V, is so 
small as to lead to inaccuracy. In this case, having noted A, when 
V —0, take a little more resistance out of the slider, till we get a 
reading, V, on the voltmeter at, say, 10 volts to the left of zero, with 
а corresponding reading, A, on the ammeter A. Then we have 

Fp NI M= у - 
—A,——} 
À,— å, 2x 
V,, A, and A, being the only eae requiring observation. We 
do not need to observe V, at all in this case. 

It will be noted that the B.O.T. connection to earth has not been 
touched or interfered with in any way during either of the above 
teste, nor in the one that follows. 

3. Operation of Tests for Measurement of Individual Insulation 
Resistances.—Having obtained the combined insulation resistance of 
the network from the first test, we want to know what is the actual 


leakage of current under normal conditions. To do this, proceed as 
follows :— 

Close the switch L and note the reading on the ammeter M. Close 
the switch J on to the stop P and nóte the increase or decrease 
of the deflection on M. this increment or decrement M, 
Note the simultaneous voltmeter reading Е, between neutral bus bar 
and earth. Then we have 


In the above I have assumed, for simplicity, that the plate “ resis- 
tance” shown in the figure is exchan for a copper link, which 
can be opened, when desired, so as to shunt the whole of the out-of- 
balance current of the station round the ammeter M. This is not the 
actual arrangement, which is that shown in the figure, bat it is the 
simplest and crudest form of the idea. 


After Mr. Taylor had concluded the reading of this Paper, the 
following two communications were read :— 


Mr. ALEXANDER RUSSELL said that, there were one or two points in 
the Paper which he failed to grasp, and the absence of formule also made it 
difficult to follow the methods, and made it almost impossible to gauge 
their accuracy. He had attempted to supply some of these formule with, 
however, only partial success. It seemed to him that it was unnecessary 
to worry themselves about how to measure the insulation resistance with 
the earth connection in its position, seeing that it was perfectly simple to 
open this connection during the few seconds required to measure F. In the 
network considered by Mr. Taylor in a numerical example, the potential of 
the negative outer would then be - 280 volts, and this was not very alarming. 
He hoped Mr. Taylor would explain а little more fully the principle of 
the method he used for measuring the leakage current in the middle main, 
as if it Could be done accurately, ог even if it could only be done roughly, 
it represented a very considerable advance in their knowledge. It was 
easy to devise theoretical methods of doing this by keeping the two sides of 
the three-wire system at different potentials during the test, but the only 
methods known to him were too elaborate for practice. The author 
seemed to put a resistance in series with the neutral leaks, but as this 
resistance would be traversed also by the consumers' out-of-balance load, 
and as ita resistance was very small compared to the resultant leak on the 
middle main, he failed to see how Mr. Taylor separated out the middle 
leak. In mest three-wire networks, when they altered the potentials of 
the mains, the fault resistance of the three mains varied, although the 
insulation resistance of the mains remained the same; hence they were 
not justified in assumiog that the resultant leakage current from a main 
and the wires connected with it varied as its voltage from earth. Since the 
distributing mains were underground, and could not be inspected, it was of 
vital importance to the working of the station that they should be sub- 
jected to periodical electrical testa. Mr. Taylor's testing panel was, there- 
fore, a step in the right direction, and was deserving of the highest praise. 
Even if he had not succeeded in separating out the three leaks, they could 
determine the insulation reaistance of а network rapidly by ite means, and 
an inspeetion of those records would be of greater value than an inspection 
of the record of leaksge current in the earth connection. 

Mr. F. CHARLES RAPHAEL said that Mr. Taylor had been kind 
enough to mention in his Paper a method of testing the insulation resis- 
tanoe of networks during working which he had suggested six or seven 
years ago. Perhaps he might be allowed to explain here what this test was, 
as he was bound to confess that he did not recognise Mr. Taylor's diagram 
of it until he read in the footline that it was “Raphael's Test,” and 
therefore it might not have been clear to others. An ammeter (either 
having а long range or appropriate shunts) was connected between the 
middle wire and earth through a resistance which was normally short- 
circuited. To make the test, the short circuit was removed and a reading, 
d,, was taken; then the ammeter and resistance was shunted with a resis- 
tance equal to the series resistance plus the resistance of the ammeter, 
and a second reading, dz, was taken. Calling the resistance of the ammeter 
plus ite series resistance r, the insulation resistance of the network was 
Е x т. Tbis method would appear to be applicable without the second 

2— ay 
ammeter, which Mr. Taylor designated “ Board of Trade ammeter.” The 
resistance r would have to be of the same order as the insulation resistance 
of the network, and thus it must be normally short-circuited, as the func- 
tion of the earth on the middle wire was not fulfilled unless the resistance 
of this earth connection were a fraction of the fault resistauce of the other 
maine. He did not know whether this suggestion had been acted on to any 
great extent. He believed not, and that, when tests were taken—which 
was rare—the earth on the middle wire was removed for а few momenta 
and Frisch's test was made. It might be noted that it was only necessary, 
in making Frisch's test, to earth two (any two) of the three wires tbrough 
an ammeter or voltmeter, for the insulation resistance—as well as the reading 
which would have been obtained from the third wire - was calculable from the 
two readings. It appeared to him that, whatever method was employed for 
measuring the combined insulation reeistance, tbis insulation resistance, 
compared with the middle wire ammeter readiog, would indicate on what 
main a fault bad developed. Normally, for instance, the current through 
the middle wire ummeter was from the middle wire to the earth, indicating 
that the insulation of the negative main was worse than that of the poei- 
tive main. Suppose tbe test of the combined insulation resistance gave в 
lower reault than usual: if this were accompanied by an increase іа the 
middle wire ammeter reading, it indicated a decrease in the insulation of 
the negative. If, on the other hand, the middle wire ammeter reading 
was below the normal, in spite of the decrease in insulation, the fault 
would be on the positive or neutral, the effect of a fault in the neutral 
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wire upon the ammeter deflection being relatively less than a fault 
in the positive. Coming to Mr. Taylor's suggestions, he must own that, 
with the limited time at his dis he had been unable to under. 
stand entirely the method Mr. Taylor Moin Had "i Taylor rari 
his graphical explanation either by an analytical proof, or by employing 
Mr. арты Ruseell’s ingenious load diagrame! If he were really 
measuring the current leaking away from each main separately, his teet 
should be most useful, but if his method was a rough approximation only, 
and was influenced by the load on the network, a simple method such as 
Frisch's or the test suggested by himeelf was preferable. A momentary 
disconnection of the on the middle wire for the former method was 
not likely to be attended with serious consequences, and а momentary 
increase in the resistance in the middle wire earth for the purposes of the 
latter method would surely be quite harmless Mr. Taylor had done good 
service in calling attention to the necessity of testing electric light net- 
works, and he trusted that his Paper would not lead to the opinion that 
such testa were complicated or difficult to carry out. "The contrary was the 
case ; testing of the insulation resistance of a network during working was 
one of the simpleat electrical measurements. 


The discussion was then continued by 


Mr. A. P. TROTTER, who said that they were greatly indebted to 
Mr. Taylor for the Paper, and they were also greatly indebted to those 
members who asked him to give further explanation. He al«o asked for 
further explanation with regard to Mr. Taylor's method. He was glad 
Mr. Taylor had called attention to Mr. Russell's Paper in Vol. XXX. of the 
Institution Journal. It was an extremely interesting one, and most 
unfortunately was not in tbe index of that volume. Mr. Russell dealt 
with the matter like a steelyard. He took the centre of gravity 
as the neutral point at which, if you made а connection, there would 
be no load, and he took the faults as loads on the har, and treated 
them from the point of view of moment. He (Mr. Trotter) thought 
Mr. Taylor's method of diagrams, when fully explained, might be 
a still better way. Some people, like Mr. Russell, were more fond of 
algebra ; but he was one of those who preferred a diagram, when he could 
understand it. Mr. Taylor had described the various ways io which the 
stations were earthed. He (Mr. Trotter) had to go into a good many 
stations, and he very often asked the engineers how they earthed their 
middle wire, because he wanted to know. It was not part of his duty, as, 
fortunately, there were no Board of Trade regulations describing how it 
should be done. The general principle, he believed, of connecting the 
middle wire to earth was to prevent any consumer getting more than a 
250-volt shock. He believed that was the object, because the regulations 
began by saying he must be liable to no more. Of course, if there 
was a three-wire network, and you got a leak on the negative, up 
went the positive, and a man might get a shock off it. There was no 
harm in opening the earth connection at the proper time for a 
few seconds, but there was the stress you put on the wiring ; 
a bigger stress was put upon the wiring than it was usually intended for. 
The ammeter was not universal by any means. He came across works the 
other day in charge of a young engineer where there was no ammeter, no 
fuse, no switcb, but the earth dead connected up. He hoped it might be 
во for long, but he fancied the engineer had something to learn, and he 
would no doubt have recourse to one of these devices. Some time ago he 
(Mr. Trotter) had to do with a very serious gas explosion. The gas com- 
panies declared that the electric mains bad exploded, and laid it all down 
to them, and he had to investigate it. He went to the works and asked 
how their middle wire was connected. It was connected to an ammeter ; 
they showed the record for the day with the line dead straight and down 
to zero, He asked the gas company if they had any instrument that 
would show their leaks, and they had not got one. He need hardly say the 
Board of Trade did not tbiok it worth while that there should be any further 
inquiry. One of the firet recording ammeters he saw was at Glasgow, and the 
earth was made through about 1 ohm, capable of carry ing about 250 amperes. 
He imagined that the use of that device would become very much more 
common than it was now. He had discussed what there should be in 
addition at a meeting of the Municipal Electrical Association, that being, 
he believed, the first occasion on which the subject had ever been dealt with, 
though it was a most important one. It seemed there should be a resis- 
tance, otherwise there would be a dead short. If there were a fault on 
one side, so much resistance should be put in, at all events, that the plant 
could handle the current ; some engineers suggested 10 or 20 ohms resis- 
tance. Then came the question, If there were a heavy leak on the negative 
how much was the positive going to go up? As Mr. Taylor had said, 
putting that resistance in would hold the middle wire down ; and Mr. 
Russell went во far as to say that he would like to put the resistance in 
the sounder main to hold it down. He treated it from the point of view 
of a balance ; if a heavy leak came on and pulled it down, he would like to 
put an artificial leak on the other end to hold that down. He said it would 
consume so many kilowatts, and those might be useful in the station. He 
asked the people who suggested 10 or 20 ohms in the earth circuit what 
they would do if they got a bad fault. Would not the sounder main go 
up? Mr. Russell's Paper enabled one to calculate this with some 
trouble, and he hoped Mr. Taylor’s Paper would, when carefully 
considered, enable one to calculate with more ease. The question 
of importance was what was the maximum resistance that could be put 
to earth so that the sounder main should not rise more than 250 volts 
above earth when a heavy leak occurred upon the other one? One railway 
company objected to «ome people putting their middle wire to earth at all; 
they said it would disturb their signals very much, but they added that if 
the people ia question would put 1,000 ohms between their middle wire 
and earth, they would not raise any further objection. He wished to raise 
& protest against the use of any fuses or switches at all in middle wires. 
These troubles, it seemed to him, were going to be got over by considering 
the middle wire was at earth potential. The only way in which it was 


going to differ from earth potential was by a fault or faults, owing to the 
current itself, to carry which was not much. If a leak occu in a con- 
sumer's house, what harm could happen as long as there was no switch 
and no fuse between that leak and the middle wire ? 

Mr. TAYLOR : Are you alluding to fuses on consumers' premises, or in 
the distributing mains as well ? 

Mr. TROTTER: Anywhere. Continuing, Mr. Trotter said it was rather 
startling to some people, but he believed Major Cardew had held from the 
first —and he knew a good many engineers still held —that there should be 
no fuses and switches at all on any wire connected with the middle wire ; 
let it all be considered to be at earth potential. Although he regarded 
that as earth potential, he was one of those who held very strongly that 
the middle wire should be earthed at one point only and insulated at all 
other points, as the Board of Trade asked. There had been a good deal of 
talk lately over the German system of abandoning insulation altogether on 
the middle wire, and having it earthed all over the place, but Mr. Taylor 
showed one or two reasons why that would be undesirable. Under such a 
system it would be impossible to make any tests at all; you could not 
even have your recording ammeter at the station to tell you what was 
going on. He had hardly found any engineers who wanted that system 
unless they wanted to pick up village lighting on the cheap. But there 
was, on the other hand, a habit, he believed, of putting in insulation in 
excess of the work the middle wire had got to do. Why insulate it for 
250 volts when it was never going to be subjected to so high a pressure ? 
Ав Mr. Taylor had said, if they set up а network of earth currents all over 
the city, and could not get at them to test them, it would be liable to give 
rise to very serious difficulties. It was quite a common practice to open 
the earth connection for making a test, but if Mr. Taylor's Paper would 
enable engineers to make their tests without opening the earth connection, 
he thought а very great step in advance would have been made. 

Mr. DUESBURY said that he could thoroughly endorse Mr. Taylor's 
reasons for a new test. He regarded the disconnection of the middle wire 
from earth for testing purposes as inadvisable, аз it threw a great strain on 
the wiring. The knowledge that in the tests described by Mr. Raphael in his 
“ Faults on Electric Light Mains" the combined insulation only could be 
obtained had, despite the regulations of the Board of Trade on that point, 
led most engineers to more or less trust. in Providence, and one's faith in 
Providence was apt to be badly shaken when а section of the network went 
down during a winter'seveningload. This new test went a long way towards 
preventing those unpleasant incidents. Не should also strongly endorse 
Mr. Taylor's views as to the middle wire permanently earthed through a 
low resistance being abaolutely the best method of earthing, as, he had 
experienced two other methods—earthed direct without any fuse, and 
earthed through a low resistance short-circuited by a fuse. It was unneces- 
sary to consider the first, as the foolishness was apparent. The second 
method had one very weak point, that the advantages of the resis- 
tance were only utilised in the case of a fault sufficiently bad 
to blow the fuse, and, consequently, cut ia the resistance. For 
some time he ran at Sutton Coldfield with the middle wire directly 
earthed, but during the last nine months he had inserted between the 
middle wire and eerth connection & resistance of 4 ohms, able to carry 
60 amperes continuously, and he could confidently say that the number of 
cases of conbumers’ main fuses blowing had decreased by at least 50 per 
cent. He could also speak of the value of the recording ammeter in the 
way of locating small faults. On account of the big earth currents which 
must flow between feeding points, he regarded the earthing of the net- 
work at feeding points as altogether wrong, and he thought, if anything, 
he should much prefer the middle wire earthed throughout its whole 
length. Although quite foreign to the subject under discussion, he should 
like to remark that in some cases too little attention was frequently paid 
to the method of making the earth connection itself, and, consequently, 
the earth plate had an appreciable P.D. to the earth surrounding it. He 
recently heard of a case where the engineer connected the middle wire to- 
the exhaust pipe system, and seemed quite peined when he had to buy new 
blow-down cocks within 12 months. 

The discussion was then adjourned. 


A NEW CIRCUIT CONTROLLER. 


Among the patents recently published is one (No. 25,426 of 
1901) by Mr. S. Z. de Ferranti for an invention relating to 
the controlling of electric circuits by the utilisation of the 
properties of an electrolytic cell as a protection against exces- 
sive rise of voltage. Certain metals, such as aluminium and 
chromium, when used as anodes, form a coating which greatly 
increases the internal resistance of the cell, so that it will 
stand a potential approaching 100 volts without breaking down 
while passing a very small current. If а certain critical 
voltage be exceeded, however, the resistance of the cell breaks. 
down, and a very much larger carrent passes through it. If 
the potential be then lowered the current is again choked 
back as before, owing to the coating which has been formed 
reasserting its high resistance. 

The invention is applicable both to continuous and alter- 
nating currents, but when employed in connection with the 
former it is only necessary for one plate to be of aluminium; 
the other may be of iron or other conductor, not soluble in 
the electrolyte, which may be a solution of bichromate of 
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potash, sodium phosphate, or a soap solution. If the apparatus 
is to be employed for alternating currents, then both plates 
must be of aluminium or other metal having the required 
property above defined. Fig. 1 shows а solenoid arranged to 


* Fia. 1. 


prevent a switch being opened until the current has fallen to 
a sufficiently low value; Fig. 2 shows an arrangement in 
diagram whereby the cells can be introduced into the shunt 


b ; 
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circuit one after the other, and Fig. 8 shows a form of multiple 
oil break switeh used in conjunction with & number of electro- 
lytic cells. In carrying the invention into effect, according to 
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one.modification, as applied in conjunction with an ordinary 


make-and-break switch, one or more cells of this special 
character are coupled in shunt with the switch. In the figures 


the generator is represented by e and the load by f. An 
abstract from the complete specification is as follows :— 


I may employ & device in conjunction with the switch (see Fig. 1) 
consisting of a solenoid, x, in series with the cell or cells. This solenoid is 
arranged to prevent the circuit being entirely broken until the cells have 
increased in resistance and the current has, therefore, fallen off to a suffi- 
ciently small value, when the plunger or armature i will be released, and 
in the particular arrangement shown in the figure will fall by its own 
weight, and move the catch k from the path of the switch arm, thus per- 
mitting the switch to be further operated to break the circuit, or to auto- 
matically produce this movement itaelf, either by the force of gravity or by 
a spring, I. Tbe number of cells employed in series must be adjusted to 
the potential of the circuit, во that the total voltage is not sufficient to 
break down all the cells. According to another modification of my inven- 
tion, instead of shunting the switch with all the cells at once, I introduce 
the cells into the shunt circuit one after the other, either singly or in 
batches. In this arrangement, shown diagrammatically at Fig. 2, at first 
there is only, say, a single cell or batch of cells included in the circuit, 
whose voltage is many times greater than the critical voltage of each cell 
or batch which, therefore, passes a large current. On moving the switch 
another step a second cell or batch of cells is included, thus to a small 
extent diminishing the current, and so on until such a number of cells has 
been introduced that the sum of their critical voltages 1s above that of the 
circuit into which they are inserted. Their resistance then builds ир and 
chokes back the current to the required small value. The circuit may then 
be opened entirely by the switch as before, either automatically or by hand, 
or the small current may be left flowing. In closing a circuit by means of 
a awitch combined with such cells the reverse action takes place. On first 
making the circuit the potential sends a small current through, but cannot 
break down the resistance of the cells, which are then cut out one by one, 
and, when a sufficient number have been cut out by the switch, their resis- 
tance breaks down and the current rises to nearly its full value, which it 
reaches when all the cella have been cat out, when they may be short- 
circuited. The switch employed may be of any ordinary character, operating 
by means of sliding contacts or in any other suitable manner. 

In another arrangement I may employ cells having this property in 
conjunction with a fuse break in a similar manner to that employed for the 
switch break as above deacribed, and the effect of sudden rupture of the 
circuit will be thereby avoided. The fuse may be of any ordinary character, 
and may be immersed in oil if it be required for high-tension work. Again, 
according to another form of my invention, I may employ, instead of the 
switch above described, a single or multiple oil break switch. Such а com- 
bination is very effective for charging and diecharging cables used for 
carrying alternating currents at high potentials. In this arrangement (see 
Fig. 5) the separate cells are conveniently arranged in the form of dishes, 
mm, piled one above the other, distance pieces of insulating material being 
used to separate the different dishes. This arrangement obviates the 
necessity of having each pair of electrodes in a separate containing vessel, 
as the dishes act both as electrodes and containing vessels. It is aleo 
advantageous to have the dishes of graduated size, decreasing to the top, ав 
‘shown in the drawing, the cells of smaller size being coupled to the contact 
points of the switch, so that they come into tbe circuit last in breaking 
and are the first to be cut out in closing the circuit. The form of the cell 
is, however, not an essential. As shown in the drawings, the contact points 
mn are so connected to tbe dishes that, as the movable contact-piece o 
moves downwards, one batch of cells after another is cut out until the 
resistance breaks down, and the remainder may be short-circuited. 

My invention is also applicable in connection with lightning arresters for 

rotecting lightning or power circuits. In this case I couple à suitable 
number of cella in series with the air-gap of the lightoing arrester, а su ff- 
cient number being employed ao that the sum of their critical voltages will 
be above the potential of the circuit to be protected. Should an arc then 
be established, the cells would permit current to flow due to the high 
tential and frequency of the lightning or static diecharge ; but when this 
as discharged the cells would choke back the current and secure the inter- 
ruption of the arc at the air-gap. Again, I may employ cells of this 
character as a safety resistance against two mains, or from one main to 
earth, so that 4 material rise of pressure will break down the resistance of 
the cells, which will then allow current to flow; but when the abnormal 
rise of pressure had disappeared the current through the coils will auto- 
matically fall to а small value as before. In all cases when alternating 
currents are used the electrostatic capacity of the cella playa a part in their 
action, inasmuch as а certain part of the current flowing through is capacity 
current. Ав, however, more cells are introduced this current diminishes 
as the effective capacity of the cella decreases and as the number connected 
in series increases. 


The patent has seven claims :— 


1, In the control of electric circuits, the combination of electric resistances 
having the property of building up resistance under a certain critical 
voltage, and breaking down in reeistance above that voltage, with awitches, 
substantially in the manner and for the purpose described. 

2. In the control of electric circuits, as claimed in claim 1, resistance 
consisting of cells having aluminium or chromium electrodes in combination 
with & suitable electrolyte. 

3. In the control of electric circuits, the combination of resistances as 
described in claim 1, with а switch and solenoid device to prevent the 
current being finally broken until it has fallen to а sufficiently low value, 
substantially as described. 

4. In the control of electric circuits, the combination of resistance as 
described in claim 1, with an oil break or other form of multiple switch, 
tbe combination forming a means whereby cables carrying alternating 
сае м potential can be eafely charged or discharged, substantially 
as described. | 
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5. In electric circuits, the combination of resistances as described in 
claim 1, with an air-gap to form a lightniog arrester or static potential 
discharger, subetantially as described. 

6. In electric circuits, the use of resistances as described in claim 1, as 
eafety resistances directly connected across the mains, or from one mein to 
earth, substantially as described. 

7. The various special arrangements and combioations of resistances as 
described in claim 1, with electric switch gear, substantially as described. 


THE INSTITUTION OF ELECTRICAL ENGINEERS 
NEW WIRING RULES. 


For some years past, a Committee of the Institution of 
Electrical Engineers has bad under consideration a set of 
General Rules recommended for Wiring for the Supply 
of Electrical Energy,” to replace the set which were published 
in July, 1897. The new set of rules have now been com- 
pleted, and are given below. At the meeting of the Institution 
of Electrical Engineers on Thursday last week, the President, 
Mr. James Swinburne, made reference to these new wiring 
rules which were to be issued by the Council. These, he said, 
had been adopted by the Incorporated Municipal Electrical 
Association, as wellas by several of the large fire offices. The 
wiring rules hitherto used, he continued, were so divergent 
and in many cases incompatible, that it was hoped the new 
set published by the Institution would gradually supersede 
the old ones, snd thus introduce uniformity and standardisa- 
tion. The idea was to send them to supply engineers, con- 
sulting engineers, fire offices and contracters, and he urged all 
members to use them whenever possible and thus help towards 
their universal adoption. A Standing committee had been 
appointed so that any alterations could be dealt with as they 
arose. Small ones, in fact, could be made practically at once, 
if it were found necessary. 


GENERAL RULES FOR WIRING FOR THE UTILISATION OF ELECTRICAL 
ENERGY. 

1. These rules embody the requirements and precautions which the 
Institution has framed to secure satisfactory results with supply at a 
pressure not exceeding 500 volts if continuous or 250 volta if alternating. 
They are intended to include only such requirements and precautions as 
are generally necessary, but they are neither intended to take the place of 
a detailed specification nor to instruct untrained persons. 

2. Notice of the proposen introduction of wiring should in all cases 
be given to the Fire Offices insuring the risk, and to the suppliera of the 
electrical energy if such is to be obtained from an external source. 

GENERAL ARRANGEMENT. 

$. Conductors must radiate from distributing centres, and in large 
systems from those centres to sub.-centres, so that no sub- circuit carries 
more than 5 amperes up to 125 volts, or more than 5 amperes from 125 
to 250 volts, for incandescent lighting. 

4. When protected from mechanical ivjury by hard metal tubes or 
conduits, conductors even of opposite polarity may be ‘‘ bunched,” and 
when carrying small currents from sub-centres, as in paragraph 3, they 
may, if without joints, be bunched ” even when the protecting tubing 
orcasing is non-metallic. If the supply is alternating and the protec- 
tion metallic, conductors must be bunched so that thesum of the currents 
passing is zero. | 

5. When one of the main conductors of a system of supply is earthed, 
no interruption of the current by any mechanical device is permitted in a 
conductor connected to the earthed main that does not also, and simul- 
taneously, break circuit on the non-earthed conductor. Hence, to iusure 
the current being interrupted simultaneously on both the earthed and the 
non-earthed wires, no switch that is not linked to another switch on the 
non-earthed conductor may be inserted in any conductor connected to an 
earthed main. 

б. No fuse may be placed in the neutral conductor of a ‘‘ three-wire ” 
system. This does not prevent the use of a disconnecting link in the 
neutral for testing purposes, but fuses must be placed on both conductors 
of two-wire circuits branching therefrom. 

7. Every system must be controlled by linked main switches, which 
must be placed as near to the entry of supply to a building as circumstances 
permit, and which must be easily accessible. Subject to paragraph 6, the 
system must also be protected by main fuses. 

8. Every sub-circuit must be protected on both poles by a fuse; and 
no single-pole switch may be inserted in the earthed side of a system. 

9. When the wiring 1з such that one conductor is uninsulated at all 
points—such as a bare return to a concentric system—no switch or fuse 
may = placed in that conductor, and the said conductor must be efficiently 
ear : 

10. When the supply is from all three conductors of a three-phase 
system, each conductor must be protected by a fuse and the whole con- 
trolled bv three linked switches. 

li. When the pressure between outer conductors of a three-wire main 
exceeds 250 volts, the circuits connected to opposite sides of the neutral 
conductor must be so disposed that a person cannot simultaneously touch 
two points respectively in contact with the outer conductors. 


12. Conductors conveying currents at pressures exceeding 250 volts 
must be completely enclosed in strong metallic sheathing or tubing 
efficiently connected to earth, and such sheathing or tubing must be 
electrically continuous throughcut its length. 

15. No switch, cutout, connector, or other electrical appliance, may 
be mounted directly upon any surface of а condensing or humid nature, 
such as masonry, brick work, cement, or plaster—but must, in addition 
to its own mount, be fixed upon a base block rendered impervious to 
moisture. | 

14. Branch fuses must be grouped together in accessible positions in 
sight, and should be symmetrically placed and labelled for each circuit. 

15. Contact between insulated conductors and gas-pipes, or metals in 
contact therewith, must be prevented by non-conducting incombustible 
distance-pieces. 

16. Gas-pipes must never be used to obtain an earth connection. 

17. Switches and fuses, not in an engine-room or compartment specially 
arranged for the purpose, must be covered. 

COBDUCTORS— CONDUCTIVITY AND SIZE. ` 

18. The Sectional Area of Conductors (see Table at end) must be greater 
than that determined by the heating effect of the current required for the 
maximum number of lampe, or other current-using apparatus, that can be 
used simultaneously on the circuit. 

19. The size of conductors within a building will, subject to paragraph 
18, be determined by the permissible drop in volts, which should mot 
exceed 2 per cent. on lighting circuits. 

20. Copper conductors should be of soft copper, and should have a 
conductivity not less than 100 per cent. as compared with Matthiessen's 
standard*; and where sulphur compounds are present in any part of the 
insulation the copper in contact with the insulation must be protected 
therefrom by tinning or otherwise. 

21. The sectional area of а copper conductor must not be less than that 
of No. 18 8. W.G. wire, with the exception of the case of flexible cord 
conductors and wires for fittings, when the sectional area must not be less 
than that of a No. 20 S. W.G. wire. All insulated copper conductors 
having a greater area than that of a No. 14 S. W.G. wire must be stranded. 

22. Ahe Table at end of these Rules shows the sizes of copper conductors 
which will safely carry currents up to 740 amperes, and the length in 
yards of single conductor in circuit for each volt of fall of potential when 
the maximum current is in use. 

CONDUCTORS—INSULATION. 

23. Conductors must be specially insulated with material which does 
not deteriorate at the highest temperature to which it will be subjected ; 
for instance, rubber must not be allowed to exceed 150°Е., or paper—or 
fibre—insulation 170?F. In specially hot places the conductors should 
be so large that the electric heating is almost nil. 

24. The insulation on any conductor other than a flexible cord must be 
throughout either— | 

(а) A dielectric which is impervious to moisture and only needs 
mechanical protection. ( Dielectric " does not include braiding 
or taping.) Or 

(b) A dielectric which must be kept perfectly dry, and therefore 
needs to be encased in a waterproof sheath, generally of soft 
metal, such as lead, drawn closely over the dielectric. 

25. The radial thickness of vulcanised rubber must be not less than 
50 mils plus one-tenth of the diameter of the conductor (see table, 
column 9 The radial tbickness of dielectrics of class (b) must be not 
less than that given in the table, column 4. "The dielectric must not 
soften sufficiently to allow decentralization at a lower temperature than 


1707F 


26. The dielectric of class (а) must be thoroughly damp-proof, and that 
of class (b) must be enclosed in a sheath of ductile material entirely im- 
pervious to moisture, which, if metallic, must be electrically continuous 
throughout and connected to earth. 

21. The dielectric must be such that when a test-piece of the insulated 
conductor has been immersed in water for 24 hours it will, while still 
immersed, withstand 2,000 volts for 10 minutes between the conductor 
and the water. Prior to immersion the test-piece must have been bent 
six times (three times in one direction and three times in the opposite 
direction) round а smooth cylindrical surface not more than 12 times the 
diameter of the finished cable. 

28. The minimum insulation resistance should be that given in 

column 12 of the table for vulcanised rubber, and that in column 15 for 
class (б), the test being made at 60°F. after one minute's electrification 
at 500 volts, and after the test-piece has been immersed in water for 
24 hours. This resistance must not fall more than 10 per cent. after seven 
days' immersion. 
4 29. Conductors insulated as in class (а) may be protected by braid or 
taping, prepared so as to resist moisture. Unless fixed in sight and out 
of reach of injury, all conductors must, further, be protected by a strong 
covering; aud this, in damp situations, must consist of water-tight, 
incombustible tubes, which, if of metal, must be electrically continuous 
throughout and connected to earth. Means must be provided to prevent 
the accumulation within the tubing of water arising fiom condensation 
or other sources. Sharp bends or elbows must be avoided, corners being 
turned by smooth-bore round bends or suitable boxes. 

50. The exposed ends of conductors, with dielectrics of class (b), where 
they enter the terminals of switches, fuses, and other appliances, must be 
protected from moisture which might creep along the insulating material 
within the waterproof sheath. 

51. Concentric conductors should in all respects conform to the require- 
ments herein laid down for single conductors; the insulation resistance 


* The data for the resistances and weights of copper conductors are 
based on Matthiessen's standard as defined by the Committee on Copper 
Conductors іп 1899 [see Zhe Electrician, Vol. XLIV., pp. 502 and 320]. 
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of the dielectric separating the two conductors must be that given in 
the table for single conductors having the same diameter as the inner 
conductor. The insulation resistance of the dielectric on the outer 
conductor where insulated, must be that given in the table for single 
conductors of the same outside diameter. | 
. 82. When the mains are earthed at one point, the outer conductor of a 
concentric system is the conductor to be connected to the earthed main. 

33. In applying the bending test to concentric conductors, the diameter 
of the cylinder used should be not more than 12 times tho diameter of the 
finished cable. | | 

34. Flexible conductors, i.e., those made up of a number of wires not 
larger than No. 35 S. W. G, which are then insulated, may only be used 
for attachment to portable appliances or pendants or for sub-circuits when 
visible throughout their length and spaced from walls by porcelain 
insulatare. For the wiring of fittings a strand composed of three wires of 
No. 25 S. W. G. may be used. The insulating material used as the dielec- 
tric must be either pure rubber or vulcanised rubber of the best quality. 
if pure rubber be used, it should be laid on in two layers, care being 
taken that these break joint. The radial thickness of the dielectric must 
not / be less than 16 mils for pressures up to 125 volts, or 20 mils for pres- 
sures from 125 to 250 volts. The covering must be such that a test- 
piece not less than lyd. in length cut from the conductor will withstand 
a pressure of 1,000 volts alternating at a frequency of from 40 to 100 
periods per second applied for 10 minutes between the test-piece and а 
similar tost-piece twisted together with it, the pieces being subjected 
during the test to tbe vapour arising from a pan of boiling water placed 
10 minutes before the commenc-ment of the test at a distance not 
exceeding 3ft. immediately below it. 


CONDUCTORS —J OINT. 

35. Joints in conductors are prohibited except on small wires protected 
by fuses—viz., 5-ampere fuses on circuits up to 125 volts, and 5-ampere 
fuses on circuits from, 125 to 250 volts. Junction-boxes must he used to 
connect lengths of larger conductors, and be so constructed that— 

(a) the conductors cannot be readily short-circuited ; 
(ö) the insulation between opposite poles will not readily break or 
chip ; 
(c) the connections do not heat. 
{f used in damp places, special precautions must be adopted to exclude 
moisture. 

56. Joints must be mechanically and electrically perfect to prevent 
heat being generated. All joints must be soldered. Soldering fluida 
containing acid, or other corrosive substances, must not be used. The 
insulation of all joints in insulated conductors must be most carefully 
attended to. | 

57. In jointing conductors the braiding, tape or lead, must be care- 
fully removed without damage to the dielectric for a sufficient length to 
insure а thorough union between the dielectric апа the material used to 
insulate the joint. If the insulating material is not waterproof, it must 
be covered with an impervious sleeve or box, which must make a water- 
tight joint on each side of the junction. Care must Ъз taken to exclude 
moisture during the operation. 

38. Joints between flexible conductors and permanent wires under 
flooring or in wood casing are prohibited. Joints constitute a source of 
weakness, and they must, therefore, be accessible, and it is recommended 
that their positions be indicated by a conspicuous mark. 


Bumm CONDUCTORS IN BUILDINGS. 

39. Conductors buried in cement or plaster must be provided with 
protection of sufficient strength to resist a nail. 

40. Conductors passing through walls or fire-resisting floors must be 
rovided with additional protection, such as a porcelain or other incom- 
ustible tube which must be filled up with some chemically inert incom- 

bustible material, so as to prevent the spread of fire through these open- 
inge. When the end is outside the building it should be bell-mouthed and 
tarned downwards. 
Conpuctors— WOOD CASING FOR. 
41. Wood casing must not be— 

(a) buried in plaster or cement, nor exposed to moisture ; 

(ф) used in damp places ; 

(c) run immediately below water pipes unless efficiently protected 
from drip. | 

CoNDUCTOBS—PRECAUTIONS AT PorNTS OF CONNECTION. 

42. Where conductors are connected to switches, fuses, junction-boxes, 
or other appliances, the whole of the separate wires forming the strauded 
or flexible conductor must make contact with the terminal so that no 
loose wire or strand гап project. The dielectric must not be bared back 
further than to allow the conductor to enter the terminals properly, and 
the ends of the insulation class (b) should be sealed. 

43. The braiding, lead, or other covering to the dielectric must be cut 
back from the end of the insulating material and waterproofed. In damp 
places the strands of conductors, class (b), should be soldered to prevent 
moisture creeping along the copper beneath the insulation. 

44. Conductors of larger section than 7/18 must be soldered to proper 
lugs for connection. Where there is any possibility of strain on the lugs 
they must be mechanically attached in adaition to the soldering. 


SWITCHES. 

45. Every switch, whether fixed separately or combined with lamp- 
holders or fittings, must, except as provided in paragraph 17, be encased, 
and comply with the following requirements :— 

(a) Overheating must not take place at the point of contact or 
elsewhere when the full current flows continuously. 

(b) When being switched off it must not be possible to form a 
permanent arc, Switches should be tested at pressure and 
current 50 per cent. in excess of tbat which will be used on the 
circuits for which they are intended 


(c) It must be incapable of remaining in partial contact. 

(d) The base must be of incombustible, non-conducting and 
moisture- proof material. | | 

(e) The cover must be of iucombustible material, and must be 
either non-conducting or of rigid metal, and clear of all internal 
mechanism. 

(f) Where the pressure exceeds 250 volts, covers must he of metal, 
апда must be earthed. 

(g) Handles must be insulated, and so arranged that the hand 
cannot touch live meta]. 

(Љ) It must not contain a fuse. 

; Fuses. 
46. Every fuse must be encased, except as provided in paragraph 17, 
and comply with the following requirements :— 

(a) That no overbeating can take place in any part when the full 
current flows continuously. 

(5) That it shall снае interrupt the current when a short- 
circuit occurs, and also when the current through it exceeds the 
working rate by 100 pe cent., the current flowing under the 
normal pressure in both cases 

(c) The base of the fuse must be of incombustible, non-conducting 
aud moisture-proof material. 

(d) The cover must be of incombustible material, and must either 
be non-conducting or of rigid metal lined with insulatin 
incombustib!e material. It must be kept clear of all the interna 
mechanism. When the fuses are of the open type and grouped 
together, the case of the distribution board will be a sufficient 
protection provided the distance from cover to fuse exceeds 2in. 

(с) Fuses must not be placed in wall-sockets, ceiling-roses, lamp- 
holders or switch covers. 

íf) The fusible metal must be of such size that no conductor 
protected by it can possibly exceed the temperature specified in 
paragraph 23. 

47. Separate single fuses, and not double-pole ” fuses, must be used 
on circuits on which the pressure exceeds 125 volts. 

48. Fuses may be considered too large if they are not warm to the touch 
on full load, and too small if they hiss when moistened. 

49. Note.—It is recommended that hard metal be used for fuses ; and 
that if soft wire is used, it should be soldered to hard metal contacts. 


CONNECTORS : WALL AND FLoOR PLUGS, &c. 

50. All connectors should be capable of withstanding a test at a 

ressure and current 50 per cent. in excess of that for which they are 
intended. In damp places special water-tight connectors must be used. 
In cases where the fixed part of the connector is attached to a floor it 
must be so arranged that no dust or water can accumulate in the cavity 
and that all contacts are well below the floor-level or covered to prevent, 
any possibility of danger from contact with carpets. | 

1. No connector may contain a fuse. 

52, Connectors must be constructed so that they cannot be readily 
short-circuited. Clearances should be such that an arc cannot be started 
if the connector is pulled out at the time that the current is flowing. 
The ineulation used between opposite poles should be such that it will 
not readily break or chip. 


63. Flexible cord conductors for portable fittings must end in a 


connector. 
БА. Every portable current.consuming device must be independently 
controlled by а switch on the live side of the connector. 


CEILING RosES. 
56. T акчы, гове ust comply with the following requirements :— 

(a) The base must be ot incombustible, non-conducting and 
moisture-proof material. | 

(b) The cover must be of incombustible material, and mast be 
either non-conducting or of rigid metal, and clear of all internal 
mechanism. 

(c) Unless it, or its base, form part of the sheathing, as in para- 

ph 12, it must not be attached directly to a plastered surface, 
ut must be mounted on a prepared block. 

(d) Its terminals must be relieved of the direct pull of the attached 
conductor and fitting, and be so arranged that no short circuit 
can take place. 

(c) It must not contain a fuse. 


SWITCH AND DISTRIBUTION BOARDS. 

56. Main and distribution switch and fuse-bosrds must be made of 
incombustible insulating material insulated, where hygroscopic, by bushes 
from the supporting framework, and fixed in a dry situation, and be so 
placed that a fire thereon cannot spread to combustible material. 

57. Live metal must be fixed at such а distance from all metal not at 
the same potential, or be so separated by insulating partitions, that an arc 
cannot be formed between the metal surfaces. 

58. Connections at the back of boards must be made accessible, but, 
unless protected from acid fumes, must not project into battery rooms. 
Circuits should be labelled for identification. 

59. The cases of instruments, if metallic, must be insulated from the 
circuits, or, if connected to one pole, they should be protected from the 
possibility of contact with the other. 

60. Every voltmeter with its connecting wires should be protected by з 
fuse on each pole. 

FITTINGS FoR SUPPORTING LAMPS. 

61. Wherever brackets, electroliers, or standards require to have the 
conductors threaded through tubes or channels formed in the metal work, 
these must be of ample size and have no sharp angles or projecting edges, 
which would be liable to damage the insulating material. 

62. Where possible, the conductors should be carried without joints 
through the fittings to the lamps; but where connections at the fitting 
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are unavoidable, special care must be taken to make the joints equal in | 
conductivity and insulation to the rest of the work. | 
63. Combined gas and electric fittings must not be used. | 
64. When disused gas fittings are adapted for electric light, they must | 
be entirely disconnected froin the gas pipes. | 


LAMPHOLDBBS. 


65. Lampholders must— 
(a) be entirely incombustiblo ; 
(b) be insulated from any continuously earthed conduit or sheath - 
not forming part of the circuit ; 
(с) be specially designed if for currents above 14 ampercs ; 
(d) not be hung from flexible cord conductors where exposed to the 
weather, but be rigidly supported. 
66. Switch lampholders should be controlled in groups of 10, or fewer 
by a separate fixed wall switch. | 


| Anc LAMPS. 
67. Arc lamps must — 
(a) be guarded by lanterns ог globes, which must be arranged to 
intercept falling particles of carbon ; 
ib) be insulated from their support ; 
(c) be fixed so that their cases cannot come into contact with any 
metallic object ; 
(d) have their leading-in wires protected from rain ; 
(е) be controlled by linked switches and protected by fuses (seo 
General Arrangements); | 
J not be used in places where inflammablo vapours or explosive 
mixtures of dust or gas are liable to be present. 


INCANDESCENT LAMrs. 
Incandescent lamps and their holders — 
(а) must not be placed in close proximity to inflammable materials; 
shades made of suchmaterials must be kept free from contact 


68. 


Table showing Maximum Currents, T hickness of Dielectric, and Insulation Resistance for Copper Conductors Insulated and Laid in Casing 


or Tubing. 
hod 3». 3 4. 5. 6 Ted 8. | 9 II 12 13. м 15. 
E hee БЕИ RET | Ё | | J * . В 
. Rubber Fibre, . Lead. Amperes. Volts drop. Volts drop. Insulation. | 
Gauge. Section. mineres . lun f | 'eigk: 
ш ; Minimum | Minimum | Minimum Max. amps. Amperes. Tot'llength E T'tal length Insulation. Min. insula-| Conductor b Pipe: 
No. of Nominal : : p : pe : e tion resis- resistance inf of cop 
: : eafe safe thick- | safe thick- | for rubber- in yarda in yards of | Minimum ; А 
wires and 82е o - ard wire, Max. amps. : у tance with) B. O. T. per m 
:- . conductors, thickness | ness of |певз of leadic’ver'd wires llowab lead and lead and insulation thickness of lard pounds 
gauge ID of dielectric for exposed to 8 du le return for ll 1| return for | resistance 4; М standar 
S.W.G. or in square ; : for wires. . dielectricol| ohms per ber 1,000 
be ke inches, | Vulcanised for conductora | high exter- | 1 volt dropſin Col. 7.11 volt dropjfor rubber. Col. 4 for 0 ре | yards 
inches. | rubber. | Class B. | of Class B. | nal temps. in Col. 6. (Col.7 &10) per^ 1,000 yards. ; 
| Mils. Mils. Inch. | Mile-megs. | Mile-megs. 
1/18 0001810 35 35 0:030 ó2 42 24 18 1,200 500 15:28 20°93 
3/22 г 0001825 56 55 0:030 53 4:5 25 18 1,200 270 15:18 . 21°62 
1/17 | 0-002463 36 40 0:030 40 54 25 19 1,200 210 9:762 ‚26:48 
3/20 0005016 38 40 0:030 4-7 64 21 19 1,200 250 7:972 55°75 
1/15 "00 7 50 00 59 8: 1 250 5 
7/22 0:004266 59 50 0:040 6:2 85 ` 29 21 800 220 5:686 60°36 
1/14 0005027 38 60 0:040 70 9:8 50 21 800 220 4784 58:15 
3/18 0:005364 40 60 0:040 75 10:3 50 22 800 200 4:482 63°52 
7/20 0:007052 41 70 0:050 9:0 15:0 52 25 600 180 541 85:5 
7/18 0:01254 44 70 0050 ' 14:0 21:0 37 25 600 160 1:918 148'0 
19/20 001912 48 70 0:060 20:0 29:0 40 21 600 140 1:257 2265 
7/16 0:02227 49 80 0:060 220 55°0 42 28 600 140 1:080 2651 
19/18 003399 54 80 0:060 51:0 470 46 50 450 120 077074 4022 
7/14 003483 54 80 0:060 51°0 480 ' 46 51 450 120 0`6905 411:1 
7/095" 0:05 59 80 . 0:060 42:0 64:0 | 49 52 450 120 0:490 580:0 
ега а fe, we | we! а 3 3 3 mim 
19/16. 9 6 0 0 ; | 110 05 ` 
19/14 0:09442 70 80 | 0070 | 68:0 108-0 58 56 800 100 02547 | 1117-0 
19/082” 01 71 90 0070 | 71:0 113:0 58 56 500 100 0:244 1182:0 
37/16 01176 75 99 | 0:070 81:0 13070 61 58 500 90 0:2045 | 1595:0 
19/0902" | 0125 76 90 0010 | 810 | 1360 6l 38 300 90 0194 | 1488-0 
19/7101” 0:15 8l 90 0:080 96:0 1580 | 65 59 500 90 0:160 17810 
37/072” 0°15 80 90 0:080 96:0 158:0 65 59 500 90 0:163 17760 
19/12 0:1595 62 90 0:080 102:0 166:0 65 41 500 90 0:1507 | 18880 
37/14 0:1838 86 90 0:080 1140 187:0 67 42 500 90 01309 | 21760 
37/082” | 02 | 87 90 |. 09080 1210 2000 | 66 40 300 90 0:125 25050 
61/15 02455 | 95 100 0090 142-0 2570 72 42 500 80 0:09795 | 29070 
57/092" | 025 94 100 0090 145-0 2410 | 69 40 500 80 0:0997 | 29000 
37/101“ 0:3 101 100 | 0:090 1€6:0 2790 | 73 43 500 80 00827 | 354940 
61/14 03029 ' 102 100 | 0090 168:0 282˙0 75 45 300 80 0:07937 |.5589*0 
37/12 0:5105 103 100 0 090 170:0 287:0 76 45 300 80 0:07744 | 56780 
37/110" | 0°35 107 100 0090 187˙0 317˙0 | 77 45 500 80 0:0697 | 4145-0 
37/118” | 04 113 100 | 0100 208-0 9540 | 19 47 500 80 C0606 | 4772:0 
61/092" 04 113 100 0:100 208-0 454-0 80 47 ó00 80 0:0605 | 47810 
61/101 0˙5 121 100 0:100 248:0 425-0 80 47 500 80 6:0502 | 517620 
61/12 0:5120 124 100 0:100 2020 4550 84 49 500 80 0:04697 | 6965°0 
61/110“ 06 129 110 0:110 2820 495:0 84 48 507 80 ' 004253 | 68560 
91/:092" 0:6 131 110 0:110 282-0 493:0 88 50 500 89 0:0405 71540 
91/098” 07 | 138 110 0:110 5200 560°0 88 50 500 T 0:0357 8094-0 
91/:101” 075 141 110 0'110 54070 592:0 88 50 500 70 0:0335 85970 
91/104 0˙8 144 120 0:120 352˙0 624-0 90 51 500 70 00317 91150 
91/110“ 09 151 120 0:120 590:0 688:0 91 | 51 500 70 0:0283 102000 
91/11 0:9504 158 120 0:120 406:0 19:0 97 787 55 500 70 0:02530 11256°0 
91/118“ 10 160 130 , 0120 424-0 150:0 96 750 54 300 70 0:0246 11400 
127/101" 10. 161 130 0 120 424:0 750:0 99 750 56 500 70 0:0239 11910°0 


The sizes of the conductors in Column ? which are expressed in exact 
decimal parts of & square inch, such as 0:05, 0'3, 0:5, &c., are not the abe o- 
lutely correct figures which would be found by calculation, but are the 
sizes adopted by the Cable Makera' Association as the most suitable for 
manufacture in order to avoid the unnecessary expense involved in sup- 
plying a multiplicity of odd sizes of wire. 

Column 6 gives the maximum current for wires insulated with 
vulcanised indiarubber laid in position within the mechanical protections 
allowed in the Rules, when the external temperature is higher thau 
100°Е. The current for any conductor under these conditions may be 
calculated from the formula— 

Log C= 07775 log A + 0:501, 
C-z2A?75, 
(where С = current in amperes, A=area in 1,000ths of a square inch. The 
maximum rise in temperature will be about 10°F. on large sizes). 
Column 7 gives the maximum current allowable in any situation 


for conductors.insulated with vulcanised rubber when laid in positions 


within the mechanical protections all wed in the Rules when the external 


temperature is normal. The maximum current for any conductor may 
thérefore be calculated from the formula — 
Log C— 0:82 log A +0°415, 
or C=2°6A°™, 


The figures in Column 10, for the maximum allowable current with 
lead-covered cables, allowing a rise of about 20°F. on large sizes, are 
identical with those in Column 7 and have therefore not been repeated in 
the reprint of the table given above. 

The insulation resistances in Column 12 correspond approximateiy with 
those of 300 megohm grade cables having a specific insulation of 1:4. 

Column 13 gives the minimum insulation resistance which is 
advisable in practice for fibre-covered cables lead-covered. The insulation 
resistance between the members of twin-conductors should be not lower 
than the corresponding insulation resistances in the table; 


E 


THE ELECTRICIAN, MARCH 20, 1908. 


with the lamps by suitable guards ; celluloid and other highly 
inflammable materia] must not be used for shades ; 

(b) if placed in positions where they are exposed to inflammable 
vapour or gas, should be enclosed in air-tight fittings of thick 
glass and have no flexible cord connections. 

69. Incandescent lamps of the Nernst type must comply with the 
regulations of paragraphs 67 (a), (4), (c), (d), C) and 68 (a). 
Dynamos AND MOTORS. 
70. Any dynamo or motor rated at more than one-third of a horse- power 
must— 

(a) be protected from damp, dust, and mechanical injury ; 

(b) be so placed that no unprotected woodwork or combustible 
material is within a distance of 12in. from it messured horizon- 
tally, or within 4ft. measured vertically above it, unless it is 
of an enclosed type ; 

(c) if supplied at 250 volts or upwards, have its frame efficiently 
connected to earth ; | 

(d) if employed in positions exposed to highly inflammable dust or 
flyings, or where highly inflammable materials are manipulated 
or stored, be of the enclosed type, without belting or gearing 
penetrating the casing, with ventilating openings, if any, only 
in the vertical portions of their casings, protected by two 
thicknesses of fine-mesh wire gauze set at least & quarter of an 
inch apart and substantially attached to the casing ; 

(e) be controlled by linked switches and protected by fuses or 
circuit-breakers on both conductors ; 

(f) if a motor, have, in addition to the above, „ consist- 
ing of a regulating switch and series resistance, the regulating 
switch being fitted with a magnetic release that will automatically 
open the circuit should the current be interrupted. 

Note.—It is recommended that all shunt circuits of motors be 
arranged so that the field is excited before the armature is con- 
nected, these circuits to be disconnected through a non.inductive 
resistance or carbon break after the armature circuit is broken. 


RESISTANCES. 
71. Resistances, whether used in connetion with arc lamps, dynamos, 
or motors, or for any other purpose, must be— 

(a) carried on frames or supports and enclosed in cases, the frames, 
supports, and cases to be of incombustible material efficiently 
insulated from the resistances ; 

(b) amply ventilated by means of apertures protected by fine-mesh 
wire gauze where there is danger of inflammable material entering 
them ; 

(c) so proportioned that they cannot rise in temperature more than 
240°Ё,, nor the casos containing them more than 150°F., above 
the temperature of the surrounding air; 

(d) so fixed that no unprotected inflammable material is within 
6in..of the cases containing them, or within 24in. measured 
vertically above them. 


CHOKING Cors. „ 

72. Choking coils must comply with the rules for Resistances-—71 (a), 

(b) and (d), and 76. . 
ACCUMULATORS AWD OTHER BATTERIES. 

73. The room in which accumulators or primary batteries are placed 
must be well ventilated. 

74. Accumulators and batteries must be well insulated from earth, and 
protected by fuses at all points of connection between the circuit and the 
regulating cells, unless special precautions are taken to keep the conductors 
permanently apart by incombustible and non-conducting material. 


TRANSFORMERS. 
75. If high-pressure transformers are brought into a building they must— 
(a) together with their switches and fuse-boxes, be contained in 
fire and water-proof structures, and be accessible only to authorised 


rsons; 

(b) be so protected by suitable apparatus that a leak between the 
primary and secondary coils shall cut the transformer out of 
circuit ; 

(с) not under normal full-load exceed a temperature of 170*F. 

76. Low-pressure alternating transformers or choking coils must conform 
with paragraphs 71 (a), (5) and (d), and their temperature must not exceed 
170°F. 

ELECTRIC CooKING APPLIANCES, RADIATORS AND HEATERS, 

77. These appliances must be— 

(a) Во constructed and mounted that heat cannot be conveyed to 
their supports and connections, precautions being taken with 
regard to their surroundings as in the case of non-electrical heating 
appliances ; 

(b) Protected by a fuse and switch in both conductors, subject to 
Rule 5, connectors being so arranged .that the live «nd of the 
coupling is not exposed to accidental short-circuiting or injury. 

TESTING. 

78. The insulation resistance to earth cf the whole or any part of the 
wiring must, if tested previously to the erection of fittings and electroliers, 
be measured with a pressure not less than twice the intended working 
pressure, and must not be less in megohms than 30 divided by the number 
of points under test. For this purpose the '' points are to be counted 
as the number of pairs of terminal wires from which it is proposed to take 
the current, either directly or by flexibles, to lamps or other appliances. 

79. Current must not be switched on until the following test has becn 
i cede to finished work :— 

he whole of the lamps having been connected to the conductors, and 
all switches and fuses being on, a pressure equal to twice the working 
pressure must be applied, and the insulation resistance of th» whole or 
any part of the installation must not be less in megohins than 25 divided 


by the number of 30-watt lamps. When all lamps and appliances have 
been removed from the circuit, the insulation resistance between conductors 
must not be less than 25 megohms divided by the number of 30-watt 
lamps. For the purpose of this test every arc light shall be con- 
sidered as equivalent to 15 lamps, and every motor or heater shall 
be rated at one lamp per ampere, provided that no motor, heater, or 
other тре may be connected to the supply of electrical energy unless 
the insulation of the parts carrying the current measured, as above, is 
greater than 500,000 ohms from the frame or case. 

80. The value of systematically inspecting and testing apparatus and 
circuits cannot be too strongly urged as a precaution against fire. Records 
should be kept of all tests, so that any gradual deterioration of the system 
may be detected. Cleanliness of all parts of the apparatus and fittings 
is essential. In testing, the negative pole should be connected with the 
conductor under test. 

81. No repairs or alterations may be made when the pressure is on.” 

Nos. 82 to 96 are explanatory of the table, and their chief contents 
have been added below the table in our reprint of it on page 897. Nos. 97 
to 106 are definitions of the technical terms employed in the rule:]. 


ELECTRICITY WORKS ACCOUNTS. 


Chelsea Electricity Supply Co. (Ltd.). 

The figures in our analysis show that a general reduction 
in the costs of this undertaking has been effected last year as 
compared with the costs of 1901. The chief seat of increased 
economy is, naturally, the fuel item, which has dropped from 
0:81d. to barely 0.7d. per unit. We are glad to note that the 
somewhat high management and property charges are, through 
lower net rents,” showing signs of improvement. The 
generating works and total costs shown for last year 
are most satisfactory, especially for a London undertaking. 
The ratio of the capital expenditure to the output works out 
to a figure above the average, but not to an abnormal value, 
considering the necessarily low load-factor which obtains in 
such a district, the life of the concern and allowing for the 
fact that the reserve and depreciation funds amount to a total 
of 288,881. 

During the year expenditure to the amount of £1,970 has 
been incurred in connection with the change of pressure. 
This expenditure has been added to the suspense account, of 
which one-third (or £897) has been written off out of revenue. 

With the object of increasing their load-factor, the company 
are endeavouring to build up a power load, and their efforts 
appear to be successful, as it will be noticed that the load- 
factor has risen from 11:4 to 12 per cent. 


The Oxford Electric Oo. (Ltd.). 
The Oxford Company present a very satisfactory record for 


1902. Very substantial reductions in the costs of working are 
evident. The fuel bill naturally has considerably improved, 


but the repairs and maintenance costs at the station show a 
good drop of from 0°65d. to 0:82d. Even the latter figure, 
however, allows room for further reduction, and it is important 
to note that £250, expended during the year in re-fitting one 
of the original boilers with a new firebox, has been charged 
against the reterve and renewal of plant account, and not 
directly on revenue. This fand is the only one the company 
has to meet depreciation and repayment of capital, and after 
adding £2,250 supplied out of revenue, it amounts to £4,500. 
It is very satisfactory to find that all the cost figures (with 
the exception of station repairs) as well аз the ratio of capital 
to output are considerably under the average of company 
stations of similar magnitude in 1901. Considering the low 
load-factor obtaining, this is & most creditable result. 


REMARKS TO TABLES. 

CHELSEA (LONDON).—« To extent of subscribed share capital. b Includes 
proportion of salaries. c Generating machinery and tools £99,811, accumulato 
motor-transformers and apparatus in sub-stations £57,940, meters £20,531, electrica 
instruments £967. d Cost of purchase of works and plant of Cadogan Electric 
Lighting Co. £10,238. e Of buildings £262, engines and botlers £904, dynamos £59, 
tools and sundries £142. f Mains £534, accumulators and apparatus at distributing 
station and motor-transformers £601, meters £362. g Directors £1,009, A Insur- 
ance £319. i On maximum demand system. j Buildings £253, engines and boilers 
£1,158, dynamos £62, instruments and sundries £162. k Of mains £612. accumu- 
Jators and a tus at distributing stations, also motor-generators £543, meters 
£481. 2 Auditing £65, Parliamentary expenses £159, law £49, insurance £296, 
exceptional expenses £773. ; 


OXFORD.—a Lands £1021. b Engines and boilers £20,446, public lamps 21,333, 
accumulators £2,965, dynamos and transformers £18,019, electrical instruments, 
£3,694, enixe di and tools £1,340, meters £5,480. c Provisional order £2,500, 
„hire purchase installations £2,878. d Proportion of salaries £169. е Directors 
£415. f Insurance £171, law £90, auditing £32, carriage and cartage £57. g Land 
£1,001. A Engines and boilers £22,056, public lamps £1,333, accumulators £2,965 
dynamos and transformers £18,461. electrical instruments £3,836, machinery 
tools £1,377, meters £5,863. 1 Hire-purchase installations £3,867, provisional 
orders 42,500. j Written off hire-purchase installations. 
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CHELSEA (LONDON). OXFORD. 
Undertaking Worked bg m= == == = == == m == == =œ — | The Chelsea Electricity Supply Co. (Ltd.). Ozford Electric Co. (Ltd.). 
Date of Commencement of Supply == == == =s == | September, 1889. [stations. ||| June, 1892. [distribution. 
N of Suppli; 2222222. | Continuous-current with dynamotor sub- High-pressure con. - current transformers, 2-w. 
| pe ee son рей оша sien ied ies eon өлө Os Percy Still. F. Н. Francis. 
| 
YEAR ENDED DEC. 31, 1901. DEC. 31, 1902. DEC. 31, 1901. DEC. 31, 1902. 
QUANTITIES— 
Unite generated ne = mmm — — 803,020 914,469 
u BOLD (TOTAL) ие 2,011,150 2,251,559 569,561 668,177 
п Bold to consumers „a sm sa am um =m am um mm m m н 2,011,150 2,257,559 523,138 620 594 
i и sold for public lighting, &0, «= «= «s == == == 2 nil nil 46,423 47,585 
» sold for traction... e m em ee ——— ЦИ nil nil nil — 
н used on works ITI — —— —— —— ——— in cas TE B 
UNITS SOLD PER MEAN 8-C.P, LAMP CAPACITY ... 208 23˙3 17 25 9 
Actual maximum supply demanaed s. == = =. =s == == == 2,017 kilowatts 2,153 kilowatts 667 kilowatts 804 kilowatts 
Load factor — кал 060 зд Gun ome 114% 2'0% 74% 9:49% 
Number of public lamps „a s = == san ==» =m =n ms 4j. nil nil 52 arc, 48 (16 c.p.) glow | 32 arc, 48 (16 c.p.) glew 
Number of consumer cds din e am anb vn id 2,550 573 760 
Connections to mains in 8-c.p. lamps at end of year „e 40,458 46,010 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 825 


nil 


OAPITAL— capacity, capacity. 
— — c ͤ ͥꝛPNNA KA ..- £400,500 | £12 
RECEIVED (TOTAL) . 22222222. 4020680 | 130 402,680 130 
K а ͤ Ni ost 81:5 252,680 81:5 
Loan (including Debenture charges) 150,000 484 150,000 48:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) .... — — — | — 
Share (ИШӘ) | aene . шалыны sn] LOEO 477 147,820 | 477 


Loan (including Debentures) se 2222 = | — 


REPAID (TOTAL) » ^ oo ee — — — S ra 
RESERVE OR SINKING FUND „u =o == = = == 56.495 182 
DEPRECIATION FUND ew 18,664 | 6:02 
© EXPENDED(TOTAL).—.—————— ——— m — 445,698 | 144 
Lands and buildings „= 2222222 | 128945 | 416 
C JC ²˙ ˙ . . , iB 
Mains —— — сше эше — — шеша — — —— — — шыр — — ee нан 122,582 | 59:5 3 | 
Miscellaneous „ анааан: DIOS | 4:88 5,496 6:66 6,485: 7:86 
BALANCE OF CAPITAL ACCOUNT 22222222) 43018 -139 -694 | -084 | -490 | —051 
Per unit of Per unit of | Per unit of Per unit of 
Total. | total units Total. total units Total, total units total units 
TOTAL... | £44,907 | 53614. | £50,387 | 5355d. || £12860 | 54204. | 214914 | 53604. 
Revenue from supply =a 22222222222] 42,465 5•070d. 47,530 5 052d. 11,938 | 5°034d. 5°020d, 
" % 1943 | 02524, 2169 | 02514, 257 | 0:1084. 0:115d. 
x public lighting 2222 nil ХЫ i — 450 0:1904. 01654. 
„ supply for traction ss sm == =. «= =» == == == nil | — nil — nil — — 
s miscellaneous sources „=. „а ен оен mme 501 | 00604. 689 0:0784. 214 0*090d. 0:062а. 
EXPENDITURE OUT OF REVENUE— | 
TOTAL CO08T8............-.-.——— n ане Km Rain] OLD | ZDSDLL. ] 25908 2380d. | £7,404 31204. 24114. 
TOTAL WORKS COSTS „m nm >= -= == — „ | 17034. 14,742 1:567d. 5,427 2:287d. 171380. 
Generation of electricity аа] 11,21 I:363d 11,649 I:238d, 4,870 20634. 156724. 
Fuel (including cartage, &c.) s = «m s ce =m oe oe oe 6,821 0:814d 6,562 0:698d. 2,150 0°898d. 077884. 
Oil, waste, water, store 770 0-092d 684 0:0734. 161 00684. 20694. 
Wages at station. inns e D m 2,132“ | 0°254d, 2,156^ 0:229d. 1,0454 04414. 0:4384. 
Repairs and maintenance at station „=== == =| 1,566° | 0°163d. 1,6357 0:174d, 1,534 0˙647d. 0:3224. 
Distribution of electricity... EL — 2851 0:340d. 8,093 03294, 557 0°235d. 0:154. 
Ты; lio. Cem н es „T IN | OP 1,271 0:135d. 171 00724. 0:094. 
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Publio lighting —.———.————————————-— ^as | — — — — — — 
Ji t as a em оао оен оли эше жай ons ia a оноо am сан оен ода — | — — — — — — 
Renewal 00 cm 0 00 om oue oos ове oun om ons K An VL lb rin — | — — — —- — — 
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Establishment charges „a LE 366 0°0444. | 206 0:087d 0 0864. 
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96 to mean 
FINANCIAL RESULTS— Total. (cap exp nden 


X to mean X to mean 
Total. cap.exp'nded 


WORKING PROFIT FOR YEAR —.-————————| £23,665 543% ў 
Sum carried to Depreciation Fund ne = == == =| 0,200 149% 0:472% 2,250 1947 
Sum carried to Reserve Fund мей — — 97 0 C91 % 88 0 076 / 
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Ревой ............. rrr ——— seu M. — — — — — — — 
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Price charged for power, per unit -w Id. (13 hr.) to 2d.“ 54. to 1d. 4d. Ad. to 34a. 

Price charged for public lighting se == =. «= == =m mun =m me = By 15 By contract. 

Receipts per unit for private supply ss =m = =m =m =m um me 5'0'7d. 5˙05d. 40d. " 5408. | 
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AMEBICAN RAILWAY AND TRAMWAY LESSONS. 


Lixur.-CoL. Үовке'е visit to America has resulted in a 
report and diary wbich ought to be studied by everyone in 
this country employed in railway and tramway work. More- 
over, the report of a highly-trained шап, accustomed to 
observe accurately, to form responsible judgments upon his 
observations, and possessed of sound technical knowledge upon 
the subject matter but unbiassed by interest, represents an 
authoritative document upon which the average citizen can Ж 
safely rely for information on а subject that has of late been 
receiving considerable attention from the general public. The 
completeness and general excellence of Col. Yorke’s report 
prove that the Board of Trade has been quite justified 
in causing its principal inspector of railways to see and 
report for himself how the Americans handle the transport 
business. To what extent the difference in methods is simply 
adaptation to environment, or is indicative of progress on 
the one side and the other, interests both the expert 
and the layman ; and this question is dealt with in several 
respects by Col. Үовке in a very satisfying way. His com- 
parison of English and American methods of permanent way 
construction is a good example. The abundance in one 
country and sbsence in the other of cheap hard wood suitable 
for sleepers is shown to be the main reason for the difference 
in construction methods, and indications that modern loads 
and speeds are proving too much for the hard wood, leading 
to metal additions equivalent in function to the English chair, 
afford a striking example of what a biologist might call 
“ evolution on parallel lines.“ 

We are more concerned here with the various electrical 
matters described and discussed, and, taking these in order, 
the first one mentioned is that of railway signalling. А good 
deal has been written about American automatic signalling 
systems, and also American power-signalling gear; and, as 
usual, suggestions that we are hopelessly behindhand in these 
points, and must save ourselves by adopting our cousins’ 
ingenious devices, have been made until many people begin 
to believe them. No one who knows anything of railway 
signalling in the two countries will be surprised at Col. 
YonkE's adverse criticisms on American railway signalling. 
Block working is beyond all doubt essential to safety on rail- 
ways. It is universal in this country, but only in force on 
about one-eighth of the track mileage in the United States, 
and on that mileage is worked in a loose way. We quote 
from the report :— 

Two or more trains are constantly permitted to be in the same section 
at the same time, and trains are allowed under certain conditions to travel 
in either direction on either track, even where the lines are doubled or 


quadrupled. Single lines are operated almost_entirely on the 
' train order” system, no train staff or tablet being used as in England. 
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The consequence of a train dispatcher giving a ‘‘ cross 
order” is generally that two trains meet on a single line, 
producing a collision of the worst class. The Norwich-Thorpe 
accident was an instance in this country which must be well 
remembered by many of our readers. The universal use of 
block working on single lines followed bard on that collision, 
and head-on collisions on single lines have disappeared from 
our railway accident returns in consequence. 

The electric or other power operation of signals and auto- 
matic signalling are treated by Col. Yorke at considerable 
length, and in this direction American practice is worthy of 
study. But, as Col. Yorks very clearly puts it :— 

Automatic signalling does not of itself introduce greater safety of 
operation. It is merely a labour-saving device. No doubt it eliminates 
the risks due to mistakes of signalmen, but it introduces other risks 
peculiar to iteelf. pr 

Automatic signalling is in all cases operated electrically ; 
it has been in use on the Liverpool Overhead Railway from 
the commencement of working on that line, and has answered 
admirably. The greet American contribution to automatic 
signalling is the track circuit." Our columns have recently 
contained detailed desoriptions of some of these track oircuit 
systems, but all of them alike require the two rails of a track 
to be electrically insulated from each other. The presence of 
any vehicle on the track electrically connects the two rails 
throughout that block section, and by so doing puts the signals 
„On.“ Only when the rails are disconnected by the vehicle 
leaving the eection is the signal controlling it allowed to go 
"Off." It is undeniable that there is a great element of safety 
in this provision, and Col. Yorxe is naturally much attracted 
by such a safeguard. There are, however, some drawbacks. 
It has been found in the States that the sections for this 
method of working must be short, from 750yds. to 1,800yds., 
averaging 1,000yds. Considered as an interval of space 
1,000yds. is too small, and at high speeds the interval of 
time, or bead way, between trains may become dangerously 
low. The shortness of the sections is imposed by the 
large leakage between the rails. In this country there 
is every reason to believe that the leakage will be greater 
on open lines, and the sections, in consequence, even 
shorter. For tube, subway and tunnel lines, for plat- 
form lines at termini, short sections at junctions, and 
other special cases, automatic signalling will undoubtedly 
prove exceedingly usefal, and some of the railways in London 
now being equipped for electric traction are to be signalled in 
this fashion." Col. Yorke puts forward a number of reasons 
why he thinks that track cirouit signalling will not suit 
Englieh main line conditions, but he possibly underrates the 
serious difficulty that will be encountered in working it at all 
in bad weather, even with the short sections adopted in the 
States. 

Electric traction received а very full share of Col. Lonkz's 
attention. Tramways, naturally enough, do not differ very 
much as regards their electrical equipment from ours. The 
permanent way, however, is quite unlike English construction. 
The reasons for the differences are interesting, but would 
take up too much space to expound, and are not dwelt upon by 
Col. Yorke. Не thinks that the timber sub-structure gives а 
quieter track than the concrete used in England, and suggests 
that a wooden stringer or cushion between the rail and the 
concrete would be an improvement in this respect. Timber 
under the rails, botb as transverse sleepers and stringers, has 
been used in this country, but under a paved street it has not 

given satisfaction as a rule. Experiments are still being 
made, however, the most important probably being at Hull. In 
Some of the tramways in mining districts subject to subsidence 
Rongitudinal baulks are in use. . The results so far indicate that 


such construction is decidedly dearer than the usual concrete bed, 
but the running is quieter and the costs of maintenance not 
yot satisfactorily demonstrated. Probably kauri, or similar 
hard durable wood, may prove the most suitable cushion. It 
seems that 60ft. rails are being used, and the consequent 
reduction in the number of joints is a great advantage, 
Unfortunately, a 60ft. rail is a cumbrous article to transport 
and handle. It has been tried here, but a large proportion 
get orippled before delivery, and the cartage through 
narrow streets is attended with much difficulty. Forty-five foot 
lengths are more convenient in these respects, and are now 
generally used on new lines. Col. Yorke does not confirm some 
other observers who have found the rail joints on American 
tramways badly maintained and a source of noise and jolting. 
Perhaps the practice is improving, or the lines visited were of 
recent re-construction, as Col. Yorke found grooved girder 
rails had largely replaced the old ‘‘ step” rails. The great 
advantage in smoothness of running given by the electrically 
welded joint, as in Buffalo, might have been mentioned, but 
evidently the contrast is not now so great as it was two or 
three years back. And the curious reverberation on the 
conduit lines, which is strong enough to annoy a stranger, is 
likewise unnoticed. We shall soon hear it in South London 
and find out whether it becomes tolerable by acquaintance. 

The employment of more powerful motors on the cars is 
considered by Col. Yorke to be an advantage, “as the motor- 
men have greater control over their cars." They undoubtedly 
have, во far as maximum acceleration and speed constitute 
‘‘gontrol,” and it is for those qualities that big motors are 
chosen. The American motorman, in starting his car, whips 
his controller handle right round about as quickly as he can, 
and the car starts with a jump. Even in the cities high 
speeds are common, and wherever the width of roadway 
permits the other traffic leaves the cars a pretty free path. 
Then, in nearly every case the cars run out into suburbs 
where no traffic obstruction delays them, and the powerful 
motors give speeds that please the passenger. Excepting the 
Newell brake, now used in Pittsburg, a town of steep grades, 
the hand brake is still the only one, as a rale. 

* Political ° questions are not altogether ignored. The 
examples of Paris, Boston and New York are held up as an 
object lesson to London. They have faced the problem ot 
urban communication ; have decided what they want ; 
have arranged for the financing of the work and settled 
the routes along which transportation is to be provided before 
allowing the ground to be broken.” A great contrast, traly, 
to the London tubes proceedings of the last few years. The 
financial arrangements in the cases of Boston and New York 
have been due to the statutory creation of Rapid Transit 
Commissions, permanent bodies endowed with ample statutory 
powers. Whether that example will be followed here seems 
doubtful. Bodies ad hoc are not in favour with our rulers, 
and many vested interests would be affected by their creation 
and working. But that the most direct way of getting 
a job done is to set someone at it, rather than to lump 
the duty upon shoulders already burdened with other work, 
seems too obvious to need argument. The problems in the 
two cases of Boston and New York were quite different in- 
detail, and the solutions have naturally differed. Boston is 
more like an English commercial town than a typical American 
city. Thecentral parts are at once the oldest and the busiest, 
with streets crooked and narrow to а degree that makes an 
Englishman feel quite at home. When electric traction gave 
new life to the tramways and multiplied cars and passengers, 
the conditions became too irksome. The Transit Commission, 
appointed by the State Legislature, came to the conclusion 
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that the cars must be removed from the streets within the 
congested area. They therefore planned out a shallow 
subway to carry the tramways under the streets. An act of 
the Legislatare empowered the City of Boston to build the 
subway, to let it to the railway company at a fixed toll 
per car, with a minimum payment equal to 4; per cent. on 
the cost of construction. The advantages in this method are 
evidently very great, and the London County Council have 
already projected such a system for London. The engineer- 
ing difficulties, although not triflinz, would doubtless not 
be insuperable; but the financial problem is of quite a 
different order, and it may be that, commercially speaking, 
the idea is impracticable. ‘‘Tube'’ railways are probably 
far better suited to the conditions prevailing in London, 
when all things are taken into consideration. In New York 
the shape of the island of Manhattan, and the concentration 
of business at its southern and narrow end, has caused 
traffic congestion of a different kind. Confined between 
the river fronts, the city down town" has expanded 
heavenwards, with a proportionate increase of workers 
to be carried to and from the same area. The elevated 
railways, the cabling of the tramways, the opening of the 
Brooklyn Bridge have not kept pace with the increase. 
The tramway service, now mostly electric, so congests, the 
‘‘avenues’’ at the busy hours that terminal delays keep 
the speed down to a crawl. And the distances to which 
the residents have had to spread call for railway rather 
than tramway facilities. So the Boston solution would 
not have worked in New York, and the Transit Com- 
mission decided upon an underground railway following a 
certain route. 

Inter-urban electric railways are described by Col. Yorke аз 
б the most interesting and instructive developments of facili- 
ties for transportation in tho United States.” They are 
certainly far from anything to be found in this country, and 
therefore the more striking. Several of these lines have been 
“ electrified,” and now pay, after being worked at а loss as 
steam railways; and high-speed inter-urban lines, built 
especially for electric working, are the latest things in electric 
traction. These examples show the practicability (which hardly 
needed proof), of high-speed electric lines, and it is noticeable 
that they are ran rather as developed tramways than as rail- 
ways. There is no example in the United States any more 
than in the United Kingdom of heavy main line railway 
traffic worked electrically—excepting for spacial reasons, as, 
e.g., the Baltimore Belt line tunnel—and it seems safe to 
prophecy that the introduction of electrical working on to any 
main line will bring about an approach to tramway conditions, 
with smaller and more frequent trains for the passenger 
service. Col. Yorke is highly impressed with the advantages of 
these high-speed inter-urban lines, and thinks that they would 
be more useful here than the light railways constructed on 
the roads under the Act of 1896, which are only suburban 
and rural tramways. We believe this is quite true, and that 
there are many openings in England for such lines. Unfor- 
tunately, the Light Railways Act is inapplicable in the majority 
of these cases, and the whole force of railway opposition has 
to be fought through Parliament. The risks of fruitless 
promotion expenditure suffice to block the way. Beyond this 
is the timidity of capitalists in respect to such enterprises. 
The advantages to the districts served are undeniable, but the 
promise of reasonable financial return is too indefinite under 
our existing laws and procedure. If Col Үовке'в report on 
this head induces the Government to pass а new Light Rail- 
ways Act, removing the more serious obstacles, his visit to the 
United States will indeed have borne good fruit. 


We strongly recommend to our readers the carefal perusal 
and consideration of the whole report. Future progress in 
transport methods is so wrapped up with electrical engi- 
neering that every progressive electrical engineer must under- 
stand the questions of public policy involved. The diary of 
Col Үовкк'з trip gives many interesting details which we 
have not been able to touch upon, and is a tribute to his 
industry and that energetic hospitality of American business 
men which is a standing marvel to Englishmen who have 
experienced it, and must be а product of the climate. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Bleotrician Office, post 
free, on receipt of published price. Add 5 per cent; for abroad, or for foreign books.) 


— eee 
Die Abwarme-Kraftmaschine (System Behrend- Zimmerman): 
Vier Vorträge von Gottlieb Behrend. Ву G. ВЕнвЕнр. (Halle-a-S.: 
von Wilhelm Knapp, 1902.) 


The object of the four Papers which are contained in the 
above publication is to explain and illustrate a method of 
increasing the thermal efficiency of a steam engine by redacing 
the temperature at which the heat is finally rejected to a lower 
temperature than is possible with a condensor, by the use of 
what is essentially a reversed ice-making machine of the 80, 
er NH, type, in conjunction with the steam engine. 

The exhaust steam from the engine is employed to vaporise 
the liquid in the SO, or NH, engine, and the vapour tension 
produced is used in a cylinder in the same way as steam would 
8 and is finally condensed at a temperature of about 


The temperature in the condenser of a steam engine would 
never be much less than 40°C., and is often more. The effect of 
the added vapour engine is, therefore, to increase the tempera- 
ture drop by at least 20°C., with a consequent increase of the 
thermal efficiency. It will be remembered that in ice-making 
machines the vapour goes through a cycle of changes without 
itself changing in quantity. The vapour is used in precisely 
the same way in the Abwarme-Kraftmaschine, only the cycle 
of operations is reversed, the compression cylinder of the ice- 
making machine becoming a working cylinder in the raversed 
machine, in which the vapour expands and does work. A 
given quantity of liquid once put in the machine will last an 
indefinite time, small quantities being added from time to 
make up the slight losses which must ocour at the glands and 
pipe-joints. Thus, once the vapour engine is installed with a 
steam engine, the running costs are simply those of the coal 
and water, and the engine being more efficient there will bə a 
saving on these two items. Considering the combination 
merely from a theoretical point of view, Mr. Behrend shows in 
his first Paper that the addition of an Abwärme-Kraft maschine 
using NH,, and working between the temperatures of 60°C., 
the assumed exhaust temperature of the steam engine, and 
20°C., reduces the consumption of steam per indicated horse- 
power-hour in each of the four assumed cases as follows :— 


Assumed consumption of steam per 


Consumption per I.H.P.-hour after 
I.H.P-hour of the steam 


the addition of the Abwarme- 


engine alone. Kraftmas зЬіае. 
122 pounds  . ........... 89 pounds, 
147 js 10:0 " 
22:2 „„ 127 is 
550 „ | .— 15:5 » 


These figures show that the vapour чы кер. may be erpeoled 
to reduce the consumption in а non-condensing steam engine 
to а greater extent than in a condensing engine. These 
theoretical predictions have been realised by the experiments 
carried out by Prof. Josse. In one experiment the steam engine 
was arranged to work with superheated steam, at a tempe- 
rature of 809°C., the initial pressure being 11 atmospheres. 
The steam consumption was 11:1lb. of steam per indicated horse- 
power-hour. By the addition of an SO, cylinder and its appro- 
priate apparatus the consumption was reduced to 8-3lb. per 
indicated horse-power-hour. When dry saturated steam was 
used in the engine its consumption тозе to 16:21bs. of steam 
per indicated horse-power-hour, and this was reduced by th? 
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addition of the 80, apparatus to 114 Ib. per indicated horse- 
power-hour. | 

These results indicate that the saving of fuel in the com- 
bined plant, called by its inventors a regenerative steam 
engine, is a real one. So much experience has been gained 
in the working of SO, and NH, ice-making plants in recent 
years, and mechanical details have been gradually brought 
to such a state of perfection, that there should be no practical 
difficulty in working the plant backwards in this manner. 
The future of the regenerative steam engine will depend entirely 
upon whether the complication introduced is worth the saving 
effected. The Papers will be found interesting and instructive 
to students of thermodynamics. 


Electric Waves. An Adams Prize Езчау in the University of Cam- 
bridge. By H. M. Macpona.p, M.A., F.R.S. (Cambridge University 
Press.) 10». 

Mr. Macdonald's Adams prize essay is essentially mathe- 
matical in character, and besides treating of the matter 
indicated by its title includes a most interesting discussion of 
general electromagnetic theory. Perhaps the most important 
outcome of this discussion is the distinction, emphatically 
pointed out by the author, between Maxwell’s two modes of 
writing down the electro-kinetic energy associated with a 
system of electric currents. Maxwell’s first expression, which 
gives this quantity in terms of the currents and the electro- 
magnetic momentum, supplies a sufficient treatment of 
electrical phenomena; but the second, which gives the 
electro-kinetic energy in terms of the magnetic force and the 
magnetic induction throughout the field was, the author shows, 
deduced by Maxwell from the first by a process valid only 
when all the currents are steady. The use of this second 
more easily handled expression by numerous writers on eleotro- 
magnetic radiation has led to an erroneous identification of 
MacCullagh's optical theory with Maxwell’s, and thence to 
the supposition that magnetic indaction may really be the 
velocity of the ether—a result which implies that in a 
magnetic field the velocity of light should be affected. 

In attacking the subject of electrical radiation, therefore, 
Mr. Macdonald avoids Maxwell’s second expression for the 
electro-kinetic energy, and builds directly from the general 
theory. ‘The-clearness and comparative simplicity of much of 
the work that follows is largely due to the author's utilisation 
of the principle that in a simply connected infinite ether per- 
manent free oscillations are impossible, whereas such free 
periods always exist for all multiply connected spaces. In the 
chapters dealing with high frequency oscillations in singly 
and multiply connected spaces, and with waves in open cir- 
cuits, numerous valuable results dealing mainly with the 
approximate free periods and rates of damping in condensers 
and resonatora are derived and conveniently collected. Many 
of these are carefully compared with the experimental results 
of Hertz, Sarasin and De la Rive, Bjerknes and other investi- 
gators, or used to discuss the difficulties met by observers. 
The quantitative agreement is often very striking, and 
these comparisons in themrelves make the book well worth 
the perusal of the experimenter; while all students of electro- 
magnetic theory will admire, in spite of a certain amount of 
repetition and of more or less unnecessary elementary matter, 
the crispness and power of the author's methods. 


Lockwood's Builder's Price Book. 1903. Edited by Faancis T 
W. MILLER. (London: Crosby Lockwood & Son.) фе. 

As in former years, this annual publication contains a вес- 
tion devoted exclusively to electric lighting. This section has 
been revised and enlarged, and now occupies 28 pages, in 
addition to which there is some useful information relating to 
electric bells and telephones. Prices and particulars of motors 
and dynamos by various firms, as well as those of accumulators, 
fittings, cables, lamps, &c., are given, and the general! conditions 
governing supply of electrical energy by the City of London 
Electric Lighting Co. are reproduced. The information вор. 
tained in the electric lighting section is concise and useful. 


Electrical Dictionary. Part IIL English-French- German. 
Вгавснкв, (Leipsic: S. Hirzel. 1902.) бю. | 
We. have already reviewed the first two volumes of. this 
electro-technical dictionary, which is completed by the present 


By PAUL 


volume. This last volume has the same characteristios of the 
preceding ones, and the set should prove of considerable 
utility. It includes several electrical terms of comparatively 
recent origin which are not found in the older dictionaries, 
and this, to a large extent, condones the few inaccuracies 
which we have noticed. 


eee) 


DISTRIBUTION LOSSES IN ELECTRIC SUPPLY 
SYSTEMS.* 
(Continued from page 863.) 
BY A. D. CONSTABLE AND E. FAWBSETT. 


We now pass on to the third heading— Losses due to dielectric 
hyteresis," to use the term for want of a better one. After the very 
thorough way in which this question was discussed recently before 
this Institution, perhaps an apology is necded for again bringing up 
the subject. As the question was not finally settled, it was the 
intention of the authors to experiment thoroughly on the large system 
of high-tension cables at Croydon, and find out once for all what the 
true losses incurred in actual working were ; an additional incentive 
was the desire to again demonstrate that, contrary to the usual belief, 
it was possible in certain cases to obtain a power. factor as high as 
0 10 in a cable, as was stated to be the case in Mr. Mordey’s Paper 
and in Mr. Minshall’s contribution to the discussion thereon. e 
latter is conclusively proved by the figures in Table III. 

The more ambitious scheme was doomed to partial disappointment, 
at any rate ; it has been found a task of very great difficulty to obtain 
these losses with any reasonable accuracy with the instruments avail- 
able in a fairly-well-equipped test room. Numerous experiments 
have been made, but owing to the interrup!ions due to the necessary 


2000 Volt Bus-Bar 


Earth Bar 
DIAGRAM д. 


routine of work of a central station in an exceptionally busy year, 
these results are somewhat meagre and inconclusive. This section of 
the Paper is, therefore, rather of the nature of a series of suggestions, 
and it is hoped that the discussion will produce further data. 

The methods employed for this investigation were :— 

1. Direct measurement of watts used in the cable by a wattmeter, 
еше with or without а choker, to improve the power-factor of the 
cable. 

2. Calculation of watts from plotted curves of volts and current or 
from oscillograph records. 

3. Direct measurement of increased power neceessry to drive an 
alternator when a cable is switched on. 

With regard to method 1, the first thing necessary was to discover 
what reliance could be placed on the readings of the ordinary 
commercial wattmeters at our disposal, when used on various power- 
factors, Three wattmeters were used—viz. (1) a Swinburne with no 
unnecee metal parts. This wattmeter had three different sets of 
current coils to give different sensibilities. (2) and (3) Thomson 
inclined coil wattmeters of different ranges with frames partly of 
metal. All three had large non-inductive resistances in series with 
the pressure coil, and were wound for 250 volte. The voltage was 
reduced in the ratio of about 10: 1 by means of a bank of lamps, the 
actual ratio being measured for each set of readings; the voltage on 
the wattmeter was measured on a standard electrostatic instrument, 
and the full vol was reduced by a transformer of known ratio 
and measured on the same voltmeter. 

Diagram 3 ehows the connections for calibrating the watt- 
meters initially ; it is almost self-explanatory, and power-fectors of 
about 0 03 and 0 35 with current lagging, 0°14 with current leading, 
and unity were used in the calibration. The leading current was 
obtained by passing a current through the series coil of the watt- 


* Abstract of a Paper read before the Institution of Electrical Engineers 
March 12, 1903. 
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Table III.— Dielectric Hysteresis Losses in High-tension Cables. 
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1,640yds. of same type as No. 10. 


Watts agree wit 


Sine curves equivalent t 


, 8, 9 and 14. 
(v.) The Swinburne wattmeter with original fine wire co 


H 


No. 9, and No. 15 


650yds. of same type аз 
(üi) Thomson wattmeter used in series with Swinburne in experiments Nos. 6 


1, 


No. 14 
Watts worked out from oscillograph curves only. 


was used in experiments Nos. 1, 4, 5, 6, 7, 8 and 9. It was used with coil re-wound with No. 26 S. W. G. wire in experiments Nos. 2, 3, 10, 11, 12, 13. 


(iv.) No wattmeter used in experiments 15 to 21. 


Norks.— (i.) Cable No. 12 consisted of Cables Nos. 9, 13, 14, 10, 11 and 7 joined in series, making 12:5 miles in all. 


(ii.) Worked out result of curves E, F and С probably very inaccurate, owing to very peaked waves. 


Swinburne, with maximum variation of 10 per cent. 


meterín phase with the applied volts and connecting the pressure 
coil to a non-inductive resistance in series with a choker. The 
wattmeter is shown connected in this way in the diagram. 

The power-factor of the ironlees choker circuit, of course, can be 
calculated with very fair accuracy. The choker, as used throughout, 
consisted of 112lb. of No. 16 copper wire wound on a wooden бш 
А thermometer was embedded in the winding and the temperature 
was taken for each reading. The resistance, in series with the 
choker, consisted of lamps. It has been assumed throughout that 


the lamp banks used were non.inductive, no difference in phase 


between current and applied volts being observable on the oscillo- 
graph used in these experiments, 
he Swinburne wattmeter and the small range Thomson watt- 

meter gave fairly consistent results, although there were considerable 
variations with the different power-factors, chiefly due, in all proba- 
bility, to the various wave-forms of the applied voltage. There were 
also variations in the constant obtained under the same conditions 
at different times, but as the constant used in working out the cable 
watts was that obtained under the most nearly corresponding con- 
ditions, and at the same time in most cases, the errors should not be 
large. Very low power-factora with leading current were not obtain- 
able for calibration owing to the lack of a larger choker. In the case 
of the larger range Thomson instrument the constants vary from 
6 6 to nearly 10:0, notwithstanding the makers’ statement that the 
instrument is correct for all power-factors and all wave-forms; this 
apparently applies between certain limits only. The readinys of 
this instrument were, therefore, rejected. In the later experiments, 
by a slight modification of the connections it was possible to calibrate 
the wattmeter in use, on a load with leading current, for every 
reading, and this was done in each case. 

The actual connections used in the cable experiments are shown 
in Diagram 4, two wattmeters being generally used in series as 


2000 Vol! Bus-Bar 


DIAGRAM 4, 


& check. Readings were taken, both with and without the choker 
C in parallel with the cable. L in the diagram is a bank of lam 
used in the earlier experiments in calibrating the wattmeters with а 
power-factor of unity. The arrangement on the right of the diagram 
at the bottom is for the purpose of calibrating the oscillograph. А 
voltage of 130 direct current could be applied to the o:cillograph 
without altering the connections and the value of the deflection in 
volts thus obtained. In the same way a known direct current could 
be passed through the non-inductive current shunt R, and the value 
of the cscillograph deflection in amperes ascertained. 

The principal results obtained are given in Table III. In the 
four cases in which watts have been obtained, both from the oscillo- 
graph records and with a wattmeter, the two values are of the same 
order, but they do not agree as well as could be wished. This is, 
no doubt, explained partly by the shape of the waves. In curves of 
shapes E, F and G, for example, owing to the almost vertical-sided 
peaks, it is impossible to work out the watts even with approximate 
accuracy. А horizontal difference of 0 Olin. in the relative position 
of the curves of current and volts will totally alter the power-factor 
indicated. If it had been possible to obtain photographic records 
some improvement in accuracy would have resulted, but, as it is 
with curves traced by hand, very little reliance can be placed on the 
worked out power-factor of the very peaked waves. On the other 
hand, simpler wave-forms can be worked out fairly accurately ; curve 
D, for example. | 

Referring again to the table, it will be noticed that very great 
discrepancies occur between various sets of readings on the same 
cable and also between the results obtained with the choker in 
pus with the cable and without it. 'The former results should 

the more accurate, owing to the higher power-factor. Such figures 
are not very conclusive, but they have been obtained with all proper 
precautions, and it is hoped that some explanations of the discre- 
pancies may be suggested, | 
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Part of the differences may be due to the effect of alteration of wave- 
form (1) on the actual losses, and (2) on the instrument indications. 
It has not been definitely proved whether the power-factor of a cable 
is altered by alteration of the wave-form of the applied voltage, 
or not. On the whole, it may be inferred that it is Af ered to some 
extent, but not largely. With wave-forms as in curves E, F and С, 
the power-factor for a long paper-insulated. cable comes out at about 
0 014, averaging the three, and with curves H, I and J for the same 
cable and approximately the same voltage it is 0°08, А күш 
was not used in this case. This enormous difference cannot be 
down wholly to the difference of wave-form, but is moet brobebly 
due to the inaccuracy in working out the very peaked waves of the 
first set of curves, and the agreement of the three is probably more 
coincidence than anything elee. The value obtained from the last 
three curves has been taken as the more probably correct. 

With regard to the effect of wave-form on the other instruments 
used, it is stated by Benischke that there may be a difference of 10 
per cent. in the readings of electromagnetic instruments with flat 
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It is interesting to note that in one experiment, not recorded in 
the table, the wattmeter gave a higher reading when short-circuited 
than when the current coil was in circuit, no doubt due to currents 
induced by the voltage coil, which was in circuit. In all the recorded 
experimenta the measuring instruments were placed in the earthed 
outer of the cables, as it was found that the readings were practically 
identical with those obtained with the instruments on the inner, and 
the safety of the arrangement was much greater. 

It was considered a matter of interest to find out how the wave- 
forms and values of с and voltage varied at different points in 
the length of a cable, if at all. Six long cables were joined in series, 
and readings of current and voltage and tracings of the wave-forms 
were taken at each end and at the junction of the two middle cables. 
The readings taken at the end at which the voltage was applied are 
recorded in experiment No. 12, Table III., as are also the lengths 
and sections of the various cables. The results of this particular test 
showed that, contrary to the authors expectations, there was no 
obeervable difference, either in the ids or in the wave-forms of 
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c5 [13,620 
13:40 


Volts 


Wave-forms in Cables, &c. 
(See Table III.) 
Nots.—The figures express the respective values per inch of vertical height, of volts, amperes and watts. 


and peaked waves. In calibrating the various instruments used, diffe- 

rences amounting to about 5 per cent. were found when using different 
wave-forms, the sub-standard being a Siemens dynamometer with 
practically no metal in the frame, and this should read sensibly 
the same for different wave-forms and frequencies, The Thomson 
ammeters read higher on the smoother waves. In working out the 
experiments the calibration with the particular wave-form of the 
ex йш was that used. 

t was found that the voltage across the terminals of the current 
coil of the Swinburne wattmeter (using the fine wire coil) varied in 
the ratio of about 1:3 in the various experiments owing to the 
difference in the current frequency. It is difficult to say to what 
extent а wattmeter may be relied on when the current about 
double the frequency of the applied voltage. In order to overcome 
the difficulty of very small scale readings on the wattmeters, the 
current coils were in most cases heavily overrun, a short-circuiting 
switch being put in except when taking readings. 


the voltage and current at the three points, The middle point was 
at the junction of cables Nos. 10 and 11. The current, of course, 

had different values at the three points, but whether it and the watts 
were in proportion to the equivalent length of cable cannot be stated 
with certainty, as the cables are of different types and sizes. This 
experiment was made under different conditions : (1) with the cable 
open-circuited at the far end, and (2) with a small non-inductive load 
at the end. The results were the same in both cases except for a very 
slight reduction in the “ kinks” in the voltage curves in the latter 
case and a slight shifting of the current wave owing to the higher 
power-factor. e result is the more remarkable as it is the gene- 

rally accepted view that in all long cables there is a rise of pressure 
due to the capacity; and, under certain conditions, this does 
undoubtedly take place. In all probability a variation of frequency 
would have produced the result expected. It is unnecessary to show 


the cnrves obtained at the three points, as they are all practically —— 


ike, 
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In addition to the above experimenta, it was sought to confirm the 
results by the motor alternator method. The connections of the direct- 
current motor wereasshown in Diagram 5, the current being measured 
by a very sensitive differential method, which is clearly shown in the 
diagram. The galvanometer was calibrated by adding a small known 
current to the motor current and noting the scale deflection ; the 
scale was a proportional one. 

| Whilst this method was e to the vulcanised bitumen cable, 
giving the watts taken by the cable rather lower than the result ob- 
tained by the other methods, it was found that when the jute cables 
were switched on less current was taken by the motor tan before, 
no doubt owing to the efficiency of the alternator being improved 
by the alteration in wave-form. This does not include the increase 
of efficiency due to the reduced exciting current, as the exciting 
current was separately m 


2100 V. 


DiAGRAM 5, 


Table IV. gives the reduction in excitation energy in various 
cases, and it will be noticed that the saving is quite comparable with 
the loss by dielectric hysteresis ; so that beyond the objection to 
running a larger generator than is required to supply the actual 
watts consumed, there is really no great loss due to the use of high- 
tension cables, at any rate at 2,000 volts. In the summary, however, 
dielectric hysteresis losses are included, as exciting energy is not 
considered in this Paper. 


Table IV.— Effect of Capacity on Exciting Current, 


Exciting Exciting Watts saved | Approx. 
= | a On leurrent with-| current with in watts in cable 
| | out cable. cable. excitation. (paper). 
. | f 10,000 5°8 2:5 426 2,000 
"A. 5,000 58 47 142 500 
` 2,000 58 54 52 80 
. 0 000 
500 
80 


A. —SOkw. alternator. 


B.—120kw. alternator. 


Norz.—In addition, there ів a further improvement in the efficiency of 
ine alternator, due to the effect of the altered wave-form on the armature 
oases. 


The effect of variation of voltage is shown in experiments No. 15-20. 
It will be seen that with the particular form of wave applied the 
current increases rather more rapidly than the voltage and the 
watts rather more rapidly than the vol squared. This, of 
course, means that with very high voltages the watts absorbed 
may be a formidable quantity, but at the same time it must be 
remembered that as the voltage increases, so does the thickness of 
the dielectric. The capacity is therefore lese, and, assuming no 
resonance, the cable volt-amperes [апа the watts absorbed will by 
no means increase as the voltage squared. 

Some experiments were made on the effect of frequency, and the 
power-factor does not seem to be largely altered. As, however, there 
was some doubt as to the accuracy of the instruments employed in 
these tests, the figures are not here recorded. 

The effect of load on the cable on this loss has not been satisfac- 
torily investigated. It implies taking the difference of two very 1 
quantities, compared with the loss, and is therefore not susceptible 
of much accuracy. In any case, the time during which the feeders 
in a lighting etation are loaded is so small a fraction of the whole 
г they аге running that the difference іп the total result cannot 

Taking a comprehensive yiew of the above resulta, there appears 
to be no doubt that in the case of the vulcanised bitumen insulated 
cable No. 7, the power-factor is of the order of 0:12, that of the jute- 
insulated cables about 0:025, and of the paper-insulated cables some 


thing of the order of 0:032 and 0°08 respectively for Nos, 10 and 11. 
The first three results are fairly consistent with all the statements 
made in the discussion on Mr. Mordey's Paper. The vulcanised 
bitumen cable appears to be an exceptionally bad cable from this 
poin! of view, and the 5,000-volt paper cables appear to have a larger 
ielectric hysteresis loss than the jute cables.“ 
It is noteworthy that the cable which shows an abnormally high 
wer- ſactor—viz., No. 7—is laid in an iron trough with iron cover. 
tis possible that this iron trough, completely surrounding the cable, 
accounts to some extent for the high power-factor. Where the cable 
is in an iron trough with a tile cover, as in the case of Nos. 10 and 
11, the power-factor is also higher than would be expected from the 
type of oable. All the cables in experiment 12 have the outers of 
slightly larger sectional area than the inners—roughly, 5 to 10 
cent. larger. The fact that an external field exists round these cables 
is proved by the humming noise produced in the telephones con- 
nected to pilot wires laid parallel and close to the cablea, That this 
noise is not due to leakage entirely is shown by the fact that it is 
slight during times of no load, and very loud at times of heavy loads. 
Public telephone cables along the same route, but further away from 
the lighting cables, are not appreciably affected. 

Taking the values given above, the total hysteresis loss in the 
Croydon system of mains comes out at about 17,000 units per annum, 
and is approximately equally divided between the four quarters. 
This is not so large a loss that it is worth while shutting down 
feeders for the period of light load to reduce it considering the risks 
involved in so doing. It is most important, however, to decide on a 
dielectric which will not give an abnormal loss, as in the case of 
cable No. 7. 

(T'o be oontinued.) 
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THE MANUFACTURE OF POCKET DRY BATTERIES 
IN GERMANY. 


Herr Zacharias in а recent issue of the Centralblatt für Accumula- 
toren und Elementenkunde, states that the manufacture of small dry 
cells for pocket use has reached large proportions in Germany, and 
that the necessities imposed by the manufacture of such smal 
has caused new methods and materials to be used in this branch of 
the accumulator induetry. 

The smallest type of dry cell manufactured is 30mm. in height 
and 15mm. in diameter. A pocket battery of three such cells weighs 
only 125 grammes, or with lamp attachment 175 grammes. The 
lampe consume 0:25 to 0:30 ampere at 3:5 to 4:0 volta. As аш 
of the practical utility of these роо batteries and lamps, the author 
instances their use by doctors for night visits in suburban or town 
districts, when numbers on gate poste or houses are ро 
invisible, and by military officers on night marches for study of mape, 
&c. The use of small lamps by dentists and surgeons for studying 
the interior of the mouth, &c., is also referred to. 

In а subsequent iesue of the same journal Herr Zacharias discusses 
the manufacture of these small dry cells, and states that, owing to 
the smallness of the respective parts, the production of reliable cells 
is far more difficult than when dealiug with cells of normal size and 
capacity. The carbon pencils in these "perti cella are only 6mm. to 
7mm. in thickness, and the filling of depolarising mixture around 
them is only 14mm. to 16mm. in diameter. The space separating 
the depolarising mass and the zinc electrode is 1'5mm. to 20mm. in 
width. Owing to the smallness of the holder and of the zinc elec- 
trode, the cleaning and amalgamation of the latter is beset with 
special difficulties, and the insulation of carbon and zinc, again, 
requires special precautions. In order to ensure perfect insulation 
it 1s now the custom to fix four small glass tubes around the depo- 
larising шае апо to cover the zinc bottom of the containing vessel 
with a small disc of sheet mica. The filling-in of the depolarising mass 
around the carbon pencil cannot be carried out in the usual manner, 
owing to the small diameter and consequent fragility of the pencil. 
rA different methods have been employed for surmounting this 

ifficulty. 

One of these consists in the use of a mould with a centre piece of steel 
representing the carbon pencil The depolarising mass is filled into 
this and beaten down with a suitably-shaped punch, and the moulded 
block is then withdrawn and fitted into the cell. This method cannot be 
recommended, for the centre opening must necessarily be left slighty 
larger than the carbon pencil, in erder to admit it without the use of 
force, and electrical contact for the whole length of the pencil can only 


* The thickness of the dielectric between conductors of cables No. 7, 10, 
11 and 15is028in. The thickness over the outer is O'lOin., except for 
No. 7, in which it is 0'25in. The iron trough in which the cables are laid 
is approximately 34in. by 34in. outside and lin. thick. Cable No. 4 is 
armoured with steel tape, but the thickness is only about yin., and the 
outer and inner conductors are of the same section. The capacity of the 
vulcanised bitumen insulated cable is abnormally high, being over three 
times that of а similar paper cable. 
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be obtained by compressing the whole mass with an outer wrapping of 


gauze and thread. The usual method of filling the space between 
the depolarising mass and the zinc electrode with the semi-fluid 
material which is to act ав electrolyte is inapplicable for the 
manufacture of these small cells for the space to be filled only 
measures 1àmm. to 2mm. in breadth. It is necessary to pour in the 
electrolyte in a perfectly tluid condition, and to add then some 
element or compound which will thicken it or convert it into a jelly. 

These special difficulties in the manufacture of small accumulator 
cells account for the fact that many of the cells of this type now on 
the market are unreliable, and on examination disclose important 
defects in their construction. Nevertheless, these difficulties can be 
surmounted, and certain firms are turning out reliable small cells by 
the thousand It is customary to group three elements in a paper 
casing (provided at the upper end with three amall tubes for escape 
of the gases) and to insulate the whole with a coating of resin. 

The testing of these small batteries before leaving the factory is 
also attended with special difficulties, No method involving short- 
eircuiting the battery can be employed without serious harm to the 
elemente. The best method is to employ a voltmeter with a high 
resistance (up to 1,500 ohms) with ings down to 3 volts. Two 
readings of the terminal potentials of the small cell or battery are 
taken with this instrument—the first when the cell circuit is open, 
and the second when it is closed with a 10-ohm resistance coil. A 
cell in good condition, tested in this way, will yield readings of 
1°56 and 14 volts, and from these one can calculate the internal 
resistance of the cell, wbich in this case is 071 ohms. Cells which 
have been badly put together in the factory, or have suffered partial 
discharge, would show a fall in E.M.F. under the above testa of from 
0:15 to 0:30 volta Меветв. Siemens and Halske have designed and 

laced on the market a useful testing set for dry celle and batteries. 

t consists of а small but accurate voltmeter, provided with an 
external 10-ohm resistance, which can be p in circuit merely 
by g a knob. The zero point of the scale is in the centre, 
and measurements up to 3 volts can be made with the current 
passing in either direction. By use of a series resistance of 30 volts, 
and of a shunt of 1 ohm, it is possible to use this testing set for large 
cells or batteries. 

As regards the efficiency of such small elements, Zacharias states 
that they compare well with the larger ones, and that in some 
respects they are superior to them. А small dry cell 55mm. in 
height and 20mm. in diameter, sufficed to drive an electric clock 
for four weeks, or one-twentieth of the time-limit of the dry cell 
usually employed for it, although its cubical capacity was less than 
one-twentieth of the larger cell. 

Although the use of these small dry cells in this country has 
hitherto been chiefly in connection with the manufacture of electric 
toys and novelties, it is interesting to learn that in Germany their 
use is developing along more useful and satisfactory linee. 


CORRESPONDENCE. 


— MÀ 


THE NERNST LAMP. 
TO THE EDITORS OF THE ELECTBICIAN. 

„Bms: In the hope of obtaining further light on the dura- 
bility of the Nernst lamp, I write to point out a discrepancy 
between published tests on the lamps and the experience which 
has befallen me and several others. 

When the lamps were first issued, about 18 months ago, I 
obtained a few and started to test them for candle-power and 
life, running them continuously. The life averaged about 
300 hours, and as this bore out the makers’ statement, I was 
well satisfied. Shortly afterwards Dr. Morris published some 
tests which gave very similar results, and those of the Reichs- 
anstalt and others confirmed. Now Faraday House gives 


others, which come out even better, over 500 hours on the 


average. Thus the matter seems fully proved for many 
different sets of lamps. 

Now, let me relate subsequent experience. On the results 
of my tests I proceeded to put up Nernst lamps in the Heriot- 
Watt College and other buildings, and several other engineers, 
on the strength of my tests, did the same. In no case have I 
heard a good word from them. With six lamps Iran through 
two dozen burners in a few months, while in another building 
with two dozen lam ps about a dozen new burners were 
required in a few weeks, although the lamps were hardly ever 
used. The same result was obtained in other places, and con- 
tractors have corroborated my experience. Something between 


50 and 100 hours seems to be the outside average life that we 
are obtaining. 
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It may be suggested that the pressure of the town mains is 
frequently excessive, but this explanation is inadmissible, for 
I am frequently measuring this pressure in my laboratory and 
in my own house, both in the daytime and in the evening, 
and the regulation is always exceedingly good, never more 
than 5 volts too high or under 8 per cent. Vibration occurred 
to me, but no vibration existed beyond the ordinary small 
vibration of a very substaniially-built dwelling house. The 
only explanation I can suggest is that in actual use the lamps 
are frequently turned on and off, whereas the above-quoted 
tests were presumably continuous or almost continuous runs. 
As the filament becomes completely cryatalliue after a few 
hours, it is naturally very brittle, and the repeated heating 
and cooling causes it to anap. It usually breaks at the negative 
end of the filament. 

These results have been a great disappointment, since in 
other respects the lamps have been excallent; but renewed 
publication of life tests of several hundred hours app2ar to 
partake of the nature of a huge jest. I shall ba glad to learn 
what resalts have been obtained in other towns. 

The lamps referred to here are all of the large type, nomi- 
nally 1 ampere 230 volts, with vertical filament. The small 
lamps with horizontal filament seem to be doing much better, 
but my experience with them has not extended over so long a 
time.—Yours, &c., Francis G. Batty. 


Heriot-Watt College, Edinburgh, March 18. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: In his letter appearing in your issue of the 18th 
instant, Mr. J. Stottner writes: “І beg to say that there 
із no need to fear that the details of construction of Nernst 
lamps will be altered.” І am very sorry to read this, as I 
hoped for some considerable improvement in future lamps. . 
The automatic cut-outs in the existing pattern are not suffi- 
ciently substantial, and at Hackney I have had to replace the 
whole of these after a few months’ work in street lighting. 
After the lamps had been running for some time, the cut-out 
coils became charred and partly short-circuited, with the 
result that the magnets were weakened, and vibration would 
cause the switch to spring back on to the heating coil 
terminal. The heating coil thus left in parallel with the 
glower has a very short life. This is generally the way 
the burner fails for по apparent cause,” and I note that 
two cases of “ по apparent cause” are quoted in the Fara- 
day House tests of only 10 burners. This failure puzzled 
us at Hackney for some time, but by carefully watching а 
lamp in which several burners failed for no apparent cause" 
we were able to trace the trouble to the faulty action of the 
cut-out. Generally, the по apparent cause is the fusing of 
the heating coil without the rupture of its protective covering, 
due to its being accidentally left in parallel with the glower. 

Another weak point in the lamp as at present sold is the 
resistance holder. This frequently breaks away from the 
porcelain base, which is not substantial enough at this point. 

The burner is certainly the place where there is most room 
for improvement, and it is comforting to hear that the 
standard contacts will be adhered to, so that future burners 
will fit into existing lamps, and that these, although not quite 
up to date, will not have to be scrapped. 

The Faraday House tests are interesting so far as they go, 
but no conditions are stated. What size of lamps were used ? 
Was the current continuous or alternating? Was the regu- 
lation of pressure better than practically obtainab!e under 
ordinary working conditions? Were the conditions of vibra- 
tion the same as in an ordinary busy street or house? What 
was the declared pressure? For what pressures were the 
burners and resistances made, and were the lamps switched on 
and off occasionally during the test. The results set forth 
below were obtained in ordinary practice without any special 
nursing, and I would rather base my estimates on these than 
on any laboratory tests. If Welsbach mantles did in practice 
all I found them to do in laboratory experiments, electric 
lighting engineers would have little left to do. 

No less than 186 burners have been tested at Hackney, 
141 of these being 4 ampere, the remainder l-ampere size. 
The lamps are hung on springs from a swan-neck carrier fixed 
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a 
to old gas standards in a street where the traffic is moderate. 


They are run during ordinary lighting hours, and, therefore, 
each is switched “ on " and ‘ off” once per day. The declared 
pressure is 240 volts, continuous current, and the variation 
does not exceed 3 per cent. above the declared pressure. The 
ae lives of burners which have run till they failed are as 
ollows :— 


Half-ampere Lamps with Glowers constructed for 225 Volts and 
Resistances for 20 Volts. Average Life, 834 Hours. 


Number Aggregate Average life 


Cause of failure. of life. per burner. 
А burners. | Hours. | Hours. 
Glower. | 
Top contact broken .......................... 92 53,5316 | 362 
га contact broken ..................... 5 600 200 
lexible connections to bottom contact 
Von || m dae sn 
Heating Coil. 
Burnt out, due to faulty cutout ......... 17 3,645 215 
General collapse of coll... 5 1,961. 392 
General collapse of coil and glower ...... 7 2,954 | 422 
Constructional Faults. | 
Such as joint between flex. to bottom | 
contact of glower and frame not | 5 127 2⁵ 
properly made: e boten en 
| 141 | 47,088 | 334 


One-ampere Lamps with Glowers constructed for 220 Volts and 
Resistances for 80 Volts, and run otherwise under precisely 
similar conditions as the 3. ampere Lamps. Average Life, 


970 Hours. 
Number | Aggregate|A veragelife 
Cause of failure. of life. per burner. 
burners. | Hours. Hours. 
Glower. ! 
Top contact broken ........................... 24 | 11,660 486 
Bottom contact broken... ... .. . . . . 2 575 187 
Flexible connection to bottom contact 9 ` 347 173 
zz ыркы 
Heating coil. 
Burnt out, due to faulty cutout ............ 10 1.920 192 
General collapse of coil. 5 1,918 584 
General collapse of coil and bnrner ...... 2 421 210 
Constructional faults ss None 785 а 
45 16,641 570 


Two exceptional burners аге still at work: — 
- 4-ampere burner with life to date 1,742 hours. 
1 do. do. do. 1,350 do. 

I am not yet able to state the full life of the regulating 
resistances. So far, only five have failed, and these had an 
aggregate life of 6,665 hours. The remainder which are still 
in use show no signs of failing, although many of them have 
been in use upwards of 2,000 hours. 

I hope other users of Nernst lamps will give their experience 
of life tests made under commercial conditions.— Yours, &o., 

І. L. Ковіхзом, 


Hackney, March 18. Borough Electrical Engineer. 


Another correspondent informs us that he has had about 40 
pattern B Nernst lamps in use in one street, the lamps taking 
205 volts at 1 ampere single-phase with a low frequency. 
During four months the average life was only 200 hours, the 
most frequent cause of failure being the connection between 
the burner proper and the platinum mount. The declared 
pressure of supply being 205 volts, and the pressure never 
exceeding 210 volts, the lamps were ordered for the latter 
voltage. Lamps rated for 215 volts are now being tried. 


CHARGING AND DISCHARGING HIGH-TENSION 
CABLES. 


TO THE EDITORS OF THE ELECTRICIAN. 


Sins: Referring to Мг. Woodhouse’s letter of February 21st, 
it would be interesting if Mr. Woodhouse would kindly state 
where such resistances as I have described in my letter of 
February 14th have been used and discarded. An important 
point, which seems to have been overlooked by most of your 


correspondents, is that with underground cables the greater 
number of destructive rises of potential which have occurred 
have been due to the use of switches which allow large 
flaming arcs to occur in the air. The rheostat I mention can 
be used for switching off either the loaded or unloaded line, 
although this is really unnecessary if properly-designed oil- 
break switches and fuses are used. In a cable line protected 
by oil-break switches and fuses of efficient design, practically 
the only rises of potential which are to be feared are those due 
to switching on the cables. 

The right principle in which to regard this matter is 
enunciated by Mr. Partridge in his letter of March 2nd, in 
which he says, Only such an arrangement should be used 
which prevents the rises taking place, and not one which 
should safeguard the system after the rise has occurred.” I 
would, however, point out that with any arrangement such as 
his, in which a transformer is combined with the cable to be 
charged, is liable, with certain combination of capacity and 
self-induction, to do more harm than good, and that the only 
method in which it is impossible for a bad effect to result is 
the use of а non-inductive resistance. 

With regard to Mr. Orton’s letter, I have not yet seen 
any published results of Thomas’ “Static Interrupter"' in 
practical working, and when one considers the difficulty of 
making a condenser of any appreciable capacity to withstand 
10,000 or more volts, one is rather doubtful whether this is a 
practical apparatus after all. 

As regards the criticism which Mr. Orton passes on the 
charging water resistance, I can say the mechanical difficulties 
in its construction are really very small. "With good china 
insulators one can, of course, insulate anything, and no 
difficulty has been, nor is likely to be, experienced in this 
direction.— Yours, &c., CHARLES C. GARRARD. 

Hollinwood, March 17. 


EARTHING THE MIDDLE WIRE. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: In your leading article last week you defend the 
employment of а fuse at the station to shunt the resistance 
and at the Bame time you give approval to the omission of 
fuses on all neutrals in houses. I thought that Mr. Faraday 
Proctor had made it clear, in his Paper before the Municipal 
Electrical Association, that there was a danger, where there 
was a direct connection to earth at the station, of causing 
fires on consumers’ premises through not having fuses on their 
neutrals. The conditions necessary for this are shown in 
Fig. 18 of my Paper, copy of which I enclose. 

This is one argument for dispensing with a fuse at the 
Station; for the resistance is then sufficient to prevent the 
shunting of the out-of balance current from B.’s, C.'s, D.’s, &o., 
premises through A.’s premises. Under these circumstances 
it might, perhaps, be feasible to abolish the neutral fuse on 
consumers’ premises, but not if the station fuse be retained. — 

Neither is the station fuse of any more help in connection 
with a fault on a consumer's outer. For, even if the station 
fuse be а light one, it will not save the blowing of the con- 
sumer's fuse; for if the latter is going to blow through the 
station resistance, it will blow after the station fuse has gone 
(or, rather, simultaneously with it), while if the customer's 
fuse is going to remain intact after the station fuse has gone 
(i. e., in circuit with the resistance alone), the station fuse 
might as well have not been there, for the consumer's fuse 
would not have gone had there been no fuse at the station. 

If, on the other hand, we employ a heavy station fuse to 
shunt the resistance, we shall have, in the case of a fault on 
а consumer's premises (see Fig. 14 herewith) both current and 
pressure available at the fault, or at the consumer’s fuse, 
sufficient to maintain an aro, or do other damage, many times 
greater than if the current had been restricted by the resis- 
tance at the station and no fuse had been employed. The 
fuse further involves us in automatic devices, and in two 
scales, for the B.O.T. recorder. 

The suggestion in my Paper was that there should bea 
means of shorting ” the resistance at the station by the fuse 
shown in Figs. 18 and 14; but that this means should be in 
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the station engineer's control instead of out of it. By grading 
this fuse and closing the switch S, the badness of the fault 
could be gauged and the feeder on which it occurred could be 
noted by means of the current drawn through that feeder 
when the switch was closed, the engineer being in a position 
to observe the feeder ammeters at the time, which he is not 
under present arrangements. 


Fic. 14. 


As regards your advocacy of the fuse to keep down the rise 
of potential of the earth, my experience is that the fuse fails 
you just when it is most wanted. — Yours, &o., 

Birmingham, March 17. А. M. Тлүгов. 


[It is inadvisable to place fuses and switches on the earthed 
middle wire, because, in these circumstances, if there is a fault 
in the middle wire on the far side of the switch or fuse, current 
can fiow through this path continuously when the fuse or 
switch is off.“ This current, although not large enough to 
blow the fuse on the outer, may yet cause considerable damage. 
Stated generally, the objection to this practice is that the side 
of the house-wiring which is at earth potential when the 
middle wire switch or fuse is on, will be at the same potential 
as one of the outers as soon as this switch or fuse is off, 
while the consumer is under the impression that the wire is 
no longer charged. We certainly did not make the statement 
attributed to us in the last paragraph of Mr. Taylor's letter. 
Normally, the lower the resistance interposed at the station 
between the middle wire and earth, the better, as there is then 
no danger of the potential of either of the outers (i. e., the 
P.D. between either of the outers and earth) rising above 
its proper value. To save bad results in the event of an 
earth on the network, this low resistance earth connection 
should be in the form of a fuse shunting a resistance, so that 
if too much current flows through it the fuse blows and the 
resistance is automatically inserted in the circuit.—Eps. Z.] 


ROYAL COMMISSION ON LONDON TRAFFIC. 


The Royal Commission which has been appointed to enquire into the 
means of transport and locomotion in London held ite first sitting, for the 
purpose of taking evidence, on Friday, March 15th. The Commiesioners are 
as follows :— 

Sir David Miller Barbour, K.C.S.I., K. C. M.G. (Chairman); Earl Cawdor ; 
Viscount Cobham; Lord Ribblesdale; Sir Joseph Cockfield Dimsdale, 
Bart., K.C.V.O., M. P.; Sir John Poynder Dickson-P ;ynder, Bart., D.S.O., 
M.P. ; Sir Robert Threshie Reid, G.C.M.G., K.C., M.P. ; Sir Francis John 
Stephens Hopwood, K.C.B., C.M.G., Permanent Secretary to the Board of 
Trade; Sir John Wolfe Barry, K.C.B., F. R. S.; Sir George Christopher 
Trout Bartley, K.C.B., M.P.; Charles S. Murdoch, Esq., C.B.; Felix 


Schuster, Esq. ; George Gibb, E:q.; Mr. Lynden Livingston Macassey, 
* 


В A., B. Sc., barrister - at- law (Secretary). 
and the terms of the reference аге : — 

(а) As to the measures which they deem most effectual for the improve- 
ment of the same by the development and inter- connection of railways 
and tram ways ор or below the surface, by increasing the facilities for other 
forms of mechanical locomotion, by better provision for the organisation 
and regulation of vehicular and pedestrian traffic, or otherwise; and 

(b) As to the desirability of establishing some authority or tribunal to 
which all schemes of railway or tramway construction of a local character 
should be referred, and the powera which it would be advisable to confer 
upon such a body. 


The first subject being investigated is the present condition of tramway 
and light railway legislation. 

Sir HERBERT JEKYLL, of the Railway Department of the Board of 
Trade, was the first witness. The major portion of his opening examination 
by the chairman was taken up with a description of the various proceases by 
which tramways, light railways, and railways are authorised. These are the 
Tramways Act of 1870, the Light Railways Act of 1896, which expired in 1901 
and has since been annually extended under the Expiring Laws Continuance 
Act, procedure by private bill in the Houses of Parliament, and the Rail- 
ways Facilities Construction Act. The Light Railways Act and the Tram- 
ways Act of 1870 are solely for surface lines, and the various points of 
difference between the two were gone into. Asked as to the application of 
the Light Railways Act to London, he said that there was no objection to 
lines built under this act coming into London from the outside. It was a 
principle of the Light Railway Commiesioners that lines which they 
authorised should connect two points in different areas. He did 
not think the poor tramway accommodation in Loudon, аз com- 
pared with provincial towns, was due to any refusal on the part 
of the Board of Trade to grant new lines. It was probably due to 
differences between the local and road authorities, and in some cases 
to direct action by Parliament itself. In this connection he instanced the 
refusal of the Embankment tramway, which had been so many times refused 
by Parliament. Physical conditions made surface tramways across London 
an impossibility. Another difficulty had arisen through a deadlock of 
authorities. It was quite a common thing for schemes affecting practi- 
cally the same districts to be promoted by different processes simul- 
taneously. If a special tribunal could be found to deal with all schemes 
of locomotion in London it would facilitate mattera considerably. It would, 
among other things, give the same conditions of control to lines precisely 
similar, which was nct the case at present. It might also arrange that no 
scheme should be sanctioned which did not have due regard to the 
uniformity which the tribunal considered was necessary. This was a 
principle followed in Paris and New York. Such a special tribunal would 
not remove the power of control of Parliament, as certificates granted by 
the tribunal would come before Parliament for confirmation. If objection 
was taken, he suggested that a Joint Committee should be appointed to 
consider the schemes. On the other hand, the certificates would come into 
operation automatically. 

By Lord RIBBLESDALE: This metbod would operate against local 
authorities preventing a scheme being considered on its merita. 

By Ear] CAWDOR: The terms under which local authorities at present 
were empowered to purchase tramway undertakings should be improved, 
and goodwill should be taken into account, Under the Tramways Áct the 
period for the repayment of loans was fixed at 50 years, and although no 
fixed period was mentioned in the Light Railways Act, the Light Railway 
Commissioners usually stipulated this term. It would have been more 
desirable had a period been mentioned in the Light Railways Acc itself, 
however. 

By Mr. GIBB: At present, the initiation of schemes was left solely to 
the prumoters. Sec. 9 sub-sec. 3 of the Light Railways Act practically 
made it incumbent upon the Board of Trage to refuse to c nfirm any 
application which wes in any way competitive with existing means of 
communication. Не did not think this desirable. 

By Sir JOHN DICKSON-POYNDER: The Light Railway Commis- 
sioners coueisted of three geatleman appointed by the B.ard of Trade. 
There was noecheme inside London working under the Light Rail ways Act. 

By Sir FRANCIS HOPWOOD: An absolute veto was granted to local 
authorities under the Tramways Act of 1870, and under Parliamentary 
standing orders. Probably, the object of such veto was to enable the 
municipalities to build the tramways themselves, but there should be an 
opportunity of appeal against the misuse of such veto by а local authority. 
The elasticity given by the powers of the Light Railways Act had worked 
exceedingly well, and had even permitted of arrangements being made by 
the Board of Trade between the promoters and tbe local authority. If any 
special tribunal were appointed, representatives of local authorities should 
be allowed to serve upon it. Any scheme serving a densely populated 
district should be forced to serve а sparsely populated district also, with 
the object of facilitating the housing of the working classee, although any 
scheme во regulated might become impracticable owing to a difficulty in 
raising the money. He considered the special tribunal should report each 
year, and offer suggestions as to desirable routes. 

By Lord RISBLESDALE: He considered the Board of Trade was 
sufficiently intellectually equipped for considering tramway schemes, and 
this, in his opinion, paved the way for the appointment of the special 

ounal he had suggested, which tribunal would, of course, have to 
formulate rules and regulations. 

By Lord COBHAM : It was merely his own suggestion that the special 
tribunal should report on and suggest particular schemes. 

By Sir JOHN WOLFE BARRY: It would be a great advantage to 
have a general scheme of locomotion in London, and thus suggestions from 
an independent authority, as he had mentioned, would be more valuable 
than for that authority merely to report upon schemes put forward by 
private promoters. 

By Lord RIBBLESDALE : He agreed that a certain difficulty would 
be introduced into the task of formulating а special scheme by reasen of 
the existing means of locomotion, but seeing that these existing lines were 
во profitable, 16 would seem inevitable that they would have been con- 
structed in any case ; therefore, it was quite possible to devise a general 
scheme of communication taking into consideration those at present in 
existence, At the same time, of course, the appointment of a special 
tribunal would be useless unless the local authority veto were to be 
abolished. 

Lieut.-Col. H. A. YORKE, R.E., chief inspecting officer of railways to 
the Board of Trade, went into detail concerning his visits to Paris, 
New York and Buda-Peeth. At Parie, the Municipal Council, in con- 
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cert with the Government, prepared а comprehensive scheme for 


dealing with the whole urban communication throughout the city. 
The Council prepared and financed the scherhe, and undertook the 
construction of the whole of the underground work. The lines were then 
leased to à company, which had to complete the stations and provide all 
the necessary equipment, such as rolling stock, &c. This company then 
paid a percentage of the fares to the municipality, which funds were dedi- 
cated to the cancellation of the debt incurred in the underground con- 
struction work. The lease is for 50 years. The question of existing сот. 
petition, however, did not arise in Poris, as there were no similar means of 
communication before this scheme was prepared. In New York and Boston, 
Rapid Tran:it Commissions were appointed, and these bodies settled upon 
schemes which they thought ought to be carried out. "These consisted 
solely of subways, of which there were none previously existing, 
although there were numerous competitive surface lines. The same 
procedure had been followed as in Paris—viz., the scheme was 
leased to a company. Не could not, however, say to what extent 
existing lines had been taken into consideration. The work of the Com- 
missions in America, now that the original work was finished with, was to 
consider all propositi ns of the same nature, and in addition to put forward 
new schemes, А apecial tribunal in London should be conferred with all 
the powers of a Parliamentary Committee and similar powers to those 
exercised hy the Light Railway Commissioners. The Board of Trade 
should apply the same powers of inspection inside London as it at present 
had outside. Dealing more specifically with the conditions of London at 
present, he condemned tramways in narrow streets as a hindrance to 
traffic rather than a help, and as a solution of this difficulty preferred to 
have subways under such streets, into which the surface cars could run 
and emerge at a less congested part of the neighbourhood. Trolley lines 
in the City of London would be impracticable owing to the elaborate 
protection which would have to be afforded to the overhead telegraph and 
telephone lines. There was no doubt that tramways hud a very dangerous 
effect as far as the general tendency to accept the rule of the road was 
concerned, and accidents had occurred, to his knowledge, through a vehicle 
finding itself blocked by another on the left-hand side of a tramcar, taking 
the right-hand side. Tramways should never be sanctioned for narrow 
streets. On the contrary, in his opinion, the Victoria Embankment was 
a place eminently suitable for a tramway line. The congestion of the 
streets was very much due to the attitude adopted by the exiating railway 
companies who strenuously oppose any new schemes which appeared at all 
in the nature of competitive schemes, and he instanced the Metro- 
politan, District and the Great Eastern Companies. The present possible 
means of relief were subways for tramcars, tubes and motor 
omnibuses in tbe congeated portions of London. Tube railways alone, 
although of great service to peraons entering the City in the morning and 
leaving it in the evening, did not have such a great relieving effect as was 
generally supposed, and from his inspections abroad he was convinced that 
shallow tunnel subways would be much more largely patronised through- 
out theday. From the point of view of gceater travelling facilities, he did 
not think there was chance of relieving the present congestion by any other 
methode than those he had given. Tramways might even be constructed 
in the form of à combination of surface lines, shallow subways and tubes. 
This was being done in New York, where the tramway was being extended 
under the river. The construction of subways in London would, however, be 
attended with special difficulties, owing to the sewer pipes, &c, which practi- 
cally, on the other hand, resolved itself into a question of expense and incon- 
venience. Dealing with the question of the diameter of the tubes for 
underground electric railways, he gave it as his opinion that a good many of 
the existing tunnels were too small. In New York, in the instance he had 
mentioned of the tramway being extended under the river, the diameter 
of tbe tunnel was 15ft. бір., and, in his opinion, 13ft, should be the 
minimum. His remaks on this point were a corroboration of those given 
last year before Lord Windsor's Committee of the House of Lords (see 
The Electrician, Vol. XLVIIL, p. 1,027). Personally, he did not think 
there was room for many more tubes in London. "There was a gap 
in the north-eas-, however, and he thought there would also be a demand 
for some means of communication, preferably a shallow tunnel sub. 
way, from Hammersmith to Hyde Park Corner, and from the north 
side of Hyde Park under the Green Park to Westminster. By 
constructing the two lines in questiou, he thought there would be 
а diminution in the number of omnibuses on the surface. His feeling on the 
question of circular routes was that the Inner Circle already provided & 
very convenient circular route round the busiest part of London, and 
greater still when the electrification was completed. He saw no advantage 
in having а concentric route with this one. He advocated tubes from which 
the rolling stock could run on to the tramlines. Subways could not be 
constructed to take double-deck cars, and this being so, he would prefer 
them to be worked as railways with trains rather than as tramways with 
cars. Higher speeds could thus be obtained, as well as greater carrying 
capacity. Coming back to surface electric lines, he pointed out the danger 
and inconvenience from trolley-wire poles fixed in the centre of the road- 
ways and at street crossings, and also drew attention to the Euston-road, 
where all the arc-lamp pillars were fixed in the cen're of the street. He 
advised the formulation of general rules prohibiting any permanent 
obstruction of tbis nature, which any special tribunal appointed could 
enforce upon local authorities or other bodies causing such obstructions to 
be erected. 
The Commission adjourned until to-day (Friday). 


MELTON MOWBRAY ELECTRIC LIGHTING CO. (LTD.) —The equivalent 
of 8 c.p. lamps connected has increased from 4,111 to 8,520 during the 
past year, and the number of consumers doubled. A dividend of 24 per 
cent. was declared. An issue of 5,000 new shares of £5 each is to be made. 
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PARLIAMENTARY INTELLIGENCE. 


LONDON UNDERGROUND RAILWAYS. 


In the House of Commons on Thureday last week, Mr. D. J. MORGAN 
moved the second reading of the City and North-East Suburban Electric 
Railway Bill, which he said proposed a tube electric railway that had been 
strongly recommended by the Joint Committee of 1901. (Full particulars 
of this line will be found in our issue for Dec. 12, 1902.) He hoped that 
the proposal to “ hang up schemes of this kind until the Royal Commission 
had reported was one of which the House would not approve. This 
particular bill was oa a different footing from other schemes, and if it were 
delayed the injury inflicted on a densely overcrowded population would be 
very great. П 

Mr. V. GIBBS opposed the second reading, and urged that there was 
nothing to distinguish this bill from any other. The ground for holding 
over these bills was that they might interfere with the scheme which 
might be agreed upon by the Royal Commission with regard to the traffic 
of London, and he asked the House whether, іп these circumstances, it should 
sanction a bill for а railway through the whole length and breadth of 
the City. х 

Sir Е. BANBURY supported the amendment. 

Mr. BURNS also opposed the bill, on the ground that it would traverse 
the proposals that the County Council had in view. He objected to with- 
drawing this bill (which sought for powers over 22 miles) from the purview 
of the Royal Commission. He appealed to the House to rise above mere 
local considerations, апа to regard the interests of London as а whole. 

Mr. BONAR LAW admitted tbat his right hon. friend in appointing 
the Royal Commission did intend that in the meantime nothing should be 
done to interfere with the general scheme which it might place before 
Parliament with reference to London locomotion. But acting on the beet 
expert advice at the disposal of the Board of Trade, the conclusion arrived 
at was that it was not a Bill which would interfere with the general plan 
to be considered by the Royal Commission. This conclusion was supported 
by the Chairman of Committees of the House of Lords and by the Deputy 
Chairman of the House ; but in spite of that, he did not claim that he had 
necessarily come to a correct judgment. All that was asked for, therefore, 
was that it should be allowed to go before а committee upstairs ; and in 
these circumstances he hoped the second reading would be allowed to pasa. 

Mr. WARNER and Mr. S. RIDLEY also supported the second reading. 

The House divided on the amendment for the rejection of the bill, and 
the figures were— 


Majority 
The bill was accordingly read a second time. 


*6e0s59082200090.02505090€020890«59609 %%% „„ %„„%„„ „ „660 


In the House of Commons on the same day an instruction moved by 
Mr. Griffith Bosca wen to the Committee dealing with the Caaring Cross, 
Euston апа Hampstead Railway Bill, to prevent the company from taking 
the subsoil without compensation, was agreed to on behalf of the promoters. 

А similar motion by the same member, with respect to the City and 
South London Railway Bill, was, however, negatived. 


Among the opposed measures down for consideration by Private Bill 
Committees, which commence on Tuesday, are the Watford and Edgware 
Riilway, Charing Croas, Euston and Hampstead Railway, and the City 
and South London Railway. The bill of the Great Eastern Railway Co., 
which seeks power to adopt electric traction if necessary, comes on for 
consideration on Wednesday. 

The Standing Orders Committee have refused to allow the late intro- 
duction of a bill authorising the construction of a deep level tube electric 
railway from Hammersmith via the City to the north-east of London. 

The City and South London Railway and the City and North-East 
Suburban Railway Bills have been approved by the City Corporation, on 
the condition that clauses are to be inserted in the bills providing for the 
deposit of £15,000 and £20,000 as guarantees for the proper completion of 
the works in the City. 


OTHER ELEOTRICAL BILLS. 

The following bills have been read a second time since our last issue :— 

Monday, March 16. House of Lords :—South Staffordshire Tramways, 
Hove, Worthing and District Tramways, Chatham and District Light 
Railways, Mid-Yorkshire Tramways, South Lancashire Tramways, Preston 
and Horwich Tram ways, Manchester Corporation and North Cheshire Tram- 
ways House of Commons: — Great Eastern Railway, Great Northern, 
Piccadilly and Brompton Railway (various powers). | 

Tuesday, March 17. House of Lords:—Dewsbury, Batley and Birstal 
Tramways. House of Commons :—Sheffield Corporation, Wigan Corpora- 
tion Tramways. 

Wednesday, March 18. House of Commons :—Seaforth and Sefton 
Junction Railway. 

The Portsmouth Street Tramways Co.'s Bill, which had not complied 
with standing orders, has been allowed to proceed by the Standing Orders 
committee. 

The Government Bill which provides for the adjustment of the electrio 
lighting areas in the County of London with the changes of boundary 
effected under the Local Government Act of 1899 passed its second 
reading in the House of Commons last night. 

The City of Birmingham Tramways Bill has been passed by the 
examiners as having complied with the standing orders. 

The Hove, Worthing and District Tramways Bull, not having complied 
with the standing orders, came before the Standing Orders committee of 
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che- House of Lords this week. The consent of the Worthing Corporation 
had not been obtained, and the promoters now asked that the bill should 
be allowed to proceed on the underatanding that those parts of the tram- 
way to which the consent of the road authorities had not been obtained 
should be struck out. The committee having ascertained that consent 
had been obtained as to two-thirds of the tramway the bill was allowed 
to proceed, subject to the condition which has been named. 


AOCIDENTS CAUSED BY TRACTION ENGINES. 


In reply to Mr. SCHWANN in the House of Commons on Friday, who 
asked the Home Secretary how many accidents had been reported to him 
by the police as caused by the traction engines and waggons employed by 
the contractor to the Great Northern, Brompton and Piccadilly Electric 
Railway, now in course of construction, what was the nature of the acci- 
dents, at what hour of the day did they occur, and did the police report 
"upon the absence of any man with a red danger-flag going before these 
traction engines to give warning, 

Mr. AKERS-DOUGLAS, in a printed reply, stated that three uccidents 
bad been reported to him as having been caused by horses taking fright at 
the traction engine in question. There was no statutory requirement that 
man should carry a red flag in front of such engines. He added that he 
had been informed that the use of the traction engine had been discon- 
tinued by the contractor. 


POSTAL TELEGRAPHISTS AND MEMBERS OF 
PARLIAMENT. 


Mr. PATRICK O'BRIEN, in the House of Commons on Thursday last 

week, asked the Postmaster-General whether members of the Postal Tele- 
graph Service were permitted to approach members of Parliament on 
matters affecting their conditions of service, or to place official correspond- 
ence on the subject in the hands of members of Parliament. 
„Mr. AUSTEN CHAMBERLAIN, in a printed reply, said it was strictly 
‘forbidden in the regulations to make any application through the public or 
through members of Parliament concerning duties or pay in the telegraph 
service, but hitherto he had not raised any objection to an officer applying 
toʻa member of Parliament if he was dissatisfied with the decision of himself 
(the Postmaster-General). But official correspondence between officers of 
the department could not be made public without the consent of the 
Postmaster - General. 


MUNICIPAL TRADING. 


On the resumption in the House of Commons on Tuesday of the debate 
"upon the motion to appoint a Committee to form a Committee of the 
‘House of Lords to coneider the question of municipal trading, 

Mr. JOHN BURNS, who again opposed the motion, was still speaking 
‘when the House adjourned at midnight. 

This is the second occasion upon which Mr. John Burns has“ talked out” 
this motion. 


A MINISTER OF COMMERCE. 

In reply to Mr. L. Sinclair, in the House of Commons on Tuesday, 

Mr. RITCHIE (Chancellor of the Exchequer) stated that the promised 
‘inquiry with regard to the re-arrangement of the duties and functions of 
the existing departments of the Board of Trade and other offices would be 
‘in the nature of a departmental inquiry. 


THE NUMBERING OP MOTOR CABS. 


In the House of Commons on Wednesday, Sir H. VINCENT asked the 
President of the Local Government Board as to the advisability of enforcing 
the attachment of a conspicuous number on motor cara, as was done on the 

‘Continent, to afford a means of identification for owners of horses and 

carriages injured by motor cars. 

Mr. GRANT LAWSON eaid the subject was under consideration, but 
legislation would be necessary to give effect to the proposal. As to when 
such legislation was likely to take place, this was a matter for the Prime 
Minister to determine, 


LEGAL INTELLIGENCE. 


Eee 


Wilde v. Thompson. 


As reported in our last issue, the hearing commenced on Thursday last, 
‘before Mr. Justice Buckley, of a motion on behalf of Prof. Silvanus Р. 
Thompeon, F.R.S., to strike out a statement of claim in an action for libel 
‘brought against him by Mr. Henry Wilde, F.R.S.* The action sought to 
restrain defendant from publishing and printing references to dynamo- 
-electric machinery which, plaintiff alleged, gave the credit of the invention 
of such machinery to others, plaintiff asserting that such credit was due 
to him. . 

On the resumption of the proceedings on Friday, 

Mr. FLETCHER MOULTON, K.C. (for plaintiff) referred to the 
seventh raph in the statement of claim, which stated that on 
June 17, 1902, defendant (Prof. Thompson) sent plaintiff a revised proof 
or statement of the passages objected to, and containing the terms to 
which plaintiff agreed, and in which defendant agreed to refer to plaintiff's 
alleged invention in а forthcoming edition of defendant's work on 


* The statement of Mr. Wilde's claim was published in full in our last 
issue. We understand that the proceedings against Messra*Clowes & Co. 
and Messrs. E. F. and N. Spon, the printers and publishers of the books in 
question, were withdrawn. 


" Dynamo-electric Machinery." This paragraph, he said, referred to an 
agreement properly come to. For example, Sir John Wolfe Barry built 
the Tower Bridge. If it was proposed to state that it was built by some 
other engineer, and Sir John Wolfe Barry objected, and an agreement was 
made that he would take no objection to the statement in a form settled 
and agreed, and the other party agreed that he would publish it as so aettled, 
agreed and signed, that appeared to him to be an agreement for a considera- 
tion. That was the sort of agreement on whieh thia action, so far as par. 7 
was concerned, was brought. It waa quite clear that these two gentlemen 
(Dr. Wilde and Prof. Silvanus Thompson) came to an agreernent, and that 
proofs were aigned, which was an agreement that the matter should be 
publiehed in that way. It was obvious that this was an agreement in the 
nature of a compromise. They must take it that the fear of deliberate 
interference by Dr. Wilde was sufficient inducement to Prof. Thompson to 
agree to sign those proofs. If proofs were, under those circumstances, agreed 
and »igned, it seemed to him a very remarkable thing that the Court 
should be asked to stop an action brought for the purpose of enforcing that 
agreement. If it was an agreement it did not matter whether it was about 
a thing which defendant had or had not a right todo. A man did not 
want an action brought against him, and he made an offer of compromise. 
As stated in the plaintiff's statement of claim, Prof. Thompson agreed 
to refer to the invention as the plaintiff's in tbe forthcoming edition 
of the book, and he now declined to insert the proof, consequently there 
was an allegation of agreement and breach, and, so far as that was concerned, 
he submitted the statement of claim was a right one. It was not 
worth his learned friend's argument that plaintiff could not claim & pro- 
prietary right in the word “dynamo.” The case was this: There was an 
incorrect statement injurious to plaintiff's reputation, and the Court was 
asked to prevent its being published. They might or might not succeed in 
that, but it was quite clear that there might be cases in which the Court 
would interfere. Suppose-there were a publication attributing some work 
to a man who really had not the merit of it, and taking ic away from a 
man who had the merit. One could imagine such caees in which the Court 
would interfere. At all events, this was a cause of action that they ought 
to be entitled to raise. One could uoderstand that a man's reputation 
might be very greatly injured in this way. It was а very strong thing to 
eay that à man might not even raise the question whether statements of 
the kind referred to were statemente which give a ground of action so far 
as restraining the author from continuing to publish them was concerned. 
There were many cases in which, if a thing was done mala fde, the Court 
would restrain it, and if it was not done mala fide, the Court would вау: 
If this is untrue, continuing to publish it is mala fide when it tends to 
injure the reputation of another." The most amusing argument on the 
other side was that they must determine the meaning of a statement in a 
book by the definition the author chose to give to a word. Suppose a 
man began a book by saying, "when I вау the word thief, P 
mean а шай born in Westmoreland," and then. contend in defence for 
calling a man a thief that he meant to call him a man born in 
Westmoreland ; they must take words in their ordinary meaning. 16 
might be a question of great difficulty to say that these statements 
with regard to these dynainos came within the class of statements which 
if persisted in would be restrained, but he was following the practice of 
the Court when he said that questions of that kind could not be discussed 
in a motion to stop an action, nor could they discuss there whether one 
alternative way of putting a claim was wrong and could be struck out. 
The question was whether there was no cause of action generally in the 
whole statement of claim, and he pointed out that there was an allegation 
that the parties agreed by way of compromise that a statement should be 
of a particular character and got so far as to sign proofs, and then defen- 
dant broke the agreement. He submitted that there was a good cause of 
action, because it was a legitimate contract and agreement, and that the 
statement of claim could not be struck out. 

Mr. CLARKSON said the allegations set out in the statement of claim 
were disparaging to plaintiff’s reputation as the inventor of the dynamo, 
and unless his Lordship was of opinion that there was notbing disparaging 
and reflecting on the reputation which Dr. Wilde had acquired in the 
course of a number of years as the inventor of the dynamo, the action 
should be allowed to proceed. It was clearly set out in the earlier para- 
graphs (1, 2 and 3) that plaintiff had acquired this reputation—not that 
he had been seeking to acquire it, but that he had it—and then a state- 
ment quoted in para. 5 asserted that plaintiff was not the first inventor 
of the dynamo. Such statements as that, where а man who had been 
standing before the public as the inventor of the dynamo was displaced 
from that position by statementa, particularly made by an author whose 
works on such subjects were so well known, came within the definition of 
the law of libel, that the statements were such as to hold plaintiff up 


, to the ridicule and contempt of those who read the matter. The passage 


quoted in par. 5 of the statement of claim, which stated that the 
“separately excited dynamos come second in the order of development, 
and that though used by Faraday this method did not come into acceptance 
until 1866” implies that the dynamo was a machine in use by Faraday, 
which was а false statement and inconsistent wich the fact that plaintiff 
himself was the inventor of it. That suggestion was that the dynamo was 
a machine known in the days of Faraday, before 1866, and which therefore 
held Dr. Wilde up asa person who had wrongfully enjoyed the merit of the 
invention and had to that extent, been imposing on the scientific world. The 
same remark applied to clause (5) in par. 5, referring to the use of a dynamo 
for electro-plating at Woolwich in 1842, and to pars. (d) and (e). These 
raised issues which, he submitted, ought to go to trial and not be sum- 
marily struck out as his' friend wished. The matter was in the hands of 
plaintiff's solicitors before the agreement was arrived at, and legal proceed- 
ings were threatened. This was what led to the arrangement as to revised 
proofs being arrived at, and showed how the pressure of the proceedings 
led to the agreement being made. The case was not so unstatable that it 
ought to be struck out in the way his friend suggested. 
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His LORDSHIP, in giving judgment, said: My difficulty lies in deliver- 
ing judgment with becoming gravity, but I am bound to respect the 
arguments addressed to me by plaintiff's counsel and to endeavour to tay a 
few words. I cannot put the judgment upon a higher level than sticking 
up a couple of dummies to knock them down again. Plaintiff, in the first 
six paragraphs of his statement of claim, makes certain allegations which 
in tbe 10th he says are likely to injure his reputation as the discoverer of 
the dynamo. When you come to analyse the statementa of which he 
complains the result is this: He says defendant admita—testifies to the 
fact—that plaintiff in 1865 or 1865 made a valuable invention. Plaintiff 
did not give it the name, of the use of which he complains in this action, 
of a dynamo, but, as he says himaelf in the second paragragh, that name 
was a subsequent designation which was given to it. By the paragraphs 
which he would seek to substitute in the defendant’s work, he evidently 
attributes the first use of the word to Mr. Brooks in 1867. There is no 
question raised at all by plaintiff that the word “dynamo” was the word 
which he attached to his machine, or which anybody else at the time when 
һе made his invention attached to his invention, or was a name which 
conveyed his invention at all. He says certain passages in Prof. Silvanus 
Thompson’s book in which he uses the word “dynamo” area libel upon 
him, because he uses the word ‘‘dynamo” as describing something other 
than his (plaintiff's) invention. Не say that is libellous. I utterly fail 
to find any libel in the senee of any attack upon his personal character. 
There is no libel or contempt or ridicule or anything of the sort. On the 
contrary, Prof. Silvanus Thompson says '' Wilde was the first to construct 
machines really fitted for the purpose when he invented the principle of 
using a large dynamo, the field magnets of which were separately excited 
by the currents of a smaller magneto machine.” Libel in that sense is 
obviously not existent at all. Of course, there is another thing which is 
known as trade libel—that is to вау, во speaking of the goods of another 
person, which are, perhaps, inferior goods, as to convey that they are the 
grods of the person to whose goods that word bas become attached. There 
ie, гу plaintiff's own statement. nothing of that sort. He has no copyright 
at ail in the word“ dynamo”; he did not invent the word“ dynamo; the 
word “dynamo ” does not express his machine ; and I am utterly unable to 
express, because I do not in the least understand, in what sense he says 
Prof. Silvanus Thompson, by using the word “ dynamo "—for instance, 
with reference to Faraday—makes aby attack upon him, or raises any 
cause of action whatever. It seems—with all due deference to the 
pleader—to be pure nonsenee. Then there is a second thing which is 
referred to in par. 7. Mr. Moulton says he claims a coutract— 
he is suing on a contract. When you abbreviate and condense 
par. 7 it comes to this: Plaintiff complained of something, and in the 
result defendant agreed to do something which plaintiff approved, and, 
consequently, something happened. That is the whole of it. І сап make 
nothing elae whatever out of par. 7. That is not a contract; no considera- 
tion of any sort or Kind. Of course, a compromise as between the parties 
would be a consideration, and to support a compromise it is not necessary 
to show that the rights, or supposed rights, which were compromised were 
real rights. You may compromise somethipg, althougb, in point of fact, 
there is nothing to dispute about. But there is nothing of this kind 
alleged here at all. It seems to me that this plaintiff is endeavouring to 
say that the law is as it is not—and it would be an evil day if it were so— 
that if one man makes а concession to another man for the sake of peace, 
tbe reault is that there is a contract upon which the one can sue the other 
for specific performanoes or damages, or something. In my opinion there 
is no contract alleged whatever. Reading this statement of claim I can 
find no cause of action. I make an order striking out the statement of 
claim and dismissing the action, with costs. 

Mr. FLETCHER MOULTON asked for leave to appeal on the point of 
the alleged consideration agreed upon when the proofs of the matter were 
approved. At that time legal proceedings had already been threatened, 
and in consideration that they were dropped the arrangement was made. 
He did not see why there should not be peace between the parties, but he 
appeared for his client. 

His LORDSHIP said for that reason he had mentioned that plaintiff 
made a valuable discovery, and defendant had recognised it and cited it. 
He thought that statement might produce peace between the parties, but 
if Mr. Moulton wanted leave to appeal he gave him leave. 


Wood v. Greville. 


In the High Couit on Tuesday, before the Lord Chief Justice and a 
special jury, this action for libel came on for hearing. 

Mr. BRAY, K.C., for plaintiff, said his client (Mr. Albert Н. Wood) was 
an electrical engineer and contractor carrying on business in Westminster. 
In March, 1902, he entered into & contract to do wiring and electric 
light installation work at Holborn, апа proceeded to do the work in 
accordance with the terms of his contract. The contract was practically 
finished in September. Defendant, а solicitor, was an inventor, and con- 
nected with electrical works, and Messrs. Buchanan, for whom the work 
was carried out, were desirous of having tenants for part of their premises, 
апа appeared to have entered into an agreement with defendant to take 
three rooms, one of the terms of the agreement being that he was 
to have the electric light. When defendant took up his tenancy, 
plaintiff went for the purpose of making the connection. Defendant 
said he would do the work himself, and accordingly plaintiff left the work 
to defendant. Later, one of his lights fused, and plaintiff sent a man to 
put the matter right. This man found the connection had not been pro- 
perly made by defendant's workmen. A letter was subsequently sent by 
defendant to Messrs. Buchanan, which contained the alleged libel. It might 
be said the letter was privileged, as it was written to the landlord ; but it 
was not written merely ав by a tenant to a landlord, but, counsel urged, 
to serve defendants own purpose. This letter complained of the wiring во 
far as it affected defendant's room and generally throughout the building, 


and went on to say that the Supply Company had refused to pess it, and 
that it was a danger to the building. The letter continued: “I wish to 
suggest that the Greville Engineering Works is my property, also the 
Greville Electrical Inventions (Ltd.), and we profess to be experts in elec- 
trical work. Ав I am your tenant, I wish to ask if we may have the work 
to put right what is wrong.” Such a letter could not be privileged. 
Plaintiff has been injured in his credit and reputation in his profession. 
It was untrue to вау there had been considerable trouble with the electric 
lighting of the whole bullding, or that it bad been condemned by the 
representative of the City of London Electric Supply Co. 

A suggestion was here made by the Lord Chief Justice that a settle- 
ment might be come to, but defendant elected that the case should proceed: 

PLAINTIFF gave corroborative evidence. He said he had been in 
practice as an electrical engineer and contractor on his own account for 
14 years, and had been responsible for installations in many public institu- 
tions and buildings, including Brighton Town Hall, Battersea Town Hall 
and the University Club. He was a complete stranger to defendant. 

After an adjournment, Mr. BRAY announced that a settlement had been 
come to, defendant having consented to withdraw all charges and pay the 
taxed costa. 

The LORD CHIEF JUSTICE said defendaut had taken the right course. 
He should bave ruled that the occasion was privileged, and that defen- 
dant was entitled to complain to his landlord. He would, however, bave 
left it to the jury whether certain references to the danger of the building 
and the way in which the work had been executed went beyond what was 
necessary. Defendant must pay the costs. 

The case was accordingly settled on these terms. 


Medhurst v. Peterson. 


Last week Mr. Justice Grantham and a special jury heard an action 
brought by Mr. Е. Н. Medhurst, consulting electrical engineer, to recover 
from Мг. E. W. Peterson, solicitor, damages for libel alleged to be contained 
in а letter to the vice-chairman of the Frome District Council. Defendant 
did not admit publication, denied that the words bore the meaning 
ascribed to them, and pleaded that in their ordinary meaning they were 
true in substance and in fact, and were bona fide critisism upon existing 
facts. 

Mr. DUKE, K.C., for plaintiff, said that in 1900 Frome District Council 
consulted his client about obtaining powers for electricity supply. Defen- 
dant and some friends heard of this, informed the Council that they pro- 
posed to apply for Parliamentary powers to establish electricity works in 
Somersetehire, and invited the Council to stay their hands for the present. 
At a ratepayers’ meeting plaintiff had given it as his opinion that it would 
be better for the Council to erect their own generating station, but he 
submitted an alternative plan by which the Council would get а company 
to carry out the undertaking, and mentioned three companies as being 
likely to entertain the matter. Plaintiff also presented the Council with a 
form of contract, which Edmundsons' Electricity Corporation had entered 
into with some of the local bodies to whom he was consulting engineer. 
The clerk to Frome Council (Mr. Ames) applied on July 11 to defendant 
for information as to what his proposed company would do, and on Aug. 18 
а reply wassent. In the meantime, the Council had decided to advertise 
for tenders. A Council meeting was to be held on Sept. 1, and two days 
before defendant wrote to the vice-chairman the letter complained of, in 
which he said bis attention had been called to tbe fact that Mr. Medhuret 
had been appointed consulting engineer to the Council, and he enclosed the 
prospectus of the Urban Electric Supply Co., which was, he said, on off- 
shoot of Edmundsons’ Corporation, and as Mr. Medhurst was the consulting 
engineer to the Urban Company, he suggested that the consulting 
engineer to the Council should be one who would act purely in the 
interests of the Council and their prospective consumers, Mr. Duke eaid 
the letter meant that defendant if he continued in his position as consult- 
ing engineer to Frome, would not look after the consumers’ interests, but 
after those of Edmundsons' Corporation. 

For the defence, Lord COLERIDGE, K.C., said defendant made no attack 
upon the pereonal bonour of Mr. Medhurst, all that was suggested was 
that а man could not act in а dual capacity, and to say that was not to 
reflect upon his honour, but simply to point out the truth of the old 
axiom. 

The jury found for plaintiff, and assessed the damages at £100. 

Judgment accordingly, with costa. 


Wilkes v. Manchester Corporation. 


In the Salford Hundred Court, recently, before Mr. Shee, K.C., Mr. 
Woolf Wilkes sued the Manchester Corporation for damages for injury 
sustained while being ejected from a tramcar on Nov. 28. It арреагей: 
that plaintiff had got on а car which was full of passengers, and an alter- 
cation followed. The guard (plaintiff alleged) seized him by the throat and 
dragged him out of the car. 

Mr. RHODES, for the Corporation, submitted that there was no case 
against the Corporation, because the guard and the driver were not acting 
within the scope of their authority. The plaintiff had sued the wrong 
people; the guard and driver ought to have been the defendants. Even 
if it was found necessary to eject a passenger these servants of the Corpora- 
tion would have to call on the police, for they had no authority, acting 
under the Corporation, to doit themselves. 

Mr. SHEE held there was no case to go to the jury. 

Mr. ACTON, for plaintiff, said he wished for an opportunity of carrying 
the case to a higher Court, and it was agreed that the jury should be asked 
to assess damages in order to save a new trial following on the decision of 
the higher Court. The jury fixed the damages at £35. 

Mr. RHODJ:S intimated that he would ask for costs if the case was- 
carried to a higher Court. 
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Marryat and Piace v. Anti-Vibrator Limited. 

This case came before Mr. Justice Wright, sitting without a jury, in the 
High Court on Wednesday, and was an action to recover the price of goods 
sold, value of work done, and damage sustained by breach of ment. 

Mr. HAMMOND CHAMBERS, K.C., said that in 1902 defendants 
required some electric motors for cars which they were constructing and 
communicated with plaintiffs, who came across motors being manufactured 
at Brunswick, Germaay, and they alleged that, after some negotia‘ions, 
defendants ordered 12 of these, two to be delivered in a month and the 
remaining 10 at the rate of two а moath. Two were delivered and certain 
work was done to the other 10 before the order was countermanded. 
Plaintiffs claimed to be entitled to £66 the price of the two motors 
delivered, £44 in respect of work done to the undelivered motors, and £45 
for loss of profits. Defendants allegelthat the motors would not fit their 
cars and that they were not їп accordance with contract, and that there- 
fore they were entitled to reject them. 

Mr. Justice WRIGHT, ia the end, found for plaintiffs for the value of 
the two motors delivered and for the defendants in regard to the other 10. 
Plaintiffs were allowed £20 coste. 


Johnsoa v Fieetwood and District Blectric Light and Power 
Co. (Ltd.). 
In this matter Mr. Justice Joyce on Friday appointed a receiver, with 
diberty to act at once. 


THE SOAMES CAR. 


This car, which is manufactured under the A. Soames and W. 
‘Langdon. Davies patents, has a new change-speed gear, with four 
speeds and reverae, thouzh any namber of speeds may be fitted, and 
the gear wheels are always in mesh. The two parallel shafts carrying 
the change-speed wheels run across the car. The first carries a bevel 

ur wheel, driven by one of two bevel pinions carried by a shaft at 
right angles to it and directly connected to the clutch shaft. By 

bringing one or other of the bevel pinions into mesh with the bevel 
spur wheel, the forward and reverse movements are obtained. The 
whole of the gear wheels on the first of the two shafts carrying the 
change-speed gears ara keyed to the shaft. "Those on the other shaft 
run loose, and the method of changing speed consists of locking one 
or other of these gear wheels t» tae shaft 1n the following manner :— 

The shaft is of large diameter, aad has а deep slot cut in it. Each 
of the gear wheels has tw» keywavs, which, whea they are revolving, 
come opposite the alot in the shafa To prevent the edges of the slo: 
in the shaft catching the edges of the keyways in the wheels, when 
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the shaft or gear wheels become worn, the gear wheels are not 
carried directiy on the shaft.. Fitting between each pair of gear 
wheels is a hardened steel collar which is fitted to the shaft, and has 
no keyway cut in it. On the outside of these collars are fitted gun- 
metal rings broader than the collars and fitting into circular grooves 
in the side pieces of the gear wheels. By this means the gear wheels 
are carried on the collars and not on the shaft, so that they will run 
true it the hole in the gear wheel is larger in diameter than the shaft. 
Lying in the slot in the shaft is a steel bar carrying at its end a 
key held up by a spring. The end of the shaft projects from the end 
of the gear-box proper into an oil-catching chamber. The bar carry- 
ing the key passes in the slot out through the bearing tothe exterior 
portion of the ehaft, and is fixed to a collar revolving with the shaft, 
and by means of this it may be drawn endways, allowing the key to 
be pressed down when passing under the collars separating the gear- 
wheels, and to spring up into the keyways of one or other of the gear- 
wheels, and thus lock it to the shatt. To make certain that the key 
has gone right home, and to prevent any possibility of its being 
ehaken or knocked down into the slot in the shaft, thus releasing 
the gears, a second steel bar lies in the bottom of the slot in the 
shaft underneath the bar carrying the key. The outer end of this 
out further than the bar carrying the key, and is secured to a 

collar, by which it can be drawn sideways in the same way as the 
key bar. The inside end of this is wedge-shaped, and when it slides 
forward presses the key up into the key way in the gear wheel, if the 
ring bar has not already done so, and prevents it from coming 

own again, thus locking it in poeition. 

The action of changiog gear is then as follows: The clutch is 
thrown out as usual, the change-speed handle is pulled upwards; 
this draws back the locking bar and leaves the key controlled by its 


spring only. The key bar is not moved by this motion of the 
handle. The handle is then turned, starting both the key bar and 
locking bar along, but keeping them at the same relative distances 
to one another. The key is pressed down into the slot in the shaft 
against its spring by being pulled under the collars which separate the 
gear wheels, and springs up into the keyway of the next, or whicb- 
ever gear wheel it is brought to. The handle is then pushed down 
which leaves the key barin position, but pushes back the locking bar 
under the key and locks it up in position. The gear can be changed 
from any one speed to any other, whether the car is running or at 
rest. Ifthe keyway in the required gear wheel should not be in 
position when the car is at rest, it will not be possible to push the 
key up by the lock, and the change-speed handle cannot be pushed 
down, but directly the wheels are revolved the handle will fall ot 
itself, and «ffect the lock, 

Owing to the key being pressed entirely out of engagement when 
passing under the collars separating the gear wheels, it is never 
possible to get two sets of gear into engagement at once. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED 


There is а vacancy at the Nasional Paysicil Liboratory for an 
assistant to take charge of some of rhe technical applications of 
electricity, including the photometry of electric lamps. Salary from 
£150 to £200, accoiding to qualifications. Applicatinns to the 
director (Prof. R. T. Glazebrook), National Paysical Laboratory, 
Teddington, Middlesex. See advertisement. 

A mains superintendent is required for a South African munici- 
pa . Commencing salary £360 per anuum. Applications t» 

З W. S. & Co., care of Deacons, 154, Leadenhall- street, London, F.C. 
See advertisement. 

Salford Electricity committee require a deputy electrical engineer. 
Applications to town clerk (Mr. L. C. Evans) by March s 28. See 
advertisement. 

Messrs. Crompton & Co. require a test-room assistant at Chelms- 
ford, with experience in testing alternators, dynamos and three- 
phase plant. See advertisement. 


A mechanical draughtsman is required for electrical work. Appli- 
cations to Draughtsman,” care of Messrs, Eason & Son, Dublin. 
See advertisement. 

Two draughtemen are required, one for transformer work and the 
other with experience in details of alternating current motors. See 
advertisement. 

An experienced electrical engineer is wanted to take charge of 
estimating department of large manufacturing firm. b to 
О. C., care of Messrs. Streets’, 30, Cornhill, Е.С. See advertisement. 


Reading Town Council require a trained practical mechanical and 
electrical engineer for their tramways department. Applications to 
the town clerk (Mr. Henry Day) by March 30. 

Fulham (London) Gaardians require а chief engineer, an engine 
driver, two day and one night stokers, Applications to Mr. E. J. 
Mott, 75, Falham Palace-road, London, W., by 10 a.m. March 24. 


Mr. H. F. Spear has been appointed chief clerk of the electric 
power department. 

Mr. Henderson has been appointed as chief assistant engineer at 
Ayr. 

Abingdon.—The Council have instructed Mr. H. Wall Wilkinson 
to prepare a report on the subject of establishing municipal elec- 
tricity supply. 

Bath.— The Council have adopted the report of the special com- 

mittee declining to either sell or lease the electricity works, and 
recommending the expenditure of £25,000 upon extensions during 
the present year. 
Bermondsey (London).—The Borough Council recently started 
wiring consumers' premises but it has been found that, as the 
Council are only supplying electric energy under a provisional order, 
they cannot legally do the work. No fresh contracts are to be 
entered into until the Electric Lighting committee have reported. 

Birmingham. — Consideration of the terms of the British Electric 
Traction Co. (abstracted in our issue of Feb. 27) for leasing and 
working the tramways has been adjourned, as a rival offer has been 
submitted by Мегвгв. Batten, Proffitc aud Scott, on behalf of a syndi- 
cate, who propose to form а company entitled the Birmingham and 
District Tramway Trust (Ltd.). 

Bristol.— Sanction to a further loan of £73,550 for extensions 
of the electricity undertaking has been received by the Council. 

Brentwood.—At а public meeting it was stated that the Brent- — 
wood Council will bear the expense of establishing electricity works 
to supply Brentwood and district апа take any profits arising from 
the undertaking. 
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Bromley.—O wing to ncn-ccmpliance with standing orders the 
Bromley section has been stinck out of the British Electric Traction 
Co.'s tramway bill. | 


Burslem.—The Council have decided to extend the area for the 
compulsury supply of electricity to Woletanton and other outlying 
districts. Mr. W. H. Trentham has been engaged to advise on the 
сои offered by the -Potteries Electric Traction Co. for electricity 
supply. 

Oardiff.— The questions of the electric lighting of the Hi h- street 
Arcade and of the supply of electric 1 to the Taff Valo Jo. for 
Penarth Harbour are to be reported upon by the borough electrical 
engineer (Mr. Arthur Ellis). 


Cariisle.— An inquiry was held last week into the application of 
the Council for а loan of £24,000 for extensions of the generating 
plant to give supply of current for the tramways. No opposition. 

Oroydon.— The Lighting and Electricity committee recommend 
that the salary of the borough electrical engineer (Mr. J. Gray Scott) 
be increased to £500 per annum, with au ultimate increase to £600 
by annual in creme, ts of £25, ana that the ealarv of the chiet assistant 
englucer (Mr. A. С. Cramb) be increased to £250, with an additional 
£10 at end of year. 

Lasc week at the Council meetiog the chairman of the Lighting 
and Eieciricuy commities (Aid. Miller) congratulated members on 
his b ing abie to introduce à report which meant a contribution of 
£2,000 w the relief of rates, 

Dumbarton.—The Cuuncil decided last week to transfer their 
electric lignung order to Messrs. Crompton & Co., who undertake to 
give а supply ot current in 12 months, and to pay the Council £300 

own, £100 per annum for the first reven years, £200 per annum 
during the next seven years, and £3C0 per annum after. The maxi- 
mum charges are to be 63d. per unit for private lighting and 234. 
for power and public liguting. The Council reserve their purchase 


пе Mesers. Crompton will also apply for a tramway provisional 
order. 


Fuham (London)—The Borough Council have appointed the 
president’ ot the Institution of E.ectrical Engineers (Mr, James 


Swinburne) to 1eport upon the plant at the electricity station at a 
fee ot 150 guineas. 


Hoylake and West Kirby.—There was a deficit of £1,510 on 


the electricity undertaking tur the past year, bringing th total 
deficit w £2,085. db iaa ЫШ 


Kilmarnock .— The Council will include a line from Kilmarnock 
Cross to Hurltord in their electric tramway scheme, B 


.. Lampeter.— The Corporation have instructed the lighting 
inspectur to prepare plans with a view to lighting the town by elec- 


tricity 1uetead of by gas, and to ascertain the cust of establishing 
electricity works. 


Leeas.—The Lighting committee recommend 
made fur sanction loa loan of 
tricity uc dertaking. 


Lenh —Mr. J. More is preparing for the Corporation a report 


upon ше Edinbwgh Street Tramways, including their conversion 
to electric traction. 


Light Banway.—The British Electric Traction Co. are applying 
for au extension of six months in which to carry out the works 
authored by ihe Spen Valley Light Railway Order, 1901. 


Llandudno.— The Electric Lighting committee recommend that 


the talary ої the electrical engineer (Mr. H. Morton) be increased by 
£50 per annum. 


London County Counci.—At Tuesday's meeting it was agreed 
that the rates ut pay per week of the undermentioned classes of 
employ és on the London County Council tramways be as follows :— 

Temporary electricity generating stations : Charge engineer, £3. 108. to 
£4. 10s. ; shift engineer, 310 £5. 108, Sub-statiuns: Charge engineer, 
£2. 10s. to £5; switchboard attendants, £1. 10s. to £2. Mains and conduit 
men: Foremen jointers, £2s. 10s. to £3 ; superintendents, £2. 10s. to £3 ; 
special-work fitters, £1. 158. to £2. Greasers and cleaners, £1. 10a. to £1. 15s, 

Electrical Working of the Tramways.—Replying to a question, Mr. BENN 
said the Council's drivers were rapidly qualifying themselves as motor- 
men. The Prince of Wales bad agreed to perform the opening ceremony 
for the electric tramways on May 15. 

Mr. Beacucrort then moved the resolution set out in our last issue 
(p. 875). He urged that the Council should have full information as to tbe 
advantages or du advantages of the overhead system compared with the 
conduit system, the cost of one as compared with the other, and the suita- 
bility or otherwise of the overhead system for certain other streets in 
London. They were again in commubication with the North Metropolitan 
Company, who were prepared to carry out the installation ot the overhead 
system, und they had reason to believe that tue local authorities in the 
districts concerned would be prepared to give their consent. They had a 
report from their officers to the effect tnar the cost of the overhead as 
compared with the conduit system represented & saving of roughly £16,000 
a mile. Owing to the action of the London County Council there was no 
doubt that the local authorities of London had been adverse to the over- 
head system, and Mr. Beun had taught them to believe that the only 
Bystem possible for Londou was the conduit system. Не believed Lon- 


application being 
£200,000 for extensiuns of the elec- 


doners were beginning to doubt whether it was worth while to have their 
streets made impassable for a year or more. They ought to have full 
information before they committed themselves to the conduit system in 
шару parts of London. 

Mr. Cousins, seconding, said they already had a dead weight of 
£1,000,000 paid fot the tramways, and it was no undue estimate to вау 
that the electrification of the tramways on the southern side of the Thames 
would cost between £2,000,000 and £3,000,000. So far their revenue 
estimates were taken from Glasgow and other places where there was no 
competition of underground railways and tubes. — 

Mr. Benn, after suggesting an amendment which Mr. Beachcroft 
declined to accept, said the reason for the delay in the electrification of 
the North Metropolitan lines was due to the wording of the agreement 
with the company. lt was necessary under the agreement for tbe com- 
pany to raise half the money required for the electrification, and with 
only seven years to run the company would have difficulty in getting the 
money. The Council were advised that there were formidable difficulties 
in carrying out the electrical clauses. With regard to other parts of - 
London the difficulty was with the local authorities, and he declined to 
accept the responsivility for educating the borough councils the wrong 
way. They were quite ready and willing that in certain parts of London 
where the overhead system was possible that it should be introduced, and 
they agreed to the North Metropolitan Company to have the overhead 
system in some parts and the couduit system in the crowded parts, but 
the North Metropolitan Company declined to look at the conduit. Не 
hoped at по distant date the Council would be able to put up the over- 
head system in some parts, and then comparison between the two systems 
would be possible. 

The motion was negatived by 39 to 16. 


I. C. C. Tramways.— London County Council have notified South- 
wark Borough Council of their intention to commence the work of 
converting to electric traction the Kent-road tram ways. 


London Underground Railways.—At a meeting of the Court of 
Common Council on Thursday last, a recommendation ot the Streets 
committee (on the subject of London locomotion), that it was desir- 
able to have а new апа independent authority or tribunal to be 
approved by Parliament, subject to rights and privileges of local and 
road authorities being preserved, was adopted. 


Loughborough — Application has been made to the Board of Trade 
for an extension of time for carrying out the terms ot the Lough- 
borough Provisional Order, 1899. 


Manchester The report of Dr. Kennedy on the plant at the 
Corporation's electricity generating stations, which was given in our 
issue of March 6, was submitted to the Couacil on Wednesday. 

The chairman of the Electricity committee (Mr. HowaRTH) said few 
reports had ever been presented which had excited so much public interest. 
He compared the early history of the municipal gas, water-works and elec- 
tricity departments, and said that it was not an uncommon thing for 
municipalities to underestimate the wants of a community, and if the 
Electricity committee had been liberal now in estimating the future 
demands upon its resources its efforts ought not to be discounted, as 
showing greater wisdom than had been shown by other committees. 
He reminded the Council of tte men who had guided the affairs 
of the electricity department in the past—namely, Sir John Har- 
wood and Mr. Lloyd Higginbottom, and Mr. C. H. Wordingham, formerly 
their chief electrical engineer, and said tbat the name of Mr. Wordingham 
was held in bigh estimation in the electrical world to-day. Mr. Wording- 
ham was their engineer for sevea years, and most of the works had been 
carried out to а large extent from his plans and suggestione. He said 
tnat the calm judicial spirit displayed by Dr. Kennedy, and the accuracy 
of his figures had met with the entire concurrence of the committee. So 
far as the tramway undertaking was concerned, it was understood the 
tramway department would require current to drive 750 cars. Up to 
the present only 5:0 cara had been running, s» there was а margin 
of 400 cars, which would, no doubt, be ultimately required. Still, 
the committee had to supply the plant for them, and that was 
one of tne reasons for their being over installed. Another reason was that 
the Gas committee, when the electricity department was connected with 
it, thought it would be to the interest of the city that lighting orders for 
the suburban districts round Manchester should be taken over by the 
Corporation, It was а reasonable assumption that in taking over those 
outside districts they would have & number of customers for electric 
current. Then there was street lighting. In 1897 it was recommended 
that teveral of the principal streets should be lighted by electricity, and 
he thought it was also understood at that time that all the tram routes 
should be lighted by electricity, and the Local Government Board were 
asked to grant borrowing powers for £75,000 for the purpose. Another 
and important point was that during the whole ot the bistory 
of the Electricity committee up to last year large demands were 
made upon them for light and power, and they could not meet them. 
In one year they bad to decline applications tor 60,000 8 c.p. lamps. 
and the committee's inability to meet the wants of the public had had a 
far-reaching effect. A large proportion of those 60,000 lamps had been 
lost, if not permanently for some time. Now the committee were able to 
mect all applicatione, whether large or small With reference to the 
supply of current for power, the committee had had many applications. 
from large users. Tne prices of current for power had varied too much. 
In 1896 it was 2d. per unit, then it was reduced to 14d., and afterwards 
to 1}d., but unfortunately last year it was raised to ljd. A great deal 
had been said about the large units at Stuart-street, but tne whole 
tendency, not only in Manchester but in conaection with all electricity 
supply concerns, was to increase the size of the units of plant. 


The Deputy-Chairman (Mr. HzEsKETH) seconded the adoption of the 
report, and entered into a lengthy explanation of the course he had 
thought right to adopt in regard to the position of the electricity under- 
taking e report was then adopted. 

After 31st inst. the charges for electric current will be :—Light- 
ing (a) 54d. per unit, with a minimum charge of 9з, 2d. per quarter; 
or (b) а fixed charge of £7 per annum per kilowatt of maximum 
demand, and 1{1. per unit. Motors (c). 1d. per unit for current con- 
sumed at rate of 48 hours and upwards per week; and (d) а gra- 
duated increase in price of gd. per unit for current consumed for 
less than 48 hours per week. With regard to the hiring of motors, 
the Lighting and Electricity committee will probably ask the Council 
for borrowing powers for £10,000 for the purchase of motors to let 
out on hire. 

On April 1 the Oldham-road, Ashton Old-road and Ashton New- 
road electric tramway routes will be opened, and it is anticipated 
that by the same date a start will be made with the work of electri- 
cally equipping the tramways beyond the city boundary. 

Electric cranes are to be erected at the new dock which is being 
constructed on the site of the old Manchester racecourse. 

The electric tramway service to Old Trafford Bar was inaugurated 
last week. Protests are being made against the inclusion of clauses in 
tramway bills affecting adjacent districts so as to carry goods over 
the Manchester tramway lines. The carriers and horse owners are 
up in arme, and a deputation is to wait upon the Tramways com- 
mittee in regard to the matter. 

Monmouth. — ТЬе Council have authorised the borough electrical 
engineer (Mr. Blake) to wire consumers' premises on the hire- 
purchase or rental system, viz. :— 

(1) Consumers may pay down one-tenth of cost of installation and fee 
for preparing specification, xc. (calculated at B per ceat. on cost of instal- 
lation;, the balance to be spread over a period not exceeding 10 year», by 
quarterly instalinents, including interest at 4 per cent. on amount for time 
being remaining unpaid ; (2) ог pay a fee for preparing specification, and 
5 per cent. by quarterly payments on cost of installation, which will 
remain the property of the Corporation, consent of the landlord being 
required in both cases. 

Mountain Ash.—An extension of time for carrying out the terms 
of the provisional electric lighting order (1901) has been applied for. 

Municipal Telephony.—The Wakefield General Works com- 
mittee have finally decided not to apply for a licence to establish a 
municipal telephone service. The National Telephone Co. will 
probably be allowed to put their cables underground. 


Paisley.—On the advice of the burgh electrical engineer (Mr. 
Parkinson) the Council have decided to put down an additional 
300kw. steam alternator, and to extend the station buildings and the 
electric lighting cables. 

A portion of the electric tramways in this district will be opened 
during the summer, and a further portion by the end of the year. 


Pollokshaws (Glasgow).—The Streets committee are preparing 
a report on electric lighting. 

Presentation.—The general manager of the Liverpool tramways 
(Mr. С. К Bellamy), who is about to proceed to America on a tour 
of inspection, was preseated on Monday by the tramway employés 
with a silver tea and coffee service, aud Mis. Bellamy with a 
diamond pendant. 


Private Bill Legislation.— Wigan Corporation give notice of 
intention to introduce into their billl provisions authorising the 
reconstruction of their tramways to a 4ft. 84in. gauge. 

Notice is given by the Baker Street and Waterloo Railway Co. to 
introduce a bill to extend the time allowed by their 1900 act for the 
construction of works, &c. 


Ramsgate.—The Council will probably lease their provisional 
order, which expires this year, to the Isle of Thanet Electric Tram- 
ways and Lighting Co. 

Reigate.—An unopposed inquiry into the application of the 
Council to borrow £3,500 for electric lighting exten-ions was 
recently held. 


Ripon —The Highways committee recommended ths Council on 
Monday to offer every facility to Power and Traction (Ltd.) in carry- 
ing out their electric tramway scheme. Some councillors thought 
motor cers would be preferable, and the matter was referred back. 

Rochester.—The following are the terms upon which the Cor- 

ration have agreed to lease the tramways to the Chatham and 
District Light Railway Co. : — 

The Corporation to construct and own the tramways ; the company to 
take a lease of the lines for 40 years or thereabouts and work them as an 
extension of their system; the compavy to maintain the rails and over- 
head equipment ; the company to pay £600 per annum towards repeir of 
main roads in which tramways are laid, and £1,000 per am um as a contri- 
bution towards cost of street widenings; the company to pay the Parlia- 
mentary, legal and consulting engineer's charges, and to pay to Corporation 
the amount required for sinking fund and interest upon actual cost of 
tramways. ) 

Romford.—The District Council have withdrawn their opposi- 
tion to the bill of the Empire Electric Light and Power Co. for the 
construction of electric tramways and the erection of ele:tricity 
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worke. The Council may purchase the electric tramways in 40 years 
on the terms of the Tramways Act, 1870. 


St. Anne’s-on-the-Sea.—Sanction to a loan of £12,025 for pro- 
viding tramway generating plaut bas been obtained by the C. uncil. 


St. Pancras (London) —On Wednesday the Borough Council 
sanctioned an important extension of the arc lighting system, esti- 
mated to cost £14.702 97 additional lamps are to be erected in 37 
thoroughfares. The Council bave also decided to obtain new con- 
densipg plant at an estimated cost of £1,900, and to provide addi- 
tional store room at the King’s-road works at a cost of £316. The 
Electric Lighting committee reported that they had been carrying 
out negotiations with the object of substituting oil for coal fuel. 
Difficulties had arisen, mainly in consequence of the unwillingness 
of firms to tender for a supply of oil for a period. They had, there- 
fore, decided to continue to use coal. The salary of the first assistant 
clerk and bookkeeper of the electricity department (Mr. E. J. 
Jennings) has heen increased to £200 рег annum. 


Shanghai.—The Municipal Council have fixed the charge per 
unit of electric current for incandescent lighting at 14 tael cents, and 
for motors at 9 tael cents per unit for any motor of } B.H P. and over, 
but for motors of less power the price will be the same as for lighting. 
These rates are subject to certain discounts. 


Swansea.—The electrical engineer (Mr. Praemann), has reported 
to the Tramways and Lighting committee that he will shortly 
submit a scheme for the adoption of prepayment electricity meters.. 

Tramway and Railway Competition —At the meeting of the 
Caledonian Railway Co. on Tuesday the chairman (Sir James Thom- 
son) announced that the hoard intended to oppose certain extensions 
cf the Glasgow Corporation tramways which they considered would 
compete upfairly with the railway traffic. 

Westminster —The City Council have asked the Westminster 
Electric Supply Corporation to reduce their charges for electr.c cur- 
rent toa uniform rate of 4d. per unit, sabjec: to the existing rebate 
of 8 per cent. for 200 volts supply. 

Wolverhampton.—' The Tramways committee have decided to 
carry out extensions of the tramway system. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under this heading must reach us first post Thurs. 
day; New Catalogues, Price Lists and similar matter early in the week. 


TENDERS INVITED. | 

Lowestoft Corporation invite tenders for one dry-back boiler and 
superheater, steam feed pump and accessories, steam exhaust, feed, 
air and circulating water piper, &c. ; surface condenser, steam-driven 
air and circulating pumps and coolivg tower, 500kw. dynamo, &c.; 
main lighting and tramway switchboard. Specifications after 14th 
inst. from the town clerk (Mr. R. Beattie Nicholson) to whom 
tenders by 5 p m. April 8. The works are to be darried out in 
accordance with the plans and specifications of the consulting engi- 
neer (Mr. W. C. C. Hawtayne), 9, Queen-street-place, London, E.C., 
from whom further information can be obtained. See advertisement. 

Londonderry Corporation invite tenders for the supply, delivery and 
erection of Laucashire boilers, pipework, pumps, condeneers, tanks, 
&c., steam dynamoe (high-speed engines), balancer and booster, 
storage battery, switchboard instruments and connections, overhead 
travelling crane, conduits, cables, boxes, &c. Specifications, &c., 
from the consulting engineers (Messrs. Preece and Cardew). 8, Queen 
Anne's-gate, Westminster, London, S. W. Tenders (addressed to the 
town clerk, Sir R. Newman Chambere)to the Guildhall, Londonderry, 
by noon April 24. See advertisement. 


The directors of the Lancashire and Yorkshire Railway Co invite 
tenders for the supply of stores during 12 months ending April 30, 
1904 The goods required include signal and telegraph fittings, 
signal, telegraph and electric light wires, screws, oils, packing, lead, 
iron castings, glass, crucibles, &e. Further particulars and forms of 
tender from the stores department, Osborne-street, Manchester, where 
samples can be єхашіп:а. Tenders (addressed to the directors) to 
the secretary (Мг. R. C. Irwin), Hunts Bank, Manchester, by 10 a m. 
March 30. See also advertisement. 

Bristol Electrical committee invite tenders for feed and general 
service pumpe, exciter d ynamoa, motor», pipe work, extension of coal 
conveyor, and arc lamp standards Specifications, &, from the 
city electrical engineer (Мг. H. Faraday Proctor), Electri:ity Works, 
Temple Back, Bristol, to whom tenders by nooa April 8. See 
also advertisement, 

Belfust Gas and E'ectric committee invite tenders fur water-tube 
boiler, with superheater and mechanical stoker, and a superheater 
for Lancashire boiler. Specifications, ёс, from the city electrical 
engineer (Mr. Victor А. Н. М`Сожер), East Bridge-street, Belfast. 
Tenders to the town clerk (Sir Samuel Black), Town Hall, Belfast, 
by noon April 10. See advertisement. | 

Wimbledon Dietrict Council invite tenders for the supply and 
erection of 500kw. alternator, water-tube boiler, economiser feed 
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pump, pipe work, and a steel or brick chimney sbaft. Specifications, 
&c , trom the chief electrical engincer (Mr. Н. Tomlinson Lee), and 
ter ders (addressed Chairman of Electric Lighting committee, Council 
Officer, the Broadway, Wimbledon) by noon of April 6. An acver- 
tisement contains further particulars. 


Edinburgh Corporation invite tenders for 12 monthe supply of arc 
lamp carbuns, cast-iron pavement and road-box frames and covers, 
&c., for their electricity department. Specitications, &c.. from the 
resident engineer (Мг. F. A. Newington), 5, Dewar-place, Edinburgh. 
Tenders to the town clo Е (Mr. Thos. Hunter, W. S.), City Chambers, 
Edinburgb, by April 6 for carbons and by April 13 for ironwork. 
See also advertisement. 


Cardiff Tramways committee invite tenders for supply and erection 
of steam and other pipes. Specifications, &c., from the borough 
electrical engineer and tramways manager (Mr. Arthur Ellis), 
Central Offices, The Hayes, Cardiff , Tenders to town clerk (Mr. J. 
L. Wheauey), Town Hall, Cardiff, by M.rch 26. See also advertise- 
ment. 


Penzance Electric Lighting committee will receive offers for 
carrying out their provisional electric lighting order, 1900. Offers 
to the town clerk (Mr. T. H. Cornish) by March 31. See advertise- 
ment. 


Sheffield Corporation require tenders for roof principals and con- 
structional steel work, coal shoote, ash elevator and tank, water 
tank, &c., and two overhesd travelling cranes for their new power 
station at Neepsend. "Tenders by 10 am. March 30. 

Sheffield Tramways committee aleo require 100 steel.tyred tramcar 
wheels and 400 steel tyres. Tenders by 10 a.m. March 23. 


Sunderland Corporation invite tenders for two Lancashire boilers, 
for a fuel economiser, and fur indiarubber-covered cables and stone- 
ware casings for 12 months. Tenders (addressed chairman of Elec- 
tricity and Lighting committee) to the tuwn clerk (Mr, Fras. M. 
Bowey) by noon March 27. 


Stretford Electricity committee invite tenders for switchboards, 
instruments and electrical connections, sec»adary battery, automatic 


SPECIAL NOTICE. 


“The Electrician” Electrical Trades’ Directory and Hand. 
book for 1903 (the Big Blue Book) is Now READY. The book has 
been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &c, which usually accompany the book, 
have been amplified and brought quite up to date, and will be found 
the moet complete set of particu'ara relating to Electricity Supply 
Undertakipgs, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &., 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook sectiun has been very greatly extended, and, in 
addition to the features which have maue the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 

THE NEW (1903) WIRING RULES ОР THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
New German Electric Wiring Rules and Regulations. 
Spanish Government Regulations (1905) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. 
Safety Regulations in German Electricity Works. 
Railway Telegraphs and Electric Block Signalliug. 
Electric Lighting un the Railways of the United Kingdom. 
Water Power iu Ireland. 
Standards for Copper Specifications (1903). 
Electric Supply Mains Contracts. 
Electricity in Mines, Home Office Commission on. 
Engineeriog Standards Committee. 
Parliamentary Reco:d for 1902. 
Factory and Workshop Regulations, 
New and Extended In'e:est and Sinking Fund Tables. 
I. E. E. form of Model Contract (1903). 
Marylebone Arbitration Award (1903). 
Purchase Prices of Electricity Supply Undertakings to Date. 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects. 
Submarine Cable Notes. 
Wireless Telegraph Notes. 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes. 
Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire—Digest of the Parliamentary Committee's 
Report. &c. &c. &c. 
The price of the 1903 edition of the ** Electrical Trades’ Directory and 
Handbook " remains as before—4 e., United Kingdom, 12s. 6d., post 
free 13& 3d.; British Colonies, 14s. ; United States, 16s.; other 
countries, 158. 


for 1902. 


reversible booster and accessories, motor generators and consumers’ 
meters. Tenders to chairman, Couacil Offices, Old Trafford, near 
Manchester, by noon March 27. 

Leek Urban District Council invite tenders for two gas engines, 
two 60kw. continuous-current dynamos, tanks for cooling water, 
piper, &c., stoneware casings, cast-iron manhole covers and cable 
work. Tenders to chairman of Electric Lighting committee, Town 
Hall, Leek, Staffs., by noon April 3. 

The Establishment committee of Fulham (London) Borough 
Council invite tenders for supply and laying of cables. Tenders to 
town clerk (Mr. R. M. Prescott), Town Hall, Walham Green, London, 
S.W., by 7 p.m. March 30. | 

Wednesbury Corporation invite tenders for motor generators, bat- 
tery boosters, accumulators, switchboards, cables, boxes and street 
work, meters, demand indicators and service fuses. Tenders to 
town clerk (Mr. Thomas Jones) by mid-day March 28. 

Walthamstow District Council invite tenders from contractors for 
a rental charge for the “free” wiring of premises ia the district. 
Tenders to the clerk (Mr. C. S. Watson) by 10 a.m. April 4. 

Watford District Council require tenders for 12 months’ supply of 
coal. Forms of tender from the electrical engineer (Mr. W. H. F. 
Colebrook). | 

Cleckheaton District Council invite tendera for th» supply and 
laying of paper-insulated traction and pilot cables. Tenders by 
21st 1nst. | 

Swindon Corporation require tenders for watertight switches, 
extension pieces, incandescent lamps, service boxes, & :., for adapting 
90 street columns for electric lighting Tenders by 24:h inst. 

Bridgend (Glam.) District Council require incandescent lampe, arc 
lamp carbons, wattmeters (for alternating current) and incandescent 
electric lamp fittings for street bghting. Tenders by 31st inst. 


St. Pancras (London) Borough Council invite tenders for about 47 
miles of lead-covered and armoured cables. Tenders to Mr. C. Н. F. 
Barrett by noon March 24. 

Ilford District Council invite tenders for stores for the electricity 
department for 12 months ending March 31, 1904. Tenders to the 
clerk (Mr. J. W. Benton) by 4 p.m. March 24. 


Aldershot Council invite tenders for water-tube boiler, condenser, 
boiler feed pump, &c., and а 200kw. Willans-Parker set. Teaders 
by April 9. 

Glasgow Parish Council invite tenders for wiring the Western 
District Hospital. Tenders to 266, George-street, Glasgow, by 20th 
inst. 


Aberdeen Tramways committee invite tenders for tramway perma - 
nent way conetruction. "Tenders by noon March 23. 

London County Council invite tenders for two motor launches for 
the Battersea and Victoria Parks’ lakes. Tenders by 10 a.m. March 27. 

Edmonton Guardians require au electric bed lift. Tenders by 
March 24. 


Manchester Corporation require a portable combined electric light 
engine and air pump for the Fire Bagade. Tenders by 28ch inst. 


Bury (Lanca.) Electricity committee require tenders for boilers, 
Ke, superheaters and economisers, - Tenders by March 30. 

Wolverhampton Tramways committee invite tendera for tramway 
track con:truction. Tenders by 30ch inst. 

Gillingham Council require tenders for electrizity meters, oil and 
about 500 tons of coal. ‘lenders by 7 p.m. March 30., 


Earrow-in-Furness Corporation require low-tens:)a concentric 
cable and carthenware pipes and conduite. Tenders by noon M arch 25 

The Ministry of Marine, Rome, Italy, invites teaders for electric 
cables and wires to the total value of about £12,020, to be delivered 
at the Royal Arsenals а: Spezia, Venice, Naples and Taranto. 
Tenders will be opened on April 9. 


TENDERS REOBIVBD AND AOCEPTED. 


Whitebaven Council have accepted the tender of the Reason Mfg. 
Co. for meters and fuse boxes, that of the Sewart Electrical Syndi- 
cate for incandescent lamps, and that of Wilsoa and Kitchin for 
dynamo oil. 

Portsmouth Council have accepted the tender of Messrs. Aiton 
& Co. for the supply of centrifugal pamps, electric motors, cast-iron 
tank, &c, at £1,559 Four tenders, varying ia amount from that of 
the accepted tender to £1,950 were 1eceived. 

For the supply and erection of additional Lin:zashire boilers, steel 
chimney, fan and engine for induced draught, ec momiser, steam, 
feed and other pip, chequer plating aud suudry ironwork, Ports- 
mouth Council received tne jodowing tenders : — 


Hewett & Kellett (accepted). £5,545 Davy Bros £7,500 
J. Carter & Sons ............... 8,829 Hughes and Stirling 7.247 
D. Stewart & CO 8,561 Yates and Thom ............... 6,921 
J. Thompson ꝗ . 8,000; E. Danks & Со. ..... [( 6,228 
J. Fraser & Sonn 7,919 | Oldham Boiler Works Co.. . 6,020 


Tinkers Limited ............... 7,690 | 
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S Hammersmith оо) Borough Council have accepted the 
following tenders for annual stores :— : 

Brockie-Pell Arc Lamp Limited (arc lamp accessories), General Electric 
Co. (incandescent 2 globes and lamp shades), C. F. E. Swindon & Co. 
(brooms and brushes), D. McNaughton (Henrion carbons), A. A. James (com- 
mutator brushes), Johnson and Phillips (electrical accessories and electrical 
goods, insulating), F. Bird & Co. (files, metals, tools), Anchor Cable Co. 
(insulated wires), J. Gibb & Co. (gauge glasses, packing and jointing mate- 
rials and screws), A. Duckham & Co. (oils), J. W. Pimblett & Co. (oilman’s 
goods), Electrical Supplies and Rubber Co. (rubber goods). | 
The following contracts have recently been placed with Mesars. 
Belliss and Morcom :— | 
Z One 70 н.р. engine for coupling direct to a Parker dynamo for Glossop. 

Two 70 н.р. engines for coupling direct to a С. E. C. dynamo for Caterham. 

T wo 50 н.р. engines for coupling to Brush dynamos for Tokyo, Japan. 

One 180 н.р. engine for coupling direct to Parker dynamo for Christ- 
church, N.Z. 

One 110 н.р, engine for direct-coupling to а B.T.-H. alternator for Larne. 

One 250kw. and two 150kw. engines direct-coupled to alternator and 
dynamos, also boilers, condensing plant and accessories complete for 
Gibraltar. 


PiHebden Bridge (Yorks) District Council have accepted the 
following tenders :— ' 
Campbell Gas Engine Co., gas engines for direct-coupling to dynamos. 
Greenwood and Batley, dynamos, booster and balancer. 
Tudor Accumulator Co., storage battery. 
- Hodgson Wright and Wood, switchboard. 


London County Couucil have received the following tenders for 
an electric battery at Cranbourn-street electricity meter-testing 
station : 


Electrical Power Storage Co. (accepted)..... ............ £307 14 0 
Chloride Electrical Storage Со. ........................... 515 0 0 
D.P. Battery Co "ER 439 0 0 
Tudor Accumulator Co. ............. eene 372 0 0 
Hart Accumulator C(obꝛ . 9 0 
Pritchetts and Goloul i .. 242 0 0 


Messrs. Babcock and Wilcox have obtained an important order for 
the supply of boilers of 10,000 н.р. for the Carville power etation of 
the Noueaetle-on- Tyne Electric Supply Co. The order includes 
marine-type water-tube boilers, superhcaters, stokers, pumps, econo- 
misers, fana, steam pipes and sundries. 

Brighton Town Council have accepted the tender of Mesars. W. A. 
Field & Co. for the erection of the power station and offices at 
Southwick for £20,300. Eleven tenders, varying from that accepted 
to £29,987. 1s. 10d., were received. 

Bristol Electrical Committee have placed an order with Alley and 
Maclellan for condensing plant, with Ferranti Limited for switch- 
gear, and with Poole Bros. and the Bedminster Collieries Co. for coal. 

Leith Corporation have placed an order with Crompton & Co. 
for two 350kw. multipolar dynamos coupled to Howden triple- 
expansion engines. 

James Howden & Co. have received an order (through Messrs. 
Pearce & Со.) for engine and generator for the Ruchill destructor of 
the Glasgow Corporation. | 

Stepney (London) Borough Council have accepted the tender of 
the New Century Arc Light Co. for 20 arc lamps av £707. 2з. 

Buckingham Corporation has accepted the tender of Messrs. Gillies 
and Hornidge to supply current to the public electric lampe till 
May 31. 

Margate Council have accepted the tender of the National Tele- 
phone Co. for 14 miles of lead-covered paper-insulated dry-core cable 
At £866. 

Mesers. Andrew Handyside & Co. have received an order fur the 
erection of a combined wood and steel roof at the Ipswich electricity 
works. 

qoi ans Corporation have accepted the following tenders for 
materials for electricity works for the en«uing year :— 

А. R. Brown & Co., R. Roberts & Sons, Perrin, Hughes & Co., P. Lloyd 
Jones & Co., Edison and Swan Company. British Insulated and Helsby 
Cables, Ferranti Limited, J. Cookson, R. Lambert, Lancashire Wood 
Working Co., Fabius Henrion, Wm. M'Geoch & Co., aud General Electric Co. 

Liverpool Corporation have also accepted tenders from the following 
for yearly supplies for their electric tramways department :—St. 
Hel: ne Cable Co., Western Electric Co., Liverpool Electric Cable Co., 
G. M'Lellan & Co. 

Ashton-under-Lyne Corporation have accepted the tender of John 
Spencer (Ltd.) for tramway poles. 

A contract has been placed with Messrs. Crompton & Co. for a 
sub-station «quipment, consisting of automatic reversible motor, 
booster and switchboard, for the Blackpool, St. Anne's and Lytham 


Tramways. 
BUSINESS NOTICBS. - 


The business of Messrs. Askham Bros. ard Wilson (Ltd.), Yorkshire 
Steel and Engineering Works and Crucible Steel Foundry, Sheffield, 
ав is well known, has been under the guidance and control of Messrs. 
John and Philip U. Askham for some time past. IlInces and mee 
years have induced these gentlemen to consider the question o 
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| retiring from the active management of the business which they have 


successfully conducted for over 37 years, and arrangements have been 
entered into for the transfer of the business of Áskham Bros. and 
Wilson (Ltd.) to Edgar Allen & Co. (Ltd.), of the Imperial Steel 
Works, Tinsley, Sheffield, as from Jan. 1 last, the Messrs, Askham 
acquiring a considerable financial interest in that company. The 
staff, managers, appliances, patterns, &c., will all be continued in the 
business as heretofore, and no change other than that indicated above 
will take place. Messrs. Edgar Allen & Co. (Ltd.) on their part 
point out that the interests of their own growing trade in steel and 
steel castings, &c., have necessitated the acquisition of 17 acres of land 
adjoining the Tinsley Works, upon which additional works buildings 
will be erected, and these will be extended tor the accommodation 
and development of Mesers. Askham's business, especially in connec- 
tion with the construction of tramway lay-outs, &c., and this company 
further notify that the transfer will not involve any break whatever 
in the general conduct of the joint businesses. In view of the 
increasing demand for tramway material owing to the rapid develop- 
ment of electric tramways, increased space, plant and facilities have 
become necessary, and these facilities, it is considered, will be secured 
by the amalgamation. Mr. Fred. Bland remains with the amalgamated 
firms as director of the tramway department. 


Messrs. W. С, Bersey and A. S. Pereno, 100, Long Acre, London, 
W.C., have dissolved partnership. Debts by Mr. Pereno. 


Mesara. Walter Judd (Ltd.), advertising contractors, have removed 
to the ground floor, 5, Queen Victoria-street, London, E.C., close 
adjoining the Mansion House 


LIQUIDATIONS, &c. 

А meeting of creditors and shareholdera of Hands Limited was held 
on Wednesday. The Assistant Receiver (Mr. H. M. Winearla), said 
that a draft statement of affairs had been submitted, which showed 
the position of the company on Sept. 8 last, when the debenture- 
holders took possession. There were then unsecured debts amount- . 
ing to £6,736. 2з, 6d. and assets estimated at £12,710. 16a. 3d.. after 
providing for preference claims, but £10,194 was due upon deben- 
tures, and constituted a first charge on the assets. The deficiency to 
creditors was returned at £4,219, and as regarded shareholders at 
£39,999. The company was formed in March, 1900, with a nominal 
capital of £50,000 in 10,000 preference shares and 40,000 ordinary 
shares of £1 each, to carry on the business of dealers in electric light 
fittinge, &c., carried on in the name of A. C. Hands, also the business 
of manufacturers of switchboards, &c., carried on ia the name of W. 
T. Burbey & Co., at Hatton-garden, and the business of manufac- 
turers of electrical and gas fittings carried on by Harold Davis at 
Harold-street, Birmingham. The purchase price of the businesses 
was fixed at £34,000, payable in fully-paid ordinary shares as 
follows: —A. С. Hands, 30,000, W. T. Barbey, 2,000 and H. Davis, 
2,000 shares. The company was also to pay the liabilities of the 
respective businesses, The purchase price was fixed by the founders. 
Failure was attributed to the action of trustees for the debenture- 
holders in taking possession of the company’s assets. А difference of 
opinion arose us to the appointment of a liquidator, and the appoint- 
ment is to be made by the Court. 


The liquidator of Rosling aud Fynn (Me. W. M. Gray) has issued 
а statemeut of affairs which shows that he has sold the plant, stock- 
in-trade and freehold works at Thornbury for £13.100. The book 
debts of £1,479 are estimated to produce £325, making total assets 
£14,025. There are debentures for £11,380, leaving £2'615, or, less 
claims for rates, &c. (£411), £2,233. There are unsecured creditors 
for £5,182, so that the net deficiency is £2,948, 


A meeting of creditors and contributories of the New Imperial 
Lamp Co. (Ltd.) will be held at 33, Carey-street, London, W.C., on 
24th inst. 

A first and final dividend of 18. 113d. is payable at 33, Carey- 
street, London, W.C., in the liquidation of the Meyra Electric Co. 


Vaughan and Brown (Ltd.) is to be wound up voluntarily Mr. H. 
Merideth, 95, Finsbury-pavement, E.C., is liquidator. 

Woolwich Dictrict Electric Light Co. (Ltd.) is being wound up 
voluntarily, consequent upon the purchase of its undertaking by the 
Borough Council. Claims against the company must be sent by 
April 27 to Messrs, Findlay, Gripper and Wigham, Broad Sanctuary- 
chambers, Westminster, S. W. 


Bale by Tender. —Mr. Е. J. Terry Horsey (Messrs. Faller, Horsey, 
Sons and Cassell) has been instructed to offer for sale by tender, in 
one lot, the important and extensive electrochemical works of the 
Electrochemical Co. (Ltd.) at St. Helens, Lancs, The freehold 
works occupy about 144 acres, and possess both rail and water commu- 
nication. The buildings cover about 70,000 aq. ft., and are equip 
with modern plant and machinery, Some particulars of the electric 
generating and chemical plants are given in an advertisement. . 
Sealed tenders to Mr. F. J. Terry Horsey, 11, Billiter-square, London 
E.C., on or before March 25. Particulars, conditions of sale an 
tender forms may be obtained of Messrs. Walter Webb & Co., solicitors, 
23, Queen Victoria-street, London, E.C. ; of the receiver (Mr. Robert 
Shaw), 50, Denton’s Green-lane, St, Helens, Lancs. ; and of Messrs, 
Fuller, Horsey, Sons and Cassell, 11, Billiter-square, London, Е.С. 


Gin. Vertical Scale 1905 type Kelvin Multi- 
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The Speedwell Motor and Engineering Co., Reading, have for sale 
anew dynamo. See advertisement. 

Electricity generating plant and battery suitable for private 
installation are for sale. Applications to secretary, Buckmaster 
Memorial Home, 21, Gladstone-road, Broadstairs, See advertisement. 


Plant Wanted. — Advertisers in another column require a second - 
hand 300kw. high-speed condensing set, 


Kelvin Multi-Cellular Electrostatic Voltmeters.—Messrs. 
Kelvin and James White have lately put upon the market: an 
improved switchboard type of this instrument, and the following 
particulars are issued :—To overcome the objection which has been 
raised in the past to the short 
scale obtained with the old 
switchboard type instrument, a 
scale twice the ordinary length 
(6in.) has been given without in- 
creasing the distance which the 
instrument projects from the 
board. In the older forms the 
case was connected to one of the 
terminals In remodelling the 
instrument the case has been 
entirely insulated from both ter- 
minals. The dead-beatness has 
been improved, and the instru- 
ment is claimed to be now per- 
fectly suitable for fitting either 
on traction or lighting circuite. 

T In the illustration herewith the 

| 6in. scale is shown to have a 

range from 140 to 300 volta, but 

| A any range from 80 to 1,400 volts 
u сап be obtained on this class of 
1 instrument. The makers guar- 
antee an accuracy of from } to 
1 per cent. on the particular form 
ot instrument illustated. А 
similar instrument having a 10in. 
scale is also given exactly similar 
ranges. The same firm have 
recently placed on the market а 
multiplier which enables any desired range to be obtained on one 
instrument, but tbe standard multiplier now made gives four 
ranges from 30 to 600 volta) The voltmeter, when used alone or 


with the multiplier, can be employed either for direct or alternating 
current circuits. ! 


Exhibition.—An international colliery exhibition is to be held 
at the Agricultural Hall, London, from June 30 to July 7, when all 
classes of colliery plant and appliances are to be shown. Mr. Н. С. 
Montgomery, 47, Eseex-street, Strand, London, W.C., is organiser. 


Catalogues, &c.—Veritys Limited, 31, King-street, Covent 
Garden, London, send us their latest catalogue, which is bound up 
in a novel manner. The sheets are punctured and “strung” on 
to a metal tape, which is clipped at the back in a way that admits 
of any sheet being withdrawn without interfering with the other 
sections of the catalogue. Aston-Lundell” and Aston” stan- 
dard motors are listed in a variety of sizes, and standard bi-polar 
and multipolar dynamos, artistic electric light fittings, pedestal, 
bracket and ceiling fans, tramcar exterior and interior lamp fittings, 
switches, switchboards and accessories, motor starters and regulators, 
circuit breakers, shop lighting fittings, electric radiators, organ- 
blowing outfits, arc lamps, &c., are illustrated and described. There 
is, in addition, a short list of cheap electric light fittings shown. 
‘The binding of the book enables additional sheets to be added with 
facility and to be placed in their proper sequence. 

Messre. Shelby & Co., 66, Leonard-street, London, E.C., have ready 
a ebeet description of their special makes of oil filters. 

The Crypto Works Co., 29, Clerkenwell-road, London, E.C., have 
ready a new sheet list dealing with the “ Crypto ” ignition cell tester, 
a device for ascertaining if sufficient current is contained in the accu- 
mulator for the firing of petrol engines The dimensions are 23 in. 
by l}in., and tbe tester is suitable for carrying in the motor cyclist’s 
tool bag. The list also illustrates single and double-pole automatic 
cutouts made by the Crypto Company. 

The Hart Accumulator Co., Marsbgate-lane, Stratford, issue a 
leaflet giving particulars of Hart cells for motor-car ignition work. 
These cells can be supplied singly or in two or three compartment 
cases of ebonite or celluloid. Stocks are on hand ready for prompt 
delivery. 

An interesting catalogue of the manufactures of Messrs. W. Е. 
Stanley & Co., Great Turnstile, London, W.C., is ready, showing 
new designs of stencil plates, which the company manufacture in 
large variety. The list also illustrates and describes a number of 
patented instruments, including theodolites, inclinometers, levels, 
gradiometers, calculating machines, slide rules, computing scales, 
pocket calculators, planimeters and integrators, &c. 
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Cellular Electrostatic Voltmeter. 


The Electrical Co, 122-124, Charing Cross-road, London, W.C., 
have ready catalogue and price list No. 9, dealing with knife switches, 


of which а number of examples are well illustrated and briefly 
described. 


Catalogues for Argentina —The Council of the Institution ot 
Engineers of the River Plate, Calle 4755, Mitre, Buenos Ayres, will 
be pleased to receive catalogues from manufacturers of electrical plant, 
apparatus and fittings for placing in their library in classified order. 


Exports of Electrical Apparatus and Material.—The follow- 
ing list gives official particulars of the rts of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which 
is not separately specifiel) from March 11 to 17, with the porte 
of destination :— ` 
~ Africa—Alexandria, £88; Beira, £190; Cape Town, £173; Chinde, 
£410 (telegraph apparatus); Delagoa Bay, E31; Durban, £4,651 (including 
£4,274 telegraph material); East London, £1,808 ; Port Elizabeth, £77; 
Suez, £225 (telegraph material).  Argentina—Buenos Ayres, £1,738. 
Australasia—Brisbane, £313 ; Melbourne, £1,478 (telegraph material); 
Otago, £492 (including £40 telegraph material): Pertb, £81; Sydney, 
£106; Wellington, £15. Borneo—Labuan, £150. Ceylon—Colombo, £97. 
China—Shanghai, £22. Denmark—Copenhagen, £30. France—Paris, 
£300. Germany—Hamburg, £162 ; Nordenham, £860 (telegraph cable). 
Gibraltar, £190. Holland — Amsterdam, £88 ; Rotterdam, £11 (telegraph 
material). Hong Kong—£97. India—Bombay, £285 ; Calcutta, £2,230 
(including £153 telegraph material); Karachi, £39; Madras, £821. 
Portugal— Lisbon, £13. Russia—St. Petersburg, £1,544 (telegraph cable). 
Straits Scttlements— Penang, £3,508; Singapore, £6. Zanzibar, £34. 


13 £22,565, against £9,204 in the corresponding week last year (March 
12 to 18). 


COMPANIES' MEETINGS AND REPORTS. 


Metropolitan Electric Supply Co. (Ltd.). 


The sixteenth ordinary general meeting was held on Tuesday, Mr. W. 
HARRISON Cripps (Chairman of the Company) presiding. | . 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice calling 
the meeting, and also the auditors’ report. ' 

The CHAIRMAN said: Our capital expenditure now amounts to 
£1,846,448, or an increase of £226,717 in the year. The capital expenditure 
during last year is very heavy and requires some explanation. Apart from the 
ordinary expenditure incidental to the increasing bueiness, there are two 
large items which iu themeelves account for two-thirds of this amount. 
These items are £96,000 spent at Willesden and £E6,000 spent in Maryle- 
bone. Iwould remind you that, at the commencement of the year, we had 
five large engines of 1,500kw. each installed and in working order at 
Willesden. During the year we have erected and installed a magnificent 
engine of no lees than 3,000kw.. and a second one of similar size is 
also in course of erection. Neither of these two engines during the 


year were practically used for producing current, so that no part 


of the dividend was derived from this capital. Both these engines 
will be run on the load and earn money for us in the current year, 
aod they will practically double the capacity of Willesden as a generating 
starion. I would remind the shareholders that, owing to the magnitude of 
the units now employed, a generating station cannot be enlarged by annual 
driblets. It means а great expenditure in one year, which, had it not been. 
for the size of the units, would have been spread over three or four years, 
so that, after the current year, the capital expenditure at Willesden will 
be comparatively small for thre or four years to come. We аге engaged 
in laying a second system of mains from Willesden into London in accor- 
dance with our Act of 1901. These, when completed, will make the supply 
from Willesden absolutely secure, for they are in addition to, and entirely 
separate, and runoing a different route from, the present mains. The 
£56,000 spent in Mary lebone was chiefly for the conversion of the alternating 
into the continuous current commenced two years ago, and the Company 
claimed to be recouped by the Marylebone Borough Council for this expsndi- 
ture, Inowcometotherevenue. This amounts to £261,000, against £235,700 
last year, or an increase of £25,300. At the end of 1901 the Company 
supplied the equivalent of 641,000 lamps, whereas at the end of the year 
1902 these had increased to 723,000, or an addition of 82,000 lamps in 


the year, the Jargest increase we have ever had in one year, and since the 


close of the year the increase has continued at the same rate. As against 


this increase of £25,300 in revenue, the cost of generation amounted to 
2115,00, compared with £112,600 in the previous year, an increase of 


only £1,100, or less than 1 per cent. Satisfactory as is this decrease in 
the working expenses, we have every confidence of further reduction when 
the improved machinery comes intu play. The repairs are undoubtedly 


heavy, which is partly due to the multiplicity of the small plant in the 


London stations. There has been a large increase in the rates owing to 
the quinquennial valuation. I can see no prospect of a decrease in this 
item in the future so long as the present municipal extravagauce continues. 


The Perliamentary charges are again high, due to the County Council. 


The Company have set aside from their revenue £10,000 for the purpose 
of depreciation. They deemed this amply sufficient considering that they 


bave parted with Marylebone, and that the County Council is under the: 


obligation of putting them up an entirely new station and new machinery 
in the Strand area. The result of the year's working ie that, after paying 
interest on the debentures, and on the large sums borrowed from our 
bankera, and providiug sufficiently for the reserve and for bad debts, there 
remains a balance applicable to dividend on the ordinary shares of £73,875. 
Of this sum £35,000 has already been distributed as interim dividend, 
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leaving £38,873 to be dealt witb, and it is proposed that a dividend of 
7а. 64. рег share be now paid, making a total distributiou of 148. ба. а 
ebare, being at the rate of 74 per cent. for the year. This will absorb 
£37,500, leaving а balance of £1,373 to carry forward. The amount 
of dividend has been steadily rising, and the dividend of 7} per cent. 
this year compares with 64 per cent. for the year previous. I have 
now got over the somewhat dreary expanse of figures, and I wish to 
touch on one or two points with reference to the general condition and 
policy of the Company, which, I think, may be of more interest, and should 
receive your serious attention. I will tiret refer to the action of the County 
Council who, year by year, put us to а great expense in protecting our 
rights. In the years 1882-1888, after due and careful consideration, Parlia- 
ment granted certain concessions to the electric lighting companies. On 
the faith of these bargains the sharebolders advanced the money for what bas 
grown into a vast succeesful enterprise. The County Council now seek to 
modify these acts in a way most unfavourable to the companies. Two 
clauses I must specially mention which are manifestly unjust. The first of 
these refers to Willesden. Some six years ago when the progress of the 
Company had exceeded all anticipation, we applied to Parliament for 
permission to erect a station outside London from which current in bulk 
could be supplied to our areas within. The County Council opprsed this bill 
at the time, seekiog to briog the works within the provisions of the Electric 
Lighting Acts of 1882 and 1888, which would have compelled us t> sell this 
maguificent station only 30 years from the present time. Had such a 
provision been included in the bill, you never would have put your money 
into the Willesden enterprise. A Parliamentary Committee, after ап 
exhaustive ioquiry, sanctioned our bill unfettered by the obnoxious com- 
pulsory Now, we have spent nearly balf a million at Willesden on 
the strength of this Act of Parliament, and the County Council, by their bill 
tbis year, are actually seeking to re-impose the compulsory sale clau-e. 
Another objectionable feature in the present bill aleo refers to the 
purchase of the electric light undertakings. As you know, the various 
borough councils have the power in the 1888 Act to purchase so much 
of our undertakings as lie within their area in 19351, but we have 
always believed that, by that time, the electrical industry will have grown to 
euch gigantic proportions, and will be so satisfactorily worked, that it will 
not be practicable or economical for a local body to buy the concern and 
work it piecemeal at a far greater cost then the company could continue 
to do. According, however, tothe present bill, the County Council seek powers 
themselvesto purchase the concerns on bebalf of, or in lieu of, the local bodies, 
so that, if we escaped the local authority, weahould still fall into the jawsoftbe 
County Council. Gentlemen, a liue from one of our greatest poets describes 
tbe position : “ The Jackal pointe, the Lion fella, the prey." Far beit from 
me to insinuate that our munieipal traders are jackals, but there can be no 
impropriety in describing the London County Council as“ The King of Beasts.” 
The bill is down for second reading on the Z5th of this month, and I trust 
you will use your influence with the members who represent you in 
Parliament to get it thrown out. I will now turn to the Marylebone 
award. You will remember that, after repeated attacks by the old Vestry 
and the Borough Council, we consented to sel), under the Lands ‘Clauees Act, 
80 much of our undertaking as lay within the Marylebone district, with a 
certain proviso to which [ will refer presently, as to the supply of 
additional current. The arbitration lasted the greater part of the year. 
Mr. Robert Vigers was the Arbitrator nominated by us. Tbe Umpire was 
suggested by the Borough Council and we readily acquiesced in Mr. 
Russell's appointment. The preperation for this arbitration was a great 
work in tbe office. There muet have been over 100 consultations with 
surveyors, actuaries, engineers, counsel, &c., in the preparation and dis- 
cussion of the case. The arbitration actually took up 33 daye. I: seems 
_ that, as usual, both parties were disappointed with the award, but I can only 
зау, and al who attended will bear me out, that the evidence was 
listened to and weigbed by the tribunal with the utmost care and patience. 
I cannot let this opportunity pass without alluding to the excellent work 
done by tbe whole of our staff in the preparation of tbis great arbitration 
саве. It would seem iu vidious to pick out names when all have done their 
work so well, but I should like especially to mention the names of 
Mr. Cunlife Owen (our secretary) Mr. Bishop (our accountant), and 
Mr. Hipwel! and Mr. Page. But above all, gentlemen, I would mention 
Mr. Conacber, our general manager. Тпе extraordinary ability he 
displayed in arranging the difficult and complicated tables on which 
our claim was founded, and the clear and accurate way he substan- 
tiated his figures in a four days' cross-examination, was beyond all 
praise, and demands your very siacere thanks. We have been awarded 
51,212,0С0 as compensation for the loss of our property and business, 
and in addition to tbis we claim to be repaid the capital expended 
since Dec. 51, 1901, as this capital was expressly excluded in the 
Umpire’s award. Befcre we consented to sell by arbitration we made а 
preliminary agreement that the Council should take all current over and 
above what. they could supply for themselves from us in bulk at an agreed 

ce, or, failing agreement, ага price to be fixed by an arbitrator appointed 

the Board of Trade. This was an agreement which was obviously а 
mutval advantage. It secured for the Company an outlet for their plant 
otherwise remaining idle, and for the Council a wholesale source from which 
they could craw current at a ct eaper rate than was possible to manufacture 
it iu the heart of Marylebone. Instead of finding out from the Company at 
what price such supply could be obtained over a series of years, the 
Council bave worked out some hypothetical figures to show tne cost at 
which they could themselves produce the current. The basis on which they 
have worked their figures is so inaccurate aa to nullify the conclusions. 
They state, for instance, that they would have to spend a quarter ot а 
million in adapting their system to receive supply from Willesden. With 
the exception of the sparsely-populated district of St. John's Wo d, which 
requires no alteration st present, the adaptation of all their remaining area 
is nearly finished, and cculd be completed at а cost of £50,000, as against 
their estimate of £250,000. To put up the works they themselves contem- 


plate would cost at least £400,000 ; thus they seek to involve the borough- 
in а vast additional expenditure which is both unnecessary extravagant. 
I do not know, gentlemen if any of you are ratepayers in Marylebone ; 
if во, you should look into these figures for yourselves. No doubt the 
shareholders will be anxious to know when we shall get the award money. 
That we shall get it, there ів not the slightest doubt. Tne County Council 
has been applied to, I understand, and has agreed to pay, but it must be a 
matter of some time before the financial arrangements are completed. 
Although I cannot say so definitely, I have every belief that we shall get 
the whole of it well within the year. As regards the question of getting 
any future capital to carry on the concera with, that must depend, to a 
certain extent, on when this money is paid. As we state in the report, we 
shall call you together and advise you as to what should be done with the 
money, and whether it will be desirable to alter the present capital condi- 
tion of the Company or not. I now move the adoption of the report and 
accounte, and the declaration of the dividend set ouc therein. 

Sir JAMES PENDER, Bart., seconded the resolution. 

The CHAIRMAN, replying to questions, said: As to our light in Mary- 
lebone, I think those who live there have no cause to complain. As to 
extinzuishing our debenture capital, that is a matter which requires much 
consideration. I would rather not go into details at the moment, but I 
may say that tbis is partly in our mind as to how we should best deal with it. 
With regard to the cos's of the arbitration, of course, those are to be borne 
by the Borough Council, and not by us. But everyone knows that, in a саве 
of this magnitude, over and above the actual taxed costs, which we shall 
get back, there are certaia other costs which have been properly incurred,. 
but which the taxing master will not allow, and оге will come out 
of our pockets, I am told that the whole costs of this arbitration will be 
about £60,000, and only, comparatively speakiog, a fraction of the amount 
will fal on the shoulders of the sharebolders. As to the Sardinia- 
street arbitration, we expect we shall get our award within a reasonable 
time—say in the early summer. Оп the question of the amount of capital 
we have put into-Marylebone, that is just over half a million, and what 
we get out of Marylebone is double that, so I think we need not complain. 
Then, as regards the loss of revenue which we shall have by parting with 
Marylebone. It ie difficult to say. During the next two years there will 
be but little loss of revenue, as we shall be supplying them from Willesden, 
but after that it will depend on whether they put up cheir atation them- 
selves, or do what I know will be the cheapest thing—come to us for the 
current. With regard to the question of goodwill and the actual value of 
the undertaking, the Marylebone Council, at the present time, estimates 
that the machinery and materials in their district are worth £200,000. If 
that is right, and I do not ssy it is, it leaves à million for the goodwill. 

The resolution was carried unavimously, and, the retiring directors and 
auditors having been re-elected, a hearty vote of thanks to the Chairman, 
directors and staff terminated the proctedings. 


South London Electric Suppl y Corporation (Ltd.). 


The ordinary general meeting was held on Wednesday, Mr. GEORGE 
ELLIS, J.P., presiding. 

The SECRETARY (Mr. H. H. Boyer) read the notice convening the 
meeting aud the auditors’ report. 

TheCHAIRMAN said: From the report and accounts for the past year you 
will have observed that a surstantial increase of business has been secured, 
and this, coup'ed with considerable reduction in costs iu tbe generation 
and distribution of our current, has brought the Company to the dividend- 
earning stage. When it is remembered that your electricity station 
bas only been in operation for three years, this result must be 
regarded as satisfactory, and compares faveurably with the majority 
of other metropolitan companies, which, in their earlier years of working, 
were unable to distribute dividends. During 1902 we increased the number 
of lamps connected by over 16,000, or, in other worde, by 28 per cent.; 
and as the lamps connected for the previous year were only about 15,000, 
it is gratifying to find that the supply we give continues to produce an 
increased demand ; and, ia fact, the results for the first two months of 
this year show а still further increase, the lamps connected from Jan. 1 
to date being 5,282, against 5,520 for the same period last year. Towards 
the end of last year we decided to adopt an alternative method of charging 
for lighting by a sliding scale, in order that tbe long-bour burning 
class of consumer, who is the most remunerative to us, might be 
encouraged, and we are pleased to say tbat these rates have already 
had а very satisfactory effect. In order to assist in developing the 
Company's business, we have also adopted schemes whereby con- 
sumers can rent from the Corporation complete installations, motors, 
and arc lampe, as experience has shown that the initial cost of such 
in many cases hinders tbe adoption of electricity for either lighting 
or motive power. Although these schemes were only introduced late 
last autumn, I am glad to report that there are already connected 
more tban 100 arc lamps and several motors and complete instal- 
lations through this system, There is very little to add to my remarks 
at our last meeting regarding the litigation between the local authority 
and ourselves as to tbe duet destructor. The suggestion for a settle- 
ment thrown out by Mr. Justice Wright at the hearivg of the case led: 
to a meeting between representatives of both bodies, but nothiog yet has 
been settled. You will observe from tbe report that the station being 
erected by the London County Council on our premises is being rapidly 
completed, and we fully anticipate tbat for about seven months of the pre- 
sent yeer we shall be supplying power in accordance with the terme of our 
contract. In fact, I noticed to day, when readiog the paper in tbe train, 
that the Prince of Wales has decided to open the tramway ou May 15, 
во that our contract will run from that date. The reduced cost of coal— 
from £6,432 in 1901 to £4,744 in 1902, although close on 200,000 more units 
were sold, is very noticeable. This reduction is in a very great measure 
due to the condensing plant which it was decided to-instal in 1900: 
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but which was not in satisfactory service until early in 1902, owing to 
the great delay in its completion. There is an available balance of 
£7,026. 7s. Id., out of which the Board recommend the payment of your 
first dividend of £1. 15s. per cent. for the year. I now move the adoption 
-of the report and accounts. 

Mr. J. ATHERTON seconded, and, as the largest shareholder, expressed 
his confidence in the future of the company. 

The motion was carried, the retiring directors re-elected, and a vote of 
thanks to the chairman concluded the proceedings. 


ordinary shares to June 30 (£20,000), a balance of £33,468. 5s. 1d. is avail- 
able for further dividend. The directors recommend a further dividend of 
6 per cent. on the ordinary shares, requiring £30,000, making 10 per cent. 
for the year, and to carry forward £3,468, бв. 1d. The negotiations for a 
union ot interests with the Telegraph Mfg. Co. (Ltd.), Helsby, have been 
completed, the shareholders of that company being allotted 50,000 ordinary 
shares and 20,000 preference shares at £5 each ав the purchass price, and 
three of the directors of the Telegraph Mfg. Co. have joined the board of 
this company. On the completion of the amalgamation the directors 
decided to appoint a general manager, with a supervising control of the 
entire interests of the company, and they appointed Mr. D. Sinclair, engi- 
neer-in-chief to the National Telephone Co., to that position. Mr. Sinclair 
entered upon his duties in August, and the directors feel amply justified in 
their choice. The directors have transferred from general reserve to а 
epecial reserve account £100,000, to which £10,000 has been added out of 
the year’s profit, partly with the view of meeting any loss which might 
arise on investments, and also with the object of writing off expenses of 
preference share and debenture issues, cost of amalgamation, &c. In addi- 
tion to preference and ordinary shares issued in satisfaction of the purchase 
of the Telegraph Mfg. Co.'s business, £50,000 furcher in preference shares 
and £250,000 in debenture stock were offered to the public, and were 
largely over-applied for. The additional capital has enabled the directors 
to extend the company's manufacturing facilities and to bring into 


working condition some of the most important of the company’s electrical 
undertakings. 


British Electrical Superannuation Fund. 


The annual general meeting of this fund was held on Wednesday, under 
‘the presidency of Sir C. Rivers WILSON. 

The SECRETARY (Mr. W. G. Bond) having read the notice convening 
the meeting and the auditors' report, 

The CHAIRMAN said: The statement we have to put before you is, I 
think I may say, on the whole satisfactory. Our membership has increased 
from 87 to 157 since I last addressed you. We have not, I trust, 

.come by auy means to the end of our tether in this respect, and I 
hope the Fund will continue to receive the support not only of the 
B.E.T. and its associated companies, but of the electrical industry 
generally. It is to their advantage to join early, as the longer the 
Fund is in existence the more difficult and onerous the terms of 
joining naturally become. We have added during the year the City 
-of London Electric Lighting Co. to the list of contributing companies. 
The number of companies aseociated with the Fund is now 36, nine having 
joined during the past year, and since the date of our report 11 more have 
come in. You will see that the promise which I made to you, upon the 
authority of our excellent secretary, last year bas been realised. I was 
then able to assure you that the expenses of management would be kept 
at a low figure. The sum has been only £174 for the general administra- 
tration of the Fund for the year, comparing with £237 in the previous 
year. The total receipts were £2,785, comparing with £2,875 for the 
previous 18 months. The investments now amount to over £5,600. These 
investments have been well selected, and yield a trifle under 4 per cent. on 
the average. Investments have been made since the end of the year which 
bring the average yield to over 4 per cent. The thanks of the members 
of the Fund are due to Messrs. Johnson and McLeod, the hon. auditors, and 
to Mr. Sidney Morse, solicitor, whose services have always been at the 
4lisposal of the management. I will conclude by repeating in the strongest 
terms the great obligation we are under to our secretary, Mr. Bond. The 
Fund owes almost everything t» him, not only in its inception and concep- 
tion, but in its administration. I now move the adoption of she report 
‚апа accounts, 


Mr. COLEBOURNE seconded the resolution, which was carried unani- 
mously. 

The companies’ managing trustees and contributors’ trustees and the 
retiring auditor were then re-appointed, and а cordial vote of thanks to 
the chairman and retiring trustees terminated the proceedings. 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD)—At the 
meeting yesterday (Thursday) the directors reported that the receipts were 
£48,360. 14s. 8d., expenses £28,465. 10e. 10d. After paying interest, 
&c., and the 5 per cent. cumulative preference dividend, writing off 
£1,616. 158. 7d. from preliminary expenses. &c., and placing £2,000 to 
depreciation and insurance, a dividend of 54 pec cent. on the ordinary 
shares was recommended (absorbing £6,050), leaving £711. 15s. 11d. to be 
carried forward. The capital expenditure during the year was only £2,418, 
but to meet the increasing demand for current additional plant will be 
required during 1903. There were 33 cars, the miles open being 9°89. On 
Dec. 31, 1902, the equivalent of 56,265 8 c.p. lamps was applied for by 895 
customers of the lighting and power deparcment; the lamps actually 
connected were 55,532, against 51,718 8 c.p. in 1901. During the year 
7,038,972 passengers were carried on the company’s tram ways, the average 
receipts per passenger being 1:024. 


COUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.)—The' directors, in their report for the year ended Dec. д1, 
state that the capital expended duriog the year in the company's 
London districts amounted to £143,857. 19s. lld., making the total 
£1,166,316. 13s. 114. The revenue account, after paying all charges, sho яв 
a total balance for the year of £68,301. 11s. 9d. Interest and interim 
dividends absorb £37,927. 3s. 3d., £1,130. 11s. 5d. is written off preliminary 
expenses, £350 carried to contingencies, and £8,000 to depreciation, repairs, 
renewale, &c., leaving for further distribution £20,893. 17s. 14. The 
directora recommend payment of the balance preference dividends (less 
tax) and a further dividend on the ordinery shares at the rate of 4 per 
cent. per annum (less tax) absorbing £15,937. 10. £4,976. 5s. ld. is 
carried forward. 

The company's interest in the Dover Electricity Supply Co. has been 
disposed of, and the profit realised appears in the present revenue account. 

The arbitrator appointed by the Boacd of Trade uader the terms of the 
Stepney Order, 1900, awarded the company £7,393. 5з. 4d., includiag part 
coste, a8 compensation in respect of the County of London (East) Electric 
Lighting Order, 1897. 

In order to provide for the development of the company's business, the 
directors propose to increase ths share capital from £800,000 to £1,600,000 
by the creation of equal amounts of preference and ordiaary shares ot £10 
each, and the borrowing powers from £400,000 to £800,000. 

London Stations. —The profits from these stations fur 1902 amounted to 
£61,698. 16e. 6d., against £50,503. 198. 4d. for 1901, an iacrease of 22 per 
cent., while the generation aud distribution coste and working expenses 
show an increase of only 3°15 per cent. over 1901. Tne total applications 
received were equivalent of 416,292 8 c.p. lamps, &n increase of 90,514, or 
28 per cent. for the year. Included in these figures are 396 users of motors 
aggregating 4,424 H.P., an increase of 1,639 н.р. for 1902. The total units 
auld were 4,868,285, against 4,351,105. At Wandsworth the station build- 
ings are being extended for the accommodation of additional plant which 
will be erected there during 1903. In view of the development of the 
business in the Southern districts, the directors have purchased a site for 
a generating station at Camberwell, thus preparing for any future develop- 
ments that may arise. The supply of continuous current was commenced in 
St. Olave last year, and the prospects in this district are most encouraging. 
A scheme of wiring premises on the rental system has been adopted for the 
London area, as well as prepayment meters for use in small premises. 

Company's Investments in Provincial Companies.—The progrès of the 
Bournemouth and Poole Company continues in every way satisfactory, and 
the Scottish House-to-House Company has made substantial progress 
during the year. Tne remodelling of Coatbridge station and the conver- 
sion from alterpatiog to continuous current is completed, and а supply 
from that station to the adjoining burgh of Airdrie is available. The com- 
pany has disposed of its interest in the Airdrie айа Coatbridge Tramways 
Со. on satisfactory terma. Arrangements have been made between the 


respective companies for supply of power for working the tramways when 
completed. 


BAKER STREET AND WATERLOO RAILWAY CO. —At the half-yearly meet- 
ing on Moaday tbe chairman (Mr. T. J. Hare) gave а summary of the pro- 
gress made during the past half-year. The total expenditure to date was 
321,142,905. Progress with the construction of works had not been quite 
во rapid as had been anticipated, owing chiefly to difficulties with land- 
owners, but these bad now been overcome. He expected both tunnels 
between Waterloo and Baker-street would be completed in about five 
months. At Piccadilly arrangements were being made tor a joiat station 
with the Great Northern, Piccadilly and Brompton line. It bad beea 


decided to erect a station in the Westmiaster Bridge-road, opposite 
Kennington-road. 


BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD )—The 
directors’ report for the year to Dec. 51, etates that capital expenditure 
during the year amounted to £34,916. 14s. 5d., making the total 
£231,456. 88. 8d. The balance from revenue, with the amount brought 
forward, was £19,499. 11e. 8d., from which 1s deducted interest, reserve 
for depreciation and redemption, leaviog £11,741. 38. Id. to credit of net 
revenue, against £8,918. 115. 11d. for 1901. Out of this the preference 
dividenda have been paid, and the directors now recommend payment of 
. an ordinary dividend at the rate of 8 per cent. (less tax) for the year. The 
balance forward is £1,589. 19s. 4d. Special mains have been laid during 
the year for power purposes, and a supply of continuous curient therefrom 
bas been available since the commencement of 1902. Тое work of extend- 
ing the company's mains to Poole and Parkstone has been completed. A 
generating station at Christchurch is now in course of erection, and supply 
for both lighting and power will be available shortly. The company's 
mains are being extended t» provide а supply of current in Pokesdown. 
The equivalent of 79,309 8 c.p. lamps were connected to the company's 
mains at Dec. 51, an increase equivalent to 15,247 8 c.p. lamps for the year. 
The lamps applied for show an increase of 15,545 8 c.p. for the yeara, gainst 
12,378 for 19.1. 

The progress of the Richmond (Surrey) Electric Light and Power Co. 
continuts satisfactory, and a dividend on its ordinary snares at the rate of 


7 per cent. per annum for 1902 has been declared, against 6 per cent. for 
.1901. 


BRITISH INSULATED AND HELSBY CABLES (LTD.)—The directors’ 
report тог year ended Dec. 31 states that the profit for 1902 amounts to 
£127,690. Ir. 4d., to which is to be added £2,423. 16s. 5d. from last year 
waking £130,119. 17s. 9d. After deducting directors’ and trustees’ fees, 
&c. (£2,150. 15s. 4d.), debenture interest (£16,400. 17a. 4d.), depreciation 
on builoings, plant, &c. (£17,500), transferring £10,000 to special reserve, 
paying prefereuce dividead to Dec. 51 (£30,000) and interim dividend on 


DIRECT SPANISH TELEGRAPH CO. GTD.) The report of the directors 
for the year to Dec. Jl states that the accounts show, after providing 
for interest on and redemption of debentures, a credit to revenue 9 
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£11,182. 3a. 10d. After adding the usual £5,000 to reserve, there is 
£6,182. Зв. 10d., and the directors recommend dividends for the year of 
10 per cent. on the preference and 4 per cent. (tax free) on the ordinary 
shares, half of which was distributed on Oct. 1. £780. 9s. 2d., the balance, 
the directors propose to transfer to contingencies account. Traffic receipts 
show an increase of £3,151. de., compared with 1901. Ordinary working 
expenses show an increase of £299. lls. 7d. On Nov. 7 the Marseilles- 
Barcelona cable became interrupted near Marseilles. The Eastern Telegraph 
Co.'s cable ship Levant” effected the repair on Nov. 22, The cost of 
these repairs (£906. 5s. 7d.) has been charged to revenue. The Bilbao 
cable broke down about 206 knots from the English end on Dec. 17, and 
owing to bad weather in the Bay of Biscay it was not poesible to repair 
until Feb, 5. This restoration was effected by the Eastern Telegraph Co.'s 
cable ship John Pender.” On Jan. 27 the Marseilles- Barcelona cable was 
again interrupted 57 knots from Barcelona, and this repair was successfully 
carried out by the French Government cable ship “ Charente” on Feb. 21. 
These two repairs will appear in the current year's accounts. The report 
refers to tbe removal of the offices to Electra House, the new home of the 
Eastern and Associated Telegraph Companies, to the resignation of 
Mr. Charles Gerhardi, who served this company with zeal and ability for 
50 yeara, with a pension of £500 a year, which will be continued at the 
leasure of the board, and to the appointment as secretary of Mr. F. T. 
Preddle, who joined the company in 1873. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)— The report for 1902 
announces that the company continues to make good progress. Up to 
Dec. 31 last the equivalent 8 c.p. lamps supplied was 40,699, an increase 
for the year of 8,167. The profit was £5,177. Ба. 9d., which, with profits 
on installation work, &c. and £310. 198. 10d. from last year, and, after 
allowing for interest, &c., the balance for distribution (after allowing for 
interim dividend) is £2,502. 17s. 7d. "The directors recommend payment 
of dividend at the rate of 6 per cent. for half-year (making 5 per cent. for 
year), and placing £800 to reserve or depreciation, leaving £202. 17s. 7d. 
to be carried forward. "The directors have entered into an agreement with 
the Hythe Council for workiog tbeir provisional order, and are concluding 
negotiations with the Sandgate Council for working the Sandgate order. 
To provide further funds for the company's requirements 10,000 additional 
5 per cent. preference shares of £5 each have been created. A firet issue of 
5,000 of these shares was offered in January to share and stock holders, 
and was over subscribed. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—On Wednesday, at the 
meeting, Col. A. Н. Holme said the demand for current for lighting in 
Waterloo, Crosley, &c., showed & satisfactory increase, and the reduction 
in tke price from 6d. to 5d. per unit had been justified, the number of 
units sold having, in six monthe, increased by nearly 20,000. The company 
had now settled down to & solid 5 per cent. dividend concern. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)— The directors 
report for 1902 states that the amount expended during the year was 
£66,048. 10». 1d., making the total capital expenditure on works account 
£88,179. 1s. 6d. The stations supplying Blytb, Spennymoor and Alnwick 
were in running order at the end ot the year, and the capital expenditure 
per kilowatt capacity compares favourably with similar undertakings. The 
Hebburn statiou i« expected to be working at an early date. During the 
year, orders were obtained for Amble, Ashington, Bedlingtonshire, Earsdon, 
Segbill, Mprpeth and Newbiggin (Northumberland), und Leadgate and 
Stanley (Durhbam'. A contract to work the order of the Hartlepool Cor- 
poration bas been entered into, and a station will shortly be erected there. 
The compuny ob ained without opposition all the sections but one (іп abey- 
ance! of the tramwaysin their Northumbe: land Electric Tramways scheme. 
At Blytb, Spennymoor and Alnwick the connections at the end of the yesr 
had been made to 894 consumers, with an equivalent of 12,658 8 c.p. lamps. 
In addition, important power consumers have been obtained and others 
are in prospect. Arrangements are being made to erect a station at Thirek, 
апа the dis‘ricts of Felling-on-Tyne, Hebburn, Whitley and Monkseaton 
are being dealt with. The directors are considering the supply of certain 
areas in the colliery districts of Ncrthumberlaud and Durham, which they 
hope to arrange in a way that will save a large capital outlay and materi- 
ally add to the earniogs of the company. To carry out these works addi- 
tional capital is required, and a further isaue of 50,000 £1 shares will 
shortly be offered at par to the shareholders. 


ISLE OF MAN RAILWAY CO.—At the annual meeting at Douglas on 
Monday the chairmen (Sir Joha Denison-Pender, К C.M.G.) moved the 
adoption of the report aud sid that they had introduced electric lighting 
in a nuinber of carriage-, which would cost them some £300 a year extra, 
but that, as well as the building of stations and general improvement, 
which must come out revenue, they could very well afford. It was pro- 
posed to pay оп the preference shares a dividend at the rate of 5 per cent. 
per annum, and on the ordinary shares for the six months ended Dec. 31, 
6 per cent., which, with 4 рег сеп". paid the previous half-year, made 
5 per cent for the year, leaving £7,721, of which £3,500 was proposed to 
be carried to reserve and renewal account and the balance forward. 


NEWMARKET ELECTRIC LIGHT CO. (LTD.) — At the meeting on Monday 
the directors report for 1902 +tated that satisfactory progress had been 
made during the year, the equivalent of 4,230 8 c.p. lamps having been 
connected, against 2,611 in 1901, making the total 135,821. Applications for 
1.470 lamps had been received this year. It has become necessary to lay 
down additional mains snd erect additional machinery, and this work is now 
in progress. The profit, including £181. 18s. 4d. brought forward, 
amounted to £1,401. 1s. 4d., of which interest absorbed £386. A dividend 


of 31 per cent. was recommended, the balance of preliminary expensee 
(£95. 17s. 4d.) written off, апа the balance (£126. 13s. 4d.) carried forward. 


OLDHAM, ASHTON AND HYDE ELECTRIC TRAMWAYS (LTD.)—At the 
meeting last week the chairman (Mr. E. Garcke) said the position of the 
undertaking was very satisfactory, and they were able to pay a dividend of 
8 per cent. on the ordinary shares. The traffic receipts showed an improve- 
ment, though not to the extent that was hoped. The average receipt per 
passenger was 127d. and the percentage of expenditure to receipts slightly 
lese. New capital was required and would be issued for extensions which 
had been made and for providing furtber rolling stock. They were in 
negotiation with adjoining local authorities for the lease of an extension of. 
the tramway beyond Hyde, and for running powers up to Stockport 
boundary. 


OXFORD ELECTRIC CO.— At the recent meeting Sir Н. C. Mance, C.LE., 
said the equivalent of about 46,000 8 c.p. lamps was connected at the end 
of the year. Additional connections during the year represented 5,592. 
8 cp. lamps. The light had been installed in colleges and university 
buildings in Lincoln College, Exeter College library and University Hall, 
and the University Museum, which provides the lighting for the Pitt-Rivers 
section and also for the various laboratories and museums. The expendi- 
ture on hire-purchase installations was £989, and that had had the effect 
of increasing the connections by 1,500 8 c.p. lamps. An issue of shares 
would be made during the year. An additional high-speed engine and 
dynamo, which would increase the capacity of their works by 375kw., had 
been ordered. ў 


POTTERIES ELECTRIC TRACTION CO. (LTD.)— The chairman (Мг. Emile 
Garcke) presided at the meeting on Wednesday, and moved the adoption 
of the report, given in our last issue. The results of the year’s working, 
although not so good as anticipated, were sufficiently good to indicate the 
progressive character of the undertaking. The number of passengers car- 
ried during the year was 14,500,000, au increase of about 1,000,000. The 
proportion of expenses to receipts was 59 per cent., compared with 62 per 
cent. in the preceding year. "Traffic receipts were still improving. In the 
first two months of 1903 they were 10 per cent. more than those of the 
corresponding period of 1902. The total capital expenditure was £671,698, 
and the subecribed capital in shares and debentures £656,512. The board 
had to go on with the Fenton reconstruction, and it was desirable that 
some of the routes which had been recently sanétioned under the Light 
Railways Act should be proceded with forthwith, so that additional capital 
was necessary, and the board proposed rait ing £25,000 in ordinary and 
£25,000 in'preference sbares. This would give them power later on 
to iesue another £25,000 debentures if it should be necessary to do 
so. The parcels conveyance system, started more than a year ago, 
had proved successful, and about 12,000 packages a month were being 
carried. That department yielded little profit at present, but it was 
on the way to doing so. He thought the time had come for him to 
retire from the position of chairman, although he should be very glad 
to remain a director if the shareholders desired it. He made it a 
rule that, when an undertaking had developed to such an extent that he 
felt he could retire without breaking faith with the shareholders, it was 
time he should do so in order to devote himself to the still increasing work 
of the British Electric Traction Co. He should propose to the board that 
Mr. G. Е. M. Cornwallis- West should be elected to succeed him as chairman. 


SOUTH STAFFORDSHIRE TRAMWAYS (LESSEE) CO. (LTD.).—For 1902 
the total revenue was £40,827. 18s. 10d. and the expenditure (including 
£3,802. 18s. 4d. rental of lines) £37,591. 148. 4d., leaving a net profit of 
£3,236. 4s. Gd. £1,500 is to be placed to depreciation and reserve, a 
dividend is recommended at the rate of 7 per cent. for the year and 
£552. 14s. 10d. is to te carried forward. The decrease in receipts is 
attributed partly to the unfavourable weather, but mainly to the recou- 
struction for electrical running of the lines in West Bromwich. The line 
from Darlaston to Moxley has also been reconstructed for electric traction, 
and the lines in Tipton from Great Bridge to Burnt Tree are now under 
reconstruction. An iesue of 10,000 6 per cent. £5 cumulative preference 
shares is being made to meet the cost of the reconstruction of the lines and 
for new cars, &c. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO.—The first 
ordinary meeting was held at Cardiff recently. Mr. R. Forrest presided. 
The directors’ report stated that the works of the Pontypridd permanent 
generating station were being actively proceeded witb, and it was anti- 
cipated that the company would be ready to commence supply next summer. 
The work of erecting two further generating stations at Neath and Cwmbran 
had been commenced. These should also be ready tosupply current about 
the same time. Tne company’s area was being actively canvassed, and the 
directors had felt justified, having regard to the numerous inquiries for 
power which they had received, in at once proceeding with the erection of 
semi-permanent stations in other parts of the area, so that power could be 
supplied at an early date without waiting for the completion of the large 
permanent stations. The capital issued is £125,158. Mr. Forrest said 
they hoped to commence the supply of current from their permanent 
station at Bridgend some time during March. The engines were being 
tested. The buildings at Pontypridd were practically completed. About 
midsummer they would be supplying current from that station. They had 
also, under the powers of their act of last year, acquired land at Cwmbran, 
and were establishing a semi-permanent station there, another at Neatb, 
and were endeavouring to find land for a station at the north-east of Ponty- 
pool, near Crumlin. Six or seven of the large collieries within the Ponty- 
pridd area were getting ready to takecurrent. At Bridgend they had over 
а dozen power customers, and they were to supply the two asylums of the 
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-Glamorgan County Council and the town itself. At Cwmbran a good 
demand already existed, and generally the prospects of business were 
satisfactory. 


VICKERS, SONS & MAXIM (LTD.).—The annual meeting was held on 
"Wednesday and the chairman (Col. T. E. Vickers) said they had interests 
in subsidiary companies, including the Wolseley Tool and Motor Car Co. 
and the Electric and Ordnance Ac.essories Co., which accounted for 
£160,000 and £110,000 respectively. In the latter case the board took 
ad vantage of a very favourable opportunity to purchase works in Birming- 
bam to carry oa tte manufacture of fuses, small projectiles, &c., instead of 
in the London district, where the proper class of labour was expensive 
and difficult to obtain. The electric branch of the company’s business 
was being developed to provide continuous employment for the hands and 
machinery wbicb, experience showed, was not provided by ths fuse and 
projectile trade alone. : 


WINOHESTER ELECTRIC LIGHT AND POWER СО. (LTD.)—At the 
meeting last week the directors' report stated that the equivalent of 7,441 
8 c.p. lamps was added during 1902, making the total connection 28,256 
lamps. А considerable increase in the use of motors bas taken place 
during the year. Including balauce forward, the net profit was 
£3,711. 13s. 2d., which, after payment of ioterest, left £2,329. 15s. 6d. 
available for dividend. Toe directors recowmended a dividend at the rate 
of 5 per cent. per annum (£1,406), that £795. 15s. (in additioa tu £205 
received as premiums) be placed t» reserve for renewal of plant, and the 
balance (£129) be carried forward. Tae net revenue in 1901 was £2,713. 


STATUTORY RETURNS, LIENS REGISTERED, &c. 


STATUTORY RETURNS. 

DIRECT UNITED STATES CABLE CO. (LTD.)—In the return to Feb. 10 
the capital is given as £1,300,000 in 65,000 shares of £20 each, of which 
40,710 shares have been taken up. KI, 2 14, 200 considered as paid. No 
mortgages or charges. 

FLEETWOOD AND DISTRICT ELECTRIC LIGHT AND POWER SYNDI- 
CATE (LTD.)—The return 10 Dec. 31 gives the «apital as £22,000 in 20,005 
ordinary and 1,995 deferred stares of £1 each, of which 19,657 ordinary 
and 1,985 deferred stares have Leen taken up. £1 per share has been 
received, leaving £13 in arrears. £8,280 is considered as paid on 6,698 
ordinary and 1,082 deferred shares, Debenture stock, £6,960. Resolutioa 
authorising creation of further £5,000 debencures confirmed Jan. 15, 1903. 


LIENS, &c., REGISTERED AND DISCHARGED. 


BASTIAN METER CO. (LTD.)J—Issue on March 5 of debenture for £50, 
part of series created by resolutions of April 22, May 25 and June 10, 1901, 
to secure £6,000, charged on land and premises at Kentish Town and all 
company's property, present and future, includiog uncalled capital. 
‘Trustees: Н. A. Saunders, Chesterfield, and D. J. Cowles, Felixstowe. 
Total amount previously issued of same series, £4,650, 

BRITISH MILLER SIGNAL SYNDICATE (LTD.)—Issue on March 4 of 
£800 second debentures, part of series created Dec. 15, 1902, to secure 
£1,200, charged on company’s undertaking and property, present and 
future, including uncalled capital, subject to 24 firat murtuage debentures 
of £125 each. No trustees. No previous issue of same series. 


EASTON & Co. (LTD.)—Lien reg. March 9 for £5,000 B debentures, 
part of £30,000. Amount previously issued, £25,000. No trustees. 
Charged on undertaking and all property, including uncalled capital. 

W. T. GLOVER & CO. (LTD.)—Lien reg. March 5 for £5,000 second 
debentures, part of £100,000; amount previously issued, £85,500 ; no 
trustees ; charged on undertaking and all property and aseets, including 
uncalled capital, but subject to firet debenture stock for £100,000. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Issue on 
March 5 of £2,700 debentures, part of series created Oct. 5, 1901, to secure 
£250,000, charged on company's undertaking and property. present and 
future, including uncalled capital. No trusetes. Total amount previously 
assued, £140,300. 


CITY NOTES. 


. — — 

MEMORANDA.— Bank rate 4 cent. (since Oct. 2, 1902). Price of 
silver 22 ud. per os. (March 19), Consols (22 per cent.) 911, —91;2; tor 
money, 91+%-——91{% for account; 24 per cent. 9197—92} (March 19), 
Consols Pay Day, April 1; Stocks and Shares Continuation Days, 
March 28 and April 15; Ticket Days, March 30 and April 16; Pay 
Day, March 51 and April 17; Mining Share Carry-over Days, March 27 
and April 14. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.) —Subject to audit, the 
full preference dividend of 6 per cent. for the year 1902 is recommended, 
leaving about £1,187 to be carried forward, after placiug £6,500 to depre- 
ciation and £5,000 to reserve. The transfer books are closed from 17th inst. 
to April 2 inclusive. ' 

BUENOS AYRES GRAND NATIONAL TRAMWAYS CO. (LTD.) —An extra- 
ordinacy meeting was held receutly to approve an agreement for the con- 
version of the compauy's system to electric traction. The proposal was 
approved, and resolutions were pa-sed authorising the issue of new deben- 


tures or debenture stock not exceeding £600,000, taking priority of the 
present 6 per cent. debenturea. 


COMMERCIAL CABLE OCO.—The accounts for 1902 show a revenue 
(including amount brought forward) of $2,514,193, out of which interest 
($800,000) and dividends aggregating 8 per ceat. on the capital stock 
($1,066,664) have been paid and $550,000 added to reserve, $150,000 to 
insurance of stations, apparatus and repairing steamer, leaving а credit 
balance of $147,529 to be carried forward. The reserve fund amounts to 
$4,934,510, and the insurance fund to $860,209. 


GENERAL ELECTRIC OO. (U.8.4.).—A quarterly dividend of 2 per cent. 
has been declared on the common stoek. 


UTAH LIGHT AND POWER 00.—The directors have declared a dividend 
of 1 per cent. upon the preferred stock, payable lat prox. 


| 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC REORIPTS. 


£ £ £ & 
*Aberdeen Oorporatión... Mar.14 | 839|+ 295! 41 | 39,701 |+ 9,993 
Ayr Corporation „ 14 175|4 36) 43 | 11,767 y 
Barnsley .................. „ G 158 93 1,441 » 
Birmingham Tramways. „ 14 4,825 — 2 10 | 47,824 |+ 3,040 
*Blackburn Corporation. „ 13 | 704|+ 91 150 39,699 |+ 4,801 
Blackpool Corporation... „ 12 325,4 52 50 | 41195 |+ 1,116 
Blackpool and Fleetwood ... 25 кес, s Же Р 
Bolton Corporation ...... row 15 | 1,669|+ 195| 50 | 81,075 |+ 7,581 
BournemouthCorporatn „ 11. 809 55 | 15,170 is 
*Bradford Corporation... „„ 15 | 5,349 | + 564, 50 165,555 | + 103,210 
Brighton Corporation... ,, 15 816'+ 136 16 | 11,694 |+ 5,281 
Brisbane Tramways...... Jan. 28 2,272 7 132, 4 | 9,317 |+ 418 
*Bristol Trams & Carriage Mar. 15 | 4,255 + 259) 16 | 64,349 |+ 5,670 
*Buenos Ayres & Belgrano, Feb. 15 | 2,995 + 259 7 | 21190 |+ 1,967 
Burnley Corporation .. Маг. 14 | 710 + 750) 24 | 15,078 iis 
Calcutta Tramways Co... „ 14 ,B81.679 +В9,724 11 |R3565,549 |+R110,697 
Camborne- Redruth ...... » 16 96 | 19 | 2,146 з 
Cardiff Corporation ...... » 14 1676 ids 50 73, 661 T" 
Carlisle Tramways Co.... , 14 | 145 + 20710 1,519 |+ 269 
Central London Railway „ 14 7,112 | + 530; 11 | 76,727 |+ 5,828 
Chatham & Dist. Lt. Rys. „ 12 455 . 9| 3,980 
City & South London Ry. „„ 15 | 5,090 |+ 90| 11 | 35,806 |+ 2,335 
Cork Elec. Trams. Co. ... „ 12 383:- 2 10 3,898 — 565 
Devonport & Dist. Trams „ 0 394 — 101] 83] 3,489!- 79 
Doncaster Corporation.. - гє; - s oes 
Dover Corporation ...... „ 14 188+ 16 50 10,841 — 161 
Dublin & Lucan Railway „„ 15 | 95+ 4 11 836 |- 9 
Dublin Southern Dist... „ 15. 680 — 57 810 | 7,034 + 2.761 
Dublin United. „ 15 | Mot 287 $10 33,732 
Dudley—Stourbridge... „ 6 699 38, 93 6,265 + 642 
Dundee Corporation ... „ 11 752 ＋ 114, 43 | 34,357 |+ 4,935 
East Ham Council ..... , 14| 529+ 141 38 | 18,677 |+ 4,594 
Gateshead & Dist. Trams „„ 6 | 819+ 172 94 7,488 `+ 1,721 
Glasgow Corporation .,, 14 12,956 .-1,995 40 502,211 +16,288 
Gravesend—Northfeet | „ 6 17 .. ' 94 1,585! .. 
Greenock & Port Glasgow) . 6 438|.- 23 9, 3,099 + 383 
Halifax Corporation...... tFeb.25 2,143 ＋ 612 847 | 55,021 | 8 
Hartlepool Tramways .. | Маг. 6 | 227+ 49 91 1,974. + 427 
Hull Corporation ... „ 14 | 1,7444 87 50 | 58.251 |+ 4,160 
Isle of Thanet Co. „ 4 536 - ( |... < 
Kidderminster & Dist... „ 6 96/+ 1 94 900 + 81 
Kirkcaldy Corporation.. „ 11 221 "- +2 360 — 
Leeds Corporation ... , 14 | 4,897/+ 511 50 255,205 |--40,876 
*Li l Corporation. „ 7 9,078 ＋ 255 10 | 91,277 |+ 4,918 
Liverpool Overhead Rly. „ 15 | 1514/+ 64 +11 | 16,546 |+ 1,287 
Manchester Corporation. „„ 14 8,642 46,0356, 91 370,427 = 
Merthyr. . „ 190 — 21 94 1,563 — 161 
Middleton .... , 6 | 230 А 94| 2,038 Е 
Newcastle-on-Tyne Corp ,, 14 | 3,037 41,121 10 | 29,754 ise 
*Oldbam, Ashton & Hyde| , 6 | 518|+ 32 94 4,705 + 542 
Perth (W. A.) Elec. Trams , 15 | 1,162/+ 608,810 : 12,222 |+ 1,565 
Peterborough ............ » 6 109| .. 6 805 as 
Poole & Disc.... „ 6 | 2511+ 24 96 2067 + 441 
*Portamouth Corporation} „, 14 | 1,402/+ 217 - эз 
Potteries ...—.—.—.-| „ 6! ]1,465|+ 73, 94 13,645 |+ 1,232 
Rothesay .......... CE 411+ 11 9j 371 T 102 
*Salford Corporation ... A Sei dala ZEND ans 
“Sheffield Corporation ...| „ 15, 4,098|+ 359 11 , 43,809 |+ 4,231 
Southampton Corp. ...... » 12 849| .. | сва РК xs 
Southend Corporation. р 755 ie ven Pus 
Southport Tramways ..| ,, 6 216+ 75 91 1,942 + 815 
*8. Staffordshire Trams...| , 6 755 | + 18 94| 6,265 |— 196 
*Sunderland Corporation. ,, 15 995|- 10 hos Jus 
Swansea Trams . „ 6 440|+ 28 93 4,004 1+ 567 
Taunton Trams. 8 49 — 9 93 443 — 31 
outh & Dirt | 6 207 T 1 931,881 m 220 
Tyneside Trams Co. „ 11 201 | 10 | 2,214 sis 
Wallasey Dist. Coun. ..| ,, 14| 556 50 | 29,571 


Weston- super- Maro , 4 25, — | 9| 222 —P 


e Corporation 
Wolverhampton District 6 


541 7 183, 94| 3,079 |+ 
Yorkshire Woollen Dist.| „ 6 


155| ... 21 320 = 
| 


(а) These comparisons ure witb the ^orresponding period That your. 
*Partiy electrical. t Minua d daya. { Fortnight. ч Fius 8 days, § Hus 8 days. 
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FrimsmwT| AMOUNT 
^; OUNT. or 
00,000 1 
4) Stock 
7,600 10 
* к 4 
7,500 10 
£70,000 | 9*..- 
£50,000 | Stock 
30,000 5 
20.60 5 5 
80 ^^ 5 
10,000 5 
4150,000| Stock 
7 9,000 $ 
70,000 £ 
40,000 5 
4300, 288 Stock 
64,456 5 
@1:, 0| боой 
70,595 10 
40,090 10 
£40,000 | Stock 
200,000 Stock 
0,200 10 
8 2,00 10 
400,000 | Gteck 
1¢ 000 N 
12 
31,000 - 
10,007 t 
290.000 | Stock 
te тш 
19.1 20 b 
£360,000 | Dveck 
100,000 10 
2330.000 Fiook 
£250,600 Stock 
10,859 "а 
£50,000 100 
450/000 Btock 
300,000 ‘ 
100,100 100 
gmj 
4150,000| Stock 
550,000 | 8 A 
too 
65,000 5 
30,000 5 
80,000 6 
110;000 
28,141 b 
«67,100 108 
25 10 
119,700 100 
£788,840 | Stock 
£3,105,580 | Stock 
£3,105,580 | Stock 
,888, $100 
1,881,877 — 
6,000 10 
18,000 6 
6,000 5 
£380,000 50 
60,710 %ю 
492,800 100 
£4,000, Stock 
£1,955,565 Stock 
21,584,645 | Stock 
800, 10 
820,000, Stock 
&300,000 100 
4200,000 26 
150,000 10 
£66,300 100 
17,000 bo 
£100,000 100 
100, 000 100 
15,609 10 
2160, 000 100 
88,321 19 
84,563 10 
4,669 10 
£80,000 100 
207,980 10 
£15,000 100 
4518,915 | Воск 
44,000 £5 
424,850 10/0 
72,680 1 
£1,983,883 | Stock 
£1,966,667 | Stock 
22 10 
tò, 10 
$50,000 6 
$2,000,000 | Stock 
4600, 000 Stock 
171,504 1 
58,000 b 
40,000 5 
Bilvu,wil Steck 
19,980 E 
182,117 10 
зма 10 


1,338 8 
4,880 4100 Cert 


ELECTRICAL COMPAN IES' 


NAME, 


ELECTRICITY SUPPLY. 

Hi*okh'th а Gr’nw’ch D'st'ct Elso. Lt. Ord. (fully ра.) 

Do. 4j 1st Deb. Stock Рту. Certa, 9 
Bournemouth and Poole Elec. Supp! te cy 

V^ 4b per Oant. Oumulative — 

— 095 Cum. Second Pref. —. 2 2. 
4 per ent. Debentare Stock re. 

8 es Elec. Light and Power Ist Debs, 


urompton & waa PO: sme МОЙ 
Do. Toe Ome xd 


oot ee fee OF 


"eee "Nit + 


t. Preference 
Oaleutta Eie. парру coo) Ord. a to 80 000) . K 
Do. (830,001 to 
Central Electric Supply on 49 6 Guar. Deb. ‘tock .. 
Charing Cross & Strand Elec. oe о огде 
Do. é par Oent. Preference 
Do. City er rer 4496 Cum. Prei. 
Stock Red 


Do. 6% Deb. Stock Бей. ..... .........„..-.... 
^d: Elec.SupplyOrd. (Nos. 1-14, ,0004:90,501-50, 986) 
ero Бана per — Debenture Stock (red. ) .. 
"pe: Lighting Ord. ........... " xd 
8 per ‘Gon 8 Pref, 
Do. 6 perOent. Debenture Stock (red.) 

Do, 4496 2nd Deb. Stock (red)) 4 
Oounty of London and Brush Prov. Ordinary è 

Do. 6 per Oent. Oumulativo oe — 

Do. N Deb. Stock (all pd.) (red. 
Folkestone Electricity Supply Co. — 
Do, 44 lst Debenture Stock (red. ). „„ COE TET on OOO 


orm eee 


Hove Electric Lighting Ord —— —»« 
and htabri Ordinary — = 
Do, 6 Oent. lsi товене ро тебет FOR CRE вва = 
ро 47 Deb, Stock (red.) 


ondon igs Sy Orinar? [oak Sut Gt 
а 
DA Cenk Ачау — rr ха 


2282 lat a 7 — 77 а 
Metropolitan Elec. Su = K 
per Oent. x — Fret M 


Do, s Oent. Mort. Deb. —" 
Notting H1 ectric Ordinare 
Do. + Line Cent. 1st Mort. Debs. 
Oxford Blectric Ordinary ee EG 
Do, 4% Debenture Stock 
| Rand Electric .. ^ — 
*Royal Electric Oo. of Montreal 4i? lst Mrt. ges б 
Bt. oval noe Pall Mall Electric lacie 
sje per Cent. Debenture Stock | (red. ) деа 5 
Bmitfeld kets Electric Supply Ord - 
odit Landen у ЙС, Ordinary... 2 
on o Supp y e690000B606- 60009 
Urban Electric Supply Ord. —— 
Do. 5% Cum. Pref. .. PU sae 
Westminster Mlectric Rupplv | v Ordinary E Tea 
Do. 5 per Cent. Cum. Pref. 
TELEGRÁPHS. 
*African Direct ig 4X Mort. Deb. (red,).... 
Amazon 


oe +e eee 


ILI AL LETETTE 


sere „„ „„ "999p 9. ur qm Oe oe 


Do, 8 per —— 
Do. — —— * 
Oommercis! Oable Oapital Stock — « 
* Do. ( per Cent. bentare B. 
Ouba Submarine Ord — —— ——— 
Do. Preference 10 per Gent. — 
Direct „„ LIII pore oe LIIS III 
Do. 10 per Oent. alative А 
Do. 44 т Oent. Debentures POF eee BOs ces FEE Te FOES 
Direct United States Osble ................ 
Direct West India Oable 44% Rg. Db. (within мов. | 
Bastern Ito 1,200) (rad. 
Do. & per Oent. Preference Stock .. 


* Do. 4 per Oent. Mort. Deb. Stock (red.. 
—— 77 


Do. 4 per Cent. Debentare B took ss" ан 


*Gastern and В. African 4% Mort. Deb, 


Do. 4 per Oant. Mauritius Bub. vj eet RES ee 
Great Northern of sate s 
Halifax& Berm ранае le 4 ort.Deb. (wthnNos. 
1пӣо-Еогорвап................. ............ T1 to 1,200) Iw 


West Ooast of America DII LI ААА ПО 26 


* ро. 4 рег Oent. Debentures ——— 
West India and Panama os 
Do. 6 per Oent. lat Pref. . — —„—- 
Do. 6 per Cent. 3nd Pretorenoe .. — 
* Do. брег Oent. Debentures ........ e 


Western Tara (late Br sgili'n Submarine) ide 


* Do, Брег Gent. Debs, (ind Series, 1903) .. ... 
Do. 4 per Cent. Deb. Stock (red. 3 ELIT! 
TELEPHONES. 
Ohili Telephone (fully paid). "999^ 29009. P9. bt) S Stee. t =й! 
Consolidated Telephone Con. and Manfg. ........ 
Monte Video Telephone 8 
Do. 5 Per Cent. Preference $944999994929990 09809 955599 


National Co. Preferred Stock 


eee eeienee "***"" = be 


Do. Deferred Stock . 
Do. 6 per Oent. Oumulative let Preference... 
Do, 6 per Oent. Oumulative 2nd 5 
Do. 5 per Cent. Non-Oumulative 8га Pref. . 
* Do. Debenture Stock $$ per Oant. (red. ).... 
Do. 4 per Cent. nen Stock (red.) 
Orlental "*** estat "99.29 99«*942* 9493599934 ве 9999599999229 0099 ЫС LII 
United River Plate rr 
Do. 5x Cumulative Pref. "9900999222 COC eee ge. Fe este 
De. 5 рег Oant. Debentures Steck (red.) — 


FINANCIAL, INVESTMENT, As. 
Electric and General Investment 6% Cum. Pret. 
Globe Telegraph and Trust 
Do, 6 per Ount. Preference ...... ....„__._..... 


Keuter's.. —œmœ—Vc—v—ũœ— eee co. o sos ses — enm „этер cs зө, | 


Submarine C Cables — ̃ cma ca crm sais үзөр 


Parvious 
wens Тан, 
MAR, 11. 

1 
115 118 
184 14 
10 11 
1 11j 
108 106 
102 105 
10} 114 
10 104 
7% fè 
74 8 
106 109 
9 
5% н 
4} 5 
104 106 
xd 6 64 
108 111 
10 1 
18} 4% 
122 127 
108 106 
E 10 
19 18 
103 112 
6 
102 105 
7h 8a 
p 163 
100 108 
104 107 
24 21 
53 6+ 
100 103 
184 19) 
108 113 
98 101 
144 154 
101 104 
5 8 
98 101 
101 108 
15 16 
8% чё 
99 101 
21 8 
86 #1 
8 83 
4 5g 
4 5a 
Ix 18 
6 64 
97 101 
2} 8k 
70 80 
48 61 
01 98 
8 
160 170 
90 98 
64 7$ 
134 14% 
24 34 
7 5 
68% 102% 
9 10 
99 102 
122 127 
86 89 
100 109 
Dè 123 
105 108 
99 102 
101% 104% 
26 27 
HJ 102 
87 41 
102 104 
97 100 
8 4 
i 
96 £9 
$ i 
63 7 
4 5 
t9 102 
11 12 
101 104 
97 100 
4 44 
1/0 2/0 
4 
1 
97 99 
70 79 
13 14 
12 13 
T 58 
96 #8 
101 108 
{ 1 
Б 52 
41 5 
103 106 
bł} 
82 
12 18 
64 7 
105 115 


SHARE LIST. 


Price 
Wednesday, 
Mar. 18. 
1 
12) 123 
184 144 
10 115 
1 
108 106 
103 105 
10} 10? 
94 16i 
7 8 
7% 8i 
106 109 
E 9) 
54 6 
41 Б$ 
104 106 
8 64 
109 112 
9} 1% 
184 41 
12? 127 
103 106 
Bá 9j 
19 18 
103 112 
6 64 
102 105 
74 84 
104 lly 
64 7 
100 108 
104 107 
2} 23 
b . 6 
10! 108 
18} 19% 
108 118 
{8 101 
14 16 
101 104 
5 6 
98 101 
3 i 
101 108 
16 16 
Re 94 
98 101 
M 3% 
88 93 
3} 3} 
à t 
4 Б 
12 18 
62 6} 
07 101 
24 8i 
70 80 
49 52 
92 94 
8} 83 
160 170 
90 93 
въ 7 
s 14 
% 84 
7 8 
08% 102% 
4 10 
99 102 
121 126 
88 89 
106 108 
143 19 
105 105 
99 102 
101% 104% 
25 7 
99 102 
87 41 
100 104 
97 100 
8 4 
y^ Pa 
tà 7 
1 5 
99 102 
ll 12 
101 104 
96 99 
ił 14 
1/0 2/0 
Top 
98 100 
72 74 
18 14 
19 18 
b 58 
96 98 
101 108 
i 1 
54 53 
41 52 
108 106 
54 5 
82 9 
13 18 
64 1% 
106 115 


| RATE PER 
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со 
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— 
раг] 
of KAI осон C в н 


LJ 3-0 СОС ж 
ws . 
со 
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oof tow 
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D ͤ .ůä —— — sv - — ч 


DIVIDEND ров. 


Highest | Lowest 
pon - А 
25 120 cm 
whe il ^ 
PR 105 = 
LIII J 0.7, бәз 
March and September ei ese 
February and August Г 00. 
ts Hn 5 58 
> 105 104 
зерне ee Cee Coe вве oe бг 
—— dA — 10) 9 
e an b 
January and J eme 185 lt} 
June and Decem T 
see 105 id 
ta 9ja 
March and Beptember 121 es 
= 11} 11 
January and July ...... — ow 
не 5 
Mar., June, Sept., Dec.  !(2, 101} 
April and October...... 19 184 
June and December .. 10 6 
Магоһ cae = Зн 
å - in чё 
April and October... —— soo 
February and August 15§ 17% 
" * „ 99 = 
a 31 e 
a 54, Г 
March апа Beptember ! 1215 128 
January and J ч ip * 
June ала December eon — 
Feb, May, Aug., Nor. zs 
e By, mes 921 91 
T 82 LE 
Jan., Apr., July, Oct * 55 
February and August 61 ей 
April and October... oido s * 
January and 4 Jay 8 * He 
an pr. .. eee 
J une and Deoetiber PA 
Jan., Apr., July, Oct 1244 122 
May and November 1074 107 
and November ... 
Jan., Apr., July, Oct. 12 111 
February and ugusb Бөр - 
May and ts phd 
November . 1018 1 
ju MARY and July ...... 154 
June and Decem Е: NN 
May and November .. + — 
March and September » 
June and 3 dei ы 
January and July ^h 
May and Novem zd к 
n " 63 — 
Janus гу and Ушу... Sá В 
ar, t. А see 
J une and 3 À A 
ais 984 
Augusti Pee bee eee eee eee eR LL 4 .. 
April and October...... 
November оф 600 999 Fee Gee .. LI 
" v - 
а 92 973 
* 73 704 
February and August 183 4 
" „ 124 127 
" * BT. 5, 
June and December ous * 
April and October... 1 н 
Jun and 5 December ... T : 
June and December ... S 
Jan., Apr., July, Oct. " ок 
" " и: 4 
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ELECTRICAL COMPANIES’ SHARE LIST. 


9 Е 
LAST PREvIOUS Price БАТЕ PER BUSINESS DONE 
1 ETE Divi- NAMB; | Wzzx's Prion, Wedaesday, Синт. | DIVIDEND DUX. DURING WEEK 
'| SHARE. | DEND. MAR. 1 Mar, 18. YIELDED, ENDING MAR, 19, 
: ELECTRIC RAILWAYS, TRAMWAYS, &o. А 4 aa 4 r 4. Radial бак Highest | Lowest 
169,007 o-Argentine Shares (1 to 200, 007 pril an 82... 4% 

80, % Stock в m Permanent 6% Deb. Stock. . 185 180 125 180 412 4 | а 128 127 
20,000 10 6/0 Barcelona Tramways Ordinary III 9 11 9 11 2 14 6 „4 ooo 
10,000 10 5/0 Do. Cumulative Preference .„„.....„. „| 9 10 9 10 ь 0 0 * ре: 

(4148,100| Stock * Do. Debenture Stock (red,) ............... 95 100 96 100 410 0 "f д аҳ 
15,000 10 9/0 | Blackpool and Fleetwood Tramways . b 13 14 13 4 | 41210 — - 
75,000 5 ~- | Brisbane Electric Trams, Investment Ord, ............ i 3i 8% 3{ 374 s 
75,000 6 2/6 | Do. 5% Cum. Pret... ENIM н 7 виене военно 5 4 5 5 0 0 +++ LE T 

000 154 Do. 4% Deb, Prov. Certa. 101 104 101 10 4 6 5 | — =. idv 
60,000 10 8 Bristol Tramways and — . — urdi „ 22 21 22 B 10 10 | February and August ove 
35,000 10 & Do. vePreference(fülypd] sn. | 19 10} wg lop | 31511 | рэ | 

£'00,000| “tock 4 Do. 4 per Oent. Debentures ............ . . 107 — 109 107 10) 818 4 | February and August Ч 

& 00,000 | Stock British ОоіпшЫа Elec. В.с. Def, Ord. Stk.. . 69 7? 69 72 $ «а 9% ма 

& 100,000 | Stock 5% Dh ciet ONE ˙ 1 92 ф/ 531 va 931 i 

£ 50,000 +0 MA, Do.  4j951st Mort. Debs. . ... . .. 104 1067 104% 106% 2 6 ! а 105 : 
182,066 10 6/0 | British Electric Traction Ordinary. . . 13h 14 181 14 6 8 7 ё 1315 188 

118,03/ 10 6/0 Do. 6% Cam. VE NV 12 124 12 124 416 U | February and August 128 122, 
эш 5x Do. per Cent. Perpetasi Debentures , “| 1. - ч. ш. 819 0 * 126» * 
100 000 DI Buenos Av Ordinary ee road tts .. — 2 2 

,000 5 8/0 Do, N Pret. ЕЕЕ М6 5 6 64 tł 5 4 + ^ af 
27,500 А 3, Do, 3 c a bł 52 6 ba b 4 4 3 s ж 
000| Stock 5 Do. 5 per Qent. Debentures - 106 109% 106 109 412 3 р ка к 
Stoch 5 Do. and "Fr beg Prov. Carta. (ail pii. UE MM 98 101 419 7 рь (ib * 

770,000 5 6/0 байа бушата» C 5 71 71 7% 73 118 9 Es 7.9, T! 
82,268 Б Do. (шу pa A (70,001 to 102, 268) —À 7 7% 7 8 ; Б 7 — 
4650, 000 100 dx b, Stock (&ed) ... . 105 108 43 4 i ^ od 
480,000 1 1/ Cape m 0 [tme Shares . 3 22 21 2 6 0 0 Loi 2, * 
£1,860,014| Stock 4 Central London Ordinary Stock — Ses] 105 18 105 103 818 11 |Juneand Dacember..| 10%] 106 

£494, Stock 4 Do, GY Preferred BROS . $ed ME 106 108 106 815 6 108 1С4# 

£494,008 | Stock 4 Do. Deferred Stock ...... S лаа О. ALE 11 111 812 1 108 2 

100 4 Do. Den "— 116 119 116 119 e 118 117 
40,000 5 2/ City of Birmingham Trams. Co. 5% Cum. Pret. 5 6} 6 á 10 11 Ка e" КА 
£800,000 100 4% к. 495 136 Mort. ТИШӘ. „еее етее» »| МЇ 104 101 104 817 8 = ** 
£1,830,000 | Stock 83% | Olty and South London Railway Qon. Ordinary... 76 77 756) 76) 4 4 9 | February and August 764 76 
4160,000 Stock | 5% Jo.  bperOent. Perpetual Preference (1801). | 180 183 :80 183 515 1 КЕ ве 1324 а 
4200,000 Stock A2 Do. (1896) ТТІ CE SET Fee He ETE TOs T 128 13. 128 18. 8 16 4 eee РА 
£150 Stock 5% Do. (901) 8 . 125 128 125 128 3 18 2 i 1274 127 
£446,463 | Stock 4% Do 4 per Oent. , Perpotual Dobentare «| M6 119 116 119 В 710 | May and November ЭМ 
&120,000 | Stock 82/10 | Colombo Elec, Trams & Ltg. 5% 18 Mt. Deb. (red) | 102 104 102 101 4 18 10 is 103 ES 
60,000 10 60 Duplin United ea i aee Ltd., Ordinary. nal as | 14 18 14 3 18 7 a 18 ^ 
59,987 10 6/0 Do. Proference.. оре 15 16 15 16 315 0 = 
4 800,000 100 84x yo Mort. Debs, (rod.).... 95 95 96 98 8 11 6 р ees 
80, M 6,0 шесе „Š регби Traction of Australia 67 Cum. Pret. 84 4] 33 4, 6 13 4 zi m 
£76,000 | Stock 5% Do. Брег Cent. Debenture Stock (red.) 97 100 97 100 5.0 0 | ж : 
78, 10 8/0 | Great Northern and City Railwy Pref, Oni, (4%) .. 8 3 8 9 з 6 8 | -4 ЕЁ 
20,000 10 1027 ш Tramways Ordinary 4 -- ooa sos 27% 214 204 214 413 0 March and September foc ы 
10 EE n i @ per Om. Prefetmon. P | i as 14 in 4 210 | " lt es 
e: 60.060 Do. A per Cent. Debent 1 111 | 31) 8 | January and х аа 
4 5 2/6 ' hs of Thanet Elec. Trams and Light’g 5%} Pref xd 4 44 4 44 5 il | ada one 

[2150 000 | Stock 4% Do. 4 per Cent. 8 Stock — м H 97 ч, ^u 43 6 ese ҝә 
‚37,000 10 1 Liverpool Overhead Railway mary 515 5 5 1 18 3 | February and August i. 
10,000 10 15 Do. M иль Preference ................. Id 104 11 104 11 | 41010 * — «t 

$125,000 | Stock 4 Do. ари си» Debenture . MURS dm 99 10! 109 102 313 0 | January and July РА 4 
82,500 10 5/0 London United Trams 595 Cum. Pref, —À Му 110 113 12 4 8 ss 11 112, 

£825,000.| Stock 47, Do. 4% 1st Mortgage Debenture Stock «| 106 108 106 108 | 814 8 es 1074 әй 

814,016 1 А Metropolitan Electric Trams Deferred ............... " *. T 10 e 5 A 

314,016 1 1/0 Do, 6% Cumulative Preference ae 1$ i о. ATSA 8 - — 
$6,500,000 | $1,000 5% Milwaukee Кес, R1,&Lt.Co.6%30yrCn. Urt. Buds. 119 115 110 115 + 611 » - 

460,000 100 2 W Вы? R'lwWyst'rl'gS Mort. Debs.(1 90?) 102 104 102 104 416 2 ы з T 

4140,000 100 «4x Bterling oe (1921) ......„„.....| 106 108 106 18 48 3 са e — 
24,000 b % New v General Traction Ord Kp 2 * 14 2) 8 - 
$0,000 ә Do. 6 per Oant. Ourculat va Paaren келе 2% 34 24 Be E 1 Ф E 

£181,800 100 5% Do. 5 per Cent. Mort. Debs. (Reg.). 91 тв gi 96 542 idt Ра — 

16150, 000 Stock 5% Perth (W. A.) Elec. Trams, Ltd, Ist Mrb, Deb, Stk . 100 10b 100 105 £35 T7 ES E Fx 
18, lv 8/0 Potteries #10сігіо Traction Ordinary ou. sees, 9 10 3 10 40a ре 9 93 
30,000 19 5/0 Jo. 8 Oent, Oamulati 7^ Baira "T 10 11 10 11 41011 | February and August 108 102 

420,000 Stock 64% Do. Osni: Debanturo tan 100 109 100 109 4 211 es 10t4 1033. 

•к0,000 1 D South Lanc e Electric Traction & power Ord... — © 

101,182 1 e Do, Preference (£1 bald) April and ones 

528, 093| Stoch z Do. % Debenture do (oor paid) — a January and J 
£540,800 Stock 34 Waterloo and City Ordinary ———— . 97 100 97 100 3 2 6 | June and Decem 9) =: 

ELECTRI? MANUFACTURING, &0. 
10,000 1 ва. Alliance Electrical Co. 57; Cum, Prez. „огоо. «о i 1 H 1 618 4 — E 

125,000 1 a Aron Electricity Meter Ordinary 4 ees È È - — . — 

125, 000 1 "na. Do. 6 ulative Preference à 4 i à і March and September 

100,000 b 0 tish ted and Helsby цд Ordinary oni 79 82 8 8g 5 511 | July and February ... А sone 

100,000 5 8/0 Do.  6perOen:. Freteren ja pcd 5i 6i 1 6è 416 € | January and July 63 * 
£250,000 | Stock 44% Do, 44? 1st Mort. Deb. "Red, ^ festes elt enl AR 108 102 106 450 4 » 
£250,000 | Stock 84/5 Do. (1902 Issue) 102 106 we 106 4 6 0 — - 

290,000 | Stock 44% British Thomson-Houston 4,7 Ist Mrt, Db. Stock .. 103 105 103 195 45 8 * ü 
200,000 b "TT nritish Westinghouse 6% Freiern. 8 6i 6 64 416 0 — di, 67, 

£500,000, Stock 4% Do 4 per cent. Mortgage Deb. Stock . „ 102 104 10: 104 3 15 11 1033 - 

106,781 ^ eee Brush Electrical] Engineering 2 1 14 1 le . March . — 18 е 
150, 000 3 — Do. брег Cont. Pref, Non-Üum. . . ... . 1 lg 11 22 2 March and Septem ber bé ee. 
£125,000 Stock Do. 4 per Cent. Perpetual lst Dob. Bio. . а 93 102 99 102 4 8 3 | March and Septembe ся 

£125,000 | Btock 4: Do.  Perpetual2nd Debenture Stock . vl 96 9 95 414 3 | January and July — 
85,000 . 5/0 | Qallender’s Osb!e Construction Or 13} 1-4 adh 146 6 if 11 " " e a 
40,000 5 2/6 Do. & per Oent, Oumuiative Preforenco... T 6 53 6 4 8 4 8 R Е 532 

4202,000 | Steck QA Do. per Cent, lst Mortgage Deb.(rd... one 108 112 108 112 4 0 3 November and May 110 — 

1400, 000 1 0/7} | Oastner-Kollner Alkali Oo. (fully paid)... «96.55 1 r 512 0 * oy 

£250,000 | Stock a47, Do, 447 F First Mort. Deb. ана 8 92 97 2 97 KE | еа 1 ed 
60,000 1 71d. Ohadburn's Ñ hip Telegraph Ordinary 1 2 1 N о ИТЕРА ois 
86,000 y 1/6 Orompton and Оо. (Nos. 1 to 54,000) "TOTO er 24 8 9, 8 519 0 | January and Jul» ... . - 

4100, 000 100 5x Do. 5 per Cont. First Mo Deb. Ir ..| 102% 106% 102% 106% | «415 8 ы 
99,261 3 "^ Edison ё Swan United (“A“ Shares) (A ps | 5 à 9 February and Aux ust ЕЯ 
‘17,189 5 8 Do. ү paid)... T lg 24 1h % ә L 

£344 023 | Stock 4% Do. per Oent. Mortgage Dob. Stook (rə kj лөгү, 78 77 78 7 6 4 5 | June and Decempuer.. sf 

£100,000 | Stock 596 Do, Б per Cent. Second Debenture Stock .... 77 82 77 82 & 111 — 266 
. 50,000 b 2,6 Bdmundson’s Electricity Oorporation Ord. .......... 64 7 64 7 6 0 О | Half.yeary ............. ЫҢ 6} 

' 80,000 6 /0 Do. 6% Cumulative Preference 6 6} 6 64 4 iz 4 ма 6, coe 
£140,000 | Stock 44% Do. per Cent. Firat Mort. Deb. (гей, ) те 106 109 106 109 a 2 8 5 10/8 - 
112,100 i 1/24 | Electric Construction Oo. е 14 2 T 2 6 о 0 | January and July 25 & 
31,890| 8 3/24 Do. : per Oent. Oumulative Frotarenos Ju 3 24 8 41 4 213 
£102,500 Stock 4% Do. ( per Oant. lst Mortgage Deb. (rad) .. 98 101 99 192 3.4 0 | Јапаағу and July ..... 10.4 - 
152,218 1 — Electrolytic Alkali Ordinary v i i А —— i — 
50 000 1 % ро. 7 per Cent. Cumulative Preference .. 12 1 5 12 0 — — — 
25,000 10 b / v General 2 (1900) Ltd, 5265 Cum. Prell... 10 104 10 10% 415 8 ә - өө 
£200,000 | Btock 4 Do. Ist Mortgage Debentures ....., — 100 108 100 103 817 8 РЕ өөө - 
85,000 ә 14/0 Haniey’a Te egraphWorks Ordinary ............... х0] — 154 164 15 16 7 16 3 | February and Augua: - oe 
35,000 6 2/8 рог t. Ргеѓегопое —— 4 N óg 54 › bs 4 110 “ 11 ... 
448,050) Steck 44% Bo. 44 per Cent. Mortgago Deb, Stook 1 107 11 107 111 4 1 1 T T — 
50, 10 15/0 | Indis Rubber, Gutta Percha, &0,, Works .. ...... 183 19% 184 194 627 ¥ ü 194 185, 

4300,00 100 4% Do. 4 per Osnt. lsi Mortgage Deb. (гей.) . . 101 104 101 10% 8 17 2 | March and September ч * 
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Our columns this week contain much that will be of inte- 
rest to students of wireless telegraphy. In the first place is 
Prof. FLEMNG's important announcement as to his and 
Mr. Manconi's success in “ isolating small stations from the 
large one at Poldhu; and, secondly, we may call attention to 
the article on the Lodge-Muirhead system, which is also a 
step in the direction of tuning, and on putting wireless 


telegraphic practice on a more scientific basis. 
— — 


Pror. I'Lemine’s description of his experiment does not go 
quite far enough, however. The important question is whether 
the “stiff little receiving stations which refused to receive 
signals from the Poldhu giant could have received attenuated 
waves from the other side of the Atlantic. Will it not be 
necessary that all the receiving stations for long-distance 
messages shall be of the ‘‘ responsive” rather than the “ stiff 
nature, so that it would be impossible at the present stage of 
perfection of Mr. Mancowi's methods for any English station 
{о receive messages from America while other large English 
stations are transmitting to America ? 


WE have had an opportunity of seeing the Lodge- Muirhead 
system at work, and one of the things that impressed us was 
the speed and ease of signalling. These inventors have been 
the first, we believe, to overstep the boundary line between 
hand and Wheatstone automatic transmission. The substitu- 
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tion of their new coherer for the troublesome filings coherer, 
although really nothiug more than a simple modification of the 
original coherers made useof by SirOxrver Loner, marks a great 
step in advance. The receiving apparatus ів now во accurate and 
sensitive that clear indications of the quality of the various 
sparks employed on ihe transmitter are given upon the tape 
of the syphon recorder. If these sparks can be made absolutely 
constant so that each spark is an exact reproduction of the 
previous one, the accuracy of tuning” and the speed of 
working a “апей” system would probably be greatly improved. 
The new Lodge-Muirhead coherer affords à means of observing 
the variations in these sparks by their effects, and it should 
therefore be as useful in research as it will doubtless be in 
practical working. The coherer is merely one of the details, 
however. The Lodge-Muirhead method, as a whole, shows 
clear evidence of a systematic application of scientific 
principles rather than of the so-called "rule" of thumb, 
and if it were for this reason alone it should have our heartiest 
wishes for success. 


In another column will be found a report of the proceedings 
before the House of Commons Committee which has, this 
week, commenced consideration of those tube railway bills 
that remain after the decision of the House of Commons to 
suspend the large majority of the important ones until the 
Royal Commission on London Traffic has reported. The 
most important measure before the Committee is the City and 
North-East Suburban Railway, which proposes to гап from 
the Monument to Tottenham, Palmers Green, Waltham- 
stow and Waltham Cross. This bill has not yet been reached, 
however. In connection with the suspended bills, Mr. Ревкв, 
in his evidence on behalf of the Charing Cross, Euston and 
Hampstead Railway, made the not uninteresting statement 
that the promoters of all these measures have decided to 
abandon them for this Session. 


EGTA 


Тнк Bill which the London County Council was promoting 
to enable Metropolitan Borough Councils, either individually 
or jointly, to buy up all the London electricity supply com- 
panies at & certain definite date, has been withdrawn. Аза 
reason for this action it was stated, however, that the Govern- 
ment proposes to bring in a general Bill of a similar nature, 
which will be applicable to the provinces as well as the 
metropolis. We are curious to learn what this measure will 
actually be. There is room for reform in the law of electric 
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lighting, but what is wanted is something very different to | 


the London County Council Electricity Supply Bill, whose 
tendency was rather to impede than assist the progress of the 
electrical industry. 

On another page will be found an interesting statement 
with regard to the work of the National Physical Labora- 
tory. We аге glad to give prominence to the fact once more 
that this laboratory is not merely an Institution for research 
work ; one of its most important functions is the calibration 
of instruments and the testing of materials and apparatus 
employed in the electrical and other engineering industries. 
Moreover, as this work will assist to make some of the depart- 
ments of the institution self-supporting, it is to the interest of 
everyone concerned that the value of the National Physical 
Laboratory as the supreme authority for tests of this nature 
should be recognised as generally as possible, and that it 
should be адв use of in this capacity whenever occasion 
Erises. 

— 

In the course of the fourth lecture of the series on Light,” 
at the Royal Institution, Lord Ravrxiem, on Saturday, 
delivered an interesting opinion on the nature of the Róntgen 
radiation. If, he said, we could accept as perfectly reliable 
the recent observations by M. BroNpror on these rays, whereby 
the French physicist has shown; that they are polarised as 
usually obtained, and that the plane of polarisation can be 
rotated, then little doubt can be felt that they are really 
ordinary light of extremely short wave-length, as was 
surmised by Sroxes and J. J. Tuomson several years ago. 
The wave-length must be very short to yield such slight 
diffraction effects as have, up to the present, been observed. 
Of course, M. Buonptor’s results must, till they are confirmed 
by other observers, be accepted with some reserve; but if 
they are fully verified, the demonstration that the rays have 
‘‘ sides,” to adopt Newron’s phraseology, marks а very impor- 
tant advance in science. 

Тнв other subjects touched upon by Lord Rayteicu were, 
in the main, of purely optical interest. Such was his dis- 
cussion of certain cases of refraction through heterogeneous 
media. But his views on lighthouse illuminating systems 
had a practical bearing. Не gave reasons, for example, for 
believing that the penetration of some of the modern power- 
ful lights would, in murky weather, be little or no greater 
than that of lights of moderate intensity. The 30,000,000 с.р. 
arc light systems in use in one or two French lighthouses 
seem, therefore, to be little more effective for practical 
purposes than sources of, say, 100,000 c.p. What should be 
aimed at is, in Lord Блугетон’в opinion, а more rapid succes- 
sion of flashes rather than a greater intensity of illumination. 


— eR = GE — — 


Central Technical College Old Students' Association.— 
Arrangements are being made by which members of this 
association can dine together occasionally before the Institution 
of Electrical Engineers meetings on Thursday evenings. All 
old ** Central " students who are members of the O. S. A. will be 
welcome at these dinners and are invited to bring friends. 
The first dinner was held last night. 
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Obituary.—The death has oocurred at Adelaide, at the age 
of 86 years, of Mr. John Ross, who led the Government party 
that explored and determined the route of the trans-continental 
telegraph line crossing Australia from south to north—viz., 
from Port Augusta to Port Darwin. 


German Submarine Cable Enterprise.— The laying of the 
land line and cable connection between Emden aud Borkum, 
to join to the shore end cable of the Deutsch-Atlantische 
Telegraphengesellschaft’s duplicate Atlantic cable, was com- 
menced at Emden on the 28rd inst. 


The Valtellina Railway.—Messrs. D. Bruce Peebles & Co. 
have sent us an interesting, finely-printed pamphlet descrip- 
tive of the Valtellina Railway, which line the Institution of 
Electrical Engineers will be visiting during its visit to Italy. 
We understand that they will send copies of this pamphlet to 
all members of the Institution who are taking part in this tour. 


London County Council Tramways.—A rumour has been 
published in the Financial Times to the effect that ‘‘ the con- 
duit laid in connection with the electrification of the County 
Council's tramways in South London has yielded so much to 
lateral pressure that the slot has almost closed up in some 
places." This statement is absolutely incorrect. No trouble 
at all has been experienced due to the cause mentioned. The 
contractors have recently been engaged in making the final 
adjustments in connection with the slot rails on the routes 
that are nearly ready. Everything has been as it should, and 
no trouble has been experienced ofjthe nature indicated. 


А Producer-Gas Electricity Works for Ryde.—The Isle; of 
Wight Electric Light Co. has started converting an jold 
gymnasium at Ryde into a generating station. The plant 
will include two gas producers with the usual accessories and 
a gasholder measuring 12ft. diameter by 12ft. high. There 
will be two 200 n.r. gas engines directly coupled to dynamos. 
Distribution will be effected on the three-wire system, but 
outlying districts will be supplied with alternating current at 
2,500 volts through three step-down traneformers situated in 
the bases of public lamp columns. It is anticipated that the 
supply will be commenced by the end of Jane. 


Cable Interruptions and Repairs:— ` | 
Date of Interruption. Date of Repeir. 


Latakia—Cy prus ................- June 21, 1899 
Dominica—Martinique ......... May 9,1902. — 
St. Lucia Martinique May 9,1902 . — 
Guadeloupe—Martinique ...... May 9,1902 . — 
Puerto Plata—Martinique ..... July 10, 1902 — 
Anjer— Kalianda .............-.. Aug. 2, 1903 — 
Guantanamo — Mole St. Nicholas Aug. 5, 1902 — 
Cayenne — Pinhe iron Aug. 13, 1902 — 
St. Lucia—St. Vincent ....... ~- Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Cap St. Jacques—Haiphong ... Jan. 3, 1905 .. — 
Paramaribo— Cayenne Feb. 27, 1905 ... == 
Trinidad— Demerara ............ Mar. 2,1903 ... Mar. 20, 1903 
Jamaica—Colon .................. Mar. 13, 1903 — 


News states that the Swedish Government has decided upon 
electric traction on the State railways, the power to be sup- 
plied from the numerous waterfalls and peat bogs. In order 
to find the most practical method to be adopted, the various 
systems, as now used, are all to be given a trial. The best- 
known foreign electrical concerns—amongst others, Messrs. 
Siemens and Halske, and the Westinghouse Company, besides 
several other German and Swiss firms—have simultaneously 
applied to the Swedish Government for permission to pro- 
duce their systems in full working order, all offering to bear 
the entire costs of the experiments, with their own material 
and staff. The Minister for Ways and Communications now 
asks from the Rigsdag an extraordinary credit of 390,000 kroner 
for the laying down of a special permanent way, together 
with permission to supply the competitors with the necessary 
motive power from the waterfalls, to the extent of about 
1,500 н.р. | 


Measuring the Temperature of Furnace Gases.—A Paper on 
‘The Use of the Potentiometer in the Measurement of 
Temperatures of Flue and Furnace Gases" was read by 
Mr. W. A. Price before the Manchester Local Section of the 
Institution of Electrical Engineers on March 17th, and was 


THE ELECTRICIAN, MARCH 27, 1903. 


927 


—————"U€——————————————————————————E MM 
—————————————————»2—o—-—————AmÀJ—————'—ÀÀ"———————É————————————————————————————————————————ÉÁ——— ———nÜÁ 


illustrated by experiments to show, by means of а reflecting 
galvanometer, in conjunction with a potentiometer and а 
shermopile, the recalescent points of steel and copper. Mr. 
Price stated that his thermopile was composed of platinum for 
one electrode, and an alloy of platinum and iridium for the 
other, and with temperatures of about 2,( 00°F. readings could 
be obtained with accuracy to 10deg. The chief use to which 
Messrs. Crompton had put the apparatus was that of testing 
samples of magnet steel. In reply to a question by Mr. Earle 
(chairman) Mr. Price stated that he had obtained his best 
samples of steel from Sheffield. In the discussion which 
followed, Mr. Pooley said that he had thought that the method 
of taking 1пгпасе temperatures by testing the resistance of a 
platinum соц inserted ш the furnace was one mostly employed, 
and was quite simple, seeing that the resistance of platinum 
varied very evenly for different temperatures. 


New U.S. Patents Act.—A new Patents Act which has 
been passed in the United States gives effect to the provisions 
of the International Convention of which the United States 
was @ member, although the Convention itself was not recog- 
nised by the United Siates Patent Office. 15 extends the time 
for making application for patents in the United States to 
12 months from the first application for patent for the same 
invention 1n another country, and if the application emanates 
from a country which is a member of the Convention a sub- 
sequent application in the United States within 12 months 
will have the same force and effect as if filed in the United 
States on the date of the first foreign application. The new 
act also extends the right of filing caveats (somewhat similar 
to provisional applications here) to persons other than citizens 
of the United States, and provision 1s made for the recognition 
of executors or administrators of a deceased inventor without 
the necessity of taking out letters of administration in the 
United States, as was formerly necessary. Previously the 
oath in the application papers could be executed before a 
notary only; by she new act it may be executed before an 
officer authorised by the United States or a notary, judge or 
magistrate whose authority shall be proved by a consular 
officer of the United States. We learn that the aot is retro- 
spective as far as the time for filing applications is concerned. 


A New Variable Speed Gear.—A new variable-speed chain 
gear designed and patented by Mr. Dumaresque, who has given 
it the title of * Simplex," consists of two drums, each carrying 
a series of arms, capable of moving outwards radially along 
slots cut in the face of the drum. Each arm carries a toothed 
pinion mounted on a roller clutch ” which locks the pinion 
in the direction of the pull of the chain, but permits it to 
rotate in the opposite direction. The movement of the arms 
is effected on the same principle as a “soroll chuck,” each 
arm having two teeth, engaging in the thread of а scroll plate, 
one on each side of the drum, which, when rotated, causes 
the arms to move away from or towards the centre, accord- 
ing to the way the scroll plates are turned. The rotation of 
the scroll plates is effected as follows :— On the axle shaft 
carrying the drum a long slot or groove is cut, in which slides 
a flat rack having teeth cut on it in a diagonal direction, 
which teeth engage in similar teeth cut in the bosses of the 
scroll plates, thus forming a modification of what is known as 
а “skew gear.” It will readily be seen that as the rack ів 
moved forward or backward the scroll plates are caused {о 
rotate in the required direction. A similar device is employed 
on each of the axles carrying drums, but the teeth on the 
rack are cut in the opposite direction, so that on the two racks 
being moved forward together, the arms expand on one drum 
and contract on the other. The actuating racks are moved 
by a yoke piece at one end, worked by а screw, which causes 
them to travel forward or back ward, such screw being actuated in 
any suitable manner from the motor. The transmitting chain 
engages їп the outermost teeth of each pinion, and on the 
diameter of drum being altered, each pinion rotates on its 
own axis, permitting the chain to adapt itself to the greater 
or less distance between the arms. . 


A European 40,000-volt Plant.— The Oerlikon Company is 
about to erect a large electric power plant on the Caffaro 
River, which has its source on the Alps forming the frontier 


between Italy and Tyrol, and discharges its waters into 
the Chiesa river. An up-stream station, which will be 
built later on, will supply 5,000 zm, whilst the station 
to be erected now in the Italian township of Bageline will 
make some 10,000 н.р. available. In both stations three- 
phase current of 9,000 volts 42 cycles taken from the generator 
terminals will be transformed up to 40,000 volts. Current at 
this pressure will be transmitted to Brescia, some 40km. distant, 
where it will be partly used for power and light di-tribution 
in the Province of Brescia, and partly for operating large 
electrochemical works. The station, which is now in course 
of construction, has a water supply of 4,000 litres per second, 
with a head of 254 metres, which corresponds to an effective 
turbine output of 10,160 нр. The head-race has a length of 
4,500 metres and includes three tunnels, one of which is 
2,800 metres long. Five 2,500 н.р. generating sets will be 
installed, each consisting of a turbine directly coupled to a 
three-phase generator and running at 815 revs. per min. Besides 
these large sets there will also be two 160 н.р. turbines run- 
ning at 600 revs. per min. and coupled to excitera. One 
exciter will suffice for four of the main generators, the other 
exciter and the fifth main set serving asa reserve. The alter- 
nators are designed for 2,840 kilovolt-amperes at a power- 
factor of 0°75. Five step-up transformeras, each of 2,340 
kilovolt-amperes, raise the pressure to 40,000 volts, and after 
transmission it is transformed down to the workiog pressure 
by a like number of step-down transformers. 


Wireless Telegraph Notes.—A correspondent writing from 
Rome, informs us that ** the Marconi station at Monte Mario 
(Rome) is in daily communication with La Maddalena (Straits 
of Bonifacio, Sardinia), but the transmission ia extremely 
slow, and their signals are read by at least one private (neces- 
sarily private and hidden) installation on a very small scale; 
and when the weather is threatening the two stations lie low 
I suppose from fear of lightning."— —It is announced in 
the Electrical World of New York that the U.S. Government 
* will erect the greatest wireless telegraph station in the world 
at Cape Henry. The Marconi system will not be used, but 
Commander Olinton Custis, of the Norfolk Navy Yard, says 
messages will be sent across the ocean. The principal use of 
the station will be to communicate with war vessels at sea, 
Tampa, Key West and Dry Tortugas and northern navy 
yards. The poles will be 200ft. high.” An American con- 
sular report from Guadeloupe states that wireless telegraphic 
communication has been established between this colony and 
Martinique. The stations have been installed by a detach- 
ment of army engineers, and only official messages between 
the governors of the two colonies have thus far been 
exchanged. It is stated that the system used is not the Mar- 
coni, but is one devised by the French engineer corps. The 
spark used is about 4in. long, and the current is obtained 
from a small dynamo driven by a naphtha engine. Four 
wires are used, separated at the top and bottom, forming & 
long, rectangular cage. The mast is said to be 170ft. high. 
This installation should have considerable value in view of 
the interruption of the cable between these islands on account 
of volcanic disturbances.———The Electrical World of New 
York states that notwithstanding the apparent success of the 
wireless system commercially, none of the companies offering 
to instal a system between Cape Nome and St. Michaels in 
Alaska has succeeded in getting its system to work. Unless 
some one of the companies;succeeds within a short time, it is 
the intention of the Signal Corps to establish ita own system, 
and the officers are of the opinion that it will give satisfaction, 
as it has already worked well between the army posts about 
San Francisco. Meantime a contract has been awarded for 
the cable to be laid between Seattle and Sitka, a distance of 
1,100 miles, and from Sitka to Juneau. 


The Institution Wiring Rules —We have made enquiries 
of the leading fire offices as to the attitude they propose to 
take towards the new Institution wiring rules. The electrical 
adviser to the Phenix Company informs us that he proposes 
to take no cognisance of the rules. The Phenix Fire Office 
has in no case had to pay compensation for an electrically- 
caused fire, and he, therefore, thinks that it is impossible for 
the Phoenix rules to be improved upon. These, he contends, 
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were the first wiring rules to be issued, and he is of opinion 
that no other set has ever been necessary.— —Mr. Human, the 
electrical adviser to the Guardian Fire Office, states that his 
office has adopted the new Institution rules in preference 
io its own, and has arranged with the Institution for a 
supply, in order that they may be issued to the com- 
penies insured. Personally, he is willing to do all he can 
to further their general adoption, and hopes that several 
of the leading fire offices will recognise them as & standard, 
ав they certainly cannot refuse work carried out in accord- 
ance with these rules, providing, as they do, all that is 
needful on the score of safety. The Liverpool, London 
and Globe Insurance Co. has accepted the Institution rules 
since 1900 for the ordinary non-hazardous risks. In fact, 
Mr. Dove, the manager of the company, states that he is so 
much in agreement with the Institution as to the obvious 
advantages of the adoption of & single standard set of rules 
for all ordinary risks, that the Liverpool, London and 
Globe Company has postponed any revision of their own 
ordinary rules since 1900 in the hope that they might 
be able to use rules acceptable as a general standard, 
and, in the event of such acceptance, to substitute the 
Institution rules for the ordinary rules of the Liverpool, 
London апа Globe Office, and issue them together with 
the company's supplementary rules for special risks. 
The Sun Insurance Office, on the other hand, states that it is 
not taking any active position with regard to the new rules of 
the Institution of Electrical Engineers. The rules which the fire 
offices have had for some years are, the Sun ” considers, prac- 
tically identical except in what may be regarded as some minor 
points. In the practical working of the matter it does not 
find any difficulties which cannot easily be disposed of.— —The 
Norwich Union Fire Insurance Co. is deferring the considera- 
tion of the question of the uniformity of rules until it 
comes before the Fire Offices Committee.——'The Commercial 
Union Insurance Co. takes up a slightly different attitude to 
ihe other companies. It is quite prepared to accept risks 
which have been wired according to the new Institution rules, 
but says that it cannot adopt the latter as it fears they are far 
too technical for general use. In the Commercial Union rules 
the company has endeavoured to follow the Institution ones 
as closely as possible, and it regrets that the Institution would 
not give it permission to state that the Commercial Union 
rules had been approved by that body. We cannot but regret 
that all the offices have not taken up the same position as 
Mr. Human and Mr. Dove. There is, of course, much to say 
on the other side, and we have listened with interest to 
Mr. Heaphy's views on the subject, but, were there no other 
reasons, the wiring rules of the Institution of Electrical Engi- 
neers should be loyally accepted by all its members, if only 
for the sake of obtaining uniformity in practice, and во 
making it harder for those whose wiring work does not come 
up to the best standard. 


Workhouse Lighting in Fulham.—Last Monday evening the 
new installation of electric light at the Fulham Workhouse 
and Infirmary was formally switched on by Mrs. Eldridge, one 
of the guardians. The steam.raising plant consists of four 
Economic boilers, each 14ft. Gin. by 7ft. 6in., by Messrs. Н. 
& Т. Danks. Steam from these is utilised for the laundry 
machinery and for heating the Infirmary, in addition to driving 
the engines for lighting. These boilers replaced three old 
Cornish boilers, which had become worn out and inefficient. 
The working pressure ів 70lb. per square inch. Feed water 
is obtained from the mains and fed to the boilers by means of 
a Weir feed pump having a capacity of 2,000 gallons per 
hour. There is also a Boby-Chevalet heater detartariser 
and separator. McDougall steam traps are used. The gene- 
rating plant consists of two Allen single-acting two-crank 
vertical engines, directly coupled to Greenwood & Batley 
50kw. four-pole dynamos, which generate 200 volts. On the 
end of each shaft is an 8kw. booster which raises the voltage 
20 to 90 volts above working pressure in order to charge the 
battery. This arrangement of boosters on the end of the 
shafts was adopted to economise space. The battery consists 
of 112 Hart cells, having a capacity of 450 ampere-hours at 
the three-hour rate; these cells are in glass boxes. The 


switchboard, which is of enamelled slate, was made by the 
Consolidated Telephone Construction and Mfg. Co., the instru- 
ments having been supplied by Messrs. Everett, Edgoumbe & Co. 
About 2, 100 lamps have been fixed, and all the wiring was carried 
out on the B.I.W. twin lead-covered system by Messrs. 
Robert Dawson & Ce. The lead sheathing and all metal 
covering has been efficiently earthed. Davy arc lamps are 
employed, together with glow ‘lamps, for lighting the large 
dining hall, and a very pleasing effect is obtained. The 
consulting engineers were Messrs. Medhurst & Lloyd. It 
appears at first sight somewhat surprising that the Board 
of Guardians decided to erect special generating plant for the 
purpose instead of taking supply from the Fulham Borough 
Council's electricity works, as the Board of Guardians and the 
Borough Council represent the same ratepayers and have 
retained the same consulting engineer. When electric lighting 
was first suggested to the Board by their clerk, Mr. Mott, they 
at once consulted Mr. Medhurst, and from that time until 
the switching on on Monday evening matters have been left 
entirely in his hands. He very carefully went into all the 
figures, including an estimate for supply of energy by the 
Borough Council, and finally came to the conclusion that it 
would be cheaper for the Guardians to instal their own plant. 
His calculations provided for repayment of capital in 15 years, 
during which the cost would work out at about 44d. per unit, 
being, of course, considerably reduced at the end of that period. 
Very little extra labour and fael will be required for the 
lighting, owing to the fact that the boilers must always be 
kept under steam for the laundry and heating. 


The London Electrical Contractors' Association. — The second 
annual dinner of the London Electrical Contractors’ Associa 
tion was held on Thursday last week at the Holborn Restaurant. 
Among those present were Mr. James Swinburne, Col. Cromp- 
ton and Mr. W. G. McMillan, representing the Institution of 


Electrical Engineers, in addition to a number of manu- 


facturers. The first toast, after the usual loyal ones, was 
“The London Electrical Contractors’ Association,” which 
was proposed by the president, Mr. Rashleigh Phipps. After 
referring to the presence of Mr. Swinburne as an indication 
that the Institution of Electrical Engineers would lend a 
helping hand, he stated that since last year the membership 
of the Association had increased 100 per cent.—viz., from 60 
firms to 120. The chief object of the Association was to do away 
with the narrow-minded prejudices so characteristic of the 
advocates of municipal trading. The profit on municipal 
enterprise worked out at such a low figure that it was 
impossible for the private trader to compete. After a brief 
reference to clauses 63 and 64 in the General Powers Bill of 
the London County Council, relative to the wiring of premises 
by the London Borough Councils, Mr. Phipps made a com- 
plaint concerning the extraordinary apathy on the part of 
contractors when it was a question of fighting these matters. 
The Law and Parliamentary committee of the Association 
had sent notices to 400 electrical contractors in and around 
London, appointing & time and place for signing a protest 
against the bill of the London County Council, but only 10 
per cent. took the trouble to sign. It really meant that even 
if the bill was rejected this year, the same clauses would have 
to be fought again next year and the next, and so on, so that 
the stronger the opposition now the sooner, probably, would 
the objectionable clauses be abandoned. Mr. W. К. Rawlings 
next proposed ‘‘The Institution of Electrical Engineers.” 
He expressed the hope that when the Institution of 
Electrical Engineers had а building of its own, it would 
afford the same hospitality to the London Electrical Contrac- 
tors’ Association as itself was now afforded by the Institu- 
tion of Civil Engineers. Mr. Swinburne, responding to this 
toast, said that if the time ever came when the Institution of 
Electrical Engineers came into & building of its own, he hoped 
the London Electrical Contractors’ Association would be able 
to hold their meetings there. Не could not guarantee it, how- 
ever, ав the life of а president, as president, was short. Аз 
regards the functions of the Institution, he said many things 
were proposed for discussion, such as methods of charging, 
for instance, and it had been said that when the offer of & 
Paper on this subject came before the Editing committee it 
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had said, Dear me, do they mean to say that they do not 
know how to charge accumulators yet?” А great deal of the 
good work done by the Institution was due to his predecessor, 
Mr. Langdon. Mr. Swinburne concluded his remarks by 
referring to the various objects of the Institution viewed from 
the standpoints of different members. Col. Crompton, for 
instance, seemed to think the Institution existed for the com- 
plete suppression of tramcars (and he was not sure whether 
he was not right). Mr. Esson, he believed, thought that the 
Institution ought to discuss the commutation of dynamos, 
which nobody understood except Mr. Esson, and doubts 
existed even about him. But the main object of the Institu- 
tion was to secure harmonious unity among all the members 
of the profession. Mr. G. L. Strode proposed ** The Visitors," 
which was responded to by Mr. H. Bland and Mr. W. B. 
Еввоп, who said he could not understand why contractors 
i in using so much foreign machinery when British 
work was at hand, in all respects better. ''The Army, Navy 
and Auxiliary Forces" were proposed by Mr. H. Passmore 
Edwards and responded to by Lieut.-Col. Crompton, who 
spoke of the exoellent work performed by the Electrical 
Engineers Volunteers. 
. Dr. Fleming's Cantor Lectures on Wireless Telegraphy.— 
In this, the last lecture of the series, the problems conneoted 
with the syntonisation of stations were discussed. To begin 
with, Dr. Fleming emphasised strongly the distinction between 
the act of isolating a station and the feat of preventing over- 
hearing. He designated as “isolated” such stations as will 
be affected only by messages intended for them. So far, the 
best way of effecting this is to give each station a definite 
„tune. That isolation can thus be attained was shown by 
sending waves to two different miniature air-wires on the 
lecture table. The red vacuum tube on the one, or the green 
on the other, glowed in turn when the frequency of the waves 
sent was properly adjusted, first to suit the time period of the 
one circuit and then to suit that of the other. It has been 
objected that when very powerful waves are being despatched 
from any one station, others in the neighboured will be 
affected. But so far as the Marconi syntonic system is 
concerned, Dr. Fleming says that this is not the case. In 
particular the radiation from the Poldhu station does not 
affect the ship-to-shore messages transmitted from and 
received on Marconi’s apparatus. This has very recently 
been fully verified by Dr. Fleming in Cornwall. Eight sealed 
messages were given one by one to the 28 н.р. Poldhu station 
and eight different sealed messages given one by one at the 
same moment to a small induction-coil (1; н.р.) station 
only 100yds. away. The pairs of messages were simultaneously 
received on the same air-wire at the Lizard station 6 miles 
away, and were there sorted out by the tuned circuits and 
printed perfectly on separate Morse recorders. Those from 
the induction-coil station were, moreover, simultaneously 
recorded almost perfectly at the Poole station, in spite of the 
operations of the big Poldhu station. The question arises 
now, Will the powerful waves from Poldhu affect other 
worker's stations? Here the difference between “ responsive ” 
systems and stiff systems must be remembered. А respon- 
sive system, like its mechanical analogue—a lightly-loaded, 
weak spring—is easily set into strong vibration by а single 
impulse ; a stiff system, like a heavy pendulum, scarcely feels 
a single blow, but needs a long succession of exactly timed 
impulses to set it oscillating. An electrical system consisting 
of a coherer on the end of a simple air-wire is a responsive 
system, and will feel anything; Marooni's tuned receivers are 
'* stiff ” electrical systems, and will respond only to trains of 
waves of their own frequency. Dr. Fleming now turned to 
the consideration of other syntonic systems. Slaby’s arrange- 
ment consists in applying the coherer to the end of a horizontal 
“ extension wire vibrating in sympathy with the air-wire. His 
first-devised multiple system utilised the fundamental and the 
first overtone of the same air-wire in receiving from two inde- 
pendent stations; his latest form of multiple-tuned receiver 
consists of differently tuned circuits attached to the lower end 
of the air-wire. In this connection Dr. Fleming praised 
Arco’s ingenious portable tuning apparatus, recently desoribed 
in The Electrician. Lodges first apparatus, with extended 
wings, constituted an exceedingly responsive system, and 


would pick up vagrant waves of any type; the Lodge-Muir- 
head receiver is much less responsive and, therefore, is adapted 
forsyntonio work. As regards Braun's receiver with an unearthed 
horizontally-extended air- wire, Dr. Fleming is of opinion that 
it cannot operate over great distances, Blondel’s ingenious 
system (see The Electrician of November 21) has, perhaps, not 
yet been tried. Anders Bull’s selective system (see The Elec- 
trician of January 2) is unique, in that it affords absolute 
secrecy, and would be excellent for naval or military purposes. 
The lecturer then turned to the discussion of long-distance 
telegraphy and considered briefly the effect of the earth’s 
curvature. He referred to Macdonald’s calculation of the 
weakening in signals from this cause. His results show that, 
in the case of transmission between Cornwall and New- 
foundland, the intensity of the signals received is only three- 
tenths of the intensity possible with a flat earth. For greater 
distances still the fraction becomes much smaller. Since 
longer waves will bend further round obstacles than short 
ones, it may prove possible to send to greater distances by 
increasing the wave-length and the power of the radiation 
from the transmitting station. The discovery by Marconi of 

the greater ease of transmission at night than by day was at 
first explained by the discharging action of sunlight on the 
radiator. But itis probable that light ionises the atmosphere, 
and as the presence of electrons causes powerful absorption 
of electric waves, a kind of electronic fog may prevail over 
the sunlit half of the globe. Among problems waiting for 
practieal solution, there is at the receiving end the difficulty 
that at present there is no sense of direction. The present 
arrangements constitute radimentary eyes which can merely 
discriminate between light and darkness. 'To answer the 
question : How far off, and in what position, is the source ? 
is а great problem. At the sending end more efficient methods 
of manufacturing the waves are greatly needed. Much energy 
is wasted in producing intensely brilliant and hot aros. At 
the close of the lecture Sir Frederick Bram well, the chairman, 
proposed а hearty vote of thanks, which was most enthusias- 
tically accorded. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 


(To-day) FRIDAY, March 27th. 
PuysicaL SociETY. 
ó p.m. Meeting at Burlington House. Papers to be read: (1) 
“Evaluation of the Absolute Zero,” hy Dr. К. A. Lehfeldt ; (2) 
“ On tbe Refraction at a Cylindrical Surface," by A. Whitwell. 
INSTITUTION OF CIVIL ENGINRERS : STUDENTS’ SECTION. 
8 p.m. Meeting at 25, Great George-street, S. W. Paper to be read : 
The Advantages of Motor-Driven Printing Machines," by J. G. 
Y. D. Morgan. - 
SATURDAY, March 28th. 


| ROYAL INSTITUTION. 
8 рт. Afternoon Lecture V. by the Right Hon. Lord Rayleigh, 
F.R.S., on “ Light: Its Origin and Nature.” 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. 
J p.m. Visit to the Central Exchange of the Post Office Telephone 
Department. 


MONDAY, March 30th. 
INSTITUTION OF ELECTRICAL ENGINEERS: NEWCASTLE LOCAL SECTION. 

7:30 p.m. Meeting at the Durham College of Science. The discussion 
on Mr. J. P. Sleigh's Paper, Notes on Mechanical Details of 
Enclosed Arc Lamps," will be taken. 

WEDNESDAY, April 1st. 
SOCIETY OF ARTS. 

8 p.m. Ordinary Meeting. Paper to be read: Application of 
Polypbase Motors to the Electrical Driving of Workshops and 
Factories,” by A. C. Eborall. 

THURSDAY, April 2nd. 
RÖNTGEN SOCIETY. 

8:80 p.m. Meeting at 20, Hanover-square. Paperjto be read: “Some 
Effects Produced by Radiations, by J. H. Gardiner. 

FRIDAY, April 3rd. | 
JUNIOR INSTITUTION OF ENGINEERS. 

7 p.m. Meeting at the Westminster Palace Hotel. Papers to be 
read: (1) “ Evaporative Trials of One of the Water-tube Boilers 
for the Chilian Ironclad Libertad,“ by H. E. Yarrow; (2) 
‘Greasy Condensation Water as Boiler Feed," by W. Paterson. 

SATURDAY, April 4th. 
RoyaL INSTITUTION. 

3 p.m. Afternoon Lecture VI. by the Right Hon. Lord Rayleigh, 
F.R.S., on *' Light : Its Origin and Nature." 

Guasacow TECHNICAL COLLEGE SorENTIFIC ЗОСІЕТҮ. 

7:30 p.m. Annual General Meeting at 58, Bath-street. 
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THE ELECTRODYNAMIC CONDENSER.* 
BY JAMES BWINBURNE. 


The theory of this machine is very simple. There is a coil 
of wire suspended во as to be free to vibrate in а strong field. 
In tbe diagram, À, the field magnet, is made of soft steel, B 
is the exciting coil, and C the armature coil held by weak 
springs tending to hold it half-way up the circular gap, in the 
position shown. 

The instantaneous pressure, E, on the terminals must, 
neglecting resistance, be proportional to the number of ‘ lines 
of induction cutting the conductors, and therefore propor- 
tional to the speed at which the coil is moving. We thus 
have 


í dx 
Ek, 


where k is a constant, and .c is the distance the coil has moved, 
and t is time. 

The instantaneous current automatically sets itself to give 
the acceleration necessary to give the speed dæ/dt necessary 
to give the pressure E. We therefore have 


2 


l being a constant. The current, therefore, varies as the rate 
of increase of the pressure, or 


C, = 1E, 
dt 


where m is another constant. This is the equation of the 
current and pressure in the case of a condenser, so the machine 
acts ав a condenser. 

In these equations the constants involve B, the induction ; 
во the equations are accurate only while the coil ia in the 
field. Obviously, the current will become enormous if the coil 
comes out of the field-gap. 


The principle is the same as that of а moving-coil galva- 
nometer with the coil suspended 80 as to be practically free to 
turn. I pointed out many years ago that such an instrument 
would act as а ballistic galvanometer or quantity meter. It 
will indicate either /Edt or Q (through a shunt) as long as 
they are within its range. If the coil is wound on а copper 
former it will measure Q without an external shunt. In the 
same way & small motor whose armature runs freely would 
measure Q if it had a brake, but, if it has none, it will measure 
f Edt, or if it has a circuit in shunt to its amature will measure 
Q. This kind of meter, with no revolving brake, is in com- 
mercial use. The O'Keefe meter is well known. 

In order to get an idea of the size and output of an electro- 
magnetic condenser а numerical example may be worked out. 
Let us take B at 16,000 C.G.S., frequency / at 50 periods per 
second, the stroke or amplitude of the coil as 4cm., the number 
of turns л ав 20, and the total cross-section of copper as 
1 sq. cm. The mass m of the copper, neglecting insulation, is 
then 1,410 grammes, the radius r being 250m. As the coil 
moves 8cm. per period, and the frequency is 50, its mean 
velocity is 400cm./sec. The mean electric pressure is then 


— 10-9277 BZ = 200 volts, 


* This article is in further explanation of the principle of the “ electro- 
magnetic condenser" referred to by Mr. Swinburne in his recent Presi- 
dential Address. 


80 the effective pressure is 200 x 1:11 = 222 volts, if the pressure 
varies harmonically. 

As the acceleration is the rate of іпсгзаве of the speed, and 
as the speed varies with the instantaneous pressure, if the 
instantaneous pressure varies ag the sine of an angle, the 
current must vary as its cosine, so that there is a leading 
current, as in a condenser, and the acceleration, of course, 
varies harmonically, too. 

The average speed of the coil is 400, so its maximum speed 


ig 400; = 630 om./sec., and it rises to this speed in quarter of 


a period, so that its mean acceleration is 126,000 cm./sec.?. 
From the formula for the current, 
d?z , 


С; = 10m 4 27 nB, 


4 


we find the mean current is 35:25, and the effective current 
89 amperes. The apparent power is thus 8,600 watts, and 
the armature loss about 2 per cent. . 

Obviously, the machine will not do'for low frequencies. 
M. Leblanc has, however, used a dynamo or motor as а con- 
denser for currents of very low frequencies. The principle is 
just the same. The dynamo machine runs backwards and 
forwards, of course, with no external load on it. 


THE LODGE-MUIRHEAD WIRELESS TELEGRAPH 
| SYSTEM. 


BY Н. C. MARILLIER. 


After & considerable interval of silence, during which the 
inventors have been engaged in perfecting details, the system 
of wireless telegraphy on which Sir Oliver Lodge and Dr. 
Alexander Muirhead have been engaged in collaboration for 
some years past, has seen light. It has been exhibited publicly 
in its now complete form to a number of telegraph experts and 
to representatives of the Press, both at a small experimental ` 
range of 8} miles, which, however, owing to the insulating 
nature of Kentish chalk formation is equivalent to five times 
that distance over sea, and also on the two new cable ships of 
the Eastern Extension Telegraph Company while they were 
lying off Gravesend prior to their departure for the East. 
Before this, it is stated, the system had undergone extensive 
tests under sea-going conditions, between a temporary station 
near Holyhead and one of the Johnston line of steamers starting 
from Liverpool for America, as well as over the official range 
of 62 miles between Portsmouth and Portland, in both cases 
with satisfactory results; so that the inventors now feel justi- 
fied in offering it for commercial purposes as a practical 
working system, and a real advance upon any of the systems 
hitherto put forward, not as regards distance, which has not 
been specially aimed at, but as regards clearness and accuracy 
of signalling. This claim is well borne out by the accompany- 
ing specimen of script (Fig. 1), taken under ordinary working 
conditions from a siphon recorder coupled directly to a new 
pattern of coherer without any relay and without any tapping- 
back apparatus—a simplification which in itself constitutes 
a marked and definite improvement. 

The fundamental patents on which the Lodge Muirhead 
system depends were taken out for the most part in 1897, and 
provide for the following essentials :— 

1. The combination, in the transmitting and receiving cir- 
cuits, of two capacity areas and an inductance coil, as a 
vital element in a syntonic system of wireless telegraphy. The 
capacity areas may be regarded as the two coats of a Leyden 
jar spread out in space, one of them being suspended in the 
air and the other near the earth—in fact, the earth itself if 
desired. Between them is situated the spark.gap, and between 
the spark-gap and the lower capacity area is the inductance 
coil as well as & condenser, both being adjustable (Fig. 2). 
The purpose of these is to prolong the electrical oscillations, 
and by means of their adjustment to tune the radiator to any 
desired frequency or pitch, and.thus render syntony in the 
receiver possible. Sir Oliver Lodge’s main idea in regard to 
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transmission has always been to obtain a sucsession of true 
waves of definite frequency, the cumulative influence of which 
will produce a perceptible effect on а suitably tuned receiver, 
no matter how feeble the waves may be, after the well-known 
principle of sympathetic resonance. This action is illustrated 


a L 0 и. 7” 


former) and make this latter coil part of the coherer circuit; so that it 
shall be secondarily affected by the alternating currents excited iu the 


conductor of the resonator, and thus the coherer be stimulated by the 
currents in this secondary coil, rather than primarily by the currents in 
the syntonising coil itself; the idea being thus to leave the resonator freer 
to vibrate electrically without disturbance from attached wires. 


C 0 Z 0 r 5 


Alternator, 600 frequency, about 15 words per minute. 
Fic. 1. 


electrically in Sir Oliver Lodge'a old experiment of the syn- 
tonic Leyden jars, in which tbe closed circuit of one jar 
responds to the other, so that the jar overflows or gives other 
signs of having become charged whenever discharge occurs in 
the second through its own distinc’, similarly-tuned circuit. 


— С 


Е , E 
Fia. 5. —Closed Sending Circuit. 


Fia, 2,—Open Sending Circuit. 


The adjustability of the inductance and condenser render it 
further possible to tune the two circuits in such a way that 
they shall be protected against certain kinds of specified out- 
gide interference ; but for very olose tuning of this kind more 
elaborate devices &re necessary, which will not be entered into 
in the present article. i 

2. The second point claimed by the inventors is the use of 
a transformer, or ironless induction coil, in the receiving cir- 
cuit (gee tp, ts, Fig. 4). This device is probably essential in all 
long-distance wireless telegraphy, and should disputes arise at 
any future time as to the claims of individual inventors, it is 
а feature which might conceivably be fought over. Its 


Fic. 6.—Coherer. 


purpose may be described briefly as tending to magnify the 
E.M.F., and putting the coherer into a second circuit, instead 
of in direct series with the vertisal collecting wire and the 
lower capacity, or earth plate. The passage in which this 
transformer claim occurs is as follows, and may ba found in 
Sir Oliver L»dge's patent, No. 11,575 of 1897. : 


In some cases I may . . . . surround the syntonising coil of the 
resonator with another or secondary coil (constituting a sort of trans- 


$ eae mu m 


The illustration which accompanies this description in the 
specification definitely indicates the ,transforming-up and 
magnification of the E.M.F. XE | 

3. The use of a condenser shunt (x, in Fig. 4) in the 
coherer circuit, such as will enable that circuit to have a 
definite time period, as described in the Lodge-Muirhead 


| 
Е Е 
Fia. 4. — Open Receiving Circuit. Fic. 5.—Open Receiving Circuit, 
patent, No. 18,644 of 1897. The addition of the condenser аз 
а shunt eliminates the battery and receiving instrument so far 
as oscillations are concerned, and is regarded by the inventors 


Fic. 7.—Coherer. 


as a feature of great importance. This, as well as ‘the trans- 
former, has been adopted in principle by other workers, and a 
common modification of it is to divide the secondary of the 
transformer in two parts and place the condenser between 
them. In the Lodge-Muirhead patent, No. 29,069 of 1897, 
the condenser is shown placed batween the lower or earth 
capacity and the syntonising inductance coil described in 1. 
In practice, when a transformer is used, it has been found 


is 
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beat to have two condensers, the one described, and another 
in the secondary transformer circuit (see Fig. 4). 
The last-mentioned patent also provides for enclosing the 


the new coherer. Up to a short time ago the inventors 
thought that they had reached the desired point of perfection 
in а filings-tube coherer fitted with two needle points in place 


Fic. 8.—The “ Buzzer.” 


coherer in a completely closed metal case, a precaution which, | of the usual plugs or knobs, the tube being tapped by a con- 
in the practical development of the system, is supplemented | stantly working clockwork tapper as shown by Sir Oliver 
by a device which automatically short-circuits the coherer | Lodge in 1894. There are certain disadvantages, however, 
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Fic. 9.— Elevation of Buzzer,” 


whenever the connections are switched from the receiving on attendant upon all coherers in which metal filings are 
to the sending apparatus. | employed. They require a special and carefully adjusted 
Besides these more or less essential features of the system, , apparatus for tapping back, and many of them are capricious 
in working and liable to fatigue. The new coherer introduced — 

by Lodge and Muirhead requires no tapper, but is kept per- 


c | КЕ E 


X2 
C 
| | | 
E E 2 
Fic! 10— Another Form of Closed Fic. 11.—Another Form of Closed | 8 ККК, 
Sending Circuit. Sending Circuit. Fic. 12.— Closed Receiving Circuit with Transformer. 


Sir Oliver Lodge and Dr. Muirhead have introduced a number petually sensitive by the rotation of a small steel disc just 
of detailed changes into the apparatus which tend to simplify separated from a column of mercury by a film of mineral oil. 
or to improve the working. The most important of these is The impulse of electric oscillations breaks down the oil film 


THE ELECTRICIAN, MARCH 27, 1908. 


938 


and establishes momentary cohesion between the steel dise 
and the mercury. The coherer, without its metal case, is 
shown in Fig. 6 and its construction in Fig. 7, in which a is 
the rotating steel wheel and 5 the mercury in ite trough d, 
with an amalgamated spiral of platinum wire, c, connecting it 
to ‘the terminal or binding screw h. е ів a copper brush 
making connection with the steel diso a, through its axle j. 


film of oil and establish coherence. Hence only a fraction of 
a battery must be used, with the rest of the circuit of appro- 
priate low resistance; and it can readily be understood how 
the slightest electrical surging, producing any electrostatic 
effect whatever, is sufficient instantly to break down the film, 
start the connection, and give the required signal. It is 
difficult to suppose that any recording instrument operating 


A. 12-volt box of secondary cells. 
B. compe receiving set. E. 
C. Spark rod frame 


D. 10in. spark coil. 
Buzzer. 
F. Perforator. J. 


Fic. 15.— General Arrangement of Transmitting and Receiving Apparatus. 


fis a spring carrying a small cushion of felt k, which rests 
lightly on the steel disc for the purpose of keeping its edge 
clean and free from dust before and after contact with the 
mercury. g are ebonite wheels which gear the steel disc to 
the clockwork movement actuating the siphon recorder, to the 
side of which the metal case containing the coherer is fixed. 


SCR x E > . 
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electrostatically can be more sensitive and more trustworthy 
than this eimple device. : | 
The transmitting circuit in an ordinary open system con- 
sists essentially of an elevated capacity, preferably a large 
globe or а roof, although in general practice a wire cage 
arrangement, offering as little resistance as possible to the 


Fic, 14.— Morse Key, Automatic Machine, and Perforator. 


The coherer, ав already mentioned, is placed directly in 
circuit with a siphon recorder, without the interposition of 
any relay, and is connected also with a potentiometer for the 
purpose of regulating the P.D. at its terminals from 0:03 to 
0:5 volt, according to circumstances. The coherer is so sen- 
sitive, when the wheel is rotating with moderate speed, that 
the application of a whole volt is sufficient to break down the 


wind, may be used. From this capacity hangs the vertical 
wire, which is brought into the operating room and connected 
to one knob of the spark-gap. The inductance coil and con- 
denser are connected in series with the other knob, and a lead 
is then taken outside again to the earth plate or to a second 
capacity lying on the ground. The system also includes a 
Rahmkorff coil for giving the sparks, and a battery of five cell», 
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more or less, which is replaced for long-distance work by an 
alternator. Various open and closed methods of making the 
connections are shown in Figs. 2, 8, 10 and 11. 

The signalling apparatus consists either of a specialised 
Morse key, worked by hand, or, what is a distinotive feature 
of Dr. Muirhead’s improvements, an automatic signalling 
machine used in conjunction with а perforator of special 


and break between the copper rod and the mercury (about 600 
times per minute) serves to fix the frequency of the sparks, 
The apparatus is known as a buzzer,” and its fanction is,‘ 
during the holdiog down of the Morse key, to cut up the 
long.continued contact into a rapid succession of sparks, with- 
out any attention on the part of the operator (save in so far ag 
he may first adjust the armatures of the sounders, or the 


Fic. 15.—Receiving Instrument and Spark Gap. 


attern. In oither case the local signalling circuit, as arranged 
y Dr. Muirhead, contains a transmitter designed to open and 
close at a definite rate the primary of the induction coil. This 
instrument, which is shown in Fig. 8, and more graphically 


K. Recorder. N. Change-over switch. 
L. Coherer. О. Potentiometer. 
M. Clockwork. P. Transforiner. 


Fic. 16.— Back View of Receiving Apparatus. 


in Fig. 9, is made up of two telegraphic sounders cross-con- 
nected in such a way as to act reciprocally. An aluminium 
arm fitted with a copper rod dipping into mercury is attached 
to the armature of the second sounder, and the rapid make 


represent a dash and one a dot. 
that the new coherer, in combination with a recorder, follows 


length of dip in the mercury, to suit conditions), so that all 
he has to do is to signal shorts and longs in the usual tele- 
graphic manner. These are translated by the buzzer " into 
the requisite mcde of disturbance for spark-signalling, and are 
translated back by the recorder into signals of long and short 
duration on the tape (see specimen of script illustrated). If 


the rapidity of the sparks is insufficiently great, the signal 


becomes a broken or wavy line, and not a steady deflection ; 
but if the rapidity be increased, the waviness disappears, and 
the recorder needle is simply held over, giving a steady long 
deflection to represent a dash, and a momentary one to repre- 
sent a dot. This steadinees of deflection, though pleasing to 
the eye, is not actually essential to the reader, who, with a 


little practice, can decipher the signals equally well when the 


sparks are so slow that three separate impulses or deflections 
It may be observed, however, 


every fluctuation and peculiarity of the received waves, and 
indicates any inequality and uncertainty which may occur in the 
sparking transmitter. This method of reception is far preferable 


to one which acts only through the intervention of a contact- 


making relay, and is convenient for studying the changes 


| whieh are brought about by every variation in the mode of 
» | signalling. 


If the signals are coming with irregular ampli- 
tudes, the legibility can be improved by limiting the excursion 


Hof the siphon recorder by the insertion of a stop, against 
^| which it shall strike, and be held over by a definite amount at 


each signal. The general arrangement of instruments in a 
Lodge-Muirhead station is shown in Fig. 18. Fig. 14 gives 
the signalling apparatus, both hand and automatic; Fig. 15 


shows the front view of the receiving set, and Fig. 16 the 
back view of the same, with the coherer attached (minus its 
metal саве). 


The direct application of ordinary telegraphie signalling 
apparatus, both at the sending and receiving ends, is one of 
the most valuable features of the Lodge-Muirhead system, and 
is chiefly due to Dr. Muirhead, who, indeed, foresaw its pos- 
sibility as early as 1894, when Sir Oliver Lodge first demon- 
strated his early experiments before the Royal Institution. 
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DISTRIBUTION LOSSES IN ELECTRIC SUPPLY 
SYSTEMS.* 
(Concluded from page 906.) 
BY A, D. CONSTABLE AND Е. FAWSSETT. 


TRANSFORMER LOSSES. 

The next point to be covsidered—and it is one of more importance 
than loeses in the cable dielectrica— is that of transformer losses in an 
alternating-current supply. Table V. gives the annual losses in the 
transformers neceseary to deal with 1,250kw. output at the Croydon 
station. These transformers are placed in 26 sub-stations scattered 
over the district, and the total number of 56 of 1,790kw. total 
capacity is made up of two of 100kw., 19 of 50kw., 26 of 20kw., 
three of 27kw. and six emaller sizes. These are all in use at times of 
full load, and the number does not include spares. The loss is cut 
down as far as possible by switching off transformers not required for 
load. An attendant frequently visits the sub-etations for this purpose. 


Table V.—Transformer Losses, 
Maximum load supplied ........................... 1,250kw 
Maximum transformer kilowatts in use ...... 1,790kw 
Minimum transformer kilowatts in use 920k w 


(a) Total loeses during time of heavy load... 88,800 unite per annum. 


(L) Total losses during time of light load ... 31,200 ditto. 
(c) Total loss during day load .................. 53,200 ditto. 
Total losses per annum 173,200 units. 
September 
June quarter, and March December 
quartere. 3 ; 


8 А ; f 8p.m. to 5 p.m. to 2:30 p.m. to 
Nors.— Period (a) is as follows) 12 midnight. 12 midnight. 12 midnight. 
| 12 midnight 


12 midnight 12 midnight 
Der A0 We { to даш. to 5 a.m. to 2:50 p.m. 
Do. (c) TM f õ».m.to 5 a.m. to an 


\ 8pm. 5 p.m. 


Notwithstanding this method of securing economical working, the 
aggregate losses are very large. If all the transformers were kept on 
continually, the additional core losses would amount to 40,000 units 
at least per annum. Asan attendant musr, in any case, visit the sub- 
stations, the saving by this method of working is very considerable. 


Curve 19в.—Р.р. Current - 


Variation of Voltage and Current Wave-forms during 24 hours. 


The losses given in the table are as nearly as possible the average 
losses in ordinary working. The core loes in a particular 100kw. 
transformer, however, was 979 watts as minimum, with an applied 
voltage wave shown on curve 19B, and 1,078 watts as maxi- 
mum, with & wave as shown on curve 8c. As this difference 
is во considerable, it was of interest to investigate the variations of 
wüve-form occurring in ordinary working throughout the 24 hours. 

The curves obtained serve to emphasise what is often not fully 
realised namely, that the wave-form obtained from any given alter- 
nator is almost as largely dependent on the kind of load it is called 
upon to carry as upon the design of the alternator. The curves were 
traced on а Duddell's oscillogrsph, and the main connections made 
to obtain them were as shown in Diagram 6, and were such as not 
to alter the normal running conditions to any appreciable extent. 

LB is the live 'bus bar and EB the earthed bar, the system of 
supply being 2,000 volts with one pole earthed. D, DS D, are the 
alternators ; Fi, Fa, F, are the feeders ; К, is a non-1nductive shunt 
carrying the whole current, and R, and К, are non-inductive resis- 
tances used as a potential divider to reduce the voltage from 2,000 
across the ’bus bars to the necessary 2 volts on the oscillograph ; it 


Abstract of a Paper read before the Institution of Electrical Engineers 
March 12, 1903. 


consisted of a bank of lamps, with a small non-inductive resistance, 
R,, in series with it, across which the oscillograph voltage strip was 
connected ; R, consisted of brass condenser tubes arranged non- 
inductively, and tested for absence of self-induction. The height of 
the current waves was adjusted by altering the value of the shunt, 
and also by means of an adjustable resistance, R,, in series with the 
oscillograph current coil. 

The curves were not taken at regular intervals of time, but only 
when owing to some alteration in the kind or magnitude of the load, 
there was likely to be a change in the shapes of the waves. [The 
original Paper includes three sheets of curvee taken under these con- 
ditione] ‘lhe AUN сте all of the iron core, alot лош», revol- 
ving armature type, with large percentage regulation. Nos. 1 to 5 
were designed to be short-circuited with раш: They are direct- . 
coupled to their engines and, under normal conditions, run perfectly 
in parallel at all loads. 

On comparing the two sets of curves taken on January 20, 1902, 
and July 6, 1902, respectively, the first noticeable point is the remark- 
07 peaked waves in the latter. Тһе only difference was the 
addition of а feeder working at 5,000 volta and 3:6 miles long. а few 
other 2,000-volt and 200-volt cable extensions, and also No. 6 alter- 
nator. The effect of this increased capacity is to totally alter the shape 
of the current waves and to appreciably alter the voltage waves. It 
is interesting to notice how, with the load consisting chiefly of cables, 


TI | | 
O1 U 
0 


DIAGRAM 6. 


L 
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the current is leading. As the load increases, the current and voltage. 
waves approach each other in phase and the irregularities are 
smoothed out. Late at night when the load is mostly arc-lighting, 
the current lags. | 

METER Losses. 

There are in use in the district being considered rather more than 
1,200 meters, and the same number of Wright’s demand indicators, 
About 1,000 of these meters are Thomson meters, апа the rest of the 
Westinghouse Co.’s manufacture. The shunt losses are by far the 
most serious, as these go on continuously, and they amount to a total 
of 37,400 units per annum. 

As is well known, the shunt loss of a Thomson meter is rather 
high ; the Westinghouse meter, however, only takes about 1 watt in 
the shunt. The series coil losses, worked out from the load curves 
for private lighting, only reach a total of 1,350 units per annum for 
both meters and demand indicators. This low figure is due to the 
short hours the meters have any appreciable load on them, and to 
the fact that in the majority of cases the meter is never run at its 
rated full load. In fact, the total amperage of meters installed is 
about 36 times the maximum current used for private lighting. 

It is evident that a large economy could be effected by abolishing 
the shunts altogether and using ampere-hour meters. The only 
difticulty is the variation of the consumers’ pressure from the supply 
standard. In very few cases, however, is the variation more than 
the limit of inaccuracy allowed in the meters, and on the average the 
standard pressure will be very nearly kept to. | 

Using an energy meter, the consumer who gets a good pressure 
pays a little more for his ampere-hours than he otherwise would, and 
is well satisfied. Jn the case of an ampere-hour meter, the consumer 
with a bad pressure pays for rather more units than heuses, but he 
will not notice the difference in his bill, and he will complain of the 
bad light in any case. There are further advantages in using ampere- 
acus meters—viz., cheapness, ease of installing and less risk of break- 

own. 

The large loss in the shunts given above is due, of coures, to the 
particular ty pe of meter in use, but the Thomson meter is not the 
worst in this respect, though it is far from being the best. 


SUMMARY AND CONCLUSION. 

So far, the losses have been enumerated without much reference to 
the total output of the station. In Table VI. the whole of the 
losses are summarised and expressed as percentages of the total units 
generated and the total units sold. Diagram 7 is а graphic 
repreeentation of the losses as they occur in the system. 
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Table VI.— Summary of Losses. 


Quarters. 


— 


Losses in switchboards and connections .. 
Cable losses : 
H.T. TUN and dielectric hysteresis.. 


e*e2s€06999.«220896a2250*92250225552802€0099*99299 


Cable losses : 
L. T. | one and dielectric hysteresis.. 
C?R loss in Н.Т. and L.T. arc cables 
Total cable losses e | 
Transformer losses : | 
e, 
Copper loss ...... 
Total transformer losses enorm 
Meter losses : | | 


П 
фтовоое, еосооьавовеозавоо 


Total meter losses ....... ............. 
Total losses 


€906998.««989 өзэоезе» в» „ оо 908 оэ е > е в о. е 


%%% „% %% „%„%„„%„„ „ „ „6 „464 


Units generated 
Units sent out 
Unite sold (a) 
Units sold (b). 
meter readinga 


^. 19,000 


Per cent. units sold to units generated... ... 61 | 


It will be seen from the table that the calculated loss is 22 per cent. 
of the units sent out of the station. From the actual sum of the con- 
sumers’ meter readings, however, the loss appears to be only 18:4 per 
cent. This difference of 3 6 per cent. is no doubt partly due to a 
rather liberal estimate of the losses in some cases; numerous 


2,000 


72 


| F Percentage 


— H' . . . .. . . bͥ Tm᷑ᷣ — Year. | of unite of units 
May, June, July. Aug., Sept., Oct. Nov., Dec., Jan. Feb., Mar., April. | generated. sent out. 
5,000 2,400 10,000 051 0:54 
4,100. 4,100. 16,400 
22,200 11,000 47,200 
500 500 T ШЕ 
25.400! .. 17500 ... 65, 200 | РА 
15820 .. 10020 .. 37,200 » Ni 
65,020. 23,130. | 169,000, 87 92 
29,000 27,560, . 109500, .. | x 
19,400. 17400 ... 63,700 = A 
.. | 48400| ... 44,900. 173,200 89 9:4 
" 470 1750 " | " 7 
15,400 .. (12800) .. | 51500 ... n E 
e. 7 M, 13,270. | 63,250 27 29 
.. 185670 | ... 105,700 | 405,50 208 220 
18:5 205| | 2000 E 
` 264,000 538,000! ... 1,948,000 100 is 
724,000 506,000 ' 1,837,000 94-4 100 
590,330 402,500 1,481,550 754 78-0 
658,000 381,000. 1,502,000 770 817 
| | í 75'4(а) | 
"|, 9000! 


the energy lost. А case illustrating the comparative advantages of 
two alternative schemes is the following: 

A certain portion of the district considered in this Paper was 
originally supplied with alternating current from four sub-stations, 
fed at 2,000 volts, After a few years the load became much heavier 
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DiacraM 7.— Distribution Losses. 


approximations are required, and it is impossible to calculate the 
losses with great accuracy. It may also be partly due to small errors 
in the meters. The total units generated depend on the average 
accuracy of seven meters, whilst the total sold depends on 1,200— 
a difference of 2 or 3 per cent. may thus easily occur. 

There is a further side to the question whicb, however, as it hard] 
comes within the scope of this Paper, will be briefly dealt with. It 
may be economical to waste energy as long as interest has to be paid 
on borrowed money. It is, of course, possible to reduce C?R losses, 
at any rate to a negligible amount, by putting in enough copper, but 
it is not economical to do so. It is the duty of the engineer to design 
a system which shall give the best result for the least annual 
expenditure ; he must avoid losses in transmission up to the point 
where the expense of avoiding them becomes greater {бал the cost of 


than at first, and it was found both more economical and advisable 
for other reasons to change the supply to direct current without 
transformation, using the same Jow-tension mains, instead of adding 
to the section of the existing cables. The total losses per annum 
under the old system amounted to 49,100 units. With the new 
system for the same load the losses are 40,300 per annum, so that 
there is a saving of 8,800 units in favour of the direct-current supply, 
and the cost of the alteration was considerably less than that of the 
other alternative. The average distance of these sub-stations from 
the generating station is 1,290 yds., or about 2 mile, aud the maxi- 
mum load is about 400kw. in all. | 

With regard to the means for reducing the losses in general to а 
minimum, the methods to be adopted have been mentioned under 
the various sections of this Paper, but they may be summarised here. 
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Primarily, good design is necessary; after that, care must be taken 
to remove useless causes of waste during times of light load. 

The cure for waste of energy in switchboards and station connec- 
tions is simple design, good workmanship, and choice of suitable 

itions. Cable losses may be reduced, assuming suitable dielectrics 
have been selected, by switching off high-tension cables not required 
for load, but as in moat cases the saving by doing this is small, the 
extra risk of cable breakdowns more than counterbalances it. 

C*R losses in the low-tension system may be cut down by inter- 
connecting the network so as to use all the copper laid down, to the 
best advantage. Fuses between the various sections must be relied 
on in case of breakdown if this is done. 

Transformer loeses during light loads are, of course, reduced by 
switching out transformers which are not neceasary. This practice 
is not, in the opinion of the authors, detrimental to the safety of a 
well-made transformer. It may certainly pay in some cases to scrap 
transformers of an old and wasteful type, rather than to use them 
until they are worn out. It may be worth while to either artificially 
alter the wave shape during the day, or to run machines with a 

ed wave in. order to reduce the core lose. 

It is hardly admissible to alter the frequency unless no ‘motors 
whatever are in use. 

To remove the largest source of loes in meters, shunts should be 
abolished, as discussed in the section on meters. 

Although this Paper deals with the Croydon system of dietribution, 
the arguments hold good generally, whether the supply is by means 
of alternating or direct current. The question of losses in tramways 
or borer schemes is considerably modified, however, by the altered 
conditions of working. There are in such cases only a few hours of 
light load instead of the larger of the day, and as the losses will 
be practically all C?R loses in the cables, much heavier copper must 
be put in to secure the most economical working. 

The losses detailed in this Paper are incurred in a system which is 
indisputably, on the whole, vell. arranged and economically worked. 
The district has the disadvantage of being а very extended one, so 
that the (number of consumers per mile of mains is small. This 
accounts for part of the large C*R losses, but even so the remainder 
is of very considerable magnitude, and there must be many supply 
systems working under worse conditions. The engineers of these 
systems will, however, probably feel hurt if they are told that they 
are guilty of slowly, but surely, throwing away the coal resources of 
the empire, and that they are, therefore, neither serving their profes- 
sion or their country in the highest degree. 


ELECTRICITY IN MINING. 


The following is the evidence of the five colliery managers referred to 
in our issue of March 6th, page 820.* 

Mr. JOHN LIDDELL said he was the manager of Mr. Markham's 
colliery at Wyken. Іа his opinion, no electrically-driven coal cutters 
should be used where blowers of gas were given off, or rather where gas 
was given off freely. Witnees put in some instructions to be observed by 
attendants to electric machinery and fittings underground, and also sugges- 
tions for safety for the use of electricity ia mines. They were as follow :— 

To be strictly observed by attendants to electric machinery and fittings 
un n 

l. No machine to be oiled whilst in motion. i 

2. All electric current to be switched off both at the double and 
starting switches during the time any oiling or repairs are being done. 

5. No oil bottles ог any inflammable substance to be kept any nearer 
than 10yds. from the motor or switchboard. All oil bottles to be kept in 
a box provided for the purpose. 

4. Each attendant must carefully examine all switches and motors when 
going on duty, and during the time they are in charge. 

5. If any defect is found or noticed in any of the cables, switches or 
motors, the attendant shall at once stop the machine, and go and report 
the defect to the deputy or person in cbarge of the district in which the 
above machinery and fittings are aituated, and such deputy or person shall 
see that the defect is either remedied or an examination made by the 
electrician before the machine is again started. 

6. No new fuse wires shall be inserted in the switches or fuse holders unless 
auch wires are supplied by the colliery electrician, and shall only be inserted 
in such places as the electrician may state they are to be used. 

7. Any attendant or person finding any sparking or fire from апу`саЫез, 
switches cr motors, shall at once cut off the current, or failing this, report 
it to the person iu charge of the district without delay, and in case of any 
fire occurring, water can be applied as soon as the electric current is cut 
off. A double-pole cutout switch is provided at эг neer the entrance to all 
places where electric machines are working. By breaking the contact at 
thoee, the current at those cutouts can at once be cut off in case of any 


emergency. 


SUGGESTIONS FOR SAFETY IN THE Use or ELECTRICITY IN Mines, 1905. 
‚ 1. For the carrying of continuous current underground, either two 
eingle insulated cables or a concentric cable in which both the outer and 
inner are insulated ought to be used, and no earth return allowed between 


—— 


* From the ( ier Guardian of Merch 6th. mE 


the generator and the power stations underground. All such cables shall 
not have a lower insulation resistance than 2,500 megohms per mile (when 
put in) for 500-volt circuit. 

2. That the resistance coils on any starting switch ought to be put 
within au iron case, and that either double-pole cutouts or proper plug 
boxes with fuse wires of suitable sizes be placed not more than 400yds. or 
500yds. apart on all main cable lines underground, and one outside the 
entrance to each underground power house. 

5. That shunt motors be always coupled up so that when the starting 
switch is turned off no current can pass through the field coils. 

4. That no generator or motor be used unless the terminals are placed at 
a safe distance apart or otherwise suitably protected. 

5. That all fuse wires for use be either inserted (or given out for the use 
of the attendant) by the colliery electrician. 

6. That whenever possible the current on any cables must be cut off 
whilst repairs are being done on road ways where iron or steel bars or props 
аге in use. 

7. That in any working face where blowers or feeders of gas are given 
off freely from the face, floor, roof or goaves, the use of electricity shall be 
strictly probibited. 

8. Tbat all permaneot motor rooms underground in which electricity is 
used be lined with either brick arching or brick side walls and the roof 
supported by iron or steel girders. _ 

9. That printed instructions be given to each attendant as to the use of 
the electric power and appliances with which he has to deal. 

10. That the standard of colliery electricians be raised by their having 
to obtain a certificate of competency qualifying them to act as auch. 

ll. Reports to be made by each attendant at the end of each shift and 
these reports to be examined daily by the electrician. 

12. All maiu aud branch cables to be periodically tested (say, once а 
month) and the test duly reported in writing. 

15. A thorough examination to be made by the electrician in charge of 
all electric machinery at least once а week and duly reported in а book 
provided for the purpose. 

Witness said that they used safety lamps at Wyken, but the amount of 
gas given off was very small. He thought, however, that naked lights 
Bhould not be allowed in any mines. 

Mr. HENRY PALMER said that he had the general management of 12 
collieries in the west of the county of Durham, belonging to the Consett 
Iron Co. (Ltd.). Не gave evidence as a mining engineer and a repre- 
sentative of the National Association of Colliery Managers. Electricity 
was in use at almost the whole of their pits, some of which were worked 
with naked lights and others with safety lampe, and he considered it to be 
one of the most useful adjuncts of the modern colliery plant, and, provided 
it had had been efficiently installed and tbat reasonable precautions were 
taken, it was а thoroughly safe, convenient and economical power to 
employ. For the general purposes of lightiog he had, as а rule, made а 
practice of using an E.M.F. of about 220 volta. At some collieries where 
pru of to 550 volts were employed, good lighting results hed 

n obtained by the employment of two more arc lamps in series. For 
the lighting of buildings, and conveyance down the shafts or into the 
workings, insulated cables of high resistance were the invariable rule. At 
seven collieries under his charge electric pumpe were in daily operation, 
and the simplicity and ease with which the work was done, together with 
tbe enhanced economy, could hardly be over-stated. Each colliery had ite 
own small generating plant, which were for the most part producing 
current at a pressure of 220 volts, except in certain instances where long 
leads for pumping, mechanical coal-cutting, and bauling were required, in 
which сазе the voltage was about 500 at the generator. Where quantities 
of water were required to be dealt with, it had generally been found con- 
venient to employ, in the case of small heads, centrifugal pumps coupled 
direct to partially-protected motors on a single bed-plate. These ran at 
speeds varying from 1,400 to 2,000 revs. per min., and were capable of 
dealing with quantities of from 100 to 300. gallons per minute against 
moderate heads, and were extremely portable, as they could be mounted on 
wheeled trams, which ran on the ordinary pit gauge of rails, More exten- 
sive pumping operations against greater heads were usually performed by 
means of either tbree-throw or double-acting ram pumps, geared, and 
driven by means of a belt from an electric motor. These pumps were 
frequently situated at considerable distances (sometimes over a mile) from 
the pit bottom. As arule, cables of about 19/16 size were used. They 
were heavily insulated to 5,000 megohms resistance, and were, for the 
most part, led along the main haulage roads, which were also usually the 
intake. A satisfactory plan was to separate the cables (which were always 
independent and never concentric) upon glazed earthenware insulators 
attached by means of coach acrews to plugs of wood let into the stone of 
the roof. This enabled the cables to be taken parallel to each other at 
distances of about lft. apart, with the advantage of saving them from 
damage in the case of а веб of tubs getting off the road. Each large pump 
and. motor was installed in suitable engine houses cut out of the solid and 
with the roof and sides well whitewashed. A switchboard was also pro- 
vided carrying volt and ammeter, together with fuses, switches and a 
rheostat to enable the machinery to be started slowly. Of late years elec- 
tricity had been largely adopted for secondary haulage purposes, and he 
could speak in the highest terms of the satisfactory way in which the werk 
was performed. At one large colliery under his charge, with an output of 
upwards of 1,600 tons per day, an electrical secondary haulage plant had 
been installed consisting of horizontal steam engines at bank developing 
350 r.H.P., and driving two 90kw. belt-driven generators. Cables to the 
haulage gear were of a length of 3,200yds. of 37/15, that part of the cables 
passing down the shaft having a double armouring of galvanised iron wires. 
From the same plant bare overhead cables 1,100yde. iu length of 19/14 were 
led on poles over the surface to the mouth оѓ a drift in which a pump was 
situated 1,250yds. in-bye. This pump delivered 200 gallone per minute 
against a head of 100ft. It was a tandem centrifugal, and was coupled 
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direct to а 20 в.н.р. motor. The haulage motor was an exact duplicate of the 
two dynamos on the surface, thus enabling one spare armature to dofor either 
of the three machines. The motor was constructed to give out 80 B. H. p. when 
running at a speed of about 500 revs. per min. The haulage gear drove an 
endless rope 1,200yds. in lengtb, апа hauled 500 tons per day of 10 hours. 
The starting switch for the haulage motor was of the double-pole liquid type, 
and was fitted with au interlocking shunt switch and non-inductive resie- 
tance. He had used electrical mechanical coal-cutters more or lees during 
the past nine years, and had at the present moment machines of the dia- 
mond disc type and Morgan-Gardner longwall chain type. It could not be 
doubted that under suitable circumstances electrically-driven mechanical 
coal-cutters were of the greatest importance, though he was very far from 
believing that they could be economically introduced into more than a 
certain proportion of British collieries. In coal seams where a high pro- 
portion of large coal was necessary, and where the cost of getting by hand 
labour was high, there appeared to be an undoubted field for the econo- 
mical introduction of mechanical coal-cutters, and he should have no hesi- 
tation in so introducing them. ` There need, in his opinion, be no difference 
made in the methods of conveyance of electric current in-bye for the purpose 
of operating mechanical coal-cutters than in thecaseof electric pumping, ample 
care being taken, in both casee, to use high.class, properly insulated cables, 
to have them erected in safe positions by competent men, aud to provide 
all the necessary instruments, switches, junction boxes, &c. There would 
be no hardship or unreasonableness in rules being proposed for the safe 
working of coal cutters or the use of electricity in collieries generally, but 
should be very sorry to see unnecessary or hampering reetrictions. Should 
gas appeer in the neighbourhood of an electric coal cutter in sufficient 
quantity to show а capon the flame of thesafety lamp, it would be prudent 
to stop the machine, shut off the current from it, and not restore it until 
the gas had been cleared. Electric shot-firing was largely resorted to, and 
was always carried out by means of magneto exploders combined with either 
high or low-tension fuses. This department was entirely in the hands of 
skilled licensed men spec‘ally appointed for the purpose. Electricity had 
probably been less used for winding than for any other purpoee about 
collieries, but it was making progress now, and several winding plants were 
in existence. Quite recently aplant hed been installed at a neighbouring 
colliery for winding up a staple some 70ft. deep. Some winding plants of 
considerable dimensions were on view in the exhibition recently held at 
Düsseldorf. In conclusion, he should like to add that during the past 
12 years he bad been a large user of electricity in mines for the purposes 
enumerated above, and that during the whole of that time no person had 
received any injury whatever. In his opinion, the colliery manager should 
be responsible for the use of electricity in his mine, provided always that 
in introducing it he observed the precautions necessary to ensure!safety 
as well as efficiency. In regard to cables, witness did not think it waa 
necessary to armour them through the roads, nor to protect them. 
Fortunately, they had very good roofa. 

Mr. ALFRED JOSEPH TONGE, general manager of the Hulton 
Collieries, Bolton, said that his experience in the use of electricity for 
power purposes at collieries covered a period of 34 years. Electric 
power continued to be applied to coal cutting, haulage, pumping 
screening and other general surface work, and in one or other of these 
forms was in use at the Hulton Collieries in six separate mines, The 
seams were chiefly thin, varying from 1ft. біп. to 5ft. bin., but only one 
seam was over oft. thick, Electric coal cutting bad been tried in five seams. 
The total electric horse-power of the generating plant was 1,000, four-fifths 
being of alternating and one-fifth of continuous-current type. The ques- 
tion сЁ coal cutting was forced upon them by the difficulty met with in 
securing colliers for the thin seams of 166. біп. to 2ft. in thickness. Com- 
pressed air was not considered advisable owing to tbe distance to be carried 
aud the consequent loases. For the purpose of controlling and regulating 
the electrical department, witness had adopted а few rules which were їп 
accordance with the spirit of the Coal Mines Regulation Act. The fireman 
or deputy was of necessity responsible for the electric work in his district 
just as he was responsible for other machinery, although he might not be 
the author'sed examiner. He was of opinion that rules after the manner 
of those in u«e at the Hulton Collieries, or in some other form, provided 
they were not too restrictive, would be beneficial. These rules he con- 
sidered, however, should not limit the scope for improvements nor narrow 
the methods of working. With the continuous current the trailing cables 
were of the concentric type, protected on the outside by covering of two 
kinds. The trailing cable in one case terminated in plugs which fitted over 
the terminals of the cutters, and in the other case they were secured to 
the cutter terminals by screws. To prevent pull upon the terminals an 
additional grip was made upon the trailiog cable by а suitable clip. In 
the three-phase equipment, the method adopted was to divide, as far ав 
possible, the various classes of work directly from the switchboard in the 
generating station. By doing so the generator attendant had each circuit 
directly under observation. This necessitated more cables in the shaft, 
and bare copper stranded cables were used, which were suspended from 
insulatora fixed at the top of the shaft. These cables were made for 
carrying considerably more than their own weight, and more than the 
maximum current. Every 50yde. down the shaft, bearers and clampa were 
arranged to come into action in the event of a broken cable, The depth 
of the shaft was 440yds. The cable from the generating house waa carried 
to the top of the shaft on pillara, and was of three-core insulated and 
armoured type. In three-phase work only pumping was so far being done 
underground, and no cables were yet laid in the roadways. It was their 
intention to use three-core insulated armoured cable for this purpose. In 
all cases in-bye, the junction boxes, switches and cutouts were enclosed in 
tight cast-iron cases with leading-in glands, and where the motors were of 
the enclosed type the covers were kept good. 'The switch boxes were 
similar, and contained a knife switch and fuse mounted on slate base. 
The switch was operated from the outside. Both kinds of boxes were 
mounted on timber fixed on the side of the roadway. The cables that were 


laid along the roadway were insulated and armoured with two layers of 
galvanised iron wire, and loosely suspended from the roof or sides by spun 
yarn, so that in the event of a fall they were released and borne to the 
floor without putting undue tension upon another part. Arrangements 
were made by which the current was switched off the cable in the road- 
ways when no work was in progrees. The cables were preferably laid in 
travelling roais rather than haulage roads. Three types of coal cutters 
were iu use, two of them having euclosed motora, and the other only 
semi-enclosed. There were seven cutters in all, in four separate seams. 
They were all of the continuous-current type. His experience had been 
that the introduction of the coal cutter had a general improving effect 
upon a mine, more especially upon the faces. The conditions were altered 
as follows :—(a) The faces were straighted and brought into one straight 
line, leaving little or no bye-wash or tank for the accumulation of gas. 
(b) A greater percentage of the goaf was filled with the refuse, as a rule, 
and the roof settled down behind more quickly than if the face was zig-zaz. 
He had taken many observations of the conditions of the goaf ia thin-seam 
workings, and found that it quickly closed and solidified. (c) The workings 
thus became more limited ia width, and the air circulated more 
rapidly. (4) The area of work was concentrated, and better supervision 
was obtained from the same output. Under these conditions witness 
thought it very improbable that any accumulation of gas could take 
place, more especially such as would not give prior warning to the 
men at their safety lamps, and enable them to make the conditions 
safe. The whole of the haulage in their largest mine was done electrically, 
excepting that part only which gravitated to the mouth of the pit. The 
main motor was of 50kw. capacity, and drove an endless rope. It had now 
worked for 14 months, and so far had cost nothiog for repairs Ia the 
same miue—800 yards in-bye—a 10 н.р. motor was fixed. In another mine 
they had a haulage motor of 20 н.р. In addition to the electric condenser 
pumps on the surface, two three-throw ram pump: were in use under- 
ground. Опе was capable of pumping 10,000 gallons per hour against а 
head of 500ft., and the other 4,000 gallons per hour against a head of 100ft. 
Motors were in use on the surface for pumping, screeniog, small fans, aud 
economisera ; and lighting was also done by electricity. In further refer- 
ence to the working of thin seams by electric cutters, he had found great 
difficulty in obtaining men in seams of lft. бір. and 1ft. Bin. in thickness. 
The holing of the coal in the cramped position was very laborious. By 
adopting the cutters the following advantages had accrued :—(1) The 
number of men on the faces was reduced, (2) It was easier to obtain 
men, as the work was not во hard. (3) The holing was sometimes done in 
underclay, which waa difficult to work out by hand. (4) The quality of 
the coal was much improved. Although these advantages were obtained, 
he did not find ia the thin seams that the total cost of getting the coal by 
cutter as against hand labour was much reduced. If a miae was difficult 
to work by hand and likely to be lost, he thought that, even in som: fiery 
mines, electricity was no more dangerous than a safety lamp. He would 
prefer some broad rules applicable to the whole of the kingdom rather than 
a definition as mines in which electricity should not be used. In regard to 
evidence given by a previous witness, Mr. Tonge mentioned that they were 
taking a bare cable down one of their shafts. It was a three-phase installa- 
tion, aud they found that if they carried each wire down an armoured cable 
it had a choking effect. 

Mr. PHILIP BEAUMONT, manager of the Moira Collieries near Ashby- 
de-la-Zouch, agreed generally with the evidence of the two previous 
witnesses, At his collieries there were coal-cutting machines of the disc 
type at work—one made by themselves. They used cut gearing with 
several reducing cogs. As to the noise made by the machines, he thought 
it was of no great moment, because a man used to working a machine could 
readily distinguish between a metallic sound of gearing aod a sound in the 
roof. During a shift they made four examinations for gas by the deputy 
and fireman. They stopped about every 10yds., which, in a good cutting, 
would occupy half-an-hour. They had a good roof, but adopted systematic 
timbering. There had been no accidents with the machines, but they had 
twice had accidents to cables through falls, a squeeze occurriog in each case. 
He thought the cutting of the insulatioa was caused by the armour. ‘They 
were concentric cables carried on props just underneath the roof. Witness 
said he was in favour of standard fuses, but not in favour of fuses coming 
in contact with oil ; he himself preferred water switches. They had con- 
ducted expsriments in regard to the insulation of the cables. They took a 
piece of new concentric cable, which was insulated to 4,500 volts, and 
attached it to a 500-volt circuit, and put an ampere-meter in and a fuse to 
go at 70 amperes. They artificially reduced the insulation, and from the 
time of switching the current in, 10 minutes afterwards, the fuse went, and 
practically during that time there was а certain amount of sparking and 
flame which took place bet ween the cable and the ground, The ineulation 
was weakened in а very drastic way by pouring water oa to it, and they 
kept pouriog the water on until the fuse was damp, and he came to the 
conclusion that, unless the insulation was kept up in the pit and tested 
and made good, there might be a possible danger from a similar source. 

Mr. J. GILL, of the St. Johu's Colliery, Normanton, Yorkshire, put in a 
short account of the electrical installation there. Electricity for the trans- 
mission of power was introduced at this colliery for pumpiog in 1887. The 
water was then forced to a vertical height of 530ft. The following year, 
1888, a larger plant was put down to force the water 900ft. high to the 
surface and to do certain haulage work in the same pit. Since the above 
date there had been a continuous increass in plant. There were now over 
20 machines at work daily, varying in size from 15kw. to 250kw. bezides many 
smaller motora used for various purposes, in the shops and about the pit bank 
and screens. All dynamos and motors of 30kw. and over were built for 
650 volts. Previous to the introduction of electricity, pumping was done 
by a compressed-air plant, and compared with compressed air for the 
transmission of power, electricity had proved to be more convenient-and 
far more economical. They now had pumping one 100kw. motor, four 
50kw. motors, опе 15kw. motor, and one 4kw. They had also put 
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down two 50kw. motors for haulage purposes No person had been 
seriously injured by electric machin during the 16 years most 
of this plant had been running, nor had there 1 any serious break. 
down in plant. Ву а fall of roof one set of cables were severed, 
but no further injury was done. The only injury to dynamos or motors, 
except the fusing of a few wires on the armatures, was the burning 
of the 4kw. motor, which was brought about by neglect. Blow-outs and 
cutouts had since been so arranged as to prevent the possibility of this 
occurring again. In his opinion, electricity properly applied, with suitable 
fitting and good cables, was safe and efficient for the above kind of work in 
mines. Three and a-half years ago, owing to a breakdown of the air com- 
prestors, a SOkw. motor was substituted for an air engine to wind from a 
staple pit 14ft. diameter and 576ft, deep. This had been found to work 
well It was more economical, nor had there been any accident to persons 
or machinery. All the motors before described were open and continuoue- 
current motors. Sparking was frequently seen at the brushes, but there 
bad been no ignition of any kind from these sparks. They had been coal 
cutting three months with an electric motor built for 450 volts and 
60 amperes. The motor was enclosed in a cast-iron gas-tight box, as were 
the resistahce coils and switches. He considered a motor of this kind safe 
for use ina mine not subject to sudden and large outbursts of inflammable 
gas. The mine they were now opening out with the aid of a coal-cutting 
machine had to be abandoned 25 years ago, as it could not be worked by 
hand labour, except at a continual loss. The fact of the owners having 
taken special precautions at considerable extra cost by introducing safety 
lainps into into this mine or similar mines should not be taken to mean 
that the mine was a dangerous one unfit for electric coal-cutters to be 
utilised. He had had considerable experience for over 20. years with the 
various kinds of signalling in mines—the ordinary pull signals, electric 
signals, with single, double and treble wires worked by batteries or small 
dyoamo. Electric signals were more costly to erect and maintain, but 
were cheaper to work and far more efficient as signals. For 20 years 
he had been well acquainted with the various methods of shot-firing in 
mines, and for the past 11 years almost entirely with electric shot-firing, 
both high and low tension, with primary batteries and magneto exploders. 
In those mines they were firing 2,000 shots per montb, 480 of them with 
detonators and 1,520 with electric fuses or igniters. The latter he con- 
sidered to be the safest means, when possible to use them, of exploding shot 
charges in mines, although it was more expensive. The fact of n deputy 
having to carry about with him a day's supply of detonators was a great 
source of er. There had been no accident connected with electric 
shot-firing in the mines. Electric lighting was introduced in and about 
tbe mines seven years ago. Two hundred incandescent lampe, mostly 
52 c.p., and two 1,000 c.p. arc lamps are in daily use, About 70 incan- 
descent lampe, 32 c.p., were used to light the motor houses undeground 
both for demas Jer hauling, also the porches at the bottom of two of 
the pit shafts, dynamos used for lighting gave 114 amperes at 200 
volta. They had found electric lighting to be the safest and most econo- 
mical and convenient method of lighting. In conclusion, witness said he 
thought it would be advisable. to have some rules for the regulation and 
carrying out of electrical work, provided they were not too stringent. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 910.) 


The Commission sat again on Friday last, when Col YoRKE, whose 
examination by the Chairman was completed at the previous sitting, 
answered various questions put to him by the Commiesioners : — 

By Lord COBHAM: He considered there were many advantages in 
having shallow subways instead of tube railwaye. There were fewer steps 
to traverse, no delay from lifts, none of the expense of working them, 
пог apy riek from danger to life. In certain portions of London, the street 
tramways could be made to run directly into the subways, such as at Hyde 
Park Corner, where there was a large open space just outside the con- 
gested portions nearer the City. At the same time, the cost of the subways 
would be very great, and the danger to buildings in the City also con- 
siderable. 

By Sir JOHN DICKSON-POYNDER: He did not kcow of any instance 
in London where a tramway had a less distance than 9ft. біп. between the 
rail and the kerb, but he did not think it would be advisable to have the 
tramways on one side of a roadway, leaving the other part of the street 
free. The scheme of communication whicb had been formulated in Paris 
included a total of 39 miles, of which something like 9 miles had been 
completed at the time he reported. The scheme bad been specially devised 
to prevent any intercommunication with the surface lines. 

By Sir DAVID BARBOUR: The cost to the municipality of Paris for 
the construction of the underground works. was 35,000,000fr. per kilometre, 
and to the contractors for the remainder about 8C0,000fr. per kilometre. 

Sir DAVID BARBOUR replied that he had seen it stated that the coet 
to the contractor was 1,500,000fr. 

. Col. YORKE stated that his figures were taken from the official report. 
Continuing under examination by Sir David Barbour, he said that there 
were many reasons for increasing the cost of the construction of tunnels in 
London. The chief was the frontagers rights. There were a number of 
cellars extending out under the roadway. With regard to tramways, 
frontagers had a right of veto if the line came within 9ft. 6in. of the kerb, 
and thia, of course, was instrumental in keeping the tramlines in the middle 
of {һе roadway. | 

. By Sir FRANCIS HOPWOOD : All the surface lines in Doston wereon 
the overhead system, and the electrical conductor was continued along the 
roof of the subweys, eo that the lines were quite continuous. Of courte, 
this was facilated by the fact that, in America, double-deck cars were prac- 


tically unknown. То construct a subway to accomodate a double-deck 
car would be a very expensive matter. He did not think the present 
interchange of traffic between the steam railways of London was very 
effective, as in many so-called interchange stations the passengers had to 
walk a considerable distance. As to the powers of the special tribunal, he 
considered these should include the authorisation of the compulsory pur- 
chase of land, not only for tramway or railway purposes but also for atreet- 
widening purposes. - ' 

By Mr. FELIX SCHUSTER : Although his duties chiefly consisted in 
dealing with questions of safety, he had no authority to consider the safety 
of property during tramway or railway construction, and refused to give 
any suggestions a3 to how this should be effected. The nature of the soil 
in London and New York was so very different that the question of 
subsidence from the construc'ion of tube railways was not nearly so 
important in America as here. 

By Lord RIBBLESDALE : He admitted that а good deal had already 
been done by Parliament for the protection of property owners during the 
construction of tube railways. Concerning the co ing authority to 
the decisions of the special tribunal, he would prefer to see this a State 
department rather than Parliament. 

By Sir ROBERT REID: If subways or tubes could be constructed a 
good many miles away out of London this would undoubtedly affect the 
housing question, but not the question of congestion of traffic. The special 
tribunal should ley down a scheme filling up the gaps in London, and when 
that was once accepted it should be used as a guiding principle ; and the 
tribunal should, of course, have the power to say which schemes should be 
carried out and which should not, subject to a confirming authority. 

By Sir JOHN WOLFE BARRY: [п many cases the London railway 
companies were unable to handle the traffic, owing to it being too great. 
With regard to shallow tramways, these should have fixed stopping- places, 
and if a connection could be made with the surface lines, it would be better 
to let the single street cars run into them. If this was not poesible, it would 
be more satisfactory to run trains, although in this latter event the ques- 
tion of signalling would arise. In Paris and America the municipal 
authorities had given considerable encouragement to the railway and 
tramway companies, whereas the case appeared to be the reverse asregards 
London. In his opinion he did not think a space of 9ft. бір. between the 
rail and the kerb was sufficient clearance, but this was the measurement 
laid down in the Tramways Act of 1870, and only on this principle could 
the Board of Trade work. 

By Sir G. C. TROUT BARTLEY : If the special tribunal were to be & 
body appointed with the consent of Parliament, he did not think that the 
Government would object to give up its present power of control. This 
was assuming the confirming authority to be a department of State. 

By Sir DAVID BARBOUR : If а comprehensive scheme were to be 
formulated, and no proposale were put forward, the special tribunal should 
have the powers to initiate schemes and carry them out. 

By Sir JOSEPH DIMSDALE: Undoubtedly local authorities should be 
heard before the tribunal concerning particular schemes. 

By Earl CAWDOR : He did not think а tube railway across Hyde Park 
would be so efficient ав а sballow subway. Ап additional advantage which 
would accrue from the appointment of a special tribunal was that, unlike 
Parliament, it would be sitting all the year. 

Mr. Н. W. STEWARD, one of the Light Railway Commiesioners, who 
was the next witness, explained the procedure under the Light Railways 
Act. Upto date there had been 400 light railway inquiries held, many of 
which, he was convinced, would never have been brought forward had the 
promoters been compelled to proceed by Private Bills, Iu and near London, 
applications bad been made by tbe London County Council, the London 
United Tramways Co, Barking Urban District Council, Walthamstow 
District Council and the Middlesex County Council, all of which had been 
passed with the exception of those by the London County Council The 
refusal of the latter was because the Council proposed to go to Parliament 
for special powers for road widenings, which the Commissioners considered 
an integral part of the light railway scheme. The nearest point to the 
London area for which an order had been granted was at Highgate arch- 
way (to the Middlesex County Council). 'This order had only just been 
put into force, the work of construction having commenced this month ; 
the order had been confirmed in December, 1901. Three years had been 
allowed for the completion of the work under the order. Up to January 1 
this year, 212 orders had been referred by the Light Railway Commis- 
sionera to the Board of Trade for confirmation, and a large percentage of 
those representing electric tramways bad been put into force. He viewed 
with favouran alteration in the powers of the Light Railway Commissioners, 
empowering them to authorise the compulsory acquisition of property as 
well as land. The object of the Light Railways Act was to keep down the 
expense of promotion, and anyone could bring forward an ebjection on the 
day of the inquiry, no question of locus standi being : 

Mr. J. J. DODDS, an assistant, Under Secretary of State for Scotland, 
next described the difference between Scottish provisional orders and light 
railway ordera, one of the chief being that the Scottish Commissioners 
could call witnesses. 

The Commission again adjourned for a week. 


Proposal to Supply Niagara Power in Toronto.—The Elec- 
trical World of New York says that an offer has been made by 
the Hamilton and Lake Erie Power Co. to the Mayor of 
Toronto to deliver 80,000 н р. of electrical energy in Toronto 
at $20 per horse power-year. The company offers to provide 
energy in Jordan, Ont.,at$10. It is stated that the company 
intends to obtain the power by connecting the Chippewa 
River and the Jordan. | 
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ELECTRICITY WORKS ACCOUNTS. 


The following is a list of works the accounts of which have 
been analysed, together with the dates on which statements 
and analyses of accounts have appeared :— 


Electric Tramways and Railways. 


Birmingham Trams. (Co.).. May 80, 1902; East Ham Trams, (Mun.) .. Nov. 
Blackpool Tramways (Mun. ) Nov. 14, 1902 панок Tramways (Mun.).. Jan. 
B a Fleetwood (Co.) Feb. 21, 1902| Huddersfield Trams. (Mun. )J an. 
Hull Tramways (Mun.) .... Jan. 23, 
Isle of Man (Co.) .......... May 
Leeds Tramways (Mun.).... Jan. 23 
Liverpool Overhead (Co.) .. Feb. 
Liverpool Trams. (Mun.) . May 
New General Traction (Co. 3 Jul 27, 
Oldham, Ashton & Hyde (Co.) July 5, 1901 
Waterloo & City (Co.)) Mar. 1, 1901 


&Са 
Br'mpt'n&Picc dill 
Central London (CO.) Aug. 1 
City & South London (Co. hs Jan. at 1902 
Douglas Southern (Co.) .... May 27, 1898 
Dublin United (Со.)........ Feb. 27, 1903 
Dublin and Lucan (Co.) .... Nov. 98, 1902 


Electricity Supply Works. 
i 1 
) Apr. [ 122 


"apon- Hall Hull (Mien } July 18, 1900 
Thames (Mun.) June 20, 1902 


паре) эз 


)- 
1 pal). . . . June 27, 1902 
Barrow-in-Furness (Mup.). . Dec. 26, 1902 
Bath (M оошсо wb ео ee 20, 1 
Beditord (M pal) == Ас. 8, 1000 
Belfast (Municipal) = = a AU (M 
(Company) — — Sept. 15, 1890 | Leyton Дыр; 
Blackpool апі ра ae Ne Я E 1802 eM 7 ~ Feb. 
e e NOV. verpool (Mun oo ~ ~ Ее 
Bournemouth 9 ~ April 18, 1905 | London Elec. Supply Co Sep 
Bolton (M ори wo = os Deo. 19, 1062 говозонеггу (Munici раб :: .Fe 
Bradford = en a DEC. 19, 1902 | Lymington (Company) Oct. 
Brighton aget on 19, 1902| Manchester (Municipal).. ‚Апа, 29, 1902 
Bristol (Munici . 8, 1902| Metropolitan Elec. Supply Co. ; 
Bromley (Kent) (Co.) өөө Мау 16, 190° | Morley (Munici ny 
Bromptoné Ke (Co.) Mar. 13, 1903| Newcastle and erick (Oa. Deo 
nie 22. Feb. 7, 190° | Newcastle-upon- АШ ) Јаз. 
Burton - upon - Trent (Mun) July 11, 1902 | Newmarket (Company)...... 
Bury (Municipal) July 11, 1902| Ne rt (Mon.)( nd 
Cambridge (пораву c canne 18, 1902| No mpton (Company 


Canterbury y (Municipal) t. 28, 1900 | Northwich (Company)) Oct. 
Cardiff (Municipal) ....... 9, 1803 biel ih Dom paa - — June 19, 1902 


Charing Crcss Co.'s W Hm A 6, 1902 
15 1006 Notti ere E ..Oct. 24, 1902 


End Area................ Fe А 
Charing Cross Co. шумек Feb. 903] Oldham Municipal) кл. 29, 1902 
Chelmsford 2 Mar. 20, i 


Chelsea (London) 
Cheltenham (M 
Chester n 


Jan. 


pany) — 
соси A abr ana ) asm. Ж. 23, 1900 ковша (Со ompany) - 
( 908 11, 1002 Salford (Municipal) 

. Oct. 31, 1902 86. Helens (Машара 
trict (Co, ) Sept. 18, 1901 St. James & Pall Mall А 
——( 20, St. Pancras (London) tuis Y Sept. 5, 1903 

(Muni pal) Feb. 15, 1901 | Scarboro (Com ipa =: t. 19, 1902 
(Monte 6, 1908 


оогоо е • 


dpa h: "July p 1902 
1, 1902 

оог Jan. 17, 1902 
QU Me qe oes Aug. 16, 1901 
asgo 1902 
Gloucester (Munici 
Great Yarmouth ( 


Greenock (Municipal) . ^»... Aug. 80, 1901 | Tunbridge Wells (Mun.) . Aug. 22, 1902 
Guernsey (Company)....... ih s 26, 1902 Wakefield (Muni 4 ) = diee: 1, 1899 
Guildfo сов = ) - жееп 19, 1900 | Walsall (Munici c...» = as Alay 93, 1902 
Halifax (Municipal)... — 6, 1902) Wandsworth (Compan „Мау 9, 1902 
Hammersmith Manici al).. 060. 31 1902 W рав” « .. Mar. 18, 193 

Hanlzr Шык. pal) - Nor. 7, 1902 Whitehaven (Munici Ged. 8, 1901 
Hanley (M al) . ~ AUG. 9, 1901 Wimbledon (Municipal) . .. Oct. 17, 1902 
Harrogate (Muriel pal) Jan. 25, 1901 | Winchester (Company) ....June 20, 1902 
Harrow (Company) .. .. Deo. 21, 1900 | Windsor (Cc mpany) ....— Dec. 5, 1902 
Hastings (Manioipal . July 18, 1902 том ( (Compan Deo. 22, 1899 
Hereford (Muni . Jan. 17, 1902 | Wolv b on unicipal) Jan. 24, 1902 
Hove e (Company) July 18, 1902 Wooiwion rapan), —-- May 81, 1901 
Huddersfield (Municipal) -May 93, 1902 W. раї) ы. April 18, 1902 
Hull (Municipal). July 4, 1902 Wycombe. Leu ТУРИ Ort. 17, 108 

Liverpool Municipal Tramways. 


The figures of traffic, mileage, and of costs and revenue 
given in our analysis of the Liverpool tramways refer exclu- 
sively to the electrical working, though necessarily the data as 
to capital expenditure and net revenue refer to the whole 
undertaking, which includes a small proportion of omnibus 
and horse-car traffic. The following table shows this propor- 
tion and the progress of the undertaking since 1897—the last 
year of the old company’s control. 


It will be seen from our analysis that there has been a 
general but not a large rise in the costs of working. The 
total costs per car mile (electrical) increased from 68d. to 
6:89d. in spite of a considerable improvement in the main- 
tenance and repair bill. The chief seat of the increased 
expenditure was the power item. It ig interesting to note 


m 1697. | 1898. 1899. | 1900. 1902. 


| | 190). ` 


Bion 88, 109,084/|41,772,084:63, 771, 450 82, 367, к 108, 780109, 385,585 


Eleotrio 785,064 15,883, 160 58.068,53 1 100,070, 789 108, 906, 472 

Horse. . 30,596, 229 31, 985,158 89,321, 916,19,051, 87 218,166 74.685 
ue . 7,812,855 9,(01,819| 8.596,44 5,947,552, 813,895 ; 

1 

Total . 6,013,182] 6,279, 758 7,600,546] 9,100,866 10,970,068! 11,790,815 

Electric 53,197, 1,478,750 5,581,857. 10,771,461 11,705,425 

Horse. 4, 674, 609 4,736, 103 4.758.652 2,571.16 46,247 

Buses... 1,238,573) 1, 490,458 1,368,141 — 915, 316 182,35 68,856 
Receipts 

Total ...| £290,743 £314, 207| £359,929 £417, ун £168,383| £506,728 

Eleotric 087 77,145 284,759 463,104] — 504,501 

Horse...) 239,399 250975 234,766 105,212 717 278 

Buses . 51,3444 59,145 47, 27,603 4,502 2,146 


— — M ж Ra ee 


that the number of passengers and the receipts per car-mile 
remained very constant. 

An interesting record of the temperature and rainfall 
appears in the official accounts in relation to the question of 
providing а top cover for cars. The seating capacity of the 
inside of the standard car is 22, against a total capacity of 
56, therefore, in inclement weather, only 89:8 per cent. of the 
total seating capacity can be conveniently used. From the 
meteorological reports the daya during the year on which 
the rainfall exceeded 0:05 of an inch, and could be described 
as in any way wet, were 74, whilst the cold days were 32. Four 
of each of these two classes were concurrent, thus giving a 
total of 102 days, or 28 per cent. of the year, when outside 
travelling was unpleasant. On the other hand, there were 
178 days, or nearly half the year, when the temperature was 
50deg. or over, and when outside travelling would be preferred. 
The 90 remaining days were dry, with the temperature over 
85deg., thus rendering outside travelling practicable. 

The conclusions were, that whilst a top cover is necessary 
for less than a third of the year, it would be a nuisance for 
nearly half the year, and should, therefore, be capable of being 
brought in and out of use simply and speedily while still 
preserving the amenities of outside travelling. 

The general manager has attacked the problem and 
designed a cover with a view to meet the above conditions, 
and a number of cars so fitted have been in service since 
December 2nd. The adopted arrangement is said to have 
increased the top deck seating accommodation from 84 to 43, 
and to have provided a covered seating сара зіу of 58 instead 
of 22 passengers. 

The following extra data relative to the working is interest- 
ing in relation to the accounts The average number of cars 
in service during 1902 amounted to 380, as against 355 in 
1901, an increase of over 7 per cent. ; the i increase in the car 
mileage of 1902 over 1901 being 7:5 per cent. The average 
price paid for energy (including all charges) delivered into the 
feeder boxes amounted to 1:199d. per unit. The greatest 
number of cara in service on any one day was 429. 


Staff, &c. 


The present staff of the tramways department consists of the following— 
viz. :—general manager, traffic superintendent, works superintendent, 
assistant electrical engineer, district works superintendent, depót inspector, 
lady superintendent of cash, ticket and punch department, chief clerk, 
general manager's secretary, chiof traffic clerk. 


Clerical Staff BU ud Overhead Department. 
1902 1901 
Мае..................... E rm 1902 1901 
Female 80 18 à : 
Car sheds | {ап{в NEN See 14 22 

Foremen, mechanics, Drivers, painters, 

brake-fitters, trol- labourers, &. 26 24 

ley -fitterg, & 89 18 
Washers, &. ......... 197 215 Stable Department. 
a T 235 Foremen, horse- 
Labourers, &c. ...... 66 67 keepere, &c. 10 28 
Building department 28 30 . 7 

Trafic Department. сакта 

District, motor апа Provender depart- 

ticket inspectors ment 2 3 

and timekeepers... 102 81 Tailors... ........ ...... 4 7 
Drivers 659 646 Saddlerrs 1 1 
Conductors ss 584 595 Watchmen 6 6 
Pointsmen, trolley ` Shoeing smiths ...... — 3 

turners, signalmen — — 

and labourers 110 117 Total... 2,301. 2,293 
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The following revieion of wages of ei | | LIVERPOOL TRAMWAYS. 
and conductora came into operation on Sep- F | Tm : 
e €—— Liverpool Corporation. 
tember tot. Mot Perh Date of л RIA, of Working.................... ...... | November 16, 1898. 
i ш а Bystem .......... — À — 2 —— Overhead trolley at 500 volts, 
VVV per Manager... i oed is beide 5 . ee. C. R. Bellamy. 
After 12 months’ satisfactory service 61d. | "^99 enm J. A. Brodie 
After 2 years’ satisfactory service... 634. Engineers ...... кый 2 ЧУТТЯ ade Ен A. B. Holmes. 
Conductors. T 
On appointment А 
After 12 montbs'satisfactory service 540. Year ended Year ended 
After 2 years’ satisfactory service... 6d. PERIOD. DEC. 31, 1901. DEC. 31, 1902. 
The wages of Inepectors have also been QUANTITIES. 5 REDE 
шее, ы Бона = Train or car тйгаде........................... МОК iot 70, 777,614 11,705, 25 
Orp Rats. INCREASED КАТЕ. Passengers Carried ............... СОИ „ 100,076,789? 108,906,472/ i 
5e. 2d. to бв. 5d. per day. бз. to 7s. 6d. per day. Length of line authorised (milee).................... РОТИ is — — 
The increase in wages is on the basis of a six „ „ Constructed „..................... "m — — 
days’ week. » „ under construction (miles) .................. — = 
| „ of route worked (miles)) 54 66 
Ав will be вееп from our table the NC single = ег бе, 5 e E — 
intaining and renewing the ji „ double track worked (miles) Е 

5 * sane t as : Total equivalent length of single track worked aoe : 100 5 

Over eee recreate auip ment. CUNE Rolling stock, No. of motor cars ог locos. .................. 4882 

1902 was £6,224, as against £8,955 | Rolling stock, No. of trailer car q ME 

in 1901, and it is interesting to record "e 5 

that this work is at present carried Total, , Fer mileof} Total. Per mile o 

out by a staff consisting of an assis- CAPITAL, 5 

tant electrical engineer, district works verius о) 3 ТРЕ 6666 600 (sees = | — = = 

superintendent, seven linesmen, seven | , d y .... ... - — — — 

assistant linesmen and 26 drivers, | Received (rotal) . ее еа £1,452,278: £26,890 [El, 814.151 £27,500 
peinters and labourers. The depart. s (вһаге)..................... MAN bon UE MP = — — 

ment has in servie one motor tower | . , G %% HE DAE 1452278, 26:90 | 1,814,151 27500 

waggon, six horte tower waggons, one | З line open for traffic... ... ©" — — 

pole waggon, one breakdown waggon „ in course of construction — — — — 
and one rail waggon. On working stock, with power station = = == = 
We gave in our issue of May 80 On miscellaneous ............. ———Ó 82 8 cvs = == == = 

1902 e howing the n abet Balance of Capital Account — ipsis: — 397,150 – 7,360 |- 18826 |- 285 
"anges travelling’ on a ivpica] | Reserve or Sinking Fund. .. * 184.285 | 3,410 | 239586: 3630 

of passengers Ta E on a typical | Depreciation Fund Ыы лиш. Sed .| 68,827 | 1.850 | 120,158 1,820 

route during each hour between 5 a.m. am Pas 

and 12 p.m. Tous | mile. Total, mile, 
The average length of 1d. stage is REVENUE. ft. ö 
bae шр laing] rot q 5 — £469,020 | 10464. 2510911 | 10474. 
3t miles, and the follow table explains P, таа trete . кен 463,521 | 10343. | 504,304 | 10344. 
itself Б bag Miscellaneous sources oos T—— жеө 5,499 0°125d. 6,607 0155d. 
А ercentage EXPENDITURE. 

%%% Ob total: || otal. eacus o ee cet de 4904954 | 677954. |£336.004 | 68904. 
Id 97.679, 4602 89:55 Power or Generating Expense . E EN 72,8508 16124. | 82,753 1'696d. 
2d. ..... 11,119,277 бө, 10:16 jur КО Н НЫД ЫК РОК ———— a s acu zm 
Se 496,880 ..... 045 hoc n de =з = == = 
dd. 35,122 0-05 ОП, water and в(огев.......................................... — — — — 
Sd. 5,844 4. 001 Repairs and renewals at station . . = = = = 

OS Maintenance Repairs and Renewals outside Station 63,226 I4l0d. | 63,175 1:295d. 
Maintenance of way .....................................›.... 10,202 0221. 14,000 072878. 

REMARKS TO TABLE. Repairs of structure and buildings ........................ 5,518 0-078d. 3,269 9.9524. 
Overhead line and cables . ã . . 8955 0˙200d. 6,224 01284. 

LIVERPOOL TRAMWAYS. a Exclusive of Gars ²·⸗m] ;; G EA DNO dare 38.356 0· 855d 37.179 . 0 7634 

196,602 omnibus and horse car- miles. b Exclusive Сар equipmenia ? : , : 

of 1,031,991 passengers by omnibuses and horse * q P seco9060018009029259*9 „„ „ „ „ „ „ „ „ 2 195 0-0494 2.503 0:051d 

cars, с 422 double-deck, single-truck 12 Miseellsn eds . 25 . . , . 

single-deck American type cars, three double-deck | Trafic Expenses .......................- . 182,188 2945d. | 144,602 £'965d. 

American type and 15 single-deck German motor Salaries aud жадев............................................ 108,977 2:4504. | 119,089 2:440d. 

iae fom ed coner LET Ge IMPR puel lighting, water ай! аси cou s 10,546 , 02304. | 14,331? | 02944. 

pany, £561,587 cost of re. uei, ughiing, water, | н "Ac 
constructing and extending tramway lines for Ticketa and stationery ................ F 5,580 0`0804. 5,527 0˙072d. 

i 0 TTT ры Ыйы сыга. 6.202 0'1594. 7,655" | 01574. 

, оп апат Dg з . 6 BX 5 е; Я — P 

of 16,534 by 55 and 65,056 by 5 General charges ( ꝓ—ͤ—ᷣ̃ ID 9,522 02124. 11,1779 02294. 

„ of 75 ene by роте сыз and на 5 CCC ecu UR FEE uad E = == == 

, y omnibuses. g Ouble deck, single- tationery and printing.... —ũ—4ũ4“9ẽ 32: тт TA grs а 

American single dock motor cars lao 18 “single Чазын E B iehment сһагдев.............................. ш = 2099 0 е4: 

rman motor rs wi railers.“ nciludes |] Mhce lau eds 6 0 ТТА 

2486, 184 net expended. in purchase and on lines of Rents, rates and taxes .. ....... КОРИ e 18,804 0 4194. 21,0091» | 0'432d. 

Liverpool United Tramways and Omnibus Co., | Afiscellancous items oseese . . 8,692 01944. V — 15,207 | — 07771d. 

£257,822 on tramway lines, £587,087 on recon- 

struction and extension of lines for electrical Per cent. to Per cent. to 

on land and buildings, £258,090 da cars aud 220.257 dm core c MEC Б Ер) 

to purchase of ‘Garston and District Tramways. FINANCIAL RESULTS, ee * 

ing fand 21,08), tramways undertaking башк fund | Working Profit for Period ................. — Ü £147,082 8987 '£173614' 9697 

£47,895, reconstruction, extension and equipment Sum carried to depreciation fund .............. . 35,215 2:157 50,552 281% 

sinking fund £77,577, set aside for cancelat on of reserve fund ............................. 48,932 2:997 51,924 2:907/ 

, ß аан а ан 45,328 | 277% | 46195 | 2687 

"reserve, renewal and depreciation account" | Net Profit for Period . 17,607 1:087; 25,166 1417 

2 Р А aser i re ча 1 e di) Balance from last account nil — nil — 

„229. rave e 4:5, еѕ 

£1,960, cleaning, ы his dee (eaves £9,074, | Balance Available for Distribution... . .. . . . . . 

ep ee n, den, | €— 
сс. (W з 1 › | Percentage of total expenditure to revenue ............... 
£489) £2,420, lighting of route £142. kets 

8 22.645 printing and stationery £385. | Revenue per Mile of Route . . . . . e 

п Uniform, clothing, bags, &c., £4,171. o Manage- Expenditure per mile of route . . 

ment and office expenses £5,344, directors £750, | Revenue per Passenger from Farees m 

contribution to City fund £1,700. p Ratesandtaxes Total Revenue per Passenger 

£13,756, rents £1,317, rental of tramway lines in | "^. "UC EDU REOS D HERPES hee . . neant R 

Bootle £5,853. 9 Compensation and law charges | Number of Passengers per Car-mile ........................ : 

£10,875, шишке, кришна ы $ (B. O. T.) units generated ........................... 885 

managemen Stamp duty 4677. r r de- » ‘i „ ригсһавей............................ 14,333,592 16,855,113 

working. s Atter deducting он аш Generating expenses per unit generated ........ РЯ ae = 2 

horse tramways and omnibuses, Mean price paid per unit purchased . . . | 1'21d, 118d. 
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MUNICIPAL WIRING. 


An important question of principle was discussed in the 
House of Commons on Monday, in the short debate on an 
instruction to the Committee which is to consider the London 
County Council (General Powers) Bill this session. In this 
Bill there were two olauses— Nos. 68 and 64—set out in full 
in another column of this issue, which threatened to do 
considerable damage to that branch of the electrical industry. 
known as “ house wiring,” or occasionally designated by the 
more pretentious title of “ installation work.” The clauses, 
if they had been passed, would have conferred on the London 
Borough Councils the right of entering into business as 
wiring contractors, empowering them to wire buildings, 
sell and let upon hire electric light fittings and other 
accessories, ‘and to raise money for this purpose. Their 
customers, moreover, were not to be confined to existing elec- 
tric light consumers, or intending consumers who had applied 
for в supply of electricity; it was proposed to allow the 
Borough Councils to wire new buildings before these were 
occupied, with a view to prospective consumers. In fact, 
competition would have been offered to the wiring contractor 
in every branch of his business. 

It is difficult to see what advantage could possibly accrae 
from direct competition with private enterprise, as was pro- 
posed in this Bill. Ina little town in which the amount of 
wiring to be done is so small that it would not pay a good 
wiring contractor to settle there, the case might be different, 
but in.London itself such a reason manifestly does not 
exist. Turning to the debate in the House, in order to see 
what reasons were adduced to prove that this measure was 
necessary, we find that three members only spoke in its 
favour—two Radical members for London, Mr. Joun Burns 
and Mr. Loven, and the member for the Barnstaple 
division of Devonshire, Mr. Soares. Mr. Burns’ reasons 
were most ingenuous. He had two of them. In the first 
place, he argued that if a Iccal authority could supply 
electrical energy cheaper than a company, which he assumed 
to be the case, it could also wire houses and supply fittings at 
a cheaper rate. It is obvious that the two matters have 
nothing to do with one another, but even if they had, the 
prices charged for electrical energy by companies in Lon- 
don are, as a matter of fact, about the same as those charged 
by metropolitan local authorities, and certainly the latter 
prices are not 50 per cent. lower than the former, as was stated 
by Mr. Burns. Mr. Burns’ second argument was that wiring by 
local authorities and the terms of payment these would impose 
would facilitate matters for churches and chapels desirous 
of having electric light—another ridiculous and illogical con- 
tention. Mr. Soares stated that at Barnstaple their experi- 
ence with municipal wiring had been favourable, and that 
the same should, therefore, be the case in London! The 
Barnetaple Corporation, by the way, has been wiring without. 
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special powers, and a legal action is pending to restrain them. 
Mr. Loven, the second champion of the London County 
Council, based bis argument in favour of the olautes on the 
fact that other Local Authorities had obtained similar powere. 
It cannot be denied that this is the case, several Local 
Authorities having obtained such powers, for the most part 
by means of clauses safely hidden in Omnibus" Bills. Even 
the London County Council in ite Bill has the clauses in ques- 
tion well hidden away, and much credit is due to the London 
Electric Contractors’ Association for having brought them 
to prominence and organised an opposition to them. The 
London County Council has other Bills dealing with 
electrical matters before Parliament this sessicn, yet it buried 
the clauses in question in a “ General Powers” Bill the most 
prominent feature in whose title was the question of disposing 
of the carcases of dead horses. The full title of the Bill is as 
follows :— 

A Bill to empower the London County Council to purchase lands ; to 
extend the time for completion of certain works and acquisition «f 
lands; to empower the Metropolitan Borough Councils of Camberwell 
and Kensington to execute works and purchase lands ; to make provision 
with respect to premises used for receiving horses for slaughter and 
сагсавев of dead horses and the removal and disposal of dead horses; to 
alter the method of testing gas employed by the South Metropolitan Gas 
Co.; to make provision with respect to the drainage of Upper Norwood ; 
to confer powers upon Metropolitan Borough Councils with respect to 
atreet markets, the fitting of premises of consumers of electricity, and the 
provision and maintenance of public clocks ; and for other purposes. 

Another point which must be considered in view of this 
debate in Parliament is the construction to be placed on 
the Electric Lighting Acts with regard to power for electric 
wiring. It has been the general opinion that the Under- 
taker '' is authorised to supply electrical energy under the terms 
of the Acts, but that the wiring of buildings lies outside his 
province. This reading has to a certain extent been officially 
confirmed by the fact that the Local Government Board 
has recently refused to sanction municipal loans for 
wiring unless the applicant has had special powers for 
this purpose. Moreover, the London County Council would 
hardly have gone to the expense of seeking special powers 
for this purpose for the Metropolitan Borough Councils 
unless it had been well advised that the Councils did not 
possess these powers under the original Eleotric Lighting 
Acts themselves. On the other hand, it has been argued that 
the passage The undertakers may generally do all 
such acts and things as may be necessary aud incidental to 
such [electricity] supply" occurring in Clause 10 of the 
Electric Lighting Act of 1882 must be construed as allowing 
the undertakers to wire buildings for electric lighting. This 
is an important matter, which we hope will soon be settled 
definitely. Such an interpretation, if upheld, would enable 
Local Authorities to compete with local tradesmen, and such 
competition is strongly to bo deprecated. In the case of very 
small towns and villages, in which it would not pay wiring 
firms to establish themeelves, there is much in favour 
of the supply undertaker obtaining special powers to do 
wiring, but in ordinary circumstances there is nothing to 
recommend it. Even from the point of view of the broad- 
minded supply undertakers themselves, wiring contractors are 
usually regarded as an excellent canvassing medium, which 
should be encouraged rather than discouraged. We recom- 
mend wiring contractors in other towns to examine carefully 
the Omnibus Bills” which their local authorities are pro- 
moting, and if they find in them clauses seeking powers for 
house-wiring, to spare no pains to oppose them. In some 
cases, we believe, the local centres of the National Electric 
Contractors’ Association have. taken the matter in hand, 
and in this they deserve the fullest support. | 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Founnmsr p'Arsz.] 


Micro-magnetometer.—V. Crémieu and Н. Pender have, in 
the courte of their joint researches on the magnetic effect of 
electric convection, had occasion to devise & magnetometer 
based upon an entirely new principle, which fits it for very 
delicate measurements. With the aid of an ordinary astatic 
combination, it is not possible to reduce the disturbance due 
to the earth’s magnetic field down to 10-9 electromagnetic 
units of field-strength, or anywhere near it. Besides, every 
astatic combination has a slow and continuous displacement 
in one direction, due to the unequal demagnetisation of the 
two needles, which is increased by the use of alternating 
discharges or current. All these objections may be avoided 
by using a very simple contrivance, consisting essentially of a 
emall horizontal beam carrying at one end a vertical magnet, 
and at the other a brass counterweight, and suspended by a 
torsion thread, preferably of silver, attached to its centre. 
When the magnet is exactly vertical, the earth’s force pro- 
duces no couple whatever upon the suspended beam. If, now, 
the lower end of the magnet is introduced into the field to be 
measured, it is eagy so to arrange matters that the upper end 
should be practically unaffected by the field. The authors 
have been thus enabled to obtain а deflection of 68mm. for a 
field of 10 C.G.S. units. 

[CRÉxiEU and PENDEB, Comptes Rendus, March 9, 1003.] 


Electric Cc nvection.— A new confirmation of the magnetic 
effect of an electric current, popularly known as the Rowland 
effect, is furnished by M. Vasile&co-Karpen. In his experi- 
ments an ebonite disc, bearing on both sides sectors of tin- 
foil, revolved between two glass plates provided with similar 
sectors outside. The two sets of sectors were respectively 
connected with the two terminals of an alternating circuit, 
one of which was also earthed. This gave an alternating 
induced convection current of intensity i. This current was 
used to induce an alternating E. M. F. in two wire coils applied 
to the glass from outside, of the value Мог. If now the coils 
were closed through a condenser, and the circuit thus formed 
had a proper period equal to that of the alternating source, 
the difference of potential produced could attain a high yalue. 
The author used a disc 80cm. in diameter, with an interspace 
of 13mm. between it and the glass plate. By using an equi- 
valent alternating current to that induced by the moving 
charges, he eliminates the potential of the sectors, its capacity, 
and the absolute value of the equivalent current. He found 
that the capacity of the disc remains the same up to at least 
800 reve. per min. The convection current was found to be 
equal to the current required by theory. 

[VASILESCO-KARPEN, Comptes Rendus, March 9, 1903.) 


Ilectric I hermostat, —C. Marie and R. Marquis describe a 
simple and easily regulated thermostat in which the vessel 
contains distilled water heated by means of a platinum wire 
placed at the bottom of it. The regulation is effected by means 
of a wide glass tube filled with acetone, and acting as a liquid 
thermometer. The thermometer tube bends down into a 
vessel filled with mercury and communicating with a mercury 
reservoir, As the temperature rises, the acetone depresses 
the level of the mercury and thereby breaks the contact between 
а platinum wire and the surface of the mercury. The current 
through tie platinum wire works a relay which in turn 
controls the heating current. An electrically-driven turbine 
keeps the water at a uniform temperature. The box contain- 
ing the water is surrounded with wood shavings to prevent 
loss by radiation. The level of the mercury surface and 
through it the temperature to be held constant is regulated by 
means of an additional mercury reservoir which can be con- 
nected with the first reservoir and disconnected when the 
desired temperature is attained. The temperature can be 
kept constant to within two or three hundredths of a degree 
centigrade, which means that a body placed in the bath will 
have a temperature constant to within 0-01deg.. 

Manus and Marquis, Comptes Rendus, March 9, 1903.) 
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Voltameters with Platinum Electrodes.—A. Bartorelli has 
studied in detail the course of the polarisation and resistance 
of voltametric cells consisting of platinum electrodes dipping 
into a more or less concentrated solution of sulphuric acid. 
He finds that as the current increases the polarisation 
increases also, but not in proportion to it. At high current 
intensities а maximum is attained, and this maximum is main- 
tained for all higher values. This result is of importance 
with regard to the ionic theory. For concentrations of 1, 5, 
10 and 15 per cent. the maximum polarisations are attained 
with current densities of 50, 62,75 and 100 milliamperes respec- 
tively at the electrodes. The value of the maximum polarisa- 
tion varies from 2-7 to 2:9 volts from a concentration of 1 per 
cent. to a concentration of 15 per cent, and is, therefore, 
nearly constant. The conductivity shows а very similar 
behaviour, attaining a maximum which appears to become a 
constant. In the case of platinum as well as aluminium elec- 
trodes, the resistance at high values depends almost exclu- 
sively upon the surface of the electrodes. The variations of 
resistance are, therefore, attached to the surface of the elec- 
trodes, and may, therefore, be called resistances of transition. 

[A. BARTORELLI, PAysikal, Zeitschr., March 15, 1903.) 


Salvionis Micro-balance. — J. Giesen regards the micro- 
balance invented by Salvioni as a very valuable addition to our 
instrumental resources. It consists of a glass fibre fixed hori- 
zontally at one end, and having а platinum hook and a spider- 
line attached to the other. It weighs from 0:2 gramme to 
0:001 milligramme, and may be used for determining density 
of gases. To do this, a light hollow sphere of glass is weighed 
by this balance in the various gases, and the density deter- 
mined by the loss of weight observed. Other applications 
are for the measurement of absorption of water vapour and the 
condensation of gases in solid bodies. | 

[J. Giesen, Ann. der Physik., No. 4, 1903.] 


Absorption of Gravitational Energy by Radio-active Bodies.— 
W. Kaufmann makes short work of Geigel’s supposed discovery 
of the diminution in weight of a body exposed to radium rays 
(see The Electrician, February 20, 1908, p. 714). He has 
repeated the experiments described, and finds that the effect 
is the same whether the cups placed under the body contain 
radium or not. It is only necessary that they should have 
been touched with the fingers. The air-currents ascending 
from the cups thus heated are sufficient to produce the effect 
observed. On eliminatihg this source of error, the effect 
disappeare. 

| [W. KAUFMANN, Ann. der Physik., No. 4, 1903.) 


Hall Effect in Liquids.—P. Moretto has extended his Hall 
effect researches to the case of liquids with decidedly negative 
results. His apparatus consisted in one case of a Y-shaped 
strip of filter paper soaked in the solution to be studied ; in 
another case of a liquid layer between two plates of glass; 
and in a third of a gatter cut in an ebonite plate and holding 
a liquid. He examined aqueous solutions of sulphuric acid of 
different concentrations, of copper sulphate, bismuth nitrate, 
pure mercury and bismuth amalgam. The results obtained 
were compared in every case with the behaviour of a standard 
plate of bismuth, which showed the Hall effect particularly 
well. In spite of the great sensitiveness of the method, and 
in spite of the great variety of the arrangements, the Hall 
phenomenon could not be detected in any liquid, not even in 
the bismuth amalgam. This shows that the convection of the 
electric current by liquid ions is not affected by a magnet as 
is the convection by electrons in a solid. 

[P. Мовктто, PAysikal. Zeitschr., March 15, 1903.] 


Royal Society.— Among the Papers down for reading 
yesterday were the following : —“ The Electrical Conductivity 
Imparted to a Vacuum by Hot Conductors,” communicated 
by Prof. J. J. Thomson, F.R S., by O. W. Richardson; On 
the Dependence of the Refractive Index of Gases on Tempera- 
ture" communicated by Prof. J. J. Thomson, F.R.S., by 
G. W. Walk | 


er. 


THE AUTOMOBILE EXHIBITION. . 


Electric automobiles are comparatively few in number at 
the great show which opened on the 21st inst. at the Agri. 
cultural Hall, and which will close to-morrow. Although 
there are probably more electrically-propelled vehicles at this 
show than have appeared at any other ever held in England, 
there are also more steam and petrol carriages, and the pro- 
portion, therefore, remains practically constant. Little new 
or original in design presents itself in connection with electric 
vehicles—or, as they are now frequently styled, electromobiles 
—and there is apparently little to choose between the various 
makes. Asa sporting adjunct, the electric car has no place, 
and its noisy rival, the petrol car, claims the lion’s share of 
attention, both as regards makers and the public. In spite 
of the fact, however, that the former is at present essentially 
the property of those with much leisure or others who only 
require a town carriage, there is unmistakable evidence that 
it is speedily becoming more popular than it has been, and 
that the time is not far distant when electricity may even 
out-rival petrol as a motive power. , Formerly, it was unusual 
to find any other style of electric carriage than a landaulet " 
or brougham, or anything that would be eminently unsuitable 
for touring or general pleasure purposes, but now there is a 
tendency on the part of makers to build phaetons, *' runaboute, ’ 
&c., and with a greater diversity of design there must neces- 
sarily come a wider application. 

The London Electromobile Syndicate at stand No. 14. 
This firm shows three electric ** Runsbouts,” each capable of 
seating two persons, and having speeds which may be varied 
from 3 to 12 miles per hour. Each vehicle is fitted with one 
series-wound four-pole motor of 8 в.н.р., which is suspended 
under the centre of the car, and is connected by intermediate 
gearing and sprocket and chain on to differential gear fixed on 
the back axle. The battery consists of 40 cells made by 
the Hart Company; it has a capacity of 50 ampere-hours 
when discharged at the 12-hour rate, and each cell is 
contained in an ebonite box. The whole battery weighs 
110lb., and is divided into four sections which are automati- 
cally connected up in series or parallel by a movement of the 
controller. One charge will propel the car, which weighs 
10 owt. with the battery, for a distance of 40 miles on the 
level road. Control is effected by means of a single lever 
situated at the right hand of the driver. There are three 
brakes—one electric, one band and one internal friction brake 
on the intermediate gear. Тһе syndicate which manufactures 
these cars points out how extremely useful they would be to 
central station engineers who have to superintend extensive 
areas; they are, obviously, very suitable for this purpose, 
especially when `і is considered what excellent facilities 
central stations have for re-charging batteries. Their appear- 
ance is pleasing to the eye, and they take up very little room. 
One of the cars bears a card indicating that it has been 
purchased by Lord Salisbury. 

Another highly interesting stand is that occupied by the 


Anglo-American Motor Car Oo., which shows, amongst other 


cars, several electrically propelled vehioles of various types. 
One of these marks quite a new departure in electric traction ; 
it consists of a huge waggon capable of carrying a load of 
2 tons at a speed of 9 miles per hour. On the back axle are 
two 7 н.р. four-pole motora, made by the General Electric Co. 
of America. The battery consists of 40 cells divided into six 
sections, three being supported under the framework of the 
waggon on either side. It has a capacity of 200 ampere- 
hours, and enables the vehicle to be driven a distance of 
85 miles on one charge and when fully loaded. All the weight 
falls vertically on the springs, there being no lateral or end-on 
stresses, and the construction is of the locomotive pattern. 
This waggon or truck is of very sound design, and is the first 
of its kind to arrive in this country. The company constract 
5-ton trucks, delivery vans and ambulance waggons on similar 
principles. | 

The Phaeton” shown on this stand, and manufactured 
by the Baker Motor Vehicle Co., is a standard type of American 
electric carriage. It has only one motor of less than 1 н.р. 
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and is capable of running 40 miles on one charge. A single 
lever controle the reverse speed and three forward speeds, the 
maximum of which is 14 miles per hour. The machine is 
fitted throughout with ball bearings, and has two brakes, one 
electric and the other а band brake acting on the rear axle. 

The Waverley Electric Vehicle Co. at stands C and D 
show six electric vehicles of various types, including run- 
abouts and a tradesmen's delivery van. These vehicles are 
fitted with four brakes, one being electric, and have flexible 
rear axles. 

Other firms who show & number of electric cars are as 
follows :—The Buckingham Palace (Garage Co., Messrs. 
Pritchetts and Gold, Messrs. Shippey Bros., &c. 

Many of the electrically propelled vebicles shown have been 


fully described and illustrated in The Electrician on past | 


occasions, and many of thoge which have not been described 
differ in excessively small details from those which have. 

Quite apart from cars, there is another section of the 
exhibits which is none the less interesting—viz., the electrical 
&ocessories. Неге are sparking coils, plugs, accumulators, 
wires, terminals, lamps, meters and an endless variety of 
devices all conducive, and in some cases absolutely necessary, 
to the successful working of a petrol car. But among all 
these there is nothing startling in originality or calling for 
special comment. Some of them are well made and 
finished, others, on the contrary, are exceedingly crude and 
badly designed. 5 

In order to add to the comfort of those who drive motors іп 
cold weather, the Dowsing Radiant Heat Co. have brought 
out an elecirio foot warmer, and this is being exhibited at 
stand No. 10 in the Arcade. It consists essentially of one of 
the company’s patent lamps and reflectors which is enclosed 
by a polished copper case. This case may be covered with 
similar leather or cloth to that in which the car is upholstered, 
and when not in use may be stowed away, occupying an 
exceedingly small space. 


(To be concluded. ) 


THE NATIONAL PHYSICAL LABORATORY. 


The annual meeting of the general board of the Laboratory was 
held at Bushy House, Teddington, on Friday last. Lord Rayleigh, 
the chairman of the board, was supported by Sir F. Hopwood, Sir 
E. Carbutt, Sir W. Preece, Sir A. Rücker, Col. Crompton, Mr, A. 
Siemens, Prof. Perry, Prof. Larmor, Mr. Kempe, Mr. Stromeyer 
and a large number of other members of the board. The ann 
report of the Executive шерш details of the work since 
the opening of the Laboratory by H.R.H. the Prince of Wales, was 
approved: 
| e report contains a list of the work done at Bushy House from 
March 31 to December 31, 1902, In the department of electricity 
and magnetiam the following tests have been made :—Resistance 
coils (11), resistance boxes (3), condensers (6), permeability and 
hysteresis tests (5), conductivity tests (4) inductance tests (1), 
miscellaneous (1). 
Applications have been made for a number of other teste, which it 
has impossible to carry out, mainly because of the incomplete 
аша of the laboratory. Among such applications may be 
noted the following :— | 

(1) Testing of glow lamps, (2) standards of light and photometry, (3) 
testing of electric fans, (4) testing of oil flash-point apparatus other than 
that certified by the Board of Trade, (5) testing of ammeters up to 1,000 
amperes, (6) testing of alternate-current meters of various kinds up to 
2,000 watte, (7) testing of globe strain insulators for tramway work at high 
alternating potential, (8) general inquiries as to testing high-voltage alter- 
nating instruments, (9) standards for extremely low temperatures, (10) 
specific heat and latent heat of petrol, (11) specific heat of iron and nickel 
at high temperatures, (12) testing of a number of three-phase measuring 
instruments and meters. 


The equipment however is, in various ways, being extended, and 
it will be posce shortly to undertake a number of tests similar to 
those which have been declined. This extension is due, in many 
cases, to the generosity of friends of the Laboratory. Thus, Messrs. 
Siemens Bros. & Co. are giving machinery for generating alternate 
current, while а complete photometric outfit, rem bY, Sir Wm. 
Preece, the Electric Power Storage Co. and Mr. A. P. Trotter, 
will shortly be in use, as already announced in The Electrician. 
Tests and experimente, involving. the use of alternate. two-phase or 


three-phase current, will be undertaken, provided funds are forth- 
coming for the neceesary measuring apparatus, The report adds that 
it will be difficult for the pretent staff to undertake the charge of a 
photometric laboratory, and though it appears probable that the fees 
will ultimately go far to cover ‘the expenditure, this cannot be the 
case at once ; still, in view of the importance of the matter, the 
committee are of opinion that the work should be undertaken. 

With rd to the research work, in the electricity division, 
Mr. Campbell and Mr. Melsom have been поре chiefly in setting 
up apparatus and in standardising the methods of testing. The 
standard air-condensers are now installed, and their capacities have 
been re-determined by Mr. Campbell. Мт. Smith has made an 
inter-comparison of the resistance coils of the British Association and 
some standards certified by the Reichsanstalt ; he has also made 
good progress with the construction of a number of mercury standards 
of resistance, 

The extension of electric traction in the neighbourhood of Kew 
has rendered the magnetic records which are still being taken there 
of very little value; the committee regret that progress in obtaining 
а new site for a magnetic observatory has been slow; they trust, 
however, to be able to report something definite before long, 
meanwhile the records required for co-operation with the Antartic 
Expedition have been obtained at Bushy House. The tramlines 
ii Meer laid in Teddington, and the cars will be runuing very 

ortly. | 

A committee, appointed by the Secretary of State for War, has for 
some time been considering the question of the production of standard 
leading screws for lathes for use in Government workshops and else- 
where, A machine for this purpose has been built by Messrs. Sir W. G. 
Armstrong, Whitworth & Co., to designs approved by this committee, 
and is to be placed at Bushy House in charge of the committee. 
The Office of Works has now under consideration the plans of a 
special building for this machine. It will be the duty of the 
committee to issue to the Government workshops and to the trade 
certified copies, made by this machine, of the standard screw. 

During the year a representative committee under Sir Wolfe Barry, 
as chairman, has had under consideration the question of making 
known to manufacturers and others the opportunity afforded them 
by the Laboratory for tests of all kinds, and of securing support either 
by subscriptions or otherwise. This committee is still continuing 
its labours, and the results have so far been gratifying. 

The following subscriptions, towards the proposed fund of £2,500 

т annum, have been promised, in moat cases for five years :— 

itution of Civil Engineere, £500 ; Iron and Steel Institute, £200 ; 
Society of Chemical Industry, £100; A. F. Yarrow, Esq. Qr the 
whole be raised), £100; Eastern Telegraph Co., £50; Sir E. H. 
Carbutt, Bart., £25; The Mercers Co, £21; Messrs. Hadfield’s 
Steel Foundry Co., £10. 104; Messrs. Vickers, Sons and Maxim, 
£10. 10s.; Messrs. Boake, Roberts & Co., £5. The aggregate sum 
amounts to about £1,000, and this the Funds committee hope to 
raise very considerably. 

In addition, the following donations have been received :— Messrs, 
Sir W. С. Armstrong, Whitworth & Co, £1,000; Anonymous, 
£1,000 ; Hon. C. A. Parsons, £100. | 

Apparatus has also been given by the Government Grant Committee 
of the Royal Society, and an arrangement has been made whereby 
physical apparatus belonging to that committee which is not on loan 
is stored at the National Physical Laboratory, and may be utilised 
for researches or other work in progress there. 

The financial position continues to be one of difficulty. As the 
committee have already pointed out, the expenditure on internal 
maintenance, cleaning, heating and lighting is necessarily very heavy, 
while the receipts from fees can grow but slowly. The accounts show 
—omitting the extraordinary expenditure—a balance of £79. 9s. 7d. 
on the year, but this is entirely due to the large sum received as 
subscriptions or donations. The committee feel that it is desirable 
to increase the research work being done in the Laboratory. This, 
however, they consider it will be difficult to do unless they receive 
considerably more financial support. 

The following particulars are taken from the statement of work for 
the year 1903. The work planned for the year 1902 will, in the 
main, be continued. Up to the present much of the time of the staff 
has been occupied in setting up and adjusting apparatus. It is now, 
however, possible to state in some detail the plan of the various 
investigations in progress. 

METALLURGY DIVISION. 

It is proposed to determine the electrical and magnetic properties of a 

few low carbon nickel-iron alloys in order to investigate the cause of the 


sudden rise in Barrett’s curves (Figs. 2 and 9, Proceedings of Institutionof 
Electrical Engineere, 1902). ' 


Carbon. Nickel. Manganese, · Silicon. Iron. 
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The iron aluminium and iron silicon alloys could bé taken up in con- 
nection with their use for transformers. It seems desirable to repeat 
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Barrett's work and extend the number of alloys experimented with— 
varying not only the aluminium and silicon contents (0—5 per cent.), but 
also the carbon content (0—0:9 per cent.). The equipment of the metal- 
иша, division is such that it ought to be possible to prepare there alloys 
at the Laboratory. 

This work will be in charge of Dr. Carpenter and Mr. Keeling. 


ENGINEERING DEPARTMENT. 


In clcse connection with the above will come the experimenta on fatigue 
of metals to be conducted in the engineering department. Further inquiry 
seems to be necessary, as little is known about this effect on some of the 
gpecial kinds of steel which are now becoming of common use in construc- 
tion. One of tbe chief objections to the early methods employed is the 
time duration of the tests; for the rapid carrying out of tests on samples 
of steel in a laboratory, a machine is obviously required which will produce 
alternations of stress of а very small period. 

The arrangement adopted in the machine, now being constructed in the 
engineering depsrtment at the National Physical Laboratory, is a horizontal, 
four-cranked steam engine mechanism which enables a perfect balance to 
be secured, and the kinetic energy of the moving parts to be kept constant 
with the further advantage that four specimens can be tested eimulta- 
necusly. The very considerable difficulties as 1egards the lubrication of 
the moving parts at the high epeed required, 1,200 alternations per minute, 
have necessitated very large bearing surfaces, and this has materially 
increased the cost of the machine. The cost of the material, castings, &c., 
for the machine will be borne by agrant from the Government Grant fund. 

Another research in progress is that on wind pressure. 

Another piece of work to which it is poesible come attention might use- 
fully be given is connected with the shape of the cutting edges of tools. 
A Paper on the subject was read recently at the Institution of Mechanical 
Engineers by Mr. Н. Е, Donaldson; both the Paper and the discussion opened 
some important questions. Mr. Donaldson had measured the force on the 
cutting edge under various conditions ; it would be of value to determine 
the work done. This has been done recently by Mr. Yarrow for drille ; the 
extension of bis methods to cutting tools would be of interest. 

It has also been suggested to the director that further experiments on 
the total heat of steam, both saturated and superheated, are required. 

During the year, it is probable that the special screw-cutting lathe, 
referred to in the committee's report, will be installed. 


PHYSICS DEPARTMENT. 
ELECTRICITY DIVISION. 


In the electrical laboratory there is still much to be done before the 
testing of meters, &c., can be undertaken on a commercial scale. When the 
alternate · cui rent plant, kindly given by Messrs. Siemens & Co., has been 
delivered, it will be necessary to erect it and to instal the outfit of 
measuring instrumenta which will be required to utilise it. The research 
work in this division will include some investigations into the conditions of 
bysteresis loes and the non-ageing properties of iron. 

Col. Crompton has recently urged on the director the immediate neces. 
sity of temperature observations to ascertain a safe limit for temperature 
in insulations used in dynamos, motors and transformers, and also the 
consideration of using alternating test voltages of different frequencies for 
testing the dielectric strength of insulators. These investigations received 
the approval of the electricity sub-committee, and the direct^r hopes to 
undertake them. 

The variety of tests undertaken is considerable, and the demands are 

sufficient to kcep Mr. Campbell and Mr. Melsom fully occupied. 
ı Mr. Smith, who has charge of the experiments connected with the fun- 
damental electrical unite, hopes shortly to complete and test the mercury 
resistance standards now in hand. When this is done it may be desirable 
to set up additional similar tubes in order to utilise to the best advantage 
the experience already gained. On completion of this work a revision of 
the standards of resistance will be possible. Manganin resistance coils 
bave been used freely in the laboratory ; tlie results of eome investigations 
recently published by Prof. Callendar seems to indicate a kind of hysteresis 
effect under changing temperature. No definite results in the matter have 
yet been obtained, but it is desirable to investigate the question. 

The inter-comparison of various types of standard cells will be continued 
epeciaily with a view to preparing a paste capable of reproduction at any 
time. 

Arrangements have been made with Mr. Harrison, who was the late 
Prof. Viriamu Jones’ mechanical assistant during his work on the obin, 
and the director hopes as a result to have shortly for consideration а 
set of drawings of a Lorenz apparatus, embodying Principal Jones’ lateat 
views. In discussing these he will have the valuable assistance of Prof. 
Ayrton. 

OPTICS AND PHOTOMETRY DIVISION. 


The first work will be the establishment of the photometric laboratory, 
for which the equipment is being provided by Sir Wm. Preece. In con- 
nection with the Optical Society, the director hopes aleo to carry out some 


investigations into the optical properties and, in particular, the absorption 


of certain kinds of glass; while he would be glad, if funds permit, to 
modify the arrangements for the testing of photographic and other lenses. 


OBSERVATORY DEPARTMENT. 


The testing of apparatus will be continued, together with the various 
meteorological and magnetic observations. The superintendent (Dr. Chree) 
hopes to be able to reduce a number of the past magnetic observations, full 


details of which are kept. Various problems of interest might be elucidated 
if this were done, | i 


(To be concluded.) 


- CORRESPONDENCE. 


— | 
NERNST LAMPS. 


TO THE EDITORS OF THE ELECTRICIAN. 

Sims: The experience of users of the Nernst lamp in 
Sunderland has been much the same as that related by Prof. 
F. G. Baily in his letter in last week’s Electrician. I have 
noticed, however, that failures of the filament are much more 
frequent just after the lamps haye been installed, and in many 
cases I have found the failure to take place just after the 
lamps have been turned on. In the case of the first lamp 
which I put in my laboratory, three filaments were broken in 
the first week. 

I have seen two filaments break, and I attribute the failure 
to their being over-run at the moment of starting, for the 
reason given below :—It will be observed, when the current 
is turned on to a lamp with a new filament, that when the 
rod begins to conduct, the light becomes rapidly brighter, 
and the brightness reaches a very high maximum value, and 
diminishes quickly again to its steady value. Apparently the 
iron-wire resistance does not rise in temperature so rapidly as 
the filament. It was near the point of maximum brightness 
that the filaments gave way in the case of the two that I 
observed. The light from a filament which has been some time 
in use shows а less and less prominent maximum. When our 
first lamp was put up, the novelty of it led to its being turned 
off and on very frequently, and this, I believe, was the cause 
of the short life of the first filaments. I have broken one in 
less than half-an-hour by simply turning it off and on. We 
have had two 280-volt 1-ampere Nernsts in regular use since 
November, and two filaments have broken since then, one at 
70 hours and one at 820 hours. The two at present in the 
lamps have burned 160 hours and 280 hours, as approximately 
as can be reckoned, and are still burning. The voltage here 
is 220, but we have used 230-volt lamps from the first. At 
present the above cause of failure is being subjected to tests 
here, but there should be little difficulty in getting over it in 
practice by including’ a starting resistance in the lamp 
circuit.—Yours, &c., T. С. Влшиє. 

The Technical College, Sunderland, March 21. 


TO ‘THE EDITORS OF THE ELECTRICIAN. 


Sins: Prof, Baily's letter of 18th inst. is interesting as 
relating experience with Nernst lamps. Will you allow me to 
give you mine? I have had three }-ampere lamps in use in 
my house since last July—i.e., about nine months. During 
this period I have had six new burners. The three original 
burners failed after short runs of about 100 to 150 hours each, 
three of the six new burners ran until about November, and 
the remaining three are in use now. The candle-power cer- 
tainly drops after about 200 to 250 houra’ use, but I should 
say that the average after this period is not less than 25, 
and this appears to be as low as the lamps go. The 
current saved by their use amounts to 65 units for the two 
periods of September to March, 1901-1902 and 1902-1903. 
This at, say, 4d. per unit (about the average price which I pay 
on the maximum demand system)= #1. 1s. 8d., less the cost 
of six filaments at 1s. 6d. each=9s., or an actual saving of 
128. 8d. on six months’ use. The lamps are turned on and 
off every day as required, and are not used in any different 
manner {о the other incandescent lamps in the house. I 
attribute the good results entirely to the even pressure at 
which the Tynemouth Corporation supply and to the use of a 
combined resistance and filament equal to 10 volts higher 
than the declared pressure—z.c., I use 280-vol& lamps on a 
220-volt circuit. Similar experience has attended the use of 
the lamps on the circuits of the Northern Counties Electricity 
Supply Co.’s stations at Alnwick, Blyth and Spennymoor, where 
the standard pressure is 280 volts and 240-volt lamps are used. 

I cannot say much in praise of the l.ampere lamp, the 
fiament is so long and the resistance so finely cut that we 
have а difficulty in maintaining ав good results as with the 

-ampere lamp. I suggest to those who wish to use more 
than a -ampere lamp, that they should use two, three or four 
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j-ampere lamps on to two, three or four-light fittings. The 
first cost is not much in excess of that for a 1-ampere lamp, 
and the result will be less anxiety to the consumer as to 
whether his lamps will light up on being called on to do so. 

With regard to street lighting I cannot speak from experi- 
ence, but the few lamps we have in exposed positions outside 
public houses, &c., have not given entire satisfaction. I am 
convinced that steady pressure and burners to take 5 per cent. 
more than the declared voltage, are required to make the u e 
of the Nernst lamp a success in this country. 

I was surprised to see during a tour in the Westphalian 
provinces last autumn, how few Nernst lamps are used in 
Continental practioe.— Yours, &o., C. B. Veser Brown. 

Tynemouth, March 21. 


Several Nernst lamps have been in use at Tunbridge Wells, 
and we have received the following information from Mr. 
Horace Boot in reply to our inquiries. The pressure at Tun- 
bridge Wells is 220 volts at a frequency of 68 per sec. 

The following is an average of the reports of the Nernst 
lamps in use for street lighting :— 

Two filaments went after 84 hours’ burning. 

One filament went after 384 hours’ burning. 

One resistance burned out after 456 hours. 

Ditto ditto 72 hours. 
Ditto ditto 60 hours. 

One resistance burned and filament broke after 197 hours. 

One filament after 252 hours and one resistance after 48 
hours. 

* In addition to the above, we have a lot of general tests 
made on this lamp which show that it is always advisable to 
underrun the lamp—that is to say, if your circuit is 220 
volts, you ought to get a lamp which requires 240 volts across 
the terminals if you want to ensure it having a reasonable 
life. Another trouble I have had with this lamp is the noise 
made, due to the magnetic cutout. 

The candle-power starts at about 50 with the ]-ampere size, 
and rapidly drops to about 10 (by rapidly, I mean after a month, 
if the lamp lasts). A great many of the troubles experienced 
by Nernet lamps could be obviated if the makers were to con- 
struct them more carefully and make a better job of the 
cut-out and the various parts of the lamp. The Nernst lamps 
in this town have been pushed for all they were worth by a 
very energetic agent, with the result that he has sold а very 
large number ; but, on all hands, I receive the same unsatis- 
factory accounts of them. The larger lamps—:.e, the 
1 size —are more satisfactory and give far less trouble. 

have already had some of them running 800 hours. 

^It was my intention to light the whole of our side streets 
with Nernst lamps, but owing to the troubles experienced with 
them I have now found it advisable to light them with the 
ordinary lamps, using two 16 с.р. lamps run in series off 
220 volts and slightly over- run.“ 


THE PHOTOMETRY OF ELECTRIC LAMPS. 
TO THE EDITORS OF THE ELECTRICIAN. 


Sirs: I have read with a great deal of interest the classic 
Paper on The Photometry of Electric Lamps, presented 
by Dr. J. A. Fleming before the Institution of Electrical 
Engineers and printed in The Electrician, January 201-304, 
inclusive. There is no reference in Dr. Fleming's Paper to 
the ingenious integrating photometer recently invented in the 
United States by Prof. C. P. Matthews, of Purdue University, 
Indiana, and described in a communication presented before 
the American Institute of Electrical Engineers, Ostober 24, 
1902, То quotes Prof. Matthews, his new photometer may be 
used :— 

First.—As a simple photometer for any unidirectional measurements, 
such aa occur in etandardisations, ratings and candle-power distributions. 

Second. — As an integrating instrument for the direct determination of 
mean horizontal, mean spherical, mean hemispherical, or mean zonular 
candle-power. 

Third.—As an integrating instrument for the direct determination of the 
spherical reduction factor ; that ie, the ratio of the mean spherical to mean 
horizontal candle- power. pcs : 


So far as incandescent lamps are concerned, one of the most 
important measurements desirable from a commercial point of 
view is the value of the spherical reduction factor of à lamp. 
So far as I know, Prof. Matthews’ photometer is the only 
instrument by which this measurement can be made directly. 

In the United States a movement has long been on foot to 
rate lamps according to the total quantity of light or total 
flux of light emitted. This rating would probably have been 
adopted long ago were it not for the trouble involved in 
making the measurements commercially. If the Matthews 
integrating photometer will do all that is claimed for it, there 
does not appear to be anything now in the way of the general 
adoption of such a rating. 

The instrament is obviously intended to serve primarily as 
& direct-reading photometer for spherical candle-power mea- 
surements. By simply substituting a different scale, the instru- 
ment serves equally well as a direct-reading lumen-meter. As 
an adjunct to Dr. Fleming’s Paper, I am quite sure your 
readers will find Prof. Matthews’ communication (complete 
copy of which enclosed herewith) of more than passing inte- 
rest.—Yours, &o., L. B. Manxs. 

New York, March 6. 

[Prof. Matthews’ Paper will be found in the Transactions of 
the American Institute of Electrical Engineers, Vol. XIX., 
No. 9. The photometer he describes is constructed with 
mirrors arranged in а semicircle about the photometer screen, 
and in such a way that the sum of the reflected lights, or 
the total illumination of the screen, is proporticnal to the 
mean spherical intensity of the source. Individual angular 
measurements are made by covering up certain of the 
mirrors.—Eps. E.] : 


EARTHING THE MIDDLE WIRE. 
TO THE EDITORS OF THE ELECTRICIAN. 

Sms: In your editorial reply to my letter of the 17th inst., 
published in your last issue, I think you have misread the 
closing paragraph of my letter, which, perhaps, would have 
been clearer had it read as follows: —“ As regards your advo- 
cacy of a fuse shunting the resistance to keep down the rise of 
potential, &c." That you certainly did advocate such an 
arrangement in your editorial of the 13th inst. will, I think, 
be evident on referring to your article, which ran thus :—‘' The 
most advisable plan appears to be to earth the middle-wire 
"bus bar at the station through the ammeter above referred to 
and a fuse, &c.”’ 

Trusting you will find space to insert this.—Yours, &oc., 

Birmingham, March 24. А. M. TawLon. 

[We are certainly of opinion that the best way of earthing 
the middle wire at the station is through an ammeter and a 
fuse, the latter being shunted by а resistance, for the reasons 
we have already stated. We did not state that its object was 
“to keep down the rise of potential of the earth”; this 
conception is Mr. Taylor's own.—Eps. E.] 


PARLIAMENTARY INTELLIGENCE, 


LONDON UNDERGROUND RAILWAYS. 


A Select Committee of the House of Commons began consideration of a 
number of tube railway bills on Tuesday. The list is as follows, and 
practically includes all the proposals for this session with the exception of 
those which it is proposed to hold over pending the report of the Royal 
Commission now inquiring into the London traffic question :—Charing 
Cross, Euston and Hampstead Railway, City and South London Railway, 
City und North-East Suburban Electric Railway, and the Great Northern, 
Piccadilly and Brompton Railway (various powers). The first and last of 
these bills do not propose any new lines. The Committee is formed of the 
following gentlemen :—Mr. Compton Rickett (chairman), Sir Andrew 
Agnew, Mr. Donald Sullivan and Mr. Dickinson. 


Charing Cross, Euston and Hampstead Railway. 


Sir RALPH LITTLER, K.C., on behalf of the Charing Cross, Euston 
and Hampstead. Railway Co., characterised the proposals of the bill as of 
an entirely domestic nature. No new lines were proposed, but mainly the 
acquisition of lands and easements at various points. The proposal to take 
the subsoil without payment had been withdrawn owing to the instruction 
to the Committee recently passed in the House of Commons, and inasmuch 
as an agreement had been made with the London County Council in c n- 
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nection with workmen's trains as а consideration for tsking subsoil, of 
course, they would have to go back upon this as the subsoil would now 
have to be paid for. The proposal to transfer the undertaking to the 
Great Northern, Brompton and Piccadilly Railway had now been struck 
out. The chief opposition, he continued, came from the London County 
Council, who, in spite of the decision of Lord Morley and the House of 
Commons, still argued that the bill came within the terms of reference 
of the London Traffic Commission. The County Council were seeking а 
number-of clauses which were already in the existing acte of the railway 
company. But one clause which the County Council wished to have 
inserted the railway company objected to strongly. This was that the 
workmen's farés upon the already authorised Charing Cross, Euston and 
Hampstead Railway should also be made available over the Hampstead 
and Edgware Railway, with which it was amalgamated. This meant that 
they would have to carry a workman something like 19 miles for 2d. 

Mr. W. R. GALBRAITH, the engineer to the line in conjunction with 
Sir Douglas Fox and Partners, said that although the lines as authorised 
could be constructed, it was desirable to have the additional powers asked 
for, chietly for the convenience of station construction. 

The CHAIRMAN: We should like to know how far your line affects 
other tute railways. 

WITNESS: Not at all. The only posible effect of the line might be 
at Cranbourn-street, where an interchange station is proposed with the 
Great Northern, Piccadilly and Brompton Railway. At the Hampetead 
end of the line, the powers asked for were to enable a deviation of the 
levels which had been found necessary by the clause inserted by the Com- 
mittee in the company’s bill last year authorising ‘an amalgamation with 
the Hampstead and Edgware Railway. g 

Cross-examined by Mr. POLLOCK, K.C., for the London County Council, 
Witness said he did not known that Lord Ribblesdale's Commitee last 
year, had inserted a clause providing tbat the fare from Edgware to 
London was to be one through fare, and that Lord Morley had, at a later 
stage, struck it out owing to the fact that under the bills there was no 
indication of & junction. 

The CHAIRMAN asked, in view of counsel's openiog statement, what 
connection the promotera placed between the question of workmen's trains 
and compensation for taking subsoil? Personally, he saw no connection 
whatever, and no word about workmen's trains was mentioned in the dis- 
cussion in the House upon the motion regarding the instruction to the 
Committee concerning the payment for subeoil. 

Mr. THOMAS, for the promoters, replied that the company were merely 
asking that no new conditions concerning workmen's trains should be 
imposed upon them by the London County Council. They were perfectly 
willing to abide by ali conditions imposed hitherto. 

Mr. POLLOCK pointed out that he was asking for the reinstatement 
of the clause imposed by Lord Ribblesdale last year, already mentioned. 

Я Mr. THOMAS said the promoters treated the two matters as quite 
istinct. 

Mr. POLLOCK continuing, pointed out to the Committee that an impor- 
tant point arcse in the preamble of the bill—viz., that the Charing Cross, 
Euston and Hampstead Railway and the Hampstead-Edgware Railway 
should be leased in perpetuity to the Underground Railways Company of 
London. This practically meant the transfer of two companies working 
under Parliamentary statutes to a company working under the Companies 
Acts. Не knew of no precedent for such a proceeding. 

Мг. К. W. PERKS, M.P., said that the abandonment of the proposal to 
transfer the line to the Great Northern, Piccadilly and Brompton Railway 
was at the request of Lord Morley, who did not view with favour a com- 
bination of the sort until the report of the Traffic Commission was pub- 
lished. As to the lease in perpetuity to the Underground Electric Railways 
Co. of London, he said this had been forced upon the company by Sir 
Lewis McIver's Committee last year, when the whole of the relations of 
the Underground Electric Railways Co. of London bad been very 
thoroughly gone into (see Zhe Electrician, Vol. XLIX., p. 600). An 
analagous case to this was the British Electric Traction Co., which 
controlled a number of subsidiary companies. 

By Mr. POLLOCK : The original bill of the company certainly con- 
templated the erection of a separate power house at Kentish Town, 
but it was found that the Underground Company could supply the 
electrical energy much cheaper than it could be generated from a small 
power station. 

By the CHAIRMAN: A supply of electrical energy would also be made 
to the Hampstead- Edg ware Railway. The limit of economical distribution 
of electricity was put at 25 miles. 

Under cross-examination by Mr. POLLOCK, Mr. PERKS made the state- 
ment that all the tube railway bills before Parliament this session providing 
for new lines, with the exception of the City and North-East Suburban 
and the other bills before this Committee, would be absolutely withdrawn 
for this year. 

By the CHAIRMAN: The Underground Electric Railway Co. of 
London held a considerable number of shares in the London United Tram- 
ways Co., but he did not think it was a controlling interest. 

A long argument followed between Mr. Pollock and the witness con- 
cerning the value to the public of the arrangements between the Under- 
ground Company and the subsidiary companies, in the course of which it 
was poioted out that although the Underground Electric Railways Com- 
pany of London was a non-statutory concern, it could do nothing beyond 
what was laid down in the acte of the several companies which it 


controlled. 
Wednesday, March 25. 

Mr. POLLOCK addressed the Committee on behalf of the London 
County Council. His chief opposition was on sub-section 2 of clause 20, 
which read as follows: — The company may grant, and the Underground 
Company may take, a lease in perpetuity of the undertaking of the com- 
pany, either at a rent payable to the company or on a guarantee of divi- 


dend to the company equivalent to not less than 4 per cent. on the 
debenture and share capital of the company, as from time to time created 
and issued. In case of dispute as to terms of the lease the same shall 
be settled by some counsel of 10 years’ standing, to be appointed by 
agreement between the said two companies, or, failing agreement, 
by the President of the Incorporated Law Society on the application 
of either company, and the lease :hall contain such powers of die- 
tress or re-entry or such other powers and provisions as such counsel 
may determine. Such lease shall not be valid until a certificate has been 
obtained from the Board of Trade that the company bave paid up one-half 
of the capital authorised by the company's acts of 1895 and 1902, and 
thie act, and if expended for the purposes of such acte, a sum equal thereto, 
and that the Underground Company have paid up one-half of their share 
capital" His argument was, that as Lord Morley had already stated that 
an amalgamation of all the Yerks' lines was undeeirable pending the 
decision of the Traffic Commission ; this proposal to lease the line as 
shown in the clause quoted would prevent this principle being carried to 
its logical conclusion. By a number cf other bills it was proposed to lease 
in perpetuity to the Underground Company four other lines. This he 
maintained was a transfer in which public protection was absolutely 
ignored. Не was willing that sub-section 1 of clause 20 should remain, 
giviog the Underground Company powers to supply the electrical energy. 
This was quite another matter to having a complete control of the 
undertaking. 

Sir RALPH LITTLER, for the promoters, stated that Parliament would 
only recognise the statutory company. 

Mr. POLLOCK, continuing, eaid it was a proposal to do anything the 
companies pleased by an sgreement which no one had yet seen, and would 
not see until after this bill was d. There was not а single clause for 
the protection of the public throughout the bill. By bills which would 
come before the Committee. something like 25 miles would be practically 
transferred to a limited liability company, quite irrespective of the 35 miles 
of the District Company, which company was also to take its electrical 
energy from the Underground Company. Was this an amalgamation 
which oüght to be sanctioned without waiting for the recommendations of 
the Royal Commission on Traffic? He complained that by coming before 
Parliament with propoeals for separate tranefers of this nature the object 
aimed at was to defeat the possibility of opposition which would un- 
doubtedly arise had one big proposal been made to transfer all these 
Yerkes lines to the Underground Company. In addition to this, clause 21, 
which had been struck out of the bill before it came to the Committee 
stage, asked for practically the same powers, but in the discussion upon it 
before the Court of Referees, attention had not been specifically drawn to 
clause 20. If it had, he was bound to say that clause 20 would also have 
been struck out. As to the precedents put forward by the promoters, he 
explained the difference between the connections of the British Electric 
Traction Co. with its subsidiaries. In that case the Traction Company 
merely found the capital to promote & new statutory company, which was 
quite a different thing to what was being proposed here. By the terma of 
the lease of the Charing Cross Company, the Underground Company could 
run busses or even steamboats in conjunction with the railways and so kill 
all other competiiton, and this Parliament could not stop. 

The CHAIRMAN : Could not the Underground Company do all this 
without the proposed lease in perpetuity ? 

Mr. POLLOCK said no. If they could why were the promotera so 
anxious to have this sub-section? It was better that the line should not 
be constructed at all than that it should be built under such conditions. 

After a short adjournment, А 

The Committes found the preamble proved, with the exception of sub- 
section 2 of clause 20, set out above. Clauses were then adjusted, evidence 
being called by the London County Council concerning the same fare for 
workmen—viz., 2d. return, over the amalgamated line to Edgware, as was 
originally fixed up to Hampstead only. The clause, however, was not 
granted. 

City and, South London Railway. 

Mr. ERNEST MOON, K.C., for the City and South London Railway Co., 
eaid that the only serious opposition to the bill was by the Metropolitan 
Railway Co. After reviewing the history of the undertaking up to date, 
he eaid the proposal was to take over the powers grauted some years ago 
to à company to run from Brixton to the Borough station of the present 
City and South London Railway, and to then run by the present railway 
to King William-street, whencs a new piece of liae would be constructed to 
London Bridge, thus permitting of two practically independent lines between 
Brixton and King William- street. To this portion of the line there was no 
opposition. 'The other addition to the railway was proposed from the present 
Angel terminus, down the Pentonville-road to a point near Euston, with 
an exchange station connecting up with St. Pancras and King’s Croes. The 
extensions amounted to 14 miles, and the estimated cost was £400,000. 
The bill took powers for an 1166. біп. tunnel, but as the existing tunnels 
were 10ft. бір. this size would be adhered to. At the same time there was 
à clause in the bill subjecting the construction of the extensions to the 
approval of the Board of Trade. The propoea! of the Euston extension had 
been promoted last year, but the fatal mistake of over-confidence had been 
made, inasmuch аз, after the expressions of approval of tbe line before the 
Joint Committee of 1901, it was not thought necessary to bring forward 
local witnesses to speak of the utility of theline. A significant remark of 
Lord Ribblesdale, before whom the bill came last year, had led the com- 
pany to remedy that defect this year, and they now had the support of all 
the local bodies affected by the line, as well as of all the railway companies 
which bad termini along the line. Dealing with the opposition of the 
Metropolitan Railway Company, he said this was mainly on the supposi- 
tion that the City and South London Company would, if the Euston 
extension were sanctioned, wish to extend the line further west at a later 
period. Asa matter of fact, the company had no intention of doing this, 
and even if they had, Parliamentary sanction would be necessary. 
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Thursday, March 26th. 

Mr. MOON, continuing hie speech, dealt further with ‘the opposition of 
the Metropolitan Railway Co. He said that the only proposed relations 
with other companies were as to interchange of traffic, and also to enable 
other companies to expend their funds for the purpose of providing 
facilities for this exchange. The City and South London Company took 
powers to bear the whole of this expense themselves, but they merely 
wished to have powers to allow of other companies to subecribe if they saw 
fit. There was not the slightest intention of transferring the line to 
another company, as was affirmed by the Metropolitan Company. Any 
competition which migbt be created with the Metropolitan Company was 
merely incidental to the extension of the line and was not a useless 
com petition. 

Mr. TURNBULL, general superintendent of the London and North- 
Western Railway Co., spoke of the saving in time which would be effected 
by 35 coming to Euston aud thence to the City by the new line, 
rather than by going to Broad - street. In answer to the chairman, Witness 
said bis company had no intention of electrifying their suburban lines at 


present. 

Mr. C. G. MOTT, the chairman of the City and South London Railway 
Co., said there was plenty of room for an increase in the carrying capacity 
of the line, especially along the Islington-Moorgate section. Не esti- 
ma'ed that a service of 14 minutes could be run, and by increasing 
the number of coaches in a train to five instead of four, а very large 
increase could easily be accommodated. Such an increase of accommoda- 
tion would only mean another ton in the weight of the locomotive, and 
would not introduce the question of vibration, which, as a matter of fact, 
had never been raised in connection with the railway. A re-arrangement 
of the signalling arrangements would be necessary, but he looked forward to 
the evolution of an absolutely automatic system of signalling, so tbat 
the risk of collision through the accelerated service would be no greater 
than at present. It was owing to the great increase of the traffic from 
the South-Eastern Railway Co., at London Bridge, that it was proposed 
to construct a new pair of tubes from there to the City. There was no 
difficulty in having an automatic cutout on the locomotives, which would 
switch off the current if an engine ran past the signals. 

Cross-examined by Mr. VESEY KNOX for the Southwark Borough 
Council, Witness said the real difficulty in the way of the workmen’s trains 
atarting earlier than 5:30 am. was the necessity for repairing the line 
during the few hours left between the time of ceasing to run at night and 
commencing to run in the morning. The Southwark Borough Council's 
proposition Шаба train should start from either of the termini at 5:15 a.m. 
would still further reduce the margiu of safety of repairs. 

Sir BENJAMIN BAKER, consulting engineer for the City and South 
London Railway, said that there was no engineering difficulty in con- 
structipg the extension to Euston. As regards the oppoeition of the 
Metropolitan Railway as to the danger to their line, he waa willing to 
agree to leave sufficient vertical s to construct another tube railway 
between the tunnel of his railway and the Metropolitan Railway. He did 
not view with great favour а 11-minute cervice, but had no objection to 
a 14-minute service provided the driver's responsibility was relieved by 
sume automatic signalling arrangements. As soon as the trains fitted with 
the multiple-unit control were delivered it was proposed to quicken the 
service to a 2. minute опе on the Central London Railway, for which line 
he was also engineer. He saw no objection t» intermediate signalling 
stations between the passenger stations. 

Capt. C. W. Andrews, a resident of Clapham, Mr. Donald McGregcr, 
a member of the St. Pancras Borough Council, Mr. W. N. Blair, the sur- 
veyor to the St. Pancras Borough Council, Mr. E. H. Tripp, a member of 
the Finsbury Borough Council, Mr. W. Forbes, general manager of 
the London, Brighton and South Coast Railway, and Mr. О. P. Neele all 
apoke in favour of the line from the point of view of greater facilities 
between North and South London. 

The Committee adjourned until to-day. 


LONDON OOUNTY 9 CIL (GENERAL POWERS) 


Upon the motion for the second reading of this bill in the House of 
Commons on Monday, 

Sir F. BANBURY moved that it be an instruction to the Committee to 
omit clauses 65 and 64, which made it lawful for metropolitan borough 
councils who supply electricity to wire consumere' premises, supply 
fittings and borrow money for these purposes. He objected to municipal 
trading being carried to such limits as it would create competition with 
retail tradesmen who were ratepayers. 

Clause 63 provides that “It shall be lawful for the council of any 
metropolitan borough being authorised to supply and supplying elec rival 
energy to expend money upon the wiring and fitting and supplying with 
wires, fittings and apparatus the premises of their consumers or prospec- 
tive consumers, and to enter into and carry into effect agreements and 
arrangements with respect thereto, aud to make such charges therefor, 
whether directly or otherwise, as they way think fit." 

Clause 64 is as follows :—“ Any such council of a metropolitan borough 
may borrow in the same manner, and subject to tbe same conditions as if 
such expenditure were for the purposes of the Electric Lighting Acts, 1882 
and 1888, such sums of money ав may be required by such council for the 
purposes hereinbefore mentioned.” 

Sir W. TOMLINSON seconded the motion. 

Mr. JOHN BURNS said that the clauses in question were not initiated 
by the London County Council, but by the metropolitan borough councils, 
only two out of 27 of which opposed them. In addition, in the case of 
26 provincial town councils, the same powers had already been granted by 
Parliament. It was impossible for the average small consumer to have 
the electric ligbt owing to the conditions of payment imposed by private 
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firms. Ав regards сопре with private traders, he said that it was 
merely desired to supply fittings to houses of consumers supplied with 
electricity by the borough council, and it was not intended to supply or 
manufacture for the public generally. Ifthe local authorities could supply 
electric light 50 per cent. cheaper than а company could, they could supply 
the fittinge and do ths wiring as cheaply. There were about 2,000 churches 
and chapels in this city, the majority of which could not afford electric 
light owing to the conditions of payment imposed by private firms. 

Sir J. BLUNDELL MAPLE opposed the clauses, and said, if passed, 
they would involve a gigantic system of municipal trading, with show 
rooms with a large and expensive staff. With the frequent changing of 
tenants the financial risks would be considerable and the number of bad 
debts numerous. 

Mr. WHITMORE also objected to the clauses on the ground of the 
creation of undue and unfair interference with the proper exercise of the 
rights of private traders. 

Mr. SOARES advocated the retention of the clauses, and based hia 
argument on the experience at Barnstaple. 

Mr. LOUGH pointed out that the clauses were purely permisaive, and 
were the necessary complement of the powers which Parliament had 
already conferred upon borough councils. 

Mr. BURDETT COUTTS regarded the bill as an attempt on the part of 
the London County Council to shield itself behind the action of the 
borough councils, and deprecated the time which was being continually 
wasted by these numerous attempts to municipalise the industries of the 
country. 

The 1 House divided, and the instruction was carried by a majority of 17, 
126 members voting for the instruction and 109 against it. 


THE LONDON OOUNTY COUNOIL (ELECTRICITY 
SUPPLY) BILL. 

With regard to this bill, which was to have been coneidered on Wednes- 
day evening, in the House of Commons 

Mr. JOHN BURNS stated that, as the Board of Trade thought that the 
matter should not be dealt with by private legislation, and proposed to 
prepare a measure applicable to the whole couutry, the London County 
Council did not intend to proceed further with the bill. 

The objects of the bill are to enable London Borough Councils, either 
singly or in combination, to purchase electric supply undertakings within 
their areas, the idea aimed at being the simultaneous purchase of all the 
electric supply companies in London, with one or two exceptions, The 
companies had made arrangements for strong opposition to the bill. 

More detailed information with regard to this matter is contained in the 
following extract from the report on it of the Parliamentary committee to 
the London County Council :— 

„We have been in communication with the Board of Trade with regard 
to this bill, and we are informed by the Board that His Majesty's Govern- 
ment are of opinion that the matters included in the bill are not such as 
should be made the subject of private legislation applying to London only, 
but should be dealt with in à public bill affecting the whole country. We 
understand that the Government will oppose the second reading of the 
Council's bill, but will themselves bring in & public bill on the subject as 
soon ав practicable, and tbe Board has intimated its willingness to receive 
either à deputation from tbe Council or written representations with 
regard to the provisions of the bill to be put forward by the Government. 

Under these circumstances, we think it would be useless to endeavour 
to proceed further with the Council's bill, which, it will be remembered, 
has been introduced as the result of a conference of representatives of 
local authorities, held at the County Hall on May 16, 1901. We accord- 
ingly recommend that the London Couuty Council (Electric Supply) Bill 
be not further proceeded witb, &nd that the local authorities be informed 
of the reasons for its withdrawal." 

This recommendation was adopted at the London County Council 
meeting on Tuesday. 


THE RATING OF MACHINERY BILL. 


In the House of Commons on Friday last, 

Mr. CHAPMAN moved the second reading of this bill. The object of 
the bill, he explained, was to exclude a certain class of macbinery in 
estimating the rateable value of any hereditament occupied for trade, 
business or manufacturing purposes, such as machines, tools or plant 
which were not fixed, or else were fixed in such а way that they could be 
removed from their places without necessitatiug the removal of any part 
of the building. There was a provision, however, that the value of any 
part of the machinery for the transmission of motive power, or for heating 
or lighting, should be included їп the assessment. 

Mr. D. A. THOMAS moved the rejection of the bill, pointiog out that 
since 1887, when it was first introduced, the second reading bad been 
carried by dwindliog majorities. A question of this nature should be 
dealt with by the Government, and a measure on the subject had been 
promised in the King's Speech. 

Mr. J. JOICEY seconded the amendment to the rejection of the bill. 

Sir ҮҮ. HOULDSWORTH said that if he thought the Goverment would 
deal with the whole of the rating question, вау next year, he would be con- 
tent to wait, but as he saw no such prospect he hoped the bill would be 
read а second time, and that the Government would afford it facilities for 
making progress. 

Mr. URE said that the Scotch Act of last year had worked admirably, 
and һе saw no reason wby there should be а difference in the question of 
rating between the two parts of the kingdom. 

Mr. CRIPPS said it was high time there was a rating reform dealing 
with the subject on broad and comprehensive lines. He agreed with 
Sir W. Houldsworth that the matter ought to be taken in hand by the 
Government, 
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Sir W. ALLAN opposed the bill, describing it as a hardy annual.” 


Sir S. HOARE was of the opinion that some amendment of the law waa 


necessary. 


Mr. J. FITZALLAN HOPE asked where the money was to come from 
if the exemption proposed in the bill were allowed, and suggested that the 
supporters of the bill should wait until they had seen the Government 


Valuation Bill. 


Mr. Barran, Sir J. Rolleston, Mr. J. Wilson, Col. Kenyon-Slaney and 


Mr. Humphreys Owen aleo joined in the debate. 


Mr. GRANT LAWSON, on behalf of the Government, said it was not 
a party question, and he did not think a definite pronouncement upon it 
could be demanded from the Government on the ground of its being of 
If the bill were passed the Government 
were not prepared to fill up from the National Exchequer the considerable 


imperial or national importance. 


gap which would be made in the assessable value of some districts. 


After further discussion the House divided, and the second reading was 


carried, 157 voting for it and 119 against it. 
HEXHAM GAS BILL. 


On Friday and Monday last a Select Committee of the House of Lords 
presided over by the Earl of Dartney had under consideration the Hexham 
Gas Bill, the chief object which was to raise further capital to meet the 
growth in the demand for gas in the company’s area of supply. Under an 
act obtained in 1881, however, the Hexham Gas Co. were given power to 
supply electricity, and the Hexham Urban District Council in the petition 


which tbey presented in opposition to the measure, asked that the company 
should be deprived of this power because they had never attempted to use 
it, and had no power to make a charge for electricity if they did supply it. 
Asa further reason for repealing this section, the Council pointed out that 
the act containing it was passed prior to the general Electric Lighting Act. 

On behalf of the promoters, it was stated that they desired to retain 
their electrical powers, and as to their readiness to supply electricity if 
there was any demand for it, and that if they were asked to supply elec- 
tricity and it could be done profitably, they would supply it. 

On behalf of the Hexham Council, Mr. WEDDERBURN, K.C., urged 
that apart from а non-legal agreement the company could not supply elec- 
tricity at all; that they had no power to lay mains for the purpose. The 
result was that although they had certain electrical powers they could only 
uee them by making an agreement with the landowners or the Hexham 
Council with regard to the laying of their mains, and further agreements 
with the consumers that, when supplied with electricity, they (the 
consumers) would pay for it. Thus the power they possessed was of very 
little value exc: pt for use as a deterrent to some one else; and, of course, 
the company would be glad to keep out electricity from their area, which 
was really a grawing suburb of Newcastle. On the other hand, it would 
be good for the gas company that they should be subject to the fear of the 
competition of the electric light. Was it a good thing that this company, 
which for 21 years had had this non-effective power, should simply be 
allowed to stand by and do nothing? If the Committee thought fit to 
take away this power he would agree to the addition of an extra Id. or 2d. 
to the standard price of gas. 

Mr. RAM, K.C., in replying on behalf of the promoters, declared that 
the electricity clause had merely been used as а means to squeeze some- 
thing out of the company. In 1881, Parliament gave them the power to 
supply electricity. Electricity had not been supplied because no one had 
asked for it. 

The CHAIRMAN (interposing): We need not trouble you further 
about the electrical powers, because the Committee see no reason for 
repealing them. 

The Committee subsequently found the preamble of the bill proved, so 
that the power to supply electricity still remains with the company. 


LONDON COUNTY COUNCIL (TRAM WAYS AND 
IMPROVEMENTS) BILL. 

On the order for the second reading of this bill in the House of Commons 
on Monday, 

Sir F. BANBURY had an amendment down asking that the bill be read 
that day six months, the chief objection being to the proposed tramway 
along the Embankment, but postponed it, and said he would move an 
instruction to the Committee at a later stage. 

The bill was accordingly read a second time. 


BLACKHBATH AND GRBBNWICH DISTRICT 
.BLBOTRIC LIGHT BILL. 

Yesterday (Thursday) this bill came before the Court of Referees on an 
objection taken by the promoters {о а petition which the London County 
Council desired to present in opposition. The bill seeks to transfer to the 
Blackheath and Greenwich District Electric Light Co. the undertaking of 
the Lewisham and District Electric Supply Co. There are nine county 
bridges along which it was said that the company might lay their cables, 
The contention of the County Council was that while under the Black- 
heath order they had an absolue veto upon any interference with county 
bridges, that was not so under the Lewisham order, nor under the Electric 
Lighting Clauses Act, and they therefore desired to be heard as to the 
protection which the bill purported to give in respect of bridges. 

Mr. PERCY GUNYON, electrical engineer to the London Count y Council, 
stated that there were no county bridges on the routes specified in the 
schedule of the bill, but the bill allowed the company to take their maina 
in any part of the district, and in their district were several bridges belong- 
ing to the London County Council in the area of the Lewisham Company. 
There were not any bridges between the area of the Lewisham Company and 
the area of Penge which the company would be likely to pass over in 
laying their mains, 
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Mr. TALBOT, for the London County Council, said that inasmuch as 
it was intended to work the whole of this district as one area it was 
difficult to anticipate precisely the way in which the roving powers 
of the company might be used and the County Council therefore 
considered that they ought to be able to criticise before the Com- 
mittee which would consider the bill the way in which they crossed 
county bridges. Another matter upon which the County Council desired 
to be heard was as to the effect upon the purchasing powers of local 
authorities of Parliament sanctioning the extension of an electrical under. 
taking over several districts and not being co-terminous with any of them. 
The County Council had a general intereat, as representing London as а 
whole, to see that the purchasing powers of the local authorities were not 
rendered illusory. The practice of Parliament and the Board of Trade 
had been to recognise a special rule with regard to authorities in London 
purchasing electrical undertakings, and not to take the purchasing period 
at 42 years from the date of theorder, but as from а particular date—1889, 
he believed—so that compulsory purchase of these concerns in London 
could take place at about the same time. It is recognised that the position 
of London was anomalous, and that London must be treated by itself. He 
argued that ao far as the County of London generally went, the County 
Council came within che standing order which gave the Court power 
in their discretion to grant a locus standi to oppose the bill in Committee. 
It was or it might be in the interest of London generally that the electrical 
undertakings should ultimately come into municipal hands, as was con- 
templated by Parliament, and the County Council wished therefore to 
appear before the Committee to oppose any proposals which might tend to 
prevent the accomplishment of that object. 

Mr. VESEY KNOX, replying for the promoters, said that it was only in 
the part of Lewisham which was included in the Lewisham Order that 
there were bridges, and that area was not affected by the bill. That was 
admitted. The Lewisham Borough Council were not opposing the bill. 
With regard to the other points he said the Greenwich Council opposed the 
bill and they raised all the points which the County Council Bought to raise. 
Parliament had jealously excluded the County Council from all powers to 
purchase electrical undertakings in the areas in question here. That 
power was vested in the local authorities, who, on all practical points, the 
promoters were perfectly ready to meet. 

After a short deliberation the Court refused to allow the locus. 


OTHER ELECTRICAL BILLS. 


The following bills have been read a second time during the week :— 
Thuraday, March 19, House of Lords.—West Bromwich Corporation. 
House of Commons.— London United Tramways Bill. 

Monday, March 235, House of Lords.— Macclesfield and District Electric 
Tramways. 

Houss of Commons.—Croydon and District Tramways, South Shields, 
Sunderland and District Tramways, and the Wellingborough and District 
Tramroada. 

Tuesday, March 24, House of Lords—Cosham Tramways, Wekefield and 
Diatrict Tramways. 

House of Commons—Cheshire Lines Committee Bill, Metropolitan 
District Railway (Various Powers) Bill. 

The County Council’s (Bills in Parliament) Bill was read a second time 
in the House of Commons on Wednesday, and committed to the Grand 
Committee on Law. It will be remembered that a similar measure was 
withdrawn last year. The object is to give county councils the power, en- 
joyed by town and urban district councils, of promoting bills in Parliament. 

The Chard Gas aud Electricity Bill came before Lord Dartrey's com- 
mittee of the House of Lords on Thursday last week, but no epposition 
being forthcoming, the measure will go forward as unopposed. General 
powers were sought by the Chard Corporation as to the supply of elec- 
tricity, gas, and the supply and hire of fittings and motors. 

In the House of Lords on Thursday last week (and not the House of 
Commons as stated in error in our last issue) the Electric Lighting (Lon- 
don) Bill was read a second time. This measure seeks to provide for 
the adjustment of the bouudaries of the electric supply areas of London, 
80 as to bring them into line with the changes effected by the London 
Government Act of 1899. 

The Coventry Electric Tramways Co.’s Bill will now go forward as an 
unopposed bill, | 

All opposition has also been withdrawn from the Cleveland and Durham 
Electric Power Bill, which will alao proceed as an unopposed measure. 

The Coventry- Arley Railway Bill came before а Committee of the House 
of Commons on Tuesday. It is proposed to construct a railway between 
these two places which would eventually be worked by electricity, although 
it was to be а steam railway at first. The new General Traction Co., which 
is constructing electric tramways in Coventry, was interested in the 
project, but the preamble was found not proved, principally on the ground 
that the traffic did not warrant such a railway. 


— — 


WIRELESS TELEGRAPHY AND COASTGUARD 
STATIONS. 


In reply to Sir J. LENG, in the House of Commons on Monday, | 

Мг. ARNOLD FORSTER said that wireless telegraph installations had 
been fitted at the following stations : —Dover, Culver Cliff, Portland, Rame 
Head, Scillys and Roches Point. The following were proposed to be fitted 
during the next financial year:— Bere Island, Spurn Head, Alderney, 
St. Abb's Head, St. Ann's Head, Languard, Рог& Patrick, and Duncansby 
Head. As regards commercial signalling, it was proposed to carry this cut 
from the stations which would be included in the new Lloyd’s-Admiralty 
agreement, which were :—Culver Cliff, Scillys, Spurn Head, St. Аъ а 
Head, St, Ann’s Head, Duncaneby Head and Roches Point. 
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THE IDENTIFICATION OF MOTOR OARS. 


In the House of Commons on Monday, in reply to Dr. FARQUHARSON, 
who called the attention of the Home Secretary to another accident due 
to a motor car, 

Mr. LONG repeated the statement made in the House last week, thst 
the matter of introducing legislation on the question of compelling motor 
cars to be numbered was under consideration. (See The Electrician, 
March 20, p. 911.) 


Tee 


LEGAL INTELLIGENCE. 
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Telescriptor Syndicate (Ltd.). 


In the High Court, on Tuesday, Mr. Justice Buckley heard an applica- 
tion by Mr. Claude Scott, secretary of the company, to stay proceedings 
under the winding-up of the Teleecriptor Syndicate (Ltd.). 

Mr. WOOD, in support of the motion, said when the case was last before 
the Court it was ordered to stand over in order that the directors who had 
been ordered to attend before the Official Receiver for examioation but 
had not dope во should have an opportunity of making a statement. The 
Official Receiver, after considering the statement furnished by the directors, 
was ordered to report whether, in his opinion, further inquiry was desirable. 
From the Official Receiver's report nothing appeared which would make it 
desirable that the winding-up should continue in the interests of the 
creditors The Official Receiver reported the assets as valued at £12,066 
and the indebtedness as £3,547. 

His LORDSHIP: The Official Receiver's report concluded: “In my 
opinion further inquiry is desirable in relation to matters in connection 
with the ошонон оў the compeny ап1 matters relating to the conduct 
of its affairs." 

Mr. WOOD suggested that further inquiry would not result in any 
benefit to the creditors. 

His LORDSHIP : On tbe Official Receiver's statement of affairs there 
is £12,000 of assets against liabilities of £3,000. The assetsare the patents, 
the claims against the International Telescriptor Syndicate, and the 
question of possible liability of Mr. Wallace, K.C., Mr. Hayes Fisher, M P., 
and Sir J. Lawrence, M.P., in respect of the transactions connected with 
the company. Why should not the values of the patents or the debt of 
the International Syndicate be as valuable in the winding-up аз they would 
be if the winding - up was stayed! A patent was either valuable or value- 
less as the thing made under it is valuab'e or valueless. 

Mr. ASTBURY, for Mr. Wallace, said that gentleman was most con- 
cerned as to his character. There was clearly no attempt on the part of 
Mr. Wallace to do anything improper. The late Dr, John Hopkinson, 
Mr. Hayes Fisher and Mr. Wallace were all interested in an invention of a 
somewhat marvellous character. The patents would probably be sacrificed 
unless some further care should ke taken of them. Many pounds had been 
spent by Mr. Wallace through the Planet Engineering Co. on the inven- 
tion, and they had very nearly perfected it. Unless further money was 
put into it the invention would probably fail to produce a result. It 
was а pity the concern was a company instead of a private venture. The 
directors had conscientiously done no act which showed any action on 
their part which was improper or dishonest. It might be that they had 
been careless, and it was the greatest misfortune to them that, instead of 
taking this as a private partnership, they formed a limited liability 
company. 

His LORDSHIP eaid be would not stop counsel from stating anything 
which affected the characters of the directore, and it was desirable that 
everything ehould be stated, but he bad to determine whether the pro- 
ceedings should be stayed. 

Mr. ASTBURY said if Mr. Wallace and the Planet Company were given 
time it was believed the Post Office would take up the invention, and there 
would be a valuable asset. If Mr. Wallace and the other directors had 
incurred liabilities they were desirous that they should be adjudicated upon 
aud fully met. Mr. Wallace might have been unwiee, and no doubt he had 
been, but he had been perfectly honest throughout, and so had the other 
directors. If bis lordship thought there should be a continuance of the 
winding up he submitted to it. If, however, his lordship thought that the 
directors could sufficiently pro'ect every interest that should arise, he 
asked him to ғау, in the interests of gentlemen who bad put large sums of 
money into the concern, that they should not be put to the further expense 
of à compulsory winding-up. 

Mr. BUCKMASTER (for Sir J. Lawrence and Mr. Hayes Fisher) said, 
whether his lordship decided to stay the winding-up or thought it ought 
to be continued, his clients would at least secure that no outside creditor 
of the compeny should lose a penny by reason of services rendered while 
they were directors. They would think it their duty to deny that they 
were under апу moral or legal liability in respect of any act of theirs. 
From the time they joined till the end of the history of the company there 
was no trading done in the ordinary sense of the word. There was an 
attempt to develop the patent by money found almost entirely by Mr. 
Hayes Fisher, Sir Jceeph Lawrence and Mr. Wallace without any outside 
liabilty whatever except to the engineer and the secretary. His clients 
never had a halfpenny of profit, and had never parted with a share while 
they had found the money under which the patents were developed. 

Mr. CASSELL, for Mr. Bertram Hopkinson, said his clients paid cash 
at par for the 100 shares he held to the trustees of his late father’s estate, 
but as the executor he desired to defend his father against any suggestion 
of wrongful action. 

His LORDSHIP said he would give judgment next Tuesday. 


Overhead Telephone Wires. 


At North London Police-court last week Dr. W. B. Richards was 
summoned by Islington Borough Council for non-compliance with the bye- 
lawa of the London County Council regulating private telephone wires. 
The evidence went to show that since 1898 there had been correspondence 
with Dr. Richards in regard to the telephone wire bet ween his surgery at 
Goswell-road, E.C., and his private residence at Highbury, N. It wasa 
regulation that telephone wires crossing public thoroughfares should be at 
least 35ft. from the roadway. The wire in question crossed at a height 
of 25ft. 6in., and thereby considerably endangered the people. 

Dr. RICHARDS said he considered this regulation an undue inter- 
ference with the privileges of the people. Не had tried to comply with the 
bye-laws, notwithstanding that he did not think them necessary. There 
were dozens of wires in the Borough of Islington which were not 35ft. 
above the level of the roadway, and there were very few houses which 
were Soft. high On several occasions during the past 12 years he had had 
the height of his wire increased and the span shortened and he con- 
sidered the Council’s attitude nothing short of persecution. | 

The MAGISTRATE (Mr. Fordham) said Dr. Richards was liable; and 
as he bad been во long in rectifying the matter, he would have to pay a 
fine of £5, and £3. 3s. costs. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. | 

The Technical Education Board of the London County Council 
invite applications for the appointment of principal of. the new 
Paddington Technical Institute. Commencing salary £500. Арріі- 
cations to secretary, 116, St. Martin’s-lane, London, W.C., by May 2. 
See advertisement. 

A mains superintendent is required for a South African munici- 
pality. Commencing salary £360 per annum. Applications to 

‚ W. S. & Co., care of Deacons, 154, Leadenhall-street, London, F.C. 
See advertisement. ; 

An assistant lecturer on engineering is required at Hull Municipal 
Technical School. Applications by April 4. 

An assistant lecturer is required in the eagineering department о! 
Brighton Municipal Technical School. ö | 

Au assistant is wanted at the National Physical Laboratory (elec- 
tricity береген Applications to director (Prof. R. T. Glazebrook), 
Teddington, Middlesex. 


Mr. E. A. Uttley has resigned his position as senior ерріпсег-іп- 
charge at Dickinson-street and Bloom-street stations, Manchester, 
having been appointed chief constructor and electrical inspector 
паса the Rhodesian Government. Mr. Uttley leaves England on 

y 2. 

Mr. J. W. Carr, electrician at Sir W. Armstrong, Whitworth & 
Co.'s works, Openshaw, has been appointed assistant engineer at the 
St. Helens Corporation electricity works. 

Mr. Richard Littlehailea, B.A., demonstrator in the Clarendon 
Laboratory, Oxford, has been appointed professor of physics in the 
University of Madras, at a salary of £400 (rising to £800) per 
annum. 

Mr. C. Maxwell Hibberd, tmaster of Reading, has been 
appointed Pcstmaster-General of Natal, 

Mr. A. К. Howden has been appointed shift engineer at Dunde» 
in succession to Mr. A. A. Watkins, who has obtained an appoint- 
ment at Edinburgh. 

Mr. Е. C. Williams has been appointed electrical engineer to 
Bridgend District Council. 

Mr. E. Holcombe Hewlett has been appointed borough electrical 
engineer at Mansfield at a salary of £250 per annum. 


Aldershot.—The Council take over the electricity works from 
Messers. Thomas Parker (Ltd.) from March 31, and the present 
manager (Mr. Robins) has been appointed resident ele:trical engineer 
at a salary of £250. 


Arbroath.—The Council have been notified by the Board of Trade 
that unless steps are taken to carry out its provisions, the Council’s 
electric lighting order, 1899, will be revoked: 

Bermondsey (London)— The Board of Trade have desided not 
to grant the application of the Borough Council for a provisional 
order for the parishes of St. John, Horselydown and St. Olave and 
St. Thomas. 

The net profit for the first nine months’ working of the electricity 
department was £252, and the estimated profit on the second year 
is £1,700. 

Birmingham.— It is announced that the directors of the City of 
Birmingham Tramways С, are unable to improve the terms recently 
offered to Birmingham Corporation for the leasing and working of 
the tramways, &c. We understand. the directors are engaged in 
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preparing an alternative proposal embracing the immediate electri- 
fication of the tramways now worked by steam and horses, and 
that this proposal will be shortly discussed by the Council. 

An inquiry was held here Jast week into the application of the 
Council to borrow £29,732 for electricity supply, including estimated 
cost of extension of works at Water-street station, £11,500 ; amount 
overspent on works not originally contemplated, £8,782 ; additional 
expenditure on mains and services, £4,449 ; services and street, works 
for future extensions, £3,000 ; meters, £2,000. Evidence was given 
by the city electrical engineer (Mr. J. C. Vaudrey). 


Bristol.—4A 500kw. Parsons turbo-generator has been installed at 
the Corporation's Temple Back electricity works, and another of the 
same capacity is to be put in. For the Avonbank works two 750kw. 
turbo-generators are also on order. 

Camberwell (London).— The Board of Trade have notified the 
Ccuncil of their inability to recommend that the clanse to enable the 
Council to purchase the undertaking of the London Electric Supply 
Corporation at any time before the expiration of 42 years should be 
allowed to remain in the proposed provisional order. The Board 
asks if this omiseion would alter the Council's attitude in regard to 
the application, and the Borough Council now reply that they will 
still support the application of the Corporation. 

Cheadle.— Application has been made for sanction to a loan of 
£19,740 for the construction of electric tramways between Stockport 
and Gatley. 

Cleckt eaton.— The Council have te Cere the agreement for the 
supply of electrical energy to the British Electric Traction Co. for 
the local tramways. 

Colliery Lighting.—Electric lighting has been adopted at some 
of the mines in the Worsley district under the control of the Bridge- 
water, and other collieries in this district are to be lighted electrically. 

Colne —The Council have fixed the price of electric current for 
motors at 3d. per unit for the first hour and 14. afterwards, or an 
alternative flat rate of 2d. 


Condition of Public Roads.—The President of the Local Govern- 
ment Board (Mr. Long) has appointed a de ental committee to 
- inquire into the general condition and sufficiency of the roads of 
England and Wales, and to report what amendment of the law or its 
administration is desirable in view of the various purposes for which 
the roads now are or shortly may be utilised, and particularly 
whether any change of the authorities who have control over the 
roads or of their powers is required. 


Crouch Hill (London) —The electric lighting of Red Gables,” 
Crouch Hill, is being carried out to the specification of Mr. Е. Н. 
Taylor, А.М Т.Е E., Messrs. Barlow Bros. & Co. being contractors. 


Dumfries.— The Council have declined Messrs. Crompton & Co.'s 
offer to take over the Dumfries electric lighting order. А vote of 
the ratepayers is to be taken on the subject of electricity supply. 

Blectric Traction on Railways.—In the course of a lecture 
on * Modern Engineering," delivered at Barrow last week by Mr. 
M'Kechnie, managing director of the engineering department of 
Vickers, Sons and Maxim’s works, he stated that the Furness Rail- 
way was considering the question of tapping Lake Windermere with 
а view of experimenting with electric traction on the Lakeside 
branch of their line. He though that electricity would displace 
steam on railways, thereby effecting a financial saving in addition to 
higher mechanical efficiency. 


Electrical Progress in the Italian Riviera. — Mesare. Woodhouse 
and Baillie have been granted a concession, dated Feb. 16, 1903, to 
derive 1,300 HP. from the river Roya, in the province of Porto 
Maurizio, Italy. Part of the power will be used to extend the 
` present Ventimiglia- Bordighera electric tramway to Mentone on the 
west and San Remo on the east, concessions for which extensions are 
already held by the firm. The рч of the river Roya referred to in 
the concession is 8 miles from Ventimiglia, where the river makes a 
considerable loop upon itself,and by means of a tunnel only 100 metres 
long a fall of over 60ft. is obtained. The expense of development is 
estimated at not more than £2 per horse-power for the whole of the 
hydraulic work. The balance of the power not required by the 
tramway will be used in further extending the electric supply under- 
takings in the towns of Ventimiglia, Bordighera and San Remo 
the last-mentioned in conjunction with the British Continental 
Electricity Co. 

Bxmouth.—As the Council have entered into an agreement with 
Mesers. Crompton & Co. for the erection of electricity works, the 
Board of Trade have granted an extension of 14 months for comply- 
ing with the terms of the Exmouth provisional order, 1900. 

Faversham.—The Council have received sanction to a loan of 
£23,779 for electricity supply. 

Gorton —The Lancashire Electric Power Co. offers to give supply 
of electricity in bulk in this district. The Council have also 
approached the electricity department of Manchester Corporation on 
the subject. 

Hammersmith (London).—The Council will erect a eub-station 
in Rennard-road and lay new mains at a total cost of £1,342. 


Hastings.—The accounts of the electricity department to Dec. 31, 
1902, show total receipts £16,894, 78. 6d., including £16,110. 8s, 114. 
from the sale of current for public and Ba Mole lighting. Generation 
expenses came to £6,337. 3s., cost of distribution to £247. 1s, 
repairs and renewals of public lamps £753. 53, rent, rates and taxes 
£193 118. 8d, management expenses £1,537. 5s. 6d., with special 
charges amounting to £151. 16s 114., total £9,220. 33. 1d. The 
gross profit was £7,674. 43, 5d., sinking fund instalment came to. 
£4,302. 103. 2d. and interest £4,435. 14s. 3d., increasing the adverse 
balance of £3,437. 184 4d. at Dec. 31, 1901, to £4,517. 17s. 6d. 
Capital expenditure to date amounts to £128,944. 101 ld. The 
units generated were 959,569. There are 104 public lamps and the 
total maximum demand was 601:6kw. 


Ipswich.—On Wednesday the Oouncil fixed the following rates 
for the supply of electric current :—6d. per unit for lighting, with 
rebate of 1 per cent. per 50 units per quarter up to 800 unita, and 
also 1 per cent. per 100 units per quarter above 800 units, with 
minimum of 4d. per unit ; 2d. per unit for power, with discount 
of 1 per cent, for every 500 units par quarter up to 12,500, 
minimum 141, | 


Islington (London).—The Borough Council have been notified 
by the London County Council that until an act has been passed 
readjusting the London electric lighting areas so as to make them 
co-terminous with the respective borough boundaries loans for work 
in transferred areas cannot be entertained. 


Kingston-on-Thames.—Mr. H. J. R. Burstall, the consulting 
engineer called in by the Corporation to report on the condition of 
the electricity undertaking, has presented his report. 

Mr. Burstall approves of the proposal to cbarge 8d. per unit for electric 
current for the first hour's use per day for private lighting and 3d. after, 
and Jd. per unit for current for motive power, although he thinks the 
maximum demand system might also be applied in this case. The proposal 
to extend the street lighting and to switch off the arc lamps at midnight 
and substitute incandescents is also approved. Nernst lamps might be 
used in some of the main streets after the arcs are extinguished. The 
present generating plant has а capacity of 600kw., and no extension is 
recommended at present. Mr. Burstall considers that better results could 
be obtained at Kingston with a modern continuous-current system of distri- 


bution, yet good results can be secured with the present alternating system. 


He recommends that in the near future arrangements be made for intro- 
ducing three-wire distribution, extensions to be so made that this could 
be done. The question of raising the pressure of supply should also be 
considered. He does not recommend that any modifications be made at 
present, except at the generating station. Mr. Burstall considera the 
works costs too high, the quantity of coal consumed being about 15lbs. per 
unit generated, the average for several years past having been even higher. 
Mr. Burstall considers economy might be effected by stopping soms of the 
auxiliary engines and cutting out some of the steam pipes during the 
period of light load, and that it might be advantageous t» the electricity 
department to work the machinery at the sewage works electrically. 
Generally speaking. he find the plant in good condition. 


Leicester.—A statement on the financial position of the elec- 
tricity department was submitted to the Council last week by the 
Gas and Electricity committee: 

Councillor Edwards said they had spent £211,843, and had over-spent 
their capital by £30,777. Before long they would have to ask the Council 
to increase the capital expenditure. The expenses for the half-year were 
£3,273, an increase of £617 on the preceding half-year. That included an 
increased payment of rates to the amount of about £600 under the new 
assessment, Sale of current had produced £12,916 (an increase of £2,961), 
rent of meters £462, a total of £13,574, which (after deducting expenses) 
left them £8,275. Interest was £3,043, and sinking fund £2,545, leaving 
£2,684, an increase on the half-year of £1,777. The net profit for the year 
was £5,499, which the committee advised should be again carried forward. 
The sinking fund was £17,291, and they had a reserve of £800. Тае 
last half-year was considered the best they had had, and their profits were 
a record. The increase for the year had been about 15 per cent., and was, 
he thought, a creditable one. As it was impossible to know the life of the 
plant and machinery, the committee recommended that the profit should 
be still carried forward. 


Light Railways.—The County of Middlesex Light Railways 
(Lands) order has been submitted to the Board of Trade for con- 
firmation. Objections by April 11. 


Liverpool.—The Electric Power and Lighting committee propose 
to light James-street to the Pierhead by arc lamps at an estimated 
coat of £1,000. 


London Oounty ,Council.— At Tuesday's meeting the Finance 
committee reported that at the request of the St Marylebone 
Borough Council they had provisionally included in the amount of 
loans to local authorities £1,444,000 for the purchase of the Maryle- 
bone electric lighting undertaking of the Metropolitan Electric 
Supply Co, and for new works in connection therewith. That pro- 
vision had been made without prejudice, as neither the Finance com- 
mittee nor the County Council have yet considered the application 
for sanction to the borrowing. 

In the discussion, Mr. E. WHITE said if Marylebone Borough Council 
carried out its obligations to purchase the electrical undertaking in the 
Marylebone district they would have to spend some £600,000 on capital 
account in addition to the purchase price. The ratepayers of Marylebone 
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were looking to the Council to protect them, for 95 per cent. of them 
looked on this as moat wasteful expenditure. 

Mr. Lewis said the recent award had been the astonishment of London, 
and it was a cruel thing for the ratepayera of Marylebone. 

Mr. WALTER Luar said the Borough Council had not yet placed its case 
before the Finance committee, and this was simply an attempt to prejudice 
the cass. The question was the burning question at the election two yeara 
ago, and the ratepayers had no right now to oppose the scheme for which, 
t» а great extent they were responsible. 

Mr. RADFORD said that anyone who knew Mr. C. A. Russell (the arbi- 
trator) would come to the conclusion that if he awarded a sum as the price 
of the undertaking, that price could not be an unreasonable one. 

The recommendation was adopted. 


Manchester.—From March 25 the charge for electric energy for 
motive power will be 1d. per unit for the maximum demand for 48 
hours and upwards рег week. А graduated increase of id. per 
unit will be charged for current consumed for less than 48 hours. 


Mansfield. —The Board of Trade have consented to an alteration 
of the gauge 
3ft. Gin. to Aft. Зір. 


Marylebone (London).—A special meeting of the Council was 
held last night to consider а proposal by the chairman of the Elec- 


tric Supply committee (Mr. A. E. R Debenham) that а new com- 
mittee be appointed, to consist of 10 members, elected annually 
(with the mayor, chairmen of the Works, Lighting and Finance 


committees as ex - officio members) to manage the electric supply 
undertaking. 

Mr. DzBENHAM said it was thought desirable that those who generated 
the electric supply of Marylebone should not be both buyers and sellere, 


it was proposed that the Electric Supply committee should be separate and 
distinct from the Lighting committee, which was composed of representa- 
tives of several wards of the borough. So that that there should be no 
misunderstanding it was also thought desirable that there should be an 


uniform tariff. 


Mr. Councillor Strauss asked that the chairman of the General Pur- 
poses Committee also be an ex-officio member, and both the propositions 


were carried. 


Mr. DsBENHAM thea proposed that Mr. Arthur Wright be appointed 
and consulting engineer, his remuneration to be at the 
rate of 4 per cent. for eight yeara on the capital outlay, which was esti- 


electrical ma 


mated at £500,000. Не said that they could get the work done at a much 


cheaper rate, but many large public companies, the directors of which bad 
far greater experience in electric supply than the members of that Council, 
With a full sense of his 
responsibility, he (Mr. Debenham) should say that be did not think they 
could get a better man than Mr. Wright, or one who would render more 


still thought it worth while to pay 5 per cent. 


devoted aud loyal service. 


Mr. Councillor Dunn proposed as an amendment that an electrical 
adviser be appointed at a salary of £800 per annum. Не said that accord- 
ing to the proposed agreement with Mr. Wright, if it were adopted they 
would be paying him at the rate of £5,500 per annum for the next six 


yeare. 


Mr. Ald. M. Norris, in seconding the amendment, said that whoever 


they employed let them have the whole of his time. 


Councillor J. Lewis thought that if they were not very cautious, the 
proposed agreement with Mr. Wright would lead them into difficulties. He 
thought they should, at least, wait until they knew whether the London 
County Council would lend them the money before they made the 


appointment. 
The amendment was lost, as was another by Mr. Lewis that the appoint- 


ment be postponed. 


The proposition of Mr. Debenham was then, after a long fuither discus- 


sion, carried. 


Poplar (London).—On Wednesday the Borough Council autho- 
rised extensions of the electricity worke, estimated to cost £146,800. 


Post Office Telephones.—The Post Office Telephone department 
occupy the whole of the premises in Queen Victoria- 
erto used as the head offices of the Post Office 


will shortl 
street, London, hit 
Savings Bank staff, who are removing to Kensington. 


Presentations.— At Derby, on Friday, Mr. W. E. Langdon, who 
recently retired from ped ЕТКЕ of electrical engineer and telegraph 
superintendent of the Midland Railway Co., was the recipient of 
two handsome presentations, comprising a solid silver rose bowl and 
pair of fruit dishes weighing together 120 z., and a solid silver tea 
and coffee service, with salver, weighing 22002. 

In the first case, Mr. PAYNE presided over a numerous gathering 
of the company's officials at the Midland Hotel. The chairman said 
that during the 25 years Mr. Langdon had been with the company 
he had given loyal service in his department. When he first came to the 
Midland there were very few miles of Post Office wire running over the 
system ; now that was multiplied many hundred of times. Mr. Langdon 
was held in the highest estimation by his compeers, and last year he was 
president of the Institution of Electrical Engineers, the highest honour 
they could give him. The testimonial was a slight expression of the affec- 
tion of his colleagues on the Midland Railway. 

In acknowledgment, Mr. LANGDON said that occasions such as those were 
red letter days in а man's life. During his 25 years' service with the Mid- 
land bis ambition had been to do his utmost for the advancement of his 
depertment and of the Midland Railway, and his great hope was that he 


of the Mansfield and District Light Railway from 


958 


had left behind him a record of which hia colleagues need not be ashamed. 


In a few months he would have devoted 50 yeare of bis life to electrical 
improvement. When he first started with the International Telegraph Co. 
the only telegraph instrument in use was а double needle, and the battery 
which was employed was what was known as a sand battery. They had 
now telegraph instruments transmitting 300 and odd words per minute. 
Electric energy was being used for working railways, and it would to a 
great extent oust all other forms of power and traction, and ultimately 
become the univeraal agent. When he joined the Midland the telephone and 
electric lightiug were uoknown quantities. There were now 3,000 telephones 
at work on the Midland, and 11 different generating stations for electric 
light and power. In 1878 the mileage of wire was 8,000 ; now it was 29,000. 
He hoped the members of his department would extend the (ane spirit cf 
camaraderie to his successors which they had shown to him. He bade 
them an official farewell with deep regret. 

Afterwards, at the Midland Railway Institute, Mr. J. SAYERS presided 
over a gathering of between 200 and 500 of the staff of the department, 
who had subecribed towards а testimonial of a solid silver tea aud coffee 
service, with salver. The chairman congratulated their late chief upon 
having sufficiently recovered his health to meet his old staff, and to 
receive at their hands a tribute of their united respect. Every one of those 
present should profit by the contemplation of a man who, at the age of 70 
years, emerged at the top of his profession, and who could lay down his life's 
chief work amid the plaudits and good wishes of all who knew him best. 
They would be glad to know that the directors had retained Mr. Langdon as 
salaried consulting electrical engineer. Mr. J. Harradine, Mr. К. Woods, 
representing the construction and maintenance departments, and Mr. J. A. 
Smith of the traffic branch, and Mr. Goodchild also spoke. The latter 
gave some interesting figures as to the great progress the electrical depart- 
ment had made under Mr. Langdon. In 1878 the company dealt with 
2,641,529 telegraphic messages ; whilst last year the number was 
16,923,570. In 1878 they had 940 telegraph instruments; now they had 
1,708. The average rate of pay per man in the department had increased 
from £42 per annum in 1878 to £72 now, and the staff had increased from 
263 to 742. At one time they thought 30 to 40 messages over one wire in 
an hour was good work ; now they sent no less than 188 messages. 

Mr. LANGDON, in response, paid a high tribute to his staff, from whom he 
was parting with very great regret. He bespoke for Mr. Sayers, who was 
taking up the work, the loyal co-operation of them all, as he was a gentle- 
man who was equally desirous with himself for the advancement of the 
department. No one on the Midland and very few off it had a better 
knowledge or were better able to deal with electrical work than Mr. 
Sayers. The division of the department had been contemplated for some 
time previously, and what had gone to the loco. department had gone 
because it was felt that electric traction was coming forward. 

On Saturday the staff and employés of the Liverpool Corporation 
electricity department presented Mr. A. Bromley Holmes, who 
recently resigned his position as city electrical engineer, with an 
illuminated address and a silver rose bowl. 

The chair was occupied by Ald. C. Petrie (chairman of the Tramways com- 
mittee), and the large company included Councillor R. Dart (chairman of the 
Electric Lightiog committee), Mr. А. Clough (resident electrical engineer) 
and Mr. J. А. Brodie (city engineer) The presentation was made by 
Mr. A. CrovaH, who eulogised the great services rendered by Mr. Holmes 
in connection with electrical enterprises and developments at Liverpool 
since 1888. , 

Ald. Petrie, Councillor Dart and others testified to the esteem in which 
Mr. Holmes was held. 

In reply, Mr. A. B. HoLMES said he had resigned the more active duties 
of city electrical engineer solely in consequence of the serious advice of bis 
doctor, who urged rest and some release from arduous work. The present 
electric lighting system had proved & prosperous scheme, and ite original 
purchase by the Corporation was profitable to the shareholders, to the 
citizens generally, and to the consumers especially, who were reaping 
substantial advantage, in the form of greatly- reduced charges. Whilst 20 
years ago there was only 100 n.r. in connection with electric lighting for the 
whole city, there was now in actual operation 30,000 н.р., to be increased 
to 150,000 н P., the actual number of lights now supplied being upwards 
of 200,000. 

On Thursday evening last week the staff of Hull Corporation 
electricity works presented the city electrical engineer (Mr. A. 8, 
Barnard), who is leaving to take up the position of electrical adviser 
to the Government of Ceylon, with a Roes-Goerz Kodak camera, and 
а suitably-inscribed gold bracelet for Mrs, Barnard. 

The presentation was made by the assistant electrical engineer (Mr. H. 
Bell), who referred to the harmonious relations which had existe і bet ween 
Mr. Barnard and the staff. Messrs. Coverdale (on behalf of the ссе), 
Jones (outdoor department) and Louis (works) aleo spoke. Mr. Barnard 
responded in suitable terms, aud said that during his 74 years’ connection 
with Hull there was always entire unison among the staff. 


Private Bill Legislation —In the bill which the London Couniy 
Council are bringing before Parliament to define the amoun's 
which the Council may expend during the year ending March 31, 
1904, and the following six months, the following are amongst the 
objects stated :—Electric lighting on Victoria Embankment and 
Waterloo and Westminster Bridges, subway and tramway between 
Theobalds-road and Victoria Embankment, technical schools, pur- 
chase of tramways and reconstruction of same for electric traction, 
provision of electric testing plant, electric lighting at pumping 
stations and sewage outfalls, lending £1,274,000 to Marylebone 
Borough Council for the purchase of the undertaking of the Metro- 
politan Electric Supply Co. in Marylebone, and, if agreed later, a 
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further £170,000 for the provision of a generating station or 
additional worke in connection with same. 

It is proposed to bring in a bill to incorporate a company to supply 
electrical energy in the counties of Linlithgow and Clackmannan, 
the parishes of Logie, Stirling, St. Ninians, Airtb, Bothkennar, 
Larbert, Dunipace, Denny, Kilsyth, Falkirk, Slamannan, Muiravon- 
side and Polmont in Stirlingshire ; aud the parish of Cumbernauld 
in Dumbartonshire. At least three generating stations are to be 
erected, and it is intended to ask for powers to enable the company 
to enter into arrangements for purchasing or taking over the whole 
or part of any existing electricity supply works in the district, and 
to supply in bulk to any tramway company or other authorised 
body. The solicitors for the scheme are Messrs, Davideon and Syme, 
W.S., Edinburgh. 

The Electric Supply Corporation propose to apply for powers to 
construct electric tramways in the Dumbarton district. 


Provisional Order Revocation.—The Board of Trade have 
revoked the Sevenoaks Eiectric Lighting Order, 1900. 


Provisional Orders Inquiry.—At Cardiff laet week an amuy 
was held into the applications of the Caerphilly, Bedwellty and Llan- 
trissant and Llantwit Vardre District Councils for provisional electric 
lighting orders for their respective districte. The arrangement is to 
8 current from the South Wales Electric Power Distribution 

. at lid. per unit, with an addition of zd. for the ccst of trans- 
forming, and to give а guarantee to the company for а minimum 
supply of 50,000 units per annum. 

The consulting engineer (Mr. Б. Н. Fletcher), the general manager of 
the South Wales Electric Power Company (Mr. Hill) and other witnesses 
gave evidencs in support of the order. : 

Mr. RoBgzRT HaMMOND, in opposition, said the Llantriesant scheme could 
not possibly pay, and must inevitably result in a call on the rates. The 
Caerphilly project, also, could not pay. In order to make electric lighting 
¿commercial success they must have a large, compact population in one 
area of a number of centres ia close proximity, and containing fairly pros- 
perous residents, good shops and places of amusement. 


Pudsey.—The Council have appointed а special committee to 
report on the proposal to establish combi ned electric lighting and 
refuse destructor works. 


Shipley.— Ten arc lamps are to be erected in a few of the principal 
thoroughfares at a cost of £400. 


South Africa.—The British and South African Export Gazette 
states that Messrs. Mordey and Dawbarn have been engaged by the 
Pretoria Municipal Council to advise ss to the acquisition of the 
electric lighting company's undertaking, the erection of new works 
and the construction of tramways. M 

Bloemfontein Municipality are about to apend £25,000 on extensions of 
the electricity undertaking. O 

Electric hoisting plant has been installed at the May Consolidated 
Gold Mine. 

A scheme is under con:ideration for the e:tablishment of electricity 
works at Potchefstroom. 


South Lancashire Tramways.— Liverpool Tramways committeo 
have authorised the South Lancashire Tramway Co. to run their cars 
temporarily from Bolton to the Pierhead, Liverpool. 


South London Tramways.—The Traction Co. of the United 
Kingdom have acquired a controlling interest in the London, Cam- 
berwell and Dulwich Tramways Co., whose lines are to be re-laid and 
electrically equipped. 

Southampton.—The profit on the electricity department was 
£4,328 for 1902. It is proposed to place £1,523 to renewal account, 
after making the deficit on the previous year. It has been 
decided to supply current for lighting at a flat rate of 53d. per unit 
to all new consumers and present consumers are to be offered the 
реп of paying at the same rate instead of the former prices of 

for the first hou's maximum demand and 44d. after. The 
charge for energy for the tramways is fixed at 2}d. per unit. 


Swansea.—The Electric Lighting and Tramways committee 
recommend an increase in the salary of the assistant electrical engi- 
neer (Mr. Thompson) to £175 per annum. 


Tramway Bye-laws.—Brentford Council recently drew up bye- 
laws dealing with the tramways of the London United Tramways 
(Ltd.) in their district. These were submitted to the Board of 
Trade, who have notified the Council that : 

Sec. 46 of the Tramways Act, 1870, under which a local authority has 
power to make regulations, expressly states that such power is to be sub- 
ject to the provisions of any special act. The Board had made regulations 
and bye-laws dealing most fully with all points needing attention, and it 
was not within the power of the Council to attempt to impose upon the 
company bye-laws and regulations dealing with similar matters to those 
dealt with by tte Board of Trade. 

West Bromwich.—Acting on the report of the borough electrical 
engineer (Mr. J. H. Wray), the Electric Lighting and Towu com- 
mittee recommend the Council to put down two additional 250kw. 
sets at the generating station at an estimated cost of £9,000, plus 
10 per cent. for contingencies, and that application be made for 
permission to borrow the necessary sum. The capacity of the present 


plant is 650kw., and there is the equivalent of 11,071 8 c.p. con- 
nected to the mains. The additional plant is required to meet the 
demand for traction, which will be equal to 400kw. when all the 
routes are completed, and estimated fature requirements for lighting. 


West Ham.—The poll on the Corporation’s electric lighting bill 
has resulted in 12,144 votes being recorded against and 7,353 for. 
The scheme has been dropped for the present. 


West London Tramways.—The tramway route from T wicken- 
ham to Hampton Court and Kingston Bridge is now completed. 


Workhouse Lighting.—The Chelsea (London) Gaardians are 
considering the desirability of adopting electric lighting for the union 
buildings. St. George's Infirmary has been lighted electrically for 
some time. 

Fulham Workhouse electricity works were op2ned on Monday. 


Wolverhampton.—An inquiry was held on Wednesday into the 
application of the Council for permission to borrow £13,580 for 
erecting a refuse destructor. The borough engineer (Mr. Green) 
stated that it was intended to use the steam at the destructor 
works for generating electricity at an estimated saving to the 
electricity department of about £1,500 per annum. 


Dinner.—The first annual dinner of the Association of Master 
Electrical Contractors of Ireland took place at Dablin on Saturday, 
the president (Mr. J. W. Edmundson) in the chair. The toast of 
“ The Electrical Profession " was responded to by Prof. Thrift and 
Prof. G. Forbes The Dablin city electrical engineer (Mr. Mark 
Ruddle) gave the toast of The Association," and complimented the 
members upon the work it had done in bringing about a high 
standard of work in electrical installations in Dablin. 


TRADE NOTES AND NOTICES. 
[ Notices for insertion under this heading must reach us first post Thurs- 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 


Bridlington Corporation invite tenders for supply, delivery and 
erection of two 100kw. steam dynamos (Belliss or Willans engines), 
balancer-booster set, 10-ton travelling crane and tools, two Lancashire 
boilers, Green economizer, boiler seatings and flues, storage battery, 
switchboard and connections, mains pipe work, pumps and heater, 
street lighting columns and fittings. Specifications may be seen 
at the Cm of the consulting engineers (Messrs. Е. Н. Medhurst, 
Page and Lloyd), 14, St. Ann’s-square, Manchester ; or 13, Victoria- 
street, Westminster, S.W. Tenders to town clerk (Mr. A. E. 
Matthewman), Town Hall, Bridlington, on April 21. 
tisement. А 


Maidenhead Corporation invite tenders for the supply aud erection 
of one 200kw. steam dynamo (vertical enclosed high-s engine 
and continuous-current dynamo, 500 volts) and one water-tube boiler. 
opimis may be seen at the offices of the consulting engineers 
б easrs, Burstall and Monkhouse), 14, Old Queen-street, Westminster, 

.W., where copies can be obtainel after March 30. An advertise- 
ment gives farther information. Tenders to the town clerk (Mr. J. 
Kick), Guildhall, Maidenhead, by noon April 21. 


Tenders are invited for the supply, delivery aud erection at the 
generating station of the Trafford Power and Light Supply (1902) 
Ltd., Trafford Park, Manchester, of a complete traction switchboard 
and accessories. Specification from the consulting engineers (Messrs. 
Lacey, Clirehugh and Sillar), 2, Queen Anne’s-gate, Westminster, 
S.W. Tenders to the secretary by 10th prox. See advertisement. 


Darlington Corporation invite tenders for the supply and delivery 
of overhead equipment, extension to switchboard and automatic 
battery booster, and storage battery. Specifications, &, from the 
town clerk (Mr. H. G. Steavenson), and can also be seen at, but not 
obtained from, the offices of the consulting engineers (Messrs. Ken- 
nedy and Jenkin), 17, Victoria-street, London, S.W. Tenders to 
Mr. Steavenson by April 18. See also advertisement. 

Grimsby Corporation invite tenders for supply and delivery of 
feeder and other cables, &c. Tenders to borough electrical engineer 
(Mr. W. A. Vignoles) Corporation Electricity Works, Grimsby, by 
April 19. See advertisement. 


Glasgow Corporation invite tenders for providing and erecting 
three 6,500 volt three-phase induction motors to give 700 H P. each. 
Specifications from the chief engineer (Mr. W. А. Cbamen), 75, 
Waterloo. street, Glasgow, and tenders to town clerk (Sir J. D. 
Marwick), by 10 a.m. April 7. See advertisement. 

Lowestoft Corporation invite tenders for one dry-back boiler and 
superheater, Steam feed pump and accessories, steam exhaust, feed, 
air and circulating water pipes, &c. ; surface condenser, steam- driven 
air and circulating pumps and cooling tower, 500kw. dynamo, &c.; 
main lighting and tramway switchboard. Tenders to town clerk 
(Mr. R. Beattie Nicholson) by 5 p.m. April 8. 


See adver- 
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Corporation invite tenders for Lancashire boilers, pipe- 
work, пре, condensers, tanks, &c,, steam dynamos (high-speed 
engines), balancer and booster, storage battery, switch instru- 
ments and connections, overhead travelling crane, conduits, cables, 
boxes &c. Tenders to Sir R. Newman Chambers, Guildhall, London- 
derry, by noon April 24. 

Edinburgh Corporation invite tenders for 12 months' supply of arc 

p саг cast-iron pavement and road-box frames and covers, 
&c., for their electricity department, Tenders to town clerk (Mr. 
Thos. Hunter, W.S.) by April 6 for carbons and by April 13 for 
ironwork. 

Bristol Electrical committee invite tendera for feed and general 
service pumpe, exciter Чура шан, pipe work, extension of coal 
conveyor, and arc lamp stand Tenders to city electrical engineer 
(Mr. H. Faraday Proctor), Temple Back, Bristol, by noon April 8. 

Belfast Gas and Electric committee invite tenders for water-tube 


boiler, with superheater and mechanical stoker, and a superheater 
for Lancashire boi Tenders to town clerk (Sir Samuel Black), by 
noon April 10. 


Wimbledon District Council invite tenders for 500kw. alternator, 
water-tube boiler, economiser, feed pump, pipe work, and a steel or 
brick chimney shaft. Tenders to Chairman of Electric Lighting 
committee by noon April 6. 

Leek Urban District Council invite tenders for two gas engines, 
two 60kw. continuous-current dynamos, tanks for cooling water, 
pipes, &., stoneware casings, cast-iron manhole covers and cable 
work. Tenders by noon April 3. 


Burgess Hill District Council require tenders for electric lightin 
installation. The consulting engineers are Messrs. J. and J. 
гап рь 47, Victoria-street, London, S.W., to whom communications 
by ch 27. 


SPECIAL NOTICE. 


“fhe Blectrician" Electrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. The book has 
been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &c., which usually accompany the book 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulars relating to Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &c, 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the i 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

New German Electric Wiring Rules and Regulations. 

Spanish Government Regulations (1903) affecting Electrical Installa- 
tions in Mines and Metallurgical Works. 

Safety Regulations in German Electricity Works. 

Railway Telegraphs and Electric Block Si ing. 

Electric Lighting on the Rail ways of the United Kingdom. 

Water Power in Ireland. 

Standards for Copper Specifications (1903). 

Electric Supply Mains Contracts. 

Electricity in Mines, Home Office Commission on. 

Engineering Standards Committee. 

Parliamentary Record for 1902. 

Factory and Workshop Regulations. 

New and Extended Interest and Sinking Fund Tables. 

I. E. E. form of Model Contract (1903). 

Marylebone Arbitration Award (1903). 

Purchase Prices of Electricity Supply Undertakings to Date. 

Canadian Government Agreement with Mr. Marconi. 

French Submarine Cable Projects. 

Submarine Cable Notes. 

Wireless Telegraph Notes. 


— 


Telephone Notes. kor 1902. 

Long-Distance Telephone Notes. 

Wireless Telephone Notes. 

Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 


Agreement between the British Government and the French and Bel - 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire — Digest of the Parliamentary Commit tee's 


Report. &c. &c. &c. 

The price of the 1903 edition of the '* Electrical Trades’ Directory and 
Handbook remains as before—4.e., United Kingdom, 12s. 6d., post 
free 13а. 3d.; British Colonies, 14& ; United States, 16s.; other 
countries, 1 58. 

Finchley Council require tenders for steam piping, auxiliary plant, 
&c., main switchboards, two booeter sets, testing instrumenta an 
apparatus. Tenders by noon April 11. 


Penzance Electric Lighting committee will receive up to March 31 
offers for carrying out their моо electric lighting order, 1900. 
Offers to town clerk (Mr. T. H. Cornish). 


Walthamstow District Council invite tendera for а rental charge for 
free wiring of premises. Tenders to the clerk (Mr. C. S. Watson) 
by 10 a.m. April 4. 

Bridgend (Glam.) District Council require incandescent lampe, arc 
lamp carbons, wattmeters (for alternating current) and incandescent 
electric lamp fittings for street lighting. Tenders by 31st inst. 


Eccles Corporation invite tenders for Lancashire boiler, super- 
rige a оне steam engine, alternator and exciter. Tenders 
y Ap . 
Eccles Corporation also require tenders for the “free” wiring of 
premises on а rental system. Tenders by April 18. 


Batley Corporation invite tenders for eight electrical tramcars 
with complete equipment. Tenders to town clerk by April 18. 


Aldershot Council require water-tube boiler, condenser, boiler feed 
pump, &c., and a 200kw. Willans-Parker set. Tenders by April 9. 


St. Anne's· on · the- Sa District Council invite tenders for steam and 
feed-water piping, valves, &c. Tenders by April 2. | 
Croydon Council require destructor furnaces, boiler, &c. Tenders 
by 11 am. April 17. | 


Devonport Electric Power committee require tenders for engine- 
room and general stores for 12 months. Tenders by April 7. 

Tenders have to be in by noon April 7 to the Copenhagen Lighting 
Depertment, Vestre Boulevard, Copenhagen, B., for the supply of & 
30-ton travelling crane for the Gothersgade electric works, 30, 


Gothersgade, Copenhagen, from which address all particulars can be 
obtvined. 


The Spanish Post and cid oe 4 authorities, Madrid, are prepared 
to purchase 20,000 telegrap insulators, No. 2, made of w and 
porcelain, оп the Herrero ” system. 


The Spanish Department of Posts and 'Telegraphs will receive 
tenders up to 11 а.ш. -оп April 23 at the offices of the Inspector- 
General, 10, Calle de Carretas, Madrid, for the supply of 10,000 pine 
telegraph posts, injected with sulphate of copper, on the “ Boucherie" 

stem, 2000 posts 8 metres high and 8,000 A аг 7 metres high. 

articulars are given in the Madrid Gazette of ch 29. 


TENDERS RECEIVED AND AOOEPTED. 


. Council have placed an order with W. T. Henley's 
Telegraph Works Co. for the supply of high and low-pressure cables, 
cast-iron pipes and wood troughing (the latter to be edi yr 1 cally) 
at £39,949. 103. 6d. The following is a complete list of the tenders 
submitted for section A (cables), section B (piper) and section C 
(troughing) :— 

W. T. Henley's Company : Time for completion, 12 months. Section A, 
£28,502. 10s. 4d. ; section B, £5,635. 18s. Ad.; section С, £6,156. 1s. 10d. 
(wood), £8,827. 17s, Id. (earthenware) ; total, £59,074. 10s. 6d. 

St. Helens Cable Co.: Time for completion, 12 months. Section A, 
£27,002. 8s. 4d. ; section B, £5,232. 13s. 4d. ; section C, £3,999, 11s. 8d. 
(wood) ; total £56,254. 13e. 4d. 

Allgemeine Elektricitéte Gesellschaft: Time for completion, 13 months. 
Section A, £31,863. 11s. 4d. 

Callender's Company: Time for completion, 15 months. Section A, 
£252,598. 198. 44d. ; section B, £5,859. 2s. 6d. (English pipes), £5,367. 98. 24. 
(Continental pipes); section C, £3,937. 5s. 10d. (wood), £6,438. 19s. 2d. 
(Englieh earthenware), £12,193. 6s. 8d. (Australian wood); total, 
£42,195. 7s. 84d. 

British Insulated acd Helsby Cables (Ltd.): Time for completion, 
15 months. Section A, £34,131. 16е. ; section B, £5,970. 16s. 8d; 
section C, £5,027. 12s. 1d. (wood), £10,918. 4s. 6d. (concrete and iron); 
total, £45,130. 4s. 9d. | 

Siemens Bros. & Co.: Time for completion no‘ given. Section А, 
£355,257. 5s. 2d.; tection B, £8,498; section C, £4,036. 17s. 64.; 
to“ al, £47,772. 28. 8d. 

W. T. Glover & Co.: Time for completion, 12 montbr. Section A, 
£355,714. 4s. 14. ; section B, £6,541. ls. 8d. ; section C, £5,818, 17». 14. 
(wood), E7, 608. 19s. 2d. (earthenware), £10,546. 2s. 11d. (Howard trough) ; 
total, £48,074. 2s, 10d. 

Western Electric Co.: Time for completion not given. Section A, 
£35,215. 9s. 4d. ; section B, £6,057. 188. 4d. ; section C, £9,607. 4s. 9d. 
(wood); total, £50,880. 128. 5d. 

Felten and Guilleaume: Time for completion, 12 months. Section A, 
£39,148 ; section B, £10,585 ; section C, £6,507. 18s. 4d. (wood) ; total, 
£56,240. 188. 4d. 


The following tenders have been accepted by Fulham (London) 
Borough Council for the supply of stores for the ensuing year to the 
electricity department : 

De Grelle, Houdret & Co., arc 1а ор globes and opal shades ; G:neral 
Electric Co., arc lamps and accessories, fuse wire, &c. ; Fabius Henrion, 
carbons ; Reason Mfg. Co., cutouts; Rowland Carr & Co., service 
boxes and frames, covers and compound; W. T. Henley’s Telegraph 
Works Co., cable, tents, &c. ; W. Н. Willcox & Co., packing, &c.; John 
Know & Co., terminale, tools, &c. ; J. E. and S. Spencer, gas and steam 
5 Sir Hiram Maxim Electrical and Engineering Co., incandescent 
amps. 
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Bermondsey (London) Borough Council have Accepi tenders for 
their annual requirements of apparatus, materiale and stores for their 
electrical department from the following firms :—Ferranti Limited and 
Chamberlain and Hookham, electricity meters ; Reason Manufactur- 
ing Co., demand indicators and cutouts ; Fabius Henrion, атс lanip 
carbons; Wm. Rickard (Ltd.), indiarubber cable and joiating material ; 
J. Gibb & Co., ironmongery and engine room stores ; Johnson and 
Phillips Electric Cable Works, lead-covered cables, &c. ; General 
Electric Со. and Hands Bros., main switches and general fittings ; 
Veritys Limited, incandescent lampe. 

Aberdeen Corporation have accepted the tender of the British 
Westinghouse Company for supply of 12 roof-seat electric tramcare. 
Tenders were also submitted by Witting Bros. Electrical Engineers 
and Contractors (Ltd.), Brush Company, Electrical Company, British 
Thomson-Houston Co., Dick, Kerr & Co., British Schuckert Electric 
cos Geo. F. Milnes & Co., Hurat, Nelson & Co., and British Electric 

ar Co. 

The following contracts have been recently placed with Messre. 
Willans and Robinson :— 

Two 100 н.р. central-valve engines for direct-coupling to Castle dynamos 
for the Wholesale Co-operative Society, Silvertoan. 

A 825 н.р. engine for direct-coupling to an Koglish Electric Mfg. Cc. 
dynamo for Stepney. 

Two 600 н.р. central-valve engines for direct-coupling to Westinghouse 
alternators for the Cleveland and Durham County Electric Power Co. 

In our last issue we referred to the acceptance of tke tender of 
the Electrical Power Storage Co. for a storage battery at the London 
County Council meter testing station, Cranbourn-street, W.C. We 
learn that the accepted tender was for a new battery, as the old one 
(supplied by the same firm), which had been in ure for over 13 
years, was worn and required to be replaced. The Highways com- 
mittee, in recommending the acceptance of the tender, said that, 
though the company's figures were not the lowest, their tender com- 
plied with the Council's requirements in every respect, and the old 
battery had worked in a satisfactory manner for a long period. 


The contract for the supply and laying of high and low-tension 
cables, including over 17 miles of extra high-tension three-phase 
cable for the Isle of Man Light Railway, has been secured by W. T. 
Henley’s Telegraph Works Co. 


Darlington Corporation have received tenders for the supply of 
eight double-deck and eight single-deck tramcars from Witting Bros., 
the British Thomson-Houston Co, the British Schuckert Electric 
Co., the British Westinghouse Co., Dick, Kerr & Co., the Brush Co., 
Geo. Milnes & Co., Hurst, Nelson & Co., and the British Electric 
Car Co., and these have been referred to Prof. Kennedy for report. 

The Natal Government Railways Department have placed con- 
tracts with Messrs. Siemens Bros. & Co. fora 5-ton electric crane, with 
Craven Bros. for three electrically-driven wheel lathes with cranes, 
and with Alfred Herbert (Ltd.) for an electric milling machine. 

The Lancashire and Yorkshire Railway Co. have let a contract 
for the conversion of the Liverpool to Southport branch of the 1ail- 
way to electric traction to Messrs. Dick, Kerr & Co. The feeder 
cables (over 32 miles in length) will be supplied by Meesre. W. Т, 
Glover & Co. 

Burnley Town Council have accepted the tender of Siemens Bror. 
& Co. for the supply of electric cable at £2,680. 


Aberdeen Corporation have accepted the tender of Mr. Peter 
Tawse for tramway permanent way construction at £3,789. 33, 4d. 

Brighton Corporation have accepted the tender of the Westen 
Klectric Co. for the supply, drawing in, &c., of feeder, distributing 
and telephone cables at £919. 163. 

Morecambe Corporation have accepted a tender of Crompton & Co. 
for arc lamp carbons. 

Littleborough School Board has accepted the tender of the Roch- 
dale Electric Co. for wiring the Central Schools. 

Gillingham (Kent) Council bas accepted the tender of Mr. R. D. 
Batchellor for deepening the well at the electricity works at £825. 

Shipley Council have accepted the tender of the Tudor Accumulator 
Co. for a storage battery at £1,865. 

The Rhodes Electric and Mfg. Co. offered to enter into an agree- 
ment to supply and fix motors on consumers’ premises at schedule 
rates on the hire-purchase system in Hackney. Ihe Electric Lighting 
committee have decided in favour of the offer being accepted 
for seven years, with the option to the Council to determine at the 
end of the third or fifth vear. 

The French Post and Telegraph Authorities have given out 
contracts as follows :—Compagnie Générale d’Electricitc, 60 tons of 
bronze wire 1 ушт. diameter, at 2,490fr. per metrical ton; 50 tons 
tons ditto 13mm. diameter, at 2,490fr., and 150 tons of copper wire 
2ymm. diameter, at 1,945fr. Les Forges de Franche-Comté, 30 tons 
ot bronze wire 2mm. diameter, at 1,945fr., and Compagnie des 
Trefileries du Havre, 150 tons copper wire 24mm, diameter, at 1,924fr 


BUSINESS NOTICES. 


‚ Messrs, Benham and Froud (Ltd.), manufacturers of electric light fit- 
tings, will remove shortly trom Chandos-street to new premises in 
Store-street, Tottenham Court-road, London. W.C. 


Messrs. Wallis-Jones and Dent, consulting engineers, have removed 
their offi:es to 50, Queen Anne’s-gate, Westminster, S,W. 

Mr. Н. М. Hobart has established his headquarters for consulting 
engineering work at Oswaldestre House, Norfolk-street, London, W.C. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Gavin Knox (Gilchrist, electrical contractor, Coila, Derbe-road, 
St. Annes-on-Sea, has been adjudicated bankrupt. The first meeting 
of creditors will be held on 30th inst. at 14, Chapel-street, Preston, 
and the public examination on April 3 at the Sessions Hall, Preston. 


In the bankruptcies of J. Е. Worthington and G. Nuttall (partner- 
ship and separate estates), electrical engineers, Foundry. street, 
Hanley, claims must be in by April 4. Mr. C. T. Appleby, 26, 
Corporation-etreet, Birmingham, is trustee. 

A first and final dividend of 68d. is payable on April 3 at 63, 
Temple-row, Birmingham, in the bankraptcy of Lewis Bayliss, 
electrical accessories manufacturer, Wednesbury and London. 

A first and final dividend of 2s. 14d. will be payable on 30th inst., 
at the O.R.’s, Byrom-street, Manchester, in the bankruptcy of 
W. Morton and W. T. Sampson, electrical engineers, &c. Corporation- 
street, Warrington. 

Messrs. W. G. Williams (London), T. Е. Mitton (Birmingham) 
E. A. Stephens (Coventry) and F. Walker (Halifax) have been 
appointed а committee of inspection to act with the official receiver 
and liquidator in the liquidation of the British Power, Traction and 
Lighting Co. (Ltd.). 

À meeting of the Newhaven and Seaford Electric Lighting Co. 
(Ltd.) will be held April 21 at 5, Church-street, Seaford, to receive 
an account of the winding up. 

The United Electric Wire and Telegraph Works (Ltd.) 14a, 
Clerkenwell-green, London, E.C., is being wound up voluntarily. 


Meetings of creditors and contributories of H. M. Salmony & Co. 
(Ltd.) will be held on 31st inst. at 33, Carey-street, London, W.C. 
Winding-up Petitions.—4A petition has been presented for the 
winding-up of the Mica Mfg. Co. (Ltd.). 
A petition for the winding-up of the Warrington and District 
Electric Light and Power Co. (Ltd.) will be heard at the Lancashire 
County Court, Warrington, on April 12. 


Plant for Sale.— Electricity generating plant and battery euitable 
for private installation are for sale. Applications to secretary, 
Buckmaster Memorial Home, 21, Gladstone-road, Broadstairs, See 
advertisement. 

Mr. Thomas Johnson, Prescott-street, Wigan, has for eale three 
Fowler steam engines, а 250kw. shunt dynamo, &c. See adver- 
tisement. 


Businesses for Sale.—A well-established electrical business is 


advertised for sale іп another column. Applications to Messrs. Robert 
Rameden & Co., stockbrokers, Huddersfield. 


Messrs, Wheatley Kirk, Price & Co., 46, Watling-street, London 
E.C., advertise for sale in another column a small electrical fitting 
апа wiring business. 


Blast Furnace Gas Engines.—Messra. Cochrane & Co., Middles- 
brough, who some time ago put down а gas-blowing engine of 
600 H.P. working on furnace gases, have just placed an order fora 
gas engine to drive a dynamo. The engine, which is to be of the 
Cockerill type and built by Richardsons, Westgarth & Co., is to be 
horizontal double-acting with two double-acting cylinders, one 
behind the other, acting on one crank, and of 800 B. H. P. capacity 
when running at а speed of 120 revs. рег min. The dynamo, sup- 
plied by Messrs. Warren, Beattie & Co., is to be direct-coupled to 
the crankshaft of the engine, and will be a compound-wound con- 
tinuous-current machine with an output of 540kw. It will run 
at 240 volts, When installed this set will be one of the first and 

robably the largest of this type of gas engine used in this country 
or generating electricity. 


Exhibitions.—The buildings for the International Exhibition 
which is to be held at Litge, Belgium, in April, 1905, will cover over 
110 acres of land, and the space allotted to the exhibits of foreign 
manufacturers, &c., will be a very large one. Foreign exhibits are 
to be granted free return over the State railways, and certain excep- 
tional facilities are to be offered. A notice to subscribers has been 
issued by the Executive committee of the Exhibition, particulars of 
which can, we understand, be obtained from the Belgian Embassy in 
London, 18, Harrington-gardens, South Kensington, S. W. 

An international Art and Industrial Exhibition will be held at 
Limoges, France, from May to September next. Particulars ave 
obtainable from the l'Administration de Exposition, Limoges. 

A German municipal exhibition will be held in Dresden from 
May 20 to end September to show the general condition of German 
towns at the beginning of the 20th century, and also to exhibit tie 
productions of German manufacturers for use in local adminis- 
tration, including communications, lighting, street making, drainage, 
bridges, underground construction and surveying, tramways, &c. 
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Small House Lighting.—Au interesting booklet has been issued 
by Messrs. R. J. Nicholson & Co., 26, Cannon-street, Manchester, on 
the subject of “ Electric Lighting in Cottages and Small Houses,” 
and an attempt is made to prove that builders of this class of 
property would be well advised to look carefuliy into the question 
of the economy of electric lighting over gas and other forms of 
illumination. 

Blectric and Hydraulic Lifcs.—A handsome catalogue of elec- 
tric and hydraulic passenger and other lifts has been issued b 
Messrs. Wm. Aug’s Gibson (Ltd.), 28, Fleet-street, London, E, C, an 
Provanside Engine Works, Glasgow. The company is a new one, 
but claims to have secured a number of officers and members of the 


-— 


Drum Туре Passenger Lift Equipment. Rope Control. 


staff who have had a lifetime experience, and that the company's 
works are specially and perfectly equipped for this branch of engi- 
neering work. Some fine photographic illustrations of lifts accom- 
pany the text, and the catalogue is a credit to the printer. The 
accompanying illustrations show (1) the firm's standard electric drum 
type of pa-senger lift. The motor is of the enclosed type, and the 


Electric Passenger Lift Equipment. 


“he second illustration shows an electric passenger lift equipment 


Push-Button Control. 


attendant. After the gates guarding the lift shaft are closed, the 
pushing of a button on any floor brings the car to that floor. After 
the car has once started, the pushing of a button on any other floor 
does not affect it—1.e., one journey must be completed before the lift 
will respond to another cal. No gate can be opened until the car Jis 
opposite the landing, nor can the car be started until all the gates 
guarding the lift shaft are closed. Inside the car, push buttons 
corresponding to every floor served by the lift are provided, so that 
passengers obtain complete direction of the lift. In the event of a 
passenger entering the car but neglecting to close the gate, the lift 
would not respond to any push of the button, as every gate must be 
closed before the car can move. There are a large number of these 
lifts already installed, and in the Supplement to our present issue a 
brief description is given of these lifts as erected at the exteneive 
range of city premises known as Electra House, Moorgate, London. 


Catalogues.—Messrs. Geipel and Lange, Parliament-mansions, 
Westminster, London, S.W., have ready a catalogue of ‘ Vulcan’ 
measuring instruments. These instruments are manufactured by 
Messrs. Chauvin and Arnoux of Paris, for whom Mesers. Geipel and 
Lange are agente. Particular attention bas been given to the wcrking 
instruments of the various portable sets which are brought before 
the electrical trade in this catalogue. Stocks of theese instruments 
are to be kept in London. 

A new catalogue (No. 57) of electrical supplies is issued by Mesra. 
R. W. Blackwell & Co., 59, City-road, London, E.C., dealing mainly 
with switches and switchboards, fuses, fuse blocks and fuse boarcs, 
cable conre:tors, lightning arresters, controllers, culliery, car shed 
and ehipe' fixtures and fittings, motor brushes, &c. 

Mesers. Royce (Ltd.) have ready a new illustrated catalcgue of 
motor-starting switches and resistances. 

Pamphlets Nos. 140 and 141, issued by the Britieh Thomson- 
Houston [Co., describe the B.T.-H. type D.A. continuous. current 
motors and lever quick broke and punched clip knife ewitches 
respectively. 

he General Electric Co. have now ready three new sheet lists 
dealing with telephones, bells, lamps, fittings, &c., and the * W” 
sectioh of the 11th edition of the company’s main catalogue. The 
tables, which, as usual, introduce the manufactured goods, have been 
amplificd and revised. Wires and cables, to which this secti: п 
of the catalogue is mainly devoted, are listed for practically every 
purpose for which there is a demand, and the company's Union" 
aystem of enamelled steel conduit and fittings has considerable space 
devoted to its main features, the remainder of the catalogue tri ating 
of accessories connected with wiring and cable work. 

The Metallic Seamless Tube Co, of Wiggin-street, Bi ming- 
ham, issue & notice to electrical con- 
tractors concerning their patent syer- 
tem for E metallic connec- 
tions in wiring. The company claim 
that this system possesses many advan- 
iages over screwed conduits, as it is 
timple and enables the fixing work to 
be carried out quickly. Ic also enables 
the ure of a much lighter gauge con- 
duit, effecting econc my. Screwing tackle 
is d:spensed witb, and a watertight 
joint ıs secured without the possibility 
uf a twisting of wires or damage to 
int ulation. Copies of the notice can 
ke cbtained by the trade. 


1 of Blectrical Apparatus 
and Material—‘The folowing list 
gives cfficial particulars of the exports 
„Of British manufactured electrical appa- 
‘ ratus and material (including telegraph 
and telephone wire and material, but 
^ mot including electrical machinery, 
А which is not separately specified) from 
March 18 to 21, with tbe ports of 

{ destination :— 
a Africa—Alexandria, £78; Cape Town, 
£6,064 (including £3,769 telegraph mate- 
rial); Durban, £2,108 (including £832 
telegraph material) ; Port Elizabeth, £130; 
Sekondi, £40; Si: rra Leone, £20. Argon- 
tina—Buenos Ayres, £600 (telegraph 
cable). Australasia — Auckland, £20; 
Christchurch, £21; Fremantle, £116; 
Hobart, £1,766 ; Melbourne, 480; 
Perth, £270; |Sydney, £245; Wel- 
lington, 4424. Ceylon — Colombo, £73. 
Chili—Valparaiso, £2,305 (telegraph cable) China—Shanghai, £18. Ger- 
many—Hamburg, £72 (including £50 telegraph material). Gibraltar, 
£599. Holland—Ameterdam, £70. India Bombay, £312 ; Calvutta, 
£1,658. Italy—Genoa, £205 (telegraph material). Japan —Nagasaki, 
£1,788 ; Yokohama, £608. Portugal—Lisbon, £57. Russia—St. Peters- 
burg, £800 (telegraph material) . Straits Settlements — Singapore, £3523 
(including £62 telegraph material). United States — New (York, £108. 
Total, £20,904, against £13,204 in the corresponding week lest year 


a . Pre amn >» а 
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COMPANIES’ MEETINGS AND REPORTS. 


Direct Spanish Telegraph Co. (Ltd.). 


The fifty-first ordinary general meeting was held on Tuesday under 
the presidency of the Most Hon. the Marquis of TwEEDDALE, К.Т. 

The SECRETARY (Mr. F. T. Preddle) 1ead the notice calling the 
meeting, 

The CHAIRMAN then said : The report compares favourably with that 
presented at this time last year for, without drawing in any way on 
either the contingencies or the reserve funds, as we were obliged to 
do last time in order to meet the dividend, we are able, after placing 
£5,000 to reserve, to pay the usual 10 per cent. dividend on the preference 
shares, 4 per cent. on the ordinary shares, and to carry £780 to the 
contingencies fund. This satisfactory result is due principally to the 
increase of £3,151 in our traffic receipts. It is true that a portion of this— 
probably about t wo-thirde—is due to the fact that whereas in the year 1901, 
the Marseilles- Barcelona cable was interrupted for 105 days, it was only 
interrupted for a very few days in the past year. But thereremains one-third 
of the increase—say, about £1,000— which may be fairly ascribed to the 
improvement in the business relations between this country and Spain, lead- 
ing, of course, to increased telegraphic bueiness. Turning to the expenses, 
we find, as usual, that there are increases in some items and decreases in 
others. There are six items which show an increase and nine which show 
а decrease. On balance there is an increase of about £300. There is 
one item to which I will draw your special attention—the item of salaries 
in London. I draw your attention to this item because it includes 
the pension which your Directors decided to accord to the late 
manager, Mr. Gerhardi. Mr. Gerhardi, as the report informs you, had 
served the Company for 30 years—that is to say, from its foundation, 
having been appointed mansger in 1873. During that period he con- 
ducted the business of bis office in а way that was entirely satisfactory 
to your Directors апа with great benefit to the Company. Having 
regard to tbis and to the fact that he was compelled by ill-health to 
resign the position he had held во long, we believe tbat our shareholders 
will gladly sanction the pension to which I have referred. At the same 
time I may mention that in connection with Mr. Gerhardi's retirement, 
your Directors were able to effect considerable economies, во that instead 
of the salaries at the head office showing an increase, they ac'ually show 
a small decrease. The position of secretary has been given to Mr. Preddle 
who has been as long in the service of the Company. He is an officer of 
great experience and proved capacity, and I have no doubt that he will 
do full justice and credit to the position he now occupies. "There are only 
two items to which I would draw your attention under the head of general 
expenditure. One is £362 which, as explained in the report, is due to 
new fittings and the removal of the Company's property to Electra House. 
That, of course, is an expense which will not occur again. There is another 
item of £300, which has been expended in connection with the decision 
of the Spanish Government to remove their offices at Bilbao to another 
place in the same city. Under our concession with the Spanish Govern- 
ment the office of this Company must be in the same building as the 
Government, so we have had to incur this expenditure. I now move the 
adoption of the report and accounts. 

Sir JOHN DENISON-PENDER, K.C.M.G., seconded, and the resolution 
was carried unanimously. 

The dividends recommended by the direstors having been approved, 
ihe retiring director (the Marquis of T weeddale) re-elected, and theretiring 
auditors (Messrs. Deloitte, Dever, Griffiths & Co.) re-appointed, a vote of 
thanks to the chairman terminated the proceedings. 


— 


British Insulated and Helsby Cables (Ltd.). 


At the meeting on Wednesday the chairman (Mr. E. K. MusPRATT) moved 
the adopticn of the report given in our last issue, and said it was only six 
months since, following the amalgamation with the Telegraph Mfg. Co., 
that the united board had been working together, and many economies 
which they had in view could not be taken in hand so as to have much 
effect upon the balance of the year. It was difficult to compare the balance- 
sheet of the united company with that presented to the shareholders 
of the British Insulated Wire Co. last year. The item of plant 
showed a considerable increase, accounted for in the firet place by having 
taken into the plant account the plant of the Heleby Company (about 
£104,000). Since the amalgamation they had added to the works, both at 
Helsby and at Prescot, and had built a large workshop at Edgehill which 
was now being opened, and which would greatly facilitate the work of the 
company. They had also made additions to several departments of the 
Prescot Company, and were now able to execute with diligence and success 
all orders received. The items of patents and goodwill were increased 
roughly by £150,000 which came into the balance-sheet on both sides, and 
the directors had opened a special reserve account. With regard to the 
item of £539,654 “investments” that represented capital invested in 
various electrical undertakings, the details of which it was perhaps injudici- 
ous to enter into. The greater part was invested in three large under- 
takings, the Midland Electric Corporation for Poxer Distribution, 
the Electric Supply Со. of Victoria, and the Electric Supply Co. of 
Western Australia. The capital invested in the first-named concern 
amounted to practically £227,000, of which £87,000 had been spent during 
the pest year.  Trat had enabled the business to be started a 
few months ago, and already there was a small revenue coming in, 
and new consumers were coming on fast both for lighting and power. 
The money invested in tbe Electric Supply Co. of Victoria was 
£198,508, of which £85,000 had been spent during the past year in 
the electrica] equipment of Bendigo. 16 had been expected that the town 


would be working under the new arrangements within two or three months, 
but unfortunately delay had occurred in the delivery of the electric cars. 
The total invested in the Western Australia Company was £47,578, and no 
additional capital had been spent during the year, but the undertaking 
had been earning а profit. These Australian undertakings were receiviug 
the careful attention of the directors, and Mr. James Taylor, one of the 
directors, proposed to visit Australia during the present year to examine 
and report fully upon thoe matters. In face of keen competition it 
became more and more diffücult to obtain large orders with anything 
like a reasonable profit upon them. Nevertheless, the company had done 
а much larger business during the year than it had ever done before, 
including the supply of cables for the first large instalment of “ electrify- 
ing" the underground railways of London, the supply of the largest 
electrical cable, perhaps, ever brought into use in this country to the 
Metropolitan Electric Supply Co. and to the Meraey Tunnel Railway ae 
well as the supply of high-tension cables to the city of Amsterdam, and 
o her important undertakings. He thought under the circumstance: the 
dividend they were receiving of 10 per cent. on the ordinary shares was à 
satisfactory one. 

Mr. JAMES TAYLOR seconded the motion, and said he had been to the 
works of the Midland Power Company a great many times. There was now 
a station erected with 5,000 н.р. running, already supplying current to one 
tramway company and beginning to supply the general public. As to the 
Australian undertakings, he did not at present know much about them, 
but he hoped to be in a position to tell the shareholdera how those com- 
panies stood later. He was assured by tho:e who knew the town of Bendigo 
as it now stood that there was every likelihood of the company's under- 
taking there turning out а prosperous concern. With regard to their own 
works, he did not think there was any other factory in the United Kiog- 
dom or in the world better equipped. Competition was keen—in fact, 
insanely keen—and he feared some of their competitors must be taking 
work at prices which could not possibly pay them. "There was no reason 
for this excessive competition, for there was plenty of cable work to be 
done, and there was nothing to prevent fair profits being made. 

The motion was adopted, and the retiring directors and auditors were 
re-elected. 

In reply to a vote of thanks, the CHAIRMAN said it had not been a 
very easy task to amalgamate satisfactorily the interests of the two com- 
panies, When they issued the prospectus for the debentures they esti- 
mated the profits roughly at £88,000. The profits were actually £19,090 
higher. They owed some gratitude to the staff for their work. They had 
an excellent staff both at Prescot and Helsby and they now had an excellent 
general manager. 


County of London and Brush Provincial Electric 
Lighting Co. (Líd.). 

The ninth ordinary general meeting was held on Wednesday, un ler the 
presidency of Mr. J. В. BRAITHWAITE, jun. | 

The SECRETARY (Mr. Н. B. Renwick) read the notice convening the 
meeting and tbe auditor's certificate. 

Tne CHAIRMAN then said: You will see from the report that the 
directors have been successful in inducing the Board of Trade to allow us 
to amalgamate the accounts. Previously we have been compell d to present 
separate revenue accounts of each of the numerous districts we hold. The 
change is a great improvement. Taking the balance-sheet, there has been 
no change in the amount of capital issued, wbich remains at £400, 
ordinary, £300,000 preference and £400,009 debenture. We have received 
during the year the balance of about £66,000 remaining unpaid on the last 
issue of preference shares. Loans from bankers stand at £190,000 —a con- 
siderable increass, We have been compelled to obtain extra capital in this 
way rather than by an issue of stock, which might bave been rendered 
unnecessary had tke negotiations with Camberwell come to a successful 
termination. We have also received a certain amount of capital by the 
sale of our interest in the Dover Electricity Supply Co. On the assets 
side you will see that the total amount expended in our various di tricts 
is £1,166,316. Our investments and advances to associated electricity 
supply companies now stand at over £107,068, and includesour investments 
in the Bournemouth апа Poole Co., the Scotch House-to- House Co., and the 
MaryleboneElectricSupply Co. TheDoverCompany now disappears. Coming 
to the revenue account, I tbink this must be ed as, on the whole, 
entirely satisfactory. In 1899 we had to provide the whole of our ordinary 
dividend out of the profits on our Richmond undertaking, and in 1900 а 
large portion of that dividend was drawn from the same source. Last year 
the whole of our dividend was earned from our London stations, and in 1902 
there was & sufficient increase in our profits to enable us not only to pay 
our dividend, but our repairs and renewals from the same source, аз 
well as being able to place over £16,000 to depreciation, reserve, repairs, &c. 
Our actual revenue in 1902 was £109,653, an increase over 1901 of about 
£16,000, after due allowanca has been made. The actual increase 18 
about £12,180, or 14:6 per cent., while our increase in working expenses 
has been only £1,006, or 3 per cent. We have profits on investments 
realised £6,597, part of the profit made on the sale of our interest in the 
Dover undertaking. On the debit side I have already referred to the satıs- 
factory decrease in the working expenses. We have reduced our cost of 
generation by 4d. per unit, and hope for a small further decrease, al though 
we are getting down to a figure where there ie not much margin Our 
output was 500,000 units in excess of 1901, and we generated and sold 
these extra units at а сові of just over £1,000. The total increased applica- 
tions for lamps is equivalent to over 90,000 8 c. p. lights. Last year wes 
at the top of all the London conipanies with respect to thé number of 
lighte, and this year, I believe, we again hold that position. The actual 
number connected to our mains during the year was 70,506. In connec- 
tion with motors I think the result is even more satisfactory, because we 
have connected the equivalent of 1,659 H. r. to our mains during 1902, an 
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increase of 55 per cent. over 1901. We have now about 4,124 н.р. con- 
nected, and the applications in this connection are coming in very ғайв- 
factorily. The average price we bave received in the past year for power 
was £4. 16s. 9d. per horse-power connected, which I think compares very 
favourably with gas engines or any other form of motive power with 
which I am acquainted. The increase in the whole of our sales is 
28 per cent., and we have obtained а slightly better price for our 
current, which was 406d. per unit, compared with 44d. in 1901. Although 
we last year loet a considerable number of units frem the sale of current 
in bulk to other people, we made up the whole of the loss snd obtained 
500, C00 units increase. The average price received for motive power was 
2:46 per cent. The net result is that we have transferred to revenue 
account £64,265, an increase of £16,500. "That has enabled ив to transfer 
20 from revenue to our repairs and maintenance fund, to write off 
£1,130 from preliminary expenses, to carry £350 to a contingency 
account and to write off various small items, bringing the total pro- 
vision made out of revenue for such purposes to over £10,000. 16 is 
the first time we have been able to do this out of our own revenue. 
We bave considered it better to put the company on a thoroughly sound 
basis before paying an increased dividend. One matter in the accounts 
requires some explanation. The shareholders will remember that we 
obtained provisional orders for some of the East-end districts, including 
Stepney, end that we set to work to discharge our Parliamentary obliga- 
tions. We applied for wayleaves, but the local authorities, who had 
consented to our getting the order, opposed our endeavour to get the rigbt- 
of-way. Ultimately, they applied for orders for themselves, and we 
opposed tbe applications, pointing out that we had endeavoured to supply 
the areas and to obtain tke wayleaves, and that we ought, therefore, 
to be compensated if the competitive orders were to be granted. 
The arbitrator, before whom the matter was discussed, awarded us 
between £7,000 and £8,000. Some of this sum went to meet the coats 
of the order, and some was spent in costs in defeating the applications, 
leaving £6,182 to be N to maintenance and depreciation fund. I 
mentioned last year that the local authorities of Bermondsey snd Camber- 
wel were making applications for orders to compete with us. "These 
applications, so far as they apply to Southwark and Bermondsey, have been 
rejected by the Board of Trade after hearing the company’s evidence. With 
regard to Camberwell, notwithstanding that our order was obtained with the 
consent of the local authority, and included a purchase clause providing 
that the Council could purchase in 42 yeara or at any time on reasonable 
notice,and by paying the capital properly spent in the district, together with 
a bonus of 335 percent. , they endeavoured to goouttide these conditions. We 
cppoeed their application, and I am glad to say the Board of Trade only 
agreed to grant the order on the condition that these purchase terms were 
embodied therein. Camberwell Council refused the order on these con- 
ditions, and negotiations which were entered into between the company 
and the Camberwell Council have since fallen through. We are, therefore, 
now proceeding to develop Camberwell in a vigorous manner, and have already 
obtained a site for a generating station there. The Camberwell Council, not- 
withstanding their last year's defeat, are, we understand, a consenting party 
to an attempt tbat is being made by the London Electric Supply Corpora- 
tion to obtain an order tosupply the whole area. Weare of opinion that this is 
not а genuine application, and we do not think the Boerd of Trade will 
eanction it. The opposition to these attacks costs us a good deal of money 
and takes up much of the time and energy of our officers. We have had 
also to meet attacks from the Bermondsey Council and from the London 
County Council, the latter body having promoted bills whose object was to 
vary the terms of the Electric Lighting Acts under which we hold our 
Parliamentary powers, Our eompany owns Parliamentary powers for the 
largest area in London of any company, our rate of progress is very steady 
and satisfactory, and our net profits are improving year by year. I now 
move the adoption of the report and accounts. 

Mr. SHAW reconded. i 

Mr. HOLLAND referred to the number of units unaccounted for. He 
said these reached 25 per cent. o* the total generated in 1902, whereas in 
1901 it was only 22 per cent. 

Mr. MAKINS : Have the directors taken into consideration the ques- 
tion of the economy of generation of electric current by gas engines in lieu 
of steam ? 

The CHAIRMAN, replying to these and some other questions, said he 
would leave the gas-engine question to their engineer (Mr. Sparks), with 
the remark that the directors were constantly looking out for fresh means 
for economising working costs. With regard to the loss in distribution, 
Mr. Sparks would also deal with that, but he might say that the difference 
was very small between last year and this—25'1 per cent. compared with 
23 per cent.— and there were special reasons for this. 

Mr. SPARKS: As to the loss in distribution, this is partly due to the 
fact that the company's area has extended, and that the supply is wholly 
on the 50-period system. I believe the efficiency will show а slight improve- 
ment in the present year, and the figures do not i cos unfavourably 
with other companies supplying on а similar system. ith regard to gas 
engines, our preeent stations were designed for steam generating plant, and 
it is not possible to put gas engines in the existiug statione. Where, how- 
ever, the board bave to consider the erection of any future station the 
question of driving by gas will have very careful consideration. 

The resolution was carried. 

The retiring directors, Mr. Braithwaite and Mr. Sander:on, were then 
re-elected. 

The CHAIRMAN next proposed that the capital of the company be 
inc: eased to £1,600,000 by the creation of 40,000 additional ordinary shares 
of £10 each, ranking for dividend in all respects with the existing ordinary 
sharee, and 40,000 additional preference shares of £10 each, ranking in all 
respects with the existing preference shares, and the increase of the 
borrowing powers of the directora from £400,000 to £800,000. 

The resolution was carried unanimously. 


The retiring auditor having been re-appointed, & оү vote of thanks 
to the chairman, staff and to the officers was proposed by Mr. LEIGHTON. 
The CHAIRMAN, in reply, said: The company is certainly very for- 
tunate in their staff. In Mr. Sparks they have an engineer of exceptional 
experience, who always looks upon the spending of money with the utmoat 
caution and with the view to a good return to the shareholders. As to 
Mr. Renwick, the secretary, his long and constant attention to the com. 
pany’s affairs was zealous and untiring. The company were also well 
served by the other officers and by the secretary's and engineer's staffe, 
The proceedings then terminated. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


The sixth ordinary general meeting was held on Wednesday, Mr. AYMOR 
H. SANDERSON presided. 

The CHAIRMAN, in moving the adoption of the report, said he thought 
the result of the past year’s working was all that the shareholders could 
have wished for. He firmly believed, too, that the business was a thoroughly 
progressive one, and that they were to be co tulated on not having sold 
it to the Corporation of Bournemouth, when ihe latter had been eo anxious 
to buy it. He firmly believed that the sbareholders would be fully rewarded 
for holding on to the property. Last year £34,916 was spent on capital 
account, and the total expenditure to Dec. 31 was £231,456. Their investment 
in the Richmond Company amounted at the end of last year to £105,436, as 
compared with £96,536 at the end of 1901, additional sums having been 
advanced to that company in the past year. The Richmond Company was 
continuing to progress, and paid a dividend on their ordinary shares last 
year at the rave of 7 per cent. per annum, as compared with 6 per cent. for 
the previous year. The capital of their own Company had been increased 
during the year from £150,000 to £225,000, the increase representing the 
7,500 6 per cent. second preference shares of £10 each which were issued at 
& premium of £1 a sbare. The loans against security amounted to £28,500, 
which had been obtained on very good terms from the Company's bankers. 
Re'erring to the revenue account, he stated that the amount received 
from sale of current and meter rentals had increased from £22,104 
in 1901 to £26,861 last year. The costs of generation and distri. 
bution and general station expenses increased last year by £1,914, 
which bore a reasonable relation to the increase in the revenue from 
sale of current. The balance carried to the net revenue account was 
£18,721 this year, against £15,003 a year ago. The amount available 
for distribution was £11,741, from which had to be deducted the full 
year’s dividend on the preference shares, and the directors now recom- 
mended a dividend at the rate of 8 per cent., less income tax, for the year 
1902 on the ordinary shares, leaving a balance of £1,389 to be carried 
forward. Although they propo:ed to pay what was certainly a very 
liberal dividend, yet the reserves had not been neglected. The lamp con- 
nections had been well maintained throughout the year. The number con- 
nected during the year was equivalent to 15,545 lamps of 8 c.p. 
against 12,378 for the preceding year, an increase of 8 per cent. The 
gross revenue showed an increase of 2] per cent., while the net revenue 
showed an increase of 31 per cent. The number of units sold during the year 
was 1,260,266. Considerable extensions to the mains had been carried out 
ata cost during the year of £18,929, over £11,000 of this sum having 
been expended in and about Bournemouth, £7,000 in Poole, Parkstone 
and Branksome, and the balance in other districte. Не trusted that this 
item of expenditure would continue to be a large one, for it should give 
а very profitable return. They had only just commenced the supply of 
power, in connection with which he believed that there would be а ccn- 
siderable increase. During the past year electric current had been regu- 
larly supplied to the Poole and District Company’s tramway between 
Bournemouth and Parkstone and Poole, with satisfastory results to this 
Company ; and, in addition, the Traction Company had recently entered 
into an agreement to take frum this Company a supply for their tram- 
way between Christeburch and Bournemouth. The Bournemouth 
Corporation and the Company applied for a provisional order for 
Pokesdown last session. The Corporation’s application was refused and 
that of the Company was gianted. This result was particularly note- 
worthy, it being one of the rare instances in which the Board of Trade had 
dispensed with the consent of a local authority. The Directors had decided 
on reducing the price of current at Bournemouth from July 1 next, and 
they had offered to all consumers an optional uniform rate of 6d per unit. 
He felt convinced that the Company would continue to maintain the eame 
steady progress which they had made in the past. 

The VICE-CHAIRMAN (Dr. Hosker) seconded the motion, which was 
carried unanimoualy. 

The retiring Directors and auditors were re-elected, and the proceedings 
terminated with a vote of thanks to the chairman, directors and staff. 


BRUSH ELECTRICAL ENGINEERING Co. (LTD.) — The report for the year 
ended Dec. 31, states that the gross profit was £66,948. 18e. 5d. After 
deducling general charges, maintenance, interest and £6,500 carried to 
depreciation reserve, there is £24,186. 13s. 7d. net profit. The directora 
recommend that the net profit be applied in payment of the 6 per cent. 
preference dividend (£18,000), to carry £5,000 to general reserve, and 
£1,186. 13s. 7d. forward. Capital expenditure of £10,813. 15s. 7d. was 
incurred during the year on new plant and buildings. The obligation of 
the British Electric Traction Co. to place 25,000 ordinary shares of the 
company at par has been cancelled in consideration of the £20,740 already 
advanced by that company under the agreement remaining at interest 
until June 50, 1904, when, at the option of the directors, it may be either 
paid off or the British . Electric Traction Co. may be called upon to invest 
the amount in ordinary shares of the company at par. The directors are 
of opinion that the employés’ bonus fund, established in 1889, no longer 
fulfils its object. They have, therefore, declared same at an end. The 
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company’s facilities for the manufacture of steam and electrical machinery 
have been greatly strengthened during the past year, and arrangements 
concluded enabling the company to make and supply steam turbines, as 
well ав polyphase generators and motors. The output from the car and 
truck shops has greatly increased. "The contract aud automobile depart- 
mente, started during the year, have made good progress. 


COMMERCIAL CABLE C0.—We have previously referred to the remarks 
of Mr. George G. Ward at the meeting of the Commercial Cable Co. in 
New York oo March 2. The following extract from Mr. Ward's remarks 
concerniog wireless telegraphy will be read with interest :—“ At the last 
annual meeting some remarks were made by me in regard to wireless 
telegraphy and its effect upon submarine cables—we see no reason to 
change the opinion expressed at that time. Admitting the recent trans- 
mission of a message acroes the Atlantic without wires, radical improve- 
ments would have to be made in its development before wireless could 
powibly hope to meet the demands of trade and commerce and engage 
in successful competition with submarine cables. А deal has been 
said and advertised about the many wireless syatems for the past two or 
three years. Аз yet there is nothing to show that messages can be trans- 
mitted without wires, even short distances, with anything of the regularity, 
reliability, correctness and secrecy, at any and all times of the day and 
night, demanded of the existing telegraph systems and necessary for the 
protection of the customers’ interests and the development of the telegraph 
business, Furtbermore, the transmission of messages between the European 
and American coasts of the Atlantic is far from constituting a transatlantic 
telegraph service as it exists to-day. The essential adjunct of an extensive 
inland system for the distribution and collection of messages on the North 
American continent must not be lost sight of. For the benefit of those 
who do not share my confidence, I may say that the etheric waves will be 
as obedient to us as to anybody if it should ever be found practicable to 
dispense with cables and wires. We have every admiration for the 
eminent scientists connected with the discovery of wireless telegraphy ; at 
the game time we are satisfied it has its limits.“ 


COVENTRY ELECTRIC TRAMWAYS (LTD.)—The Hon. A. Brand, М.Р., 
at the meeting last week, said they had au available balance of £35,551, 
and it was proposed to pay 24 per cent. on the ordinary shares and to carry 
£400 to reserve. The increase of £842 in the working expenses was due 
to the unsatisfactory condition of part of the track, which had been re-laid. 
The track had not been carried out owing to the fact that the directors 
were promoting a bill, with the consent of Coventry Corporation, for 
extensions and for a prolongation of the time for purchase. 


DAVIS AND TIMMINS (LTD.)—At the meeting last week, Sir Н. Mance, 
C.LE., said the amount available for appropriation, including balauce from 
1901, was £12,250. The interim preference dividend had been paid, and 
it was proposed to pay the balance for th» year, and to pay to the ordinary 
shareholders a dividend at the ваше rate as in previous years (8 per cent.) 
and to put to reserve £2,000, leaviog £2,890 to be cirried forward. 


EDWARDS AIR-PUMP SYNDICATE (LTD.)—The directors’ report for 
1902 states that royalties amounted to £4,792, compared with £4,754 
for 1901, the ordinary expenditure beiog £2,565. The number of pumps 
for electrical and other land installations shows a satisfactory increase, and 
for the first time had exceeded the number of marine pumps. Additional 
pumps had been ordered by the Admiralty and War Office, and the pump 
had now been adopted for five of the most recent battleships and at Woolwich 
Arsenal. The foreign but iness was steadily expanding. The directors 
propose to appropriate £1,000 to sinking fund for redemption of costs of 
анал and to pay a dividend of 6 per cent., leaving £165 to be carried 
or ward. 


GATESHEAD AND DISTRICT TRAMWAYS CO.— The directors’ report for 
1902 states that the gross receipts were £41,548. 10s. 70. After deducting 
expenses (includiog repairs and maintenance and interest) there is à net 
profit of £9,514, 3в., to which is added £3,316. 14s. 4d. from previous 
account, leaving £12,830. 17s. 4d. available for division. After paying the 
6 per cent. p reference dividend, a dividend at the rate of 4 per cent. per 
annum on the ordinary shares is recommended, also the transfer to depre- 
ciation and reserve fund of £2,000, leaving £742. 108. 4d. to be carried 
forward. Of the light railways authorised by the 1900 order, about } mile 
has been constructed and opened for traffic, resulting in eatisfactory 
receipts, Au extension of time has been granted for the construction of 
the Wrekanton light railway until Aug. 22 next, and it is proposed to com- 
mence the construction of the Jine at ап early date. Five additional cars 
have been purchased. The total capital expenditure on new works during 
the year was £12,817. 6s. 3d., making total capital expended on the 
undertakiog £297,500. 18s. 10d. At the meeting on Friday the chairman 
(Mr. C. К. Greene, J.P.) said it was only in January, 1902, they began to 
гип their сагв. They had only 37 available at that time, out of which 
number they were able to utilise 55. They had increased their stock to 
50 cars. Another gratifying feature was the satisfactory termination of 
the negotiation with the Gateshead Corporation with reference to half- 
penny fares. The company had at last succeeded in getting rid of this 
low tariff. The principal item in the expenses calling for remark waa the 
cost, of, current, the consumption of which in а hilly district such as the 
company served was very large. By the new method in operation, how- 
ever, it was hoped to very considerably reduce the expenditure under 
that head. They had surmounted their difficulties with their extensions, 
but bad had trouble in regard to the lighting of the crossings and the 
termini. Aftera Bcard of Trade inquiry, however, a decision was given 
which did not affect them very unfavourably. 

W. T. GLOVER & CO. (LTD.).—At the annual meet ng held at the 


works on Tuesday the report of the directors for 1902 stated that whilet ' 


the turnover has increased upwards of 10 per cent., there was little 
doubt the electrical trade generally has been for some months, and is 
now, suffering from severe depression, which accounted for the exceedingly 
low prices at which orders һай been placed. After meeting interest charges 
to Dec. 51, and preference dividend to June 30, the surplus was £4,280, and 
it was not possible to pay the preference dividend for the last six months. 
The many electrical projects on foot the directors hoped would rapidly pro- 
duce a favourable reaction. Meanwhile, the company has secured the 
entire cable contract in connection with the electrification of the: Liverpool 
to Southport sectiou of the Lancashire and Yorkshire Railway. The 
directors have created a suspense account representing £35,000. 2150 
bave been written off various assets. and to cover this the original vendors, 
Messre. Edmunds, Samuelson and Fawcus, placed at the disposal of the 
company ordinary shares of the same nominal amount. It is proposed to 
apply to the Court to reduce the ordinary capital of the company accordingly. 


GREENOCK AND PORT GLASGOW TRAMWAYS CO.—During 1902 the 
outlay on electrical reconstruction amounted to £51,656. 15s. 5d., making 
the total expenditure to Dec. 31 £171,065. 153. 7d. The total revenue 
was £26,429. 15s. 6d. and the expenses £16,697. 19s. 7d., leaving a net 
profit of £9,731. 15. 11d. Dividends are recommended at the rate of 5 per 
cent. per annum on the preference and 6 per cent. on the ordinary shares. 
£1,500 is to be placed to depreciation and renewals, and £1,780 to reserve 
fund, leaving £35,986. 17s. 3d. to be carried forward. А difference of 
opinion has arisen between Greenock Corporation and the company in 
connection with the supply Ly the former of electrical energy for working 
the tramways, and the points in dispute have been referred to the Board 
of Trade for arbitration. At the meeting on Monday the report was 
adopted. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.) —The report of the direc- 
tors for 1902 states that the net profit is £1,194. 1s. 7d. The gross revenue 
was £35,512. 15s., an increase of £817. 8+. 2d. on previous уем. The 
normal expenditure shows no appreciable increase, except in salaries, wages 
and repairs. The board recommend a dividend of 3 per cent. on ordinary 
shares, carrying forward £135. 138. Ad. 


HADFIELD'S 8TEEL FOUNDRY CO.—At the annual meeting last week, 
Mr. К. A. Hadfield moved the adoption of the directors’ report, which 
recommended a further dividend on the ordinary shares (in addition to 
the interim of 1s. per share) of 2s. per share, with а bonus of 2s. per share 
(tax free). He congratulated the shareholders on the excellent results of 
the year’s working, and said that before long thé reserve would not be far 
short of £250,000. They were also extending their work with regard to 
dide tramways very largely. They had a very large quantity of work 
in hand. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD).—The directora' report 
for the period ended Sept. 30, 1902, states that they are again able to 
record rapid and satisfactory progress in all departmenta of the company's 
business  Transatlantic wireless telegraphy is now an established fact, and 
in all parts of the world the Marconi system ia being established on land 
and sea upon one uniform basie, for all nations alike. The international 
organisation possessed by the company, with its ramifications in nearly 
every country, has worked well towards the universal adoption of the 
Marconi system. Mr. Marconi has been making constaut improvements 
and extensions. Two stations for transatlantic telegraphy have been esta- 
blished on the American seaboard ; and thus Cape Cod (Mass., U. S. A.), 
and Cape Breton (Nova Scotia) are now in regular communication wit) 
the station erected at Poldhu in Cornwall. 

Negotiations with the General Post Office are now being actively carried 
on with the object of obtaining for this company facilities for the receipt 
and transmission of wireless messages similar to those accorded to the cable 
companies. When these are granted the transatlantic service will be 
available for commer.ial purposes. In granting these facilities the Post- 
master-General will but be following the example of, and endorsing the 
arrangement made by, the Italian Government, and the Government of 
the Dominion of Canada, who aleo in other negotiations carried on between 
themselves and this company have displayed a spirit of generous encou- 
ragement aud practical support for which the board record their sincere 
appreciation and acknowledgment. 

With regard to the navy, the company has finally accepted the offer of 
the Admiralty providing for a further extension of the use of the Marconi 
apparatus by His Majesty's fleet, where it is already in operation on 32 
ships. ‘The stations which have been erected, ог are in course of erection, 
by this company and its subsidiary companies, which include also Lloyd's 
stations over which the International Company has exclusive rights for 
wireless telegraph purposes for 14 years from Sept. 26, 1901, are :—Caister, 
Holyhead, Lizard, North Foreland, Withernsea, Chelmsford, Frinton, 
Haven and Niton (in Eogland); Crookhaven, Malin Head, Ianistrahull and 
Rosslare (in Ireland) ; Nieuport (Belgium) ; Babylon, Nantucket, Siaseonsett 
and Sagaponack (U. S. A.); Borkum and Borkum Riff Lightship (Germany); 
and Belle Isle and Chateau Bay (Canada). The transatlantic stations are 
at Poldhu, Cape Breton and Cape Cod. The bus‘ness of the Marconi Inter- 
national Marine Communication Co., in which this compauy holds а half- 
share of capital and is increasing its holding, has aleo progressed satis- 
factorily, aud the following lines of vessels are now iustalled with Marconi 
apparatus, which is working commercially upon the Atlanti^, the Channel, 
the North Sea, &c.:—Cunard, ss. Campania,” “Etruria” Ivernia, 
* Lucanis," Umbria and Saxonia; Norddeutscher-Lloyd, ss. Kaiser 
Wilhelm der Grosse," Kronprinz Wilhelm” and Kaiser Wilhelm II.; 
Allan, ss. Parisian” aud “ Tunisian " ; Atlantic Transport, as. Minne- 
apolis," Minnchaha and ‘‘ Minnetonka " ; America, ss. Philadelphia,” 
“St. Louis," St. Paul" and “New York" (the three latter now being 
installed); Compagnie Transatlantique, ss. La Savoie," La Lorraine’ 
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and “La Touraine" (on order); and the Belgian Mail, ss. “ Princesse 
Clementine, “Flandre,” Princesse Henriette," Princesse Josephine," 
"Leopold IL," Marie Henriette," Prince Albert, Rapide" and 
“Ville de Douvres.” New orders are constantly coming for the instal- 
lation of other vessels, and the directors look forward with confidence to 
the progress of this department. 

It is, therefore, hoped that arrangements will shortly be completed by 
which the post offices of the United Kingdom can accept and transmit 
messages to and from ships equipped with Marconi apparatus under agree- 
ments similar io terms to those already entered into with the Postal Telegraph 
Co. of U.S.A., and with the Canadian and Italian Governments, The 
Italian Government (the report proceeds) has, with the sanction of tbe 
Chamber of Deputies, entered into ао agreement with Mr. Marconi to 
establish a high-power station at Rome, for communication with South 
America and with the other long.distance Marconi stations in England 
and America. The same Government further сопігазіз not to use for 
commercial purposes for 14 years any apparatus other than the Marconi 
system. The Italian fleet is now to a great extent equipped with the 
apparatus. The thanks of the company are given to the Italian Govern- 
ment for placing tbe Carlo Alberto at the disporal of Mr. Marconi. The 
experiments carried out on board, demonstrating the practicability of 
communication between Poldhu and Cronstadt, Spez/a, &c., as well as 
across the Atlantic to Nova Scotia, were of great assistance in the practical 
establishment of long-distance telegraphy. 

In France а company has been incorporated to establish the Marconi 

stem in France and the French colonies. In Germany the s'eamers of 

e Hamburg-American line are to be equipped with Marconi apparatus. 
In the Congo Free State two Marconi stations are now operating with great 
success between Banana and Ambrizette, and arrangements for an exten- 
sion of the system to other places in the State are in progress. 

In the United States the Marconi Wireless Telegraph Co. of America bas 
been established with а capital of $6,650,000, of which this company holds 
$3,382,500. In addition to the stations at Babylon, Siasconrett and Saga- 
ponack, communication with Cuba from Florida is also ia course of esta- 
blishment. Іо Canada a сотрару has alto been incorporated with a 
capital of $5,000,000, of which this company bolde $3,500,000. 

In numerous other quarters of the globe negotistions are proceeding for 
the adoption of the system on land and water, as well as for long-distance 
stations, now that the practicability of trans-oceanic wireless telegraphy 
has been clearly established. 

The company's factory at Chelmsford is wcrking to the satisfaction of 
the directors, and the technical school for training operators has continued 
to turn out a staff of qualified operators to meet the increasicg require- 
ments of the company. 

The balance-sheet shows that the patents are taken at £80,663. 17е. 8d., 
the original cost—a sum considerably under their pre:ent value, especially 
in view of the immense improvements in range and practicability. The 
receipts for the year (£44,854. Os. 11d.) are £5,489. 8s. 3d. in excess of the 
general charges. Owing to the great expansion of the business the directors 
consider it desirable to increase the capital of the company to £300,000. 

During the past year Mr. Henry Cuthbert Hall has been elected toa 
teat on the board, and has been appointed managing director. 

NORTH STAFFORDSHIRE TRAMWAYS CO. (LTD.) — The report for 1902 
states that the company bas now issued the total amount of the authorised 
debenture capital (£100,000 first mortgage and £40,000 second mortgage 
debenture bonds). The expenditure during the year on electrical equip- 
ment, permanent way, &c., was £291. Os. 9d., and £12,761. 13s. 2d. is due 
to the Potteries Electric Traction Co. The net profit for the year, after 
meeting all charges, is £4,797. 8s. 10d., which, added to £176. 10s. 1d. from 
last account, makes £4,973. 18s. 11d. The directors propose to pay the 
6 per cent. preference dividend (£1,200), 5 per cent. on the ordinary shares 
(£5,600), and to carry forward £173. 18s. 11d. The Potteries Company 
now holds the entire debenture issue of the company. Mr. Emile Garcke, 
the retiring director, does not seek re-election, and Mr. W. С. Bond has 
been appointed to succeed him, subject to confirmation. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—At the meet - 


ing last week the cbairman (Mr. J. D. Milburn) said good progress had been 
made during 1902 in the erection and equipment of power stations as well 
as in securing and connecting consumers to the mains. The ephere of 
operations had been increased by the addition of six new provisional ordera 
in the colliery districts of Northumberland and Durham snd also the 
Northumberland Electric Tramways Act. The expenditure (£83,000 odd) 
included that expended on the Blyth, Spennymoor and Alnwick power 
stations, which began the new year with an earning capacity in lamps already 
connected which, the directors were satisfied, would be sufficient to leave a 
surplus for the current year.  Hebburn station was now practically ready 
for work. There were smaller items of expenditure for Felling, Whitley, 
Hartlepool and Thirsk, which places were about to be vigorouely taken in 
hand. The plaut already installed at Blytb, Spennymoor, Alnwick and 
Hebburn was capable of generating over 1,000,000 units per annum, and it 
now only remained for them to secure a sufficiency of work. Up to the 
present, there was connected and applied for an equivalent of over 24,000 
8 c p. lamps, exclusive of power. The total number of provisional orders 
held or worked by the company was 24. With regard to their Whitley 
station tbe directors expected to make an arrangement with the Newcastle 
Electric Supply Co., whereby the necessity of erecting a station would be 
avoided ; and seeing that the Yorkshire Power Co. was about to commence 
operations, the directors hoped to avail themselves of the prozimity of one 
of their power stations to Handsworth, near Sheffield, for which place the 
company held the lighting order. Thirsk and the smaller towns where 
coals were comparatively dear, and outside power not within reach, would 
be worked by plant driven by oil engines. At Hartlepool the company 
had secured the bulk of the public lighting and expected also to obtain 


fair demand for power and light. The “free” wiring system had been 
largely pa*ronised, and the board anticipated a large further demand for 
it, especially in the colliery districts. In order to carry into effect part of 
the developmenta foreshadowed capital was required, and the directors 
will issue 50,000 further shares of £1 each to existing shareholders at par. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—The 
directors’ report for 1902 states that the capital expenditure during year 
amounted to £7,811. 16s. 9d, the total capital outlay on construction, 
reconstruction and electrical equipment of lines bsing £86,915. 12e. 1d. 
Total revenue amounted to £15,527. 7s. Ба. and expenditure to 
£9,912. 14s. 2d., leaving a net profit of £5,414. 13s. 3d., which, added 
to £723. 17e. from last account, makes an available balance, after 
deducting cividend on the 5 per cent. cumulative preference shares 
(£1,062. 10s.), of £5,076. Oe. 3d. The directors propose to place £1,500 to 
depreciation and reserve, and to pay the balance preference dividend 
(£437. 10s.), a dividend at the rate of 74 per cent. on the ordinary shares 
(£5,000), and to carry forward £138. 103. 3d. Messra. C. S. Drummond, 
Emile Garcke and E. A. Paris have resigned their seats on the board, and 
Mr. Н. 5. Day has been elected a director 


NEW COMPANIES, LIENS REGISTERED, &c. 


я 


NEW COMPANIES. 


ELECTRICAL NAME AND NUMERICAL SIGN CO. TD.) —Reg. March 17, 
capital £4,000 in #1 shares, to adopt agreement with E. A. Barkby for 
acquisition cf certain improvements in apparatus for producing inter- 
changeable numerals, letters, &c., by electric lamps, and of the business 
carried on by him as an electrical and mechanical engineer at 61, Cheapside, 
London, and to carry on business as electricians, engineers, suppliers of 
electricity, &c. 


LONDON MOTOR OMNIBUS CO. (LTD.)—Reg. March 12, capital £15,000 
in £1 shares, to acquire business of London Motor Omnibus Syndicate 
(Ltd.), to construct, equip, maintain and work omnibuses, vans, carriages, &c. 


LORD AND SHAND (LTD.)—Reg. March 18, capital £3,000 in 2,500 
preference ehares of £1 each and 50 deferred shares of £10 eacb, to acquire 
bus ness of Lord and Shand, and to carry on the business of manufac- 
turers of electrical, magnetic, telephonic, telegraphic and other appliances, 
&c. The first directora are: A. F. Lord, J. E. Holmes, M. F. Staplylton, 
R. Bromhead and G. F. B. Sbaud. 


PEARSON FIRE ALARM (LTD.)—Reg. March 9, capital £250,000 in £1 
shares, to acquire business of Pearson Fire Alarm System (Ltd.), including 
the benefit for all or any countries of three inventions known respectively 
as the Pearzon automatic fire indicator, the Pearson automatic box tele- 
graph fire alarm apparatus and the Pearson automatic railway signal, or 
any one or more of such inventions, and to carry on the business of elez- 
trical and mechanical engineers, brassfounders, metal workers, glass manu- 
facturers, &c. The first directors are W. Chamberlain, H. D. Lewis and 
Sir J. A. Cockburn, K.C.M.G. Reg. office: Jewin House, Redcross-street, 
London, Е.С. 

YORKSHIRE PRIVATE TELEPHONE CO. (LTD.) —Reg. March 13, capital 
£6,000 in £1 shares, to adopt an agreement with the New System Private 
Telephone Co. (Ltd.) and to carry on the business of making, selling, dealing 
in, maintaioing and working private telephones and telegraphs, whether 
electrical or otherwise, and of making, selling, working and maintaining 
ele:trical apparatus, &c. The first directors are A. Brearley, W. Critchley, 
Н. S. Newsome and E. Н. Lamb (nominated by the New System Private 
Telephone Co., which company has the right to nominate one other director). 
Reg. office: Branch-avenue, Batley, Yorks. 


LIENS, &c, REGISTERED AND DISCHARGED. 


ADAMS-RANDALL TELEPHONE PATENTS CO. (LTD.)— Issue on March 4 
of £250 debentures, part of series created April 22, 1899, to secure £10,000, 
constituting first charge on property, patente, rights and leasehold 
premises, Holders: London and Foreign Contract Corporation. "Trustee: 
F. Davies. Total amount previously issued, £9,150. 


BRIGHT'8 LIGHT AND POWER (LTD.)—Liens reg. March 7 for £6,C00 
firat debenture and £2,000 second debenture. Holder: River Plate Trust 
Loan and Agency Co. Charged on undertaking and all concessions and 
property, including uncalled capital. 

Discharges reg. March 7 of liens reg. Aug. 12, Nov. 22 and Dec. 3, 1902, 
for £6,000 first debenture, £1,000 zecond debenture and £1,000 third 
debenture respectively. 


BRITISH ELECTRIC TRACTION CO. (LTD.)— Issue on Feb. 26 of £250,000 
debentures, part of series created June 16, 1898, to secure not more than 
half subscribed capital. Property charged: Company’s undertaking and 
property, present and future, including uncalled capital. Trustees: Electric 
and General Investment Co. Total amount previously issued £1,150,000. 


ELECTRIC TIMBER SEASONING AND PRESERVATION CO. (LTD.)— 
Debenture dated March 9, 1903, to secure £1,022, charged on company’s 
undertakiog and property, present and future, has been registered. 
Holder: H. B. Weaver. 


ROS8, COURTNEY & CO. (LTD.)—Lien reg. March 13 for £500 debenture, 
charged on undertaking and all property, including uncalled capital. 


D. SANTONI & CO. (LTD.) —£300 debentures, created and dated March 5, 
1903, charged on company’s undertaking and property, present and future, 
including uncalled capital, have been registered. No trustees. 


THOMAS BOLTON & SONS (LTD.).—Lien reg. March 5 for £400 first 
debentures, part of £275,000. Amount previously issued, £273,800, 
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Trustee: Law Guarantee and Trust Society. Charged on undertaking 
and all property, including uncalled capital. 

` TRACTION CO. OF THE UNITED KINGDOM (LTD.).—Iesue on March 2 of 
a debenture for £1,400, part of series created Dec. 23, 1902, to secure 
£3,000, charged on a debt of £5,000 due from the Traction Development 
Co. and company’s undertaking and property; present and future, including 
uncalled capital. No trustees. Total amount previously issued, £1,600. 


CITY NOTES. 


uaria 

per cent. (since Oct. 2, 1902). Price of 
silver 22,,d. per ок, (March 26). Consols (22 per cent.) 90}—90} for 
money, 904—90} for account; 23 per cent. 904—91 (March 26), 
Consols Pay Day, April 1; Stocks and Shares Continuation Days, 
March 28 and April 15; Ticket Days, March 30 and April 16; Pay 
Days, March 31 and April 17 ; Mining Share Carry-over Days, March 27 
and April 14. 


MEMORANDA.— Bank rate 4 


CITY OF BUENOS AYRES TRAMWAYS CO. (LTD.)—In the report for 1902 
it is stated that the municipality has been asked to permit the system to 
be converted to electric traction. 


CORK ELECTRIC TRAMWAYS AND LIGHTING CO. (LTD.)—At the 
meeting on Thureday last, the chairman (Mr. A. R. Monks) said the 
company had done rather better than in the previous year, partly owing 
to the fall in the price of coal, and partly to the exhibition. A dividend 
of 54 per cent. on the ordinary shares was declared. More plant will be 
pe for the autumn load, estimated to cost between £7,000 and 
£8,000. 

DIRECT UNITED STATES CABLE CO (LTD.)—The Board have re:olved 
upon payment of an interim dividend of 3s. per share (tax free), being at 
rate of 5 per cent. per annum for the quarter ending 31st inst., payable 
April 25. 

EASTERN TELEGRAPH CO. (LTD.)— There will be paid on April 15a 
dividend at the. rate of 34 per cent. (less tax) on the preference stock of 
this company for the quarter ending March 51, and an interim dividend of 
1j per cent. on the ordinary stock (tax free) in reepect to profits for the 
1 ended Dec. 51. The transfer books will be closed from April 3 to 

1 inclusive, 


EVERED & CO. (LTD.)— After providing for interest and income tax 
the net profit for the past year amounted to £19,229 making (with £4,959 
poe forward) £24,188. The directors write £1,000 off buildings, add 
£1,000 to equalisation of dividends account, and declare a dividend of 
10 per cent., leaving £5,114 to be carried forward. 


FAIRBAIRN, LAWSON, COMBE, BARBOUR (LTD.)—The profit for 1902 
was £51,504, and the directors recommend a dividend at the rate of 3 per 
cent. per annum on the ordinary shares to Dec. 51, making 4 per cent. for 
year, leaving £395 to be carried forward. In consequence of want of 
ordere, especially from foreign countries, the year's business has not been 
as good as was expected. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—At the meeting on 
Wednesday, the report, given in our last issue, was adopted on tbe motion 
of the chairman (Ald. Spurgen, J.P.), and a dividend cf 5 per cent. was 
declared. | 


LONDON, DEPTFORD AND GREENWICH TRAMWAYS CO. (LTD.) —At the 
meeting on Tuesday the chairman (Mr. George Ennis) said that although 
negotiations had been going on for three years for the acquisition of the 
company's undertaking by the London County Council, the latter had not 
yet made a substantive offer, and the directora had decided to resort to 
arbitration. 

MERSEY RAILWAY CO.—In the report of the directors for the half-year 
ended Deo. 51, it is stated that the continued failing off in the traffic is 
due to the competition of the Birkenhead electric tramways with the 
company's steam-driven service. The works necessary for enabling the 
railway to be worked by electric traction are in course:of completion, and 
the directors hope that the new service will shortly be inaugurated. 


NERNST ELECTRIC LIGHT (LTD.)—The directors propose to make the 
shares of one class, the total capital being £50,000. Of this £35,000 will 
be divided among the preference and £15,000 among the ordinary share- 
holders, being at the rate of one for every four preference and one for 
every 12 ordinary shares. The directors state they are now withia sight 
of the period when there will be a margin over standing charges. 


SHANNON WATER AND ELECTRIC POWER CO. (LTD.) — There will be 
found set out on another page the prospectus of the above company, 
invitiog applications for £360,000, in shares of £10 each. The company’s 
Act of Parliament provides that interest at the rate of 3 per cent. shall ba 
paid during the construction of the company's works on the capital paid 
up. Iu The Electrician we have, from time to time, described and illus- 
trated by sketch maps the area over which the Shannon Company's opera- 
tions will be distributed. The prospsctus shows that much attention has 
been given by the directors of the company to the possible requirements 
of the various Irish industries for which electric power is likely to be found 
suitable and economical. 'The greater contentment and increasing pros- 
perity of Ireland, aud the efforts being made by the Government to over- 
come discontent in the country, should enhance the value of the powers 
which the company has obtained by its Parliamentary charter. The river 
Shannon is by far the largest and most important waterway in Ireland, 
and is the largest river above tidal limits in the United Kingdom. The 
principal contract 80 far given out has been awarded to Mr. C. J. Wills, 


who built a portion of the Manchester Ship Canal, and who has under- 
taken.the construction of works, weirs and channels and the buildings for 
the generating machinery. The directors of the company are Mr. H. Н. 
Montague Smith ; Mr. Percy B. Bernard, J.P., D.L., director Great Southern 
and Western R:ilway ; Ald. William F. Cotton, J.P., managing director 
Alliance and Dublin Consumera’ Gas Co. and director of the Dublin United 
Tramway Co.; end Mr. E. Ironside Bax, director Westminster Electric 
Supply Corporation (Ltd.). The subscription list opens on Monday, 
March 30, and closes on or before Thursday, April 2. 


WILLANS AND ROBINSON (LTD.)—The transfer books will be closed, 
prior to the ordinary general meeting, from March 25 to April 8 inclusive. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


Week Inc. 
Line. Dec. 
E (a) Bo Amount. Dec. (5) 
£ £ £ £ 

Aberdeen Oorporation.. Маг. 21 | 825 ＋ 268) 42 | 40,526 |--10,261 
Ayr Corporation . „ 21 162 ＋ 200 44 | 11,929 s 
Barnsley ..................| » 15 | 104| .. 104 1,605 iem 
"Birmingham Tramways.) „ 21 | 5,035 + 276} 11 | 52,857 |+ 5,516 
*Blackburn Corporation. „ 20 670+ 15,151 | 40,570 |+ 4,821 
Blackpool Corporation...) „ 19 | 354/+ 10 51 | 41,549 |+ 1,125 
Blackpool and Fleetwood, „, 21| 205 — 9... ius ies 
Bolton Corporation... „ 22 | 1,676|+ 334) 51 | 82,752 |+ 7,718 
BournemouthCorporat'n| , 18 817| ... 56 | 16,018 "NN 
*Bradford Corporation. „ 22 | 3,321|+ 715| 51 168,677 |+ 103,9-6 
Brighton Corporation. „ 22 276,4 128| 17 | 12,471 + 5,950 
Brisbane Tramways..... Feb. 4 | 2,414|+ 98 5 | 11,751 + 516 
*Bristol Trams & Carriage Mar. 20 | 4,244 + 150 17 | 68,595 + 5,820 
Buenos Ayres & Belgrano Feb. 22 2, 970 + 358 8 | 24,160 + 2,325 
Burnley Corporation .. Маг. 21 672'+ 290 25 | 16,550 sue 
Calcutta Tramways Oo...) „ 21 |Е80,775 +R8,932| 12 386.821 | +R119,629 
Camborne- Redruth ...... „ 23| 104 .. | 20| 2,250. .. 
Cardiff Corporation.. „„ 21 1,675 51 75,537 
Carlisle Tramways CO... „ 21 152+ 1411 1,070) 4 283 
Central London way „ 21 7,142 ＋ 318) 12 85,869 + 4,146 
Chatham & Dist. Lt. Rys. „ 19 442 11 | 4,422 ; 
City & South London Ву. „ 22 | 3,039 |+ 226| 12 | 38,845 |+ 2,561 
Cork Elec. Trams. Co.. „ 19 454+ 15 11 4,552 |+ 380 
Devonport & Dist. Tram: „ 15 | 400|- 38) 104 3,889 - 117 
Doncaster Corporation.. е an & or А - 
Dover Corporation ..... » 21 177 T 8 51 | 11,018 - 154 
Dublin & Lucan Кайта)! „„ 22 98) ... 12 994 |- 9 
Dublin Southern Dist... » 20 724 TP 511 7557 + 5,088 
Dublin United.. „ 20 | 5,805|+ 319 811 | 37,557 f 
Dudley—Stourbridge..., „ 15 | 716/+ 55 104 6,981 |+ 695 
Dundee Corporation . „ 18 772|+ 144) 44 | 35,129 |+ 5,707 
East Ham Council ....|  ... - m "T m ive 
Gateshead & Dist, Trams ,, 15 | 757/+ 125 104| 8,246 |+ 1,846 
Glasgow Corporation . „ 21 /12,570|+1,408, 41 514,781 |+17,696 
Gravesend—Northfleet » 19 189) .. 104} 1,775 TE 
Greenock & Port Glasgow „ 13 404 + 57 104| 4,105 + 420 
Halifax Corporation. t, 11 2,165 7 300 849 | 53,186 ө 
Hartlepool Tramways..| , 15! 219'+ 43 104 2,194 |+ 471 
Hull Corporation . .. . „ 21 | 1,756\+ 108| 51 | 89,988 |+ 4,268 
Isle of Thanet Co. „ 21 292;-  46| .. e e. 
Kidderminster & Dist....| „ 15 105|+ 8 104) 1,005|+ 89 
Kirkcaldy Corporativn...| „ 18, 199| .. 15 550 ee 
Leeds Corporation.. . . „ 21 | 4,863/+ 348 51 |260,068 |+41,243 
Liverpool Corporation.. „ 14 | 9,511 7 381| 11 100,588 |+ 5,299 
Liverpool Overhead Rly.| „ 22 | 1,547|+ 155) 112 | 17,895 |+ 1,442 
Manchester Corporation. „ 21 | 8,433/+6,029) 92 |378,860 im 
Merthyr...... «и o an ово oan occ 37 13 180 vm 24 104 1,743 5 186 
Middleton ..... „ 15 261 - 104| 2,299 - 
Newcastle-on-Tyne Corp| ,, 21 | 5,075|+1,115| 11 | 32,829 cee 
Oldham, Ashton & Hyde. „ 15 525 f 54 104 5,230 |t 595 
Perth (W. A.) Elec. Trams ,, 20 | 1,205 |+ 124811 | 15,527 |+ 1,490 
Peterborough ........... | , 13 116} .. 7 92 - 
Poole & Dist.. .... ›, 15 he + ie 10} 2,320 |+ 495 
*Portsmouth Oorporation| ,, 21 1, 395 22 22s T" 
Potteries ...—.—. . „ 15 1 1,480|+ 64) 101 15,125 |+ 1,297 
Rothesay .................. y 19 89|4 10 10} 410 |+ 118 
*Salford Corporation. „„ 25 5,0022 Ў oe ID 
*Sheffield Corporation .. „ 22 | 4, 197 4- 437 12 | 48,006 |+ 4,668 
Southampton Corp. . , 19 855|+ 50 s e 
Southend Corporation...|  .. 125 T ne is " 
Southport Tramways ..| „„ 15 | 215.4 71| 104 2,157 |+ 886 
+8. Staffordshire Trams...| „, 15 719! — T 104 6,975 |- 254 
"Sunderland Corporation.| „ 22 | 1,009 + 10 ... T, T 
Swansea Trams. . „ 13 | 453 + 46 104 4457 |+ 413 
Taunton Trams. „ 13 460 — 8 10$ 489/- 39 
Tynemouth & Dist, | „ 15 225 . 47 104 2,07 T 267 
Tyneside Trams Co. ...| ,, 18 2600 11 | 2,174 T 
Wallasey Dist. Coun. ...} ,, 21 541 Я 51 | 50,114 

,1| 25 — 10 247 — 

„ 13| 3537 193 104 3,432 |+ 1,961 
Yorkshire Woollen Dist.] „ 13 158 33 458 €" 


These comparisons the corresponding period last year. 
"Тагы; electrica) t Minu 9 Fortnight. @ Pius 3 days, $ Pius? days. 


Раванит AMOUNT 
&могпшт, or 
436,000 1 
*120,000| Stock 
7,5 10 
тку 10 
7,500 10 
£70,000 | Bock 
£50,000 | Stock 
20,000 5 
20,00 5 
80,000 5 
10,000 5 
4150,000| Stock 
70,000 5 
70,000 5 
40,000 6 
£300,288 | Stock 
$4,436 5 
@1°0,000 | Steck 
70,595 10 
40,000 10 
£100,000 | Btock 
4500,000 Stock 
40,000 10 
82,000 10 
& 00,000 жин 
&50,000| Stock 
11,000 B 
| i4 
£490,000 | Stock 
&130,000 Btock 
4111 ;000 8 
19,840 8 
20.000 Steck 
100,000 10 
$790,000 | Steck 
Btock 
10,853 18 
250,000 100 
12,194 i 
250,000 | Stock 
100,000 
£100,100 100 
40,000 U 
20,000 5 
*'wn.000| Stock 
5 
150,000. Stock 
65,000 ё 
880,000 b 
50,000 6 
120;000 B 
28,141 5 
491,100 108 
26 10 
119,700 100 
27 8,840 Stoch 
105,580 | Stock 
£8,105,580 | Stoch 
$18,383,800 $100 
1,881,877 
1 19 
6,000 19 
18,000 k 
6,000 5 
630,000 50 
60,710 30 
£92,800 100 
44,000,000 Stock 
61,065,566 Stoch 
81,584,645 | Stock 
800, | le 
820,000, Mock 
300,000 100 
4200,000 35 
150,000 10 
£66,300 100 
17,000 PI 
100, 000 100 
2100, 000 100 
15,609 10 
80,008 м 
£150,000 100 
88,321 19 
84,563 10 
4,669 19 
£80,000 100 
207,920 16 
£15,000 108 
48518,9145 | Stock 
44,000 £b 
224,850 10/0 
72,680 1 
86.492 i 
21,983,333 Stock 
81,986,667 | Stock 
А 10 
180, * 
62,000,000 | Stoch 
€600,000 | Stock 
171,504 1 
58,000 b 
40,000 5 
417.947 Steak 
19,990 * 
(69,297 10 
85,911 * 
К] 
1,880 4100 Cort 
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ELECTRICAL COMPANIES’ SHARE LIST. 
LAST гати - Rats а ца | пориш DORS 
А NAME, ЖЕК 8 си, ednesday, DIVIDEND DUE. DURING WEEK 
r MAR. 18, Mer. 26. | уши? ENDING MAn. 25 
Hi*ekh'th РЄ... М At REAPER 1 1 1 NOS M em 
E * Woh D’st’ot - - oe - 
aie Do. 43 1st Deb. Stock Рту. Certs, (red. а oon.).. | 129 123 120 123 314 6 № es 
1 Bournemouth and Poole Hlec. Supply Ord........... | 18h 143 1 144 416 7 = o 
de б per Cont. Cumulative Pref... 10 11 0 п | 4 110 2 ii = 
471 ро. 6% Cum. Second Pre. . . . 100 118 lo 115 ба liy, 11 
4 44 per (unt. Debenture Stock frei .....| 108 106 поз 106 4 411 - 
e | Bromiey (Kent) Elec. Light and Power lst Debs, ..| 102 105 102 105 — ә е: 
3/6 Do. ; per Oent. Preference eee Ce CORR ETON Hee x 9 10i 10 104 8 6 8 March and September өө в 
80 | Oaleutta Elec. Supply Ord. (1 to 80,000) „essees sees. 7 8 7 8 418 өзө — - 
| 13 Do. (ООО T ге аша 7} 8} 7 8 413 не -" өөө 
496 Central Electric Supply Co. 4% Guar, Deb, Stock. 106 109 106 109 818 8 өө 107 . 
60 & Strand N 3 9i 9 92 5 5 8 | February and August 
WS | Do. A per Gent. Preference ...........-. нсы 5 6 St oł 818 8 T T E 55 
2/53 Do. City Undertaking 44% Cum: Prei. . . _ 4i 5i + 4 911 ane 4 — 
495 Го. 496 Deb. Stock su trm 15 1%, ЖС ee - * 2 1 959 
3/0 | Chelsea Elec Bu 1 Ord. Nos. 1- 14 ,0004:90,501-50 936) |х Магоһ 9*9 424 295 099 көө P ees ... 
чх —＋ Жез (Nos. 1-14, Stock c pening 109 112 109 112 4 0 9 | June and December... — 
100 Ову of ting nua x Б, 1 10 11 41011 | Fe and August 104 10 
6/0 "be: 6 per Cent. Cumulative w-— HU] tee | 13} 14 4 2 9 | January and — аа 14 
52 е De. 5 per Oent. Debentare Stock (red.) Ml 127 122 127 818 9 une and ön — tee 
2 Do, 449% 2nd Deb. Stock (red.) ............ «+s u^ g^ m 10 $ : : к> 108 
| County of London and Brush Prov. Ordinary — see oe 
6/0 | De ^ Cent. Oumulative Preference .....| 12 18 12 18 412 4 | Marchand September 12 we 
“XZ | Do. у Deb. Btook (all pd.) (red.) „ 109 112 4 0 11 2d )10 ма 
2/0 | Folkestone ty Bupply Оо. О — 6 64 6 64 5 0 0 - - - 
ка ро, 43 lst Debenture Stock (red.). . | 102 106 102 105 E — s e 
| 3/6 | Hove Electric hting Ordinary.... sat ibd aa a tn 7 8% Т 8i 4 14 2 =! 00 ым 
6/0 and tab eee? ЄС "xd 1 114 1 114 4 611 ess oe ee 
6% Do, 6 Oent. lat — ** tect n 64 T 64 7 4 5 9 January аза July sesos өөө see 
| 4X | Do. 47 Deb, Stock (red.)... 100 103 100 108 817 8 — - * 
4% | Kenstn.& .Co.& Notting HilOo.(JtBtn.)4v| 106 107 104 107 314 9 oe on - 
| a London Nieoirie apply Ordinary [Deb. Stk, (red.) 2 33 H H x ie 2} — 
| B Oent. ——— 115 =X ... est 
4x Do. 4 per Conk. Ist — a 10, 103 100 103 818 5 | Mar., June, „Dee. 101} diia 
7/0 | Metropolitan Elec. Supp! Ord. (Loi to 85, „| 18b 1% 183 19) 8 11 10 and October... 19i 183 
X De. per Cent Deb.Secok 108 118 108 118 315 9 June and December . — 
| 2 De M Oent. Mort. cedo Stock . : 8 101 95 101 810 8 i : ME 
6/ | Notting PT ¹˙¹. Ad xd| 14 16 14 15 6.9 8 | Yer ‘ vee 
| 49 Do. 4 per Cent. Ist Mort. Dont. dete ois 101 104 101 10 817 1 ome - om 
% | Oxford Hlectric os — * AXES 5 6 5 6 41. 8 " » eve 
s% Do. 49% Debenture Stock e n 98 101 98 101 819 6 = oes — 
n n Jam! ч | am! 108 & 7 5 | April and October а + 
у ec © 0 on —— „өө Lond 
96 | Be. James's and Pall Mall Е SS Ein rt Do 15 6 15 16 419 8 | February and August 153 - 
3/6 Do. 2 өөө ga 9 8j a 813 8 " " 9j 
Riy Do. Hf per Cent. Debenture Stock (red.) R 98 101 99 (1 * 9 6 - - - 
2/6 | Smithfield Marise ses есігі Supply Ordinary... 8 8% 8 3a 48 4 4 8t ee 
"Á Do. 4% De bentures "resa pt tdm r 88 93 88 58 * 6 6 ... е 
South London Electric Supply Ordinary... at 33 8 8i $ s" p 8i 81 
1/8 uroa Electric Bupply Ord. ТТЛ eee % j 4 Б *e- "m ... ... 
5% | ро. 6% e h: - e" 5 K „ i) 11 
Westminster MP v nary sasson — a Та 
4X mam Deb. 9 wl әт 101 401 [ә 
* African 2 Tel 4x Mort. сеа.) — te 1 апйагу апа йе on oe 
T Amazon T .... — tet - ~ . a — 700 * .. June ала Л c 2) 
өзө 5 nt. Debentures 3 = — m 
18/0 hae — and ee so bes 40. BR 50 53 515 8 | Feb, May, Aug, Nov. 514 49 
| 85/6 PPC 32 94 93 95 8 7 0 = e 043 93 
10 | ро.  Deferred ....... ..... ..-- 8% êl 9} 03 010 8 10 9 
| $2 ä Oable ital Btock LLL 60 470 160 170 4 14 2 Jan., Apr Apr., July, Oct. eee Lis d 
4 Do.  4perOent. bentura Baan И 90 93 90 98 4 5 0 „ө 
| % | Cube Bubmarine tii Ө, CES NET February and August ке 
. Preference 10 Oent. "ТТ ТҮЛИ. U ^ eve өө 
1/0 = "ТҮТТҮ .. „% „„ 2% 84 24 84 5 14 4 April and ber. — * 
5/0 Do. 10 per Oent. ulative Prefureno .. 7 8 7 8 6 5 10 * к an с 
42, Do. Oent. Debentures ....................... 982 104% 08% 102% 4 8 8 | January and July ineo ee - 
3/0 | Direct United States Omble .................. 9 10 9à — 10] 6 310 | Jan., Apr., July, Oct. 91 08 
442 | Direct West India Oable ét% Hg. Db. (within Nos. || 99 102 99 102 4 2 7 | June and December... M 
25/0 | Eastern Ordinary Ito 1, 200) (red.]| 121 126 19 194 5 1211 | Jan., Apr., July, Oct. 128 1194 
17/6 Do. I per Oent. Preference Btock ..... ...... 88 89 85 88 400 * А 87 85 
4% Do.  4perOent. Mort. Deb. Stock (red 106 109 106 109 814 2 | May and November . 108% v 
2/6 Eastern Extension TTD 13 12 114 124 512 0 Jan., Apr., J П Oct. 12 llf, 
42, Do.  4perOent, Debenture Stock ........ | 105 108 105 108 814 1 | February and August " eee 
4% |"Rastern and S. African 4% Mort. Deb., 190° ....... 99 103 99 102 818 8 sens d August e 
4% Do. ( per Oant. Mauritius Bab. Debarei).| 101% 1045 101% 104% 817 8 | May and November .. 1014 — 
5/0 Great Northern of Oo n 25 27 25 27 5 11 1 | January and July... sós - 
447 Bermuda Gable 44 Deb.(wthnNos 99 102 99 102 4 8 7 | June and December... — — 
12/6 Indo-Ruropean. .. . ., рее (1 to 1,200) (red. | 87 41 87 4l 6 111 | May and November.“ 383 374 
6% London Platino-Brazilian 6 per Oent. Deba., 1904...) 100 104 10) 104 5 15 4 | March and September — 
4% Pacific & European Tol. 4% Guar, NEN (red.) .....| 97 100 97 100 4 0 0 | June and i 97 - 
„ |*West African Telegraph Shares .................»»е oe 8 4 8 4 өөө zm one 
+. Wost Ooast of America — ТТТ Т ЭЛ .. өө woe > 
4% |* Do. 4 per Cent. Debentures... wn... 86 99 £6 99 42 9 T ind ese - 
ose West India and Panama . .. 3 i K. H May and - — 
6/0 Do.  6perOent.lstPref. .. ..... .. sx. €} 7 61 6$ 8 17 10 68 6+ 
I Do. 8 per Cent. 3nd Protarence . r 4 5 4 5 4 oes 
5% |° Do. per Oent. Debentures ....... concees 99 t02 £9 l02 418 6 125 5 and aly seess e: — 
8/0 Western Telegraph (late Br sili'n Submarine) 11 12 11 12 616 8 end Deceniber.. 11$ 1 
5X |* Do. 5 per Oont. Debs, (ind Series, 1806) . 101 104 101 104 416 9 ee 
4x Do. брег Cent. Deb. Stock (red.) . 96 99 96 99 1.2 3 98 у 
5/0 1 Perg i i 553 |А 
Onili Telephone ( y paid) „% „%%% „„ э sł 4 4 E] ugust oe bee 808 Obs eee г 860 [II] or 
An Oonsolidated Telephone Con. and Sink 10 39/0 1/0 15 0 0 | April and October...... | - 
3 Monte Video Telephone Ordinary  ............... * * 5 0 0 | November ............... EN „ 
1 Do. 5 per Cent. Preference ......... 3 | 1 5 0 0 " — Д 
6 National Co. Preferred Stock Poi e ode 98 160 98 1^0 6 0 7 5 931 987 
44 Do. Deferred Stock . 72 74 73 15 6 4 6 8 784 72 
6/0 ро. 6 рег Cent. Oumulative let Preference .. 18 14 13 14 4 5 9 | February and August — 
6/0 Do, брег Oent. Cumulative 2nd Prefersnus .. 12 13 12 13 412 4 е e T: 1277 
2/6 Do. брег Оепё. Non-Oumulative 8rd Pref. . 5} 58 53 68 413 0 10 - 5 5,4 
53 * Do.  Debenture Stock 34 per Cent. (red. ...... 96 98 97 100 810 6 | June and December .. 89 984 
4 Do. брег Cent. Debenture Bi Btock (red.) 101 108 101 108 817 S 1021 — 
0/6 Oriental. „% „„ „„ „ „„ „„ „„. ТҮТТҮ „%%% %%% Hee so » oee i 1 1 6 0 0 Aser and October...... ... eee 
8/0 United River Piate eee DIT 54 54 b 61 6 10 Б үү ТЕ LII eee 
2/6 Do. 5X Oumulative Pref. .......... 41 52 4 bà 415 8 jun and Deceniber ... 
5% De. Брег Oent. Debenture Steck (rad. А 108 106 ri 167 414 6 | June and December... 
FINANCIAL, INVESTMENT, A8. | 
8/0 Electric and General Investment 6% Cum. Pref. ... 5 54 8&6 4 4 
1/9 Globe Telegraph and Trust 8 9i sf 516 2 | Jan. ap Juy 
8/0 Do. d per Cert. Prefereno? „............ e| 13 18 12 18 412 4 
Жу Тоту an — — 63 d" 63 77 6:767 8 e 
6% Submarine Cables Trust — — — — — | 106 116 105 115 5 6 9 


964 THE ELECTRICIAN, MARCH 27, 1903. 
ELEOTRICAL COMPANIES’ SHARE LIST, 


Passant | AMOUNT | LAST PREVIOUS Price EATE РВЕ BUSINESS рони 
AMOUNT ОР DIVI- NAMB) W xzx's rune ORSAY: NK DIVIDEND DUE. DURING WEEK 
' | SHARE. | DEND. Mar INLDED, ENDING MAR, 25 

— Р ELECTRIC RAILWAYS, TRAMWAYS, &o. Р 4 “a i | 4 Е 4. | E UN Highest — 

ntine Shares (1 to 260,007) . eee pril an — 

:0380:000| stock | 6% | ^ Do Permanent 6% Deb. Nos. .. 1 180^ | 185 180 418 4 м wef | as 
30,000 10 6/0 Barcelona Tramways TT © 11 9 11 214 6 e^ — 
10.000 10 5/0 Cumulative Preference MU PEOR AES, 9 10 J 10 5.0 0 e че 600 

4148, 100 Stock ux «d Debenture Stock (red.) . . . 95 100 95 100 410 0 - - өгө 
15,000 10 / Blackpool and Fleetwood Tramways.....-... | 13 14 13 14 4 12 10 m — — 
15,000 Н m Жюри Trams, Investment Ord, .,.......... i 81 if 81 - - ove - 
75,000 5 2/6 Do, Cum. Pret. POPP PPP ТҮ ТҮТҮКТҮ 4 5 5 5 0 0 ooo ase 

— тин Do. di» Deb, Prov OOS + 66 799209999948 Cee ee не pU p EU - 1 а F and A 1035 108} 

, Bristol Tramws and 78 06 bee е ugust eee 

25000] 10 | 4 Del f OumnlativePreterense(fallypay F .. Mà lop | кі % | эши. em à 5 
2100 000| өл» 4 Do. ( per Oent. Debentures TA 107 10) 107 108 818 4 | February and August — — 
& 100,000 | Stock British Oolumbis Elec, Rv. Def. Ord. Stk. „ 69 72 6) 72 - - — — 
£ 100,000 Stock 596 Do. Pref, Ord. Stock — see 75888 «e 599 Coenen eer He 92 9 Г 92 97 b 3 1 өөө 93$ v 
£ 50,000 +0 75 Do. 14 Ist Mort. Debs. "44599999 те pal eto ot ва tn. 104% 108% 104% 106% 4 6 l өзө au ^ 

182 10 British c Traction Ordinary. e Oe Feet Oe eee Б 14 134 14 6 8 7 ese 13 138 
118,+3/ 10 6A ( Pa A diccns ЕЕ | 124 12 124 416 u | February and August 12 127 

stock 5% Do. брег Oent. Perpetual Debentures ......... 124 121 124 197 819 0 e 1264 — 

100,000 5 ө Buenos Ayres es & Belgrano Ordinary КАКЕЕВ 2} 24 2] 24 | и ooo eee vee 

000 $ 8/0 Do, 8 “А? (Jum, Pref, . "8€ 902 **9*99 FORCE o9*74*9958Ób*** k 51 51 | 5 4 4 oo LII ore 

37,500 5 Do. * ЛК лт б 53 bł 5 5 4 4 — ose 
£220,000; Stock Do. Gent. Debentures . . 106 109 100 10, 412 3 2 E x 
120,000 | Stock Do. $ and Deb. St'k Prov. Certa. (all pà.)...| 98 101 98 101 419 7 2 one . 

70,0" 5 Oalcutta Tramways (1 to 70,900) фе 006000000 7% 7% 1 71 | 118 9 as i TI 
32,268 5 Do. (fully paid) (70,001 to 102; 068) 7 8 74 * 7 ч: 

£850,000} 100 Do. 1st Deb K 08, Ий 105 108 4 84 ER 1064 — 

480.000 1 Cape Tramways shares . eee ee Re оге» i 24 22 23 Б J 1 oe ти „ы 
7 Stock Gentral London Ordin n | 206 103 105 18 3 18 11 | June and December 107 105) 

94,093 | Stock Do. ee rms mr ree ч ана МВ 106 103 106 3 15 6 = Z » 
£494,998 Stock Do. нне онорор = авео вове вве ове нев не 123 111 З 107 110 8 12 7 es. өөө » 
mr * Do. 6% Deb. ...... о I TRIS quio seve} 116 a Hs оя. : 1 e =з ж 

. Ci athe Без Оша, Pret. = 5 5 L - os — 
£800,000 100 . 4% 1st Mort. Debs. ы ыыт 101 104 101 104 817 8 ә — ө» 
£1,830,000| took and South London Railway 753 76; 75 77 4 4 4 | February and August 76 75 
£150,000 | stock | 5 uth London Ballway Gon. — (ise (1891)..| 130 183 180 133 8 16 1 „ „ ~ — 
‚000 Stock Do. (1896) CULO eee T] 128 181 128 13! 8 16 4 ... — e 

£150,000 | Stock Do (2901) е Бог нн sal REP. ‘Eee 125 128 3 18 2 EA 1274 127 

£446,463 | "took Do. t per Oent. Perpetual Debentures uu ME 110 116 19 8 710 | May and November. 118} VN 

пиле — 14 Colombo Elec. Trams & Ltg. AV Mt. Deb. (red) 108 1 is Mt - " H E & ас 
, vaplin United Tramways (1 „Ordinary 4 - — — 

59,987 10 6/0 Do. брег Cent. nig id * . 15 16 15 16 815 0 — — - 
8800.000 100 "x Do. per Cent. Mort. Debs, (төй... xd| 95 95 94 97 812 2 - - — 

80.000 5 10 | Blectric & Traction of Australis 67 Cum. Pret. 8i 4 3j 4i 613 4 ж м та 
£75,000 | Stock 5% Do. 6 per Cent. Debenture Stock (red.) 97 100 97 100 500 = e Б 

T8, 10 /0 | Great Northern and City Railwy Pref, Ord, (4%) . 9 8 9 868 Na 8} ИА 

10,000 10 10, ug Tramways Ordinary. „„ cesses) 20h 9314 203 314 4:8 0 | March and September - = 

10,000 10 5 $ per Oant. Preference... .. [14 144 14 144 4 210 * : — - 

00,000 | “ecb | N per Oant. Debenture 11 118 111 118 81) 8 | January and July на - 

80,000 5 2/6 tile a1 of Thanet Elec. Trams and Light'g 595 Prei xd 1 44 E 4 5 11 1 E — — 
40 2 Stock 15 Do pu Cent. ; ^ш Чы Stock э auae eros " y^ (^ 97 H : Б æ x - - 

, + А 'verpoo! Overhead way Ordinary ses.. ss.. 5 Б 6 6 118 0 | February ugust ; — 

10,000 10 54 По } per Oent, Preference „es 4... «|. 108 11 ly 11 4 10 10 56 - a 
$195,000 | stock 12 Do. 3 F ue о ate 100 102 101 103 817 9 | January and July "iis У „ 

89,500 10 5/0 | London United Trams 5% Cum. Pref, са: 11$ 12 111 12 4 34 дА 1i 11$ 
£825,000 | Stock 4% Do 4% Ist Mortgage Debenture Stock .. "ыз 106 108 106 108 814 5 0 сањ on 

814,016 1 Metropolitan Electric Trams Deferred . . ......« be 1 5 А ез - — see 

814,016 1 1/0 Do, 6% Cumulative Prefereace  .. ui 1 7 4 811 чь ө zm 
' $1,000 Milwaukee Klec.Rl.&Lt.Co.»953uyrUn.Mrt.Bnds. .| 110 116 119 115 * 611 ка ese 

260,000 100 Чангхо) Str’t B’lw’yS8t’rl’g6% Mori. ера. (1908) .| 102 104 102 104 416 2 = one ase 

140,000 100 A Sterling 44% Debentures (1922) ..... . . 106 108 106 les css Е 2 * 
24,000 as New ag Traction Ordin 8 1a 2% lk 2j 5 = - 

50,000 D Do. - per Oent. Oumula ve Prefarence .... 21 ЕТ 23 84 — . vwesepettdn — one 
2181, 800 100 5% per Cent. Mort. Debs. (Reg.)... 91 96 91 96 5423 ғ: — > 
4150,000 | Stock 5% Perthi W. 4 P'lec. Trams, Ltd, ist Mrt, Deb, Stk ...| 100 105 100 10% 417 1 on 102 - 

18,884 10 8/0 Potteries Rleotrio Traction Ordi eb seeeediee 000.69 0 à 10 9 10 400 PA sae - 

10, 00 10 6/0 Do. & Oent, Oumulative — -. — 10 11 10 11 41011 | February and August — vee 
8120.000 | Stock «x Do. dos Oant. Debentures Stock 100 109 105 108 487 E 105 an 

150,000 1 е South Lan Electric Traction & Power Ord... s < А Еч - 

101 183 1 — ро, Preference (e 3 ЕК A ы April and Qotobes...... — 

528,093 | Stock - Do. Debenture (100% DEM som A January and July ove - 

£540,800} Stock | 3196 | Waterloo «nd City Ordinary 100 97 100 8 2 6 | June and December .. esi sas 
ELECTRIG MANUFACTURING, &0. 

70,000 1 6d. Alliance Electrical Co. 57 Cum, Ёге. 28700 000908 Hes oe і 1 4 i 618 4 E .. - 
125,000 1 eee ER Electrici Meter Ordinary ... DIDIT] i 1 эра e.> ет се 
125,000 1 на. ulative Preferences Дел - H i і Р March and September - 
100,000 6 British ta mala and Helsby Cables а Ordinary — 8 8 8 8} 5 611 | July and February В 
100,000 5 5/0 per Oeni. Preference ...... ..... — 5i 6 51 64 416 © | January and July ...... 5i — 

£250,000 | Stock 4; Do срег Ist Mort, Deb. Red. . . . ., 102 106 102 106 4 5 0 i: 105 1044 

&250,000 | Stock 84/5 Do, (1902 Issue) . . . e 102 106 4 5 0 e: — EE 

£200,000 | Stock | 437 | British Thomson-Houston 44% lst Mrt, Db. Stock ..| 103 105 108 105 4 58 oa 105 — 

200,000 b 5/0 british Westinghouse 6%, Preference. _....... .. 6 64 6 6% 416 0 ws в 6һ 
£500,000, Stock 4% Do. 4 per cent. Mortgage Deb, Stock Gum A 33100 102 104 8 16 11 ... 103% — 
106.781 1 ^ | Brush Blectrical Engineering . eR. “Ж i ў 14 n 8 14 lj, 

150,006 1 v: Do. брег Cent. Pret, Non-Oum. ........-.«..- lE eel ee ЖЖ CX e Marchand September) / а 

£125,000 Steck Do. per Оепі. Perpetual 1st Deb, Stoss 99 10% 99 102 488 | March and September — 

4125,00 | Stock Do. and Debenture Stock . 9? 95 85 95 414 3 | January and July... "i — 
85,000 5 5 Oallender’s Oable Oonstruction Ord. . . 133 14% 18b 143 6 17 11 ы * 144 — 
40,000 $ 3/6 ро. ё per Oent, Cumulative Preference.......| 5 в 53 6 4 8 4 i du de 

£200,000 | Steck X per Cent. lst Morigags ad 108 112 108 112 4 0 8 | November and May..| 111 ant 

b: 1 0/7 o Hera аг Alkali Oo. (f: paid) cenae TET i 1à à 14 512 0 — € oe 

£250,000 | Stock x ро, First Mort. Dab (re т „ 92 097 412 7 m i — 

60, 1 71 И. ЖШ. Telegraph 3 1 1 1 920 — 99 - 

85, i 1/6 | Orompton and ido (Nos. 1 to 54,000) .. —— 24 8 2 8 5 10 0 | January and July - 
4100, 0 100 5% |* Do. Sper Cont. First Mortgage Deb. (red. . 102% 106 1027 106% | «15 8 — а 

‚99,261 & — | Bdison ё Swan United (“ A” Shares) (83 pad A ч February and August ws 

17,189 5 ... ро. i paid)... . 59565ũ5“»%„„%6„%„„„„„„„„ „„ „„ 6 6 6 1 2 là 2$ i " "n = * 
£514,028 Stock 4x Do. por Oent. Mortgage Dob. Stock (red). eb 2E OH 8 m 5 4 5 June and December.. ‘an 
£100,000 | Stock 5% Do, 6 3 Cent. Second Debenture Stock 77 82 17 82 6 111 ie eno - 

50,000 E 2/6 | Bdmundson’s Electricity Corporation Ord. .........| 6 7 6. 7 5 0 O | НаМ-увағіу............... sH m 

,000 5 8/0 De. Cumulative Preference „„,............ 6 64 6 б 4 12 4 х 68 6 
£140,000 | Stock m per Cent. First Mort. Deb. (red.) . 106 109 106 109 42 8 A 1085 en 

112,100 3 eco үт.) эйтуе Oo. . 8 ц 2 "i а 6 0 0 | January and July - — 

81. Do. 7 per Cent. Cumulative Preference ....... m 8 3 E Эй — 
£182,500 | Stock 1x Do.  4perOent. lat Mortgage Deb. узе „у 99 102 99 102 3 19 0 | January and July ~ — 

152,218 1 Ж Electrolytic Alkali Ordinary ......... 850 etis | К — - on - 

50 000 1 1% Do. 7 per Cent. Cumulative Preference ... 1 14 512 0 dé — ри 

25,000 10 b/U General Electric (1900) Ltd, 6% Cum. Prei. . . 10 1 10 104 415 8 > 10 en 
£200,000 Stock 496 теба lst Mortgage Debentures LALAETTTTT 06 ~ = 100 108 100 108 8 17 4 * ... ... 

85,000 о 14/0 нешеу" hWorks Ordinary ..........„„... xd] 15 16 15 16 718 8 | February and August 15% 153 

85,000 5 13 t. Preference .... xd} 5 bà 5 53 4 110 2 ii ^ — 
£48,050 Steck a 32 Len} Cent. Mortgage Deb. Stock (red.) | 107 111 107 1k £T 3 s b * — 

50,000 10 15 India Rubber, Gutta Percha, &0,, Works ............ 184 19% 184 194 5 27 ' " 19 18} 
300,000 100 4% Do. Oent. Ist Mortgage Deb. (red.) xd| 101 104 100 103 817 8 | March and September р: — 

82,506 10 v^ Mather Mid latt 5 per Cent. Cum Pref: sassa ...... 114 12 114 12 Ре March and September - - 

11 75 10 10% | Parker (Thomas) Limited Ordinary ... 141 154 144 154 e. WW. DIUI. есенен eon — - 
59000 14 86/0 ph Construction and Maintnoe, xd & bonus| 86 3) 86 89 6 3 1 | March and July . 83} 

66,666 90 1 . é per Cent. Debenture Bonds, 1899 1909 „56540: 101 104 101 104 816 2 January and July. 

66.608 : 10 Willans and Robinson heer 200500 «0000606706 009 902000 5 54 74 8ł 517 8 April Осо © C 

2136 Btook 6% Do. 6 per Oent.Oumulative Pret................. 7 63 7 & 5 9 " — 
ae t% Do, 4 Der Cent, lst Mort. Deb, . 101 104 101 104 817 8 E ind November] = 
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As will be gathered from an important Paper, a translation 
of which appears in this issue, another advance has been 
made in our knowledge of the properties of radium. This 
time it is the heat-producing power of radium which is the 
subject of successful investigation. The striking nature of 
MM. Сове and Lazorpe's discovery is not во much due to the 
fact that radium supplies a continuous stream of energy derived 
from an unknown source, since that has been known for along 
time, but that the energy radiated has been for the first time 
estimated quantitatively; and though the measurements are as 
yet very rough, it is safe to say that the energy is much greater 
than was at first supposed. It is so great that one gramme of 
radium would be capable of raising a 1001b weight through a 
height of 8ít. every hour, and every atom of radium develops 
about as much heat per hour as does a hydrogen atom when 
combining with an atom of oxygen. 


In face of these facts, it is difficult to conceive that the 
energy developed is all due to some molecular or atomio 
transformation of the radium itself, especially as по 
Spectroscopic change can be detected after months of 
continuous activity. А new lease of life, and possibly a 
final triumph is thus given to the supposition that radium 
is able in some ''demoniac" way to utilise an unknown 
source of energy, whether by sifting the hot from the cold 
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molecules, as Sir Wm. Crookes supposes, or by absorbing a 
cosmic radiation such as the Curries apparently favour. In 


either case, the expenditure of the energy so absorbed is a 


very complicated process. There is the emission of Rónigen 
rays as well as that projection of electrons described by 
Sir Wa. Crooxes in his Paper on Тһе Emanations of 
Radium" (see p. 986). Both of these processes are probably 
due to the same unknown source, and their final, result is the 


heat effect observed. Without ‘reviving any phantasms of 


the Keeley motor” kind, or venturing to predict that radium 
will be the future currency metal of the world, we may freely 
admit that radium has become the most fascinating of the 
chemical elements, and one whose further properties may be 
sought for with the keenest interest. 


— јен-аннын 


Tax choice of Mr. Вовевт Kays Gray as the new President 
of the Institution of Electrical Engineers, in succession to 
Mr. James SwiNBURNE, will meet with general approval. 
Mr. Gray, both in his position as director of the India Rubber, 
Gutta Percha and Telegraph Works Co., and as a member of 
the Council of the Institution, has earned the esteem and 
goodwill not only of his colleagues, but of all who have 
come in contact with him, and he will, we have no doubt, 
ably represent the Institution of Electrical Engineers at 
the forthcoming International Telegraph Conference. Any 
successor to Mr. Swinsugne would find it no light task to 
acquit himself of the presidential duties with the thorough- 
ness of our ex-president, whose short tenure of office has, if 
possible, increased his already great popularity; but the Council 
has been wise in its selection. Mr. Gray has entered upon 
his arduous duties at once, and is now on his way to Como 
at the head of the Institution party which is visiting the 
Italian electrical engineering centres. 


ae 


Mr Frevp’s Institution Paper on the study of resonance 
with the aid of the oscillograph is important, because the 
experiments were made on the-plant of one of the largest of 
our generating stations. It shows the great value of Mr. 
Dvuppg.v’s beautiful instrument in investigating exactly what 
happens with alternating currents and voltages under com- 
mercial conditions. The theory of these resonance effects is 
by no means new, but Mr. FID has been the first to examine 
them experimentally on a large scale, and is, we believe, the 
first to point out the possible danger of destructive resonance 
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due to the high frequency harmonics caused by uneven distri- 
bution of the armature conductors. The effects of resonance 
may become dangerous if their possibility is ignored, but in 
nearly all cases they can be easily avoided. While there is 
thus no reason for alarm, there is always good reason for 
making sure that the danger of resonance can be neglected: 
None of the extraordinary cases shown up by Mr. FID 
occurred when there was any appreciable load on the circuit, 
but when the generators were merely loaded with ihe trans- 
formers and cables. The resonance was due to synchronism 
between the higher harmonics of the potential wave, and the 
rapid oscillatory discharge current between the cable and 
transformer windings. The most extraordinary case is that 
represented in Curve XV., included in the portion of the 
Paper which we publish this week. The practical conditions 
were quite exceptional, but, all the same, these effects point 
to the desirability of giving preference to alternators whose 
voltage waves are smooth. The ripples caused by the uneven 
distribution of the armature conductors can be made negligible 
by choosing higher engine speeds. The alternators will then 
have fewer and larger poles, thus allowing a greater number 
of slots per pole and a better distribution of the armature bars. 


o) 


On Monday, wireless telegraphy entered upon a new phase 
in its existence. An agreement has beea entered into between 
The Times and Marcon!s Wireless Telegrapn Co. for the 
regular transmission of news from the other side of the 


. Atlantic, and this was inaugurated on Monday by the publica- 


tion in The Times of about twenty lines of news sent from our 
contemporary’s New York correspondent “ by Marsonigraph ” 
partly on Saturday and partly on Sunday. Moreover, a 
leading article in the same issue of The Times announces 
that a ‘‘ day-by-day " transmission of news between the New 
and the Old World has been undertaken on a contract basis. 
Since then, however, no more marconigrams’’ have appeared 
in our contemporary, and Mr. MAnOONI has explained that the 
interruption in the service is due to an accident to the 
alternator at Cape Breton, which, he feels confident, will be 
repaired very shortly However, we must not expect too 
much at the outeet, and Mr. Marcon: is to be congratulated 
upon his great step in advance. 

Mr. Marconi has now every opportunity for developing his 
system to the utmost of its capacity and realising the promises 
made by himself and his associates. As will be seen in our 
"Parliamentary Intelligence columns, the Postmaster- 
General is p:epared to give the Marconi Company the neces- 
вагу facilities for the transmission of telegrams to and from 
Poldhu, on receiving satisfactory proof that the company is 
in а position to deal satisfactorily with the business handed 
to it. With these facilities, and with the assistance of a 
number of messages daily for The Times, all the outside 
impediments to the progress of the company’s trans-Atlantic 
system have been removed. We have from time to time 
suggested that there may still remain some scientifio and 
technical difficulties, but Mr. Marconi and Prof. FLEMING 
have recently given repeated assurances that these have been 
solved. This claim will now be put to a crucial test. 


In connection with tbis matter, it is interesting to note the 
difference in the reception of the news of Mr. Mancour's new 
success in this country and America. The New York Times 
suggests that the present cable companies may now abandon 
their cables and provide themselves with wireless telegraphio 
systems! On the other hand, in London the matter ів apparently 
taken very calmly by those interested in the cable companies, 
and the quotations for the stocks and shares of these companies 
on the Stock Exchange have undergone practically no change. 
The ehareholders probably bear in mind the foolish panic in 
connection with gas shares when electric lighting emerged 
from its ‘‘infanoy,’’ and they profit by the experience gained 
at that time. 

Nor only do the American Universities appear to have 
solved the difficulty of finding sufficient money to pay their 
professors' salaries, but it is said that Cornell University is 
about to establish a pension fund. A sum of $150,000 has been 
placed to the credit of the University, and it is intended to 
invest this and let the interest accumulate until 1914, when 
the sum total will reach $250,000. The professors will be 
retired at the age of 70, and each will receive an annual 
pension of $1,500, of which the active professors will con- 
tribute one-fourth. Although this scheme is excellent in many 
respects, it is to be feared that it will scarcely find universal 
favour. The age of retirement is open to criticism ; there 
are many teachers, not only in America, but in England, who 
are quite at their best after having reached the three-score- 
and.ten limit, and whose compulsory retirement would be a 
serious loss to the institution with which they are connected 
and to the science or art in which they labour. 


— — 


— — — — 


Personal.— Мг. C. H. Wordingham has been appointed by 
the Admiralty to take charge of the newly-formed electrical 
department. He will be responsible for advice on all branches 
of electrical work in the navy, both afloat and in dockyards. 


Electra House.— With reference to the description of Electra 
House published as a supplement with our last issue, 
Mr. Robert Dudley writes to say that he desizned the seals 
of most of the leading and older companies. Mr. Belcher 
designed the window on the second floor (which depicts 
these seals), described on page 4 of the article. 

Atmosphere on the Tube Railway.—The London County 
Council has issued to the public some reports on the analysis 
of the air in the Central London Railway tubes. . We 
referred to one of these reporta in our issue of February 20th, 
pp. 709 and 739, and the present publications cover more or 
less the same ground. 

Royal Institution.— Among the lectures arranged at the 
Royal Institution for after Easter are two by Prof. J. A. 
Fleming on “ Electric Resonance and Wireless Telegraphy;" 
and two by Prof. Silvanus P. Thompson on The ‘De Magnete" 
and its Author, (1) The Book, (2) The Man." ‘The Friday 
evening meetings will be resumed on April 24th, wuen a dis- 
course will be given by the Hon. R. J. Strutt on Some 
Recent Investigations on Electrical Conduction ” 


Municipal Wiring—The London Electrical Contractors’ 
Association informs us tbat since the rejection of the. eleo- 
trical clauses in the London County Council (General Powers) 
Bill, referred to in our leading article last week, the Shoreditch 
Borough Council have decided to abandon their electrical con- 
tracting department; the Woolwich Borough Council have 
resolved to stop further progress with their bill asking for 
similar powers, and the Ilford Urban District Council are also 
abandoning their free" wiring scheme. 
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Map of Projected Railways and Tramways in London.—We 
bave received a copy of а new sheet map of London which 
has just been published by Mr. Edward Stanford, upon which 
are shown all the metropolitan railways, including the tubes 
and tramways, as well as all the railways, tramways and 
miscellaneous improvements deposited at the Private Bill 
Office for the 1903 session of Parliament. The scale is 2in. 
to the mile, whilst an inset map of the City area is on a scale 
of 4in. to the mile. The price is 6s. in sheet form, or 10s. 
mounted to fold in a case. 

British Associatlon.— Nature announces the Presidents of 
the various sections of the British Association for the meeting 
to be opened at Southport on September 9th. The following 
are the Presidents for the sections in which our readers will be 
interested :—Mathematical and Physical Science: Mr. C. V. 
Boys, F.R.S. (Chairman of Department for Astronomy and 
Meteorolcgy, Dr. W. N. Shaw, Е.В.8.). Engineering: Mr. 
C. Hawksley. Chemistry: Prof. W. N. Hartley, F.R.S. 
Economic Science and Statistics: Mr. E. W. Brabrook, С.В. 
r a R Science: Sir William de W. Abney, K.C.B., 


Cable Interruptions and Repairs :— 


Date of Interruption, Date of Repair. 
Latakia—Cyprus VR EET June 21, 1899 .. — 
Dominica—Martinique ........ May 9,1902 .. — 
St. Lucia—Martinique ........ May 9,1902 . == 
Guadeloupe Martinique May 9, 1902 — 
Puerto Plata—Martinique ...... July 10, 1902 . — 
Anjer— Kalianda .............-.. . Aug. 2,1902 . — 
Guantanamo—MoleSt. Nicholas Aug. 5, 1903 — 
Cayenne—Pinbeiros .......... Aug. 15, 1902 . — 
Bt. Lucia—St. Vincent . Sept. 19, 1908 ... — 
Reissi-Issa (Yemen)—Camaran Oct. 22,1902 .. — 
Cap St. Jacques— Haiphong Jan. 3, 1905 ... Mar. 31, 1903 
Paramaribo— Cayenne Feb. 27, 1905 ... — 
Jamaica — Colon Mar. 15, 1905 ..- — 


The Institution Building Fund.—Mr. Harold D. Symons, 
Secretary of the students’ section, has sent us the balance- 
sheet of the students’ subscription list of the building fund of 
the Institution of Electrical Engineers. It is satisfactory to 
note that a total of £88. 63. has been collected. This is made 
up of the following items :— 

Collected by Mr. F. Neubaus from 230 students of the Central Technical 
College, £25. 1s.; by Mr. J. T. Tiplady, from 30 students at Faraday 
House, £8. 7s. 6d ; by Mr. A. H. Gordon, from 152 students of the Fins- 
bury Technical College, £11 ; by subecriptions from 14 students forwarded 
to Mr. McMillan, £2. lle. 6d. ; by Mr. T. Н. Victy, from six students at 
206r 1 15e. ; by Мг. H. D. Symons, from 212 non- collegiate studente, 

8. 


The list was opened on January 1st and olosed on March 20th. 
during which time, as 18 seen from the above figures, 644 
students subscribed a total amount of 4 88. 66. From this, 
£8. 158. 6d. is to be deducted for printing and postage, leaving 
a balance of £79. 10s. 6d. available for the fund. It may be 
added that eight students wish to make their subscriptions 
(totalling EI. 58.) annual ones. The. result is most creditable, 
and it is gratifying that the student class take so active an 
interest in the affairs of the Institution. At the last meeting 
of the Institution a vote of thanks was accorded to the 
students’ for their supscriptions. 

Institution of Electrical Engineers.—At the meeting of the 
Institution on Thursday last week reference was made to the 
alteration in the articles of association, which were sanctioned 
at в special meeting of members a short time ago. The first 
alteration, said Mr. Swinburne, empowers the Institution to 
remove from membership, at their discretion, anyone who was 
either a bankrupt or a villain. The next alteration made it 
| Кее for а member to be elected vice-president without it 

ing taken for granted that he would be elected president 
later on. Under the new rules, two vice-presidents would 
relire every yesr. There were, continued Mr. Swinburne, 
a great many people who would be very useful as vice- 
presidents, but not qualified to be presidest. The new rule 
allowed of а certain number of vice-presidents being kept in 
stock, во to speak. The only other alteration was that allowing 
associate members the power of voting with the members. 

Telegraphic *Communication with Fleetwood.—On Friday 
last the Post Office notified that at 9 p.m. on March 31st tele- 
graphic communication with the Fleetwood Post Office would 
cease, and that telegrams addressed to Fleetwood would only 


be delivered at Blackpool, from which place ls. porterage: 
would be collected for delivery. The difficulty, which has now, 
however, been overcome, was due to the Fleetwood local 
authority not seeing its way to accept a scheme of the Post-- 
master-General in connection with a new post office, which 
bás been erected in place of the old one, the main difficulty 
arising out of the manner in which it was proposed to erect 
the poles and the fixing of pilot lamps to them. Consequently, 
ав the old premises bad to be vacated on the 81st ult., there 
would have been no communication available. Аз a matter 
of fact, some misunderstanding appears to have arisen as to- 
the expiry of the lease of the old premises, and a deputation 
having waited upon the Postmaster-General, the matter was 
amicably settled, by the Corporation agreeing to waive the- 
question of the lighting of the poles, and the Postmaster- 
General conforming to requirements as to pattern, position, &0. 


A New Use for the Mercury Vapour Lamp.—Mr. M. S. 
Mayou, F.R.C.S., chief clinical assistant to the Royal Eye 
Hospital, describes in the Lancet how he has employed the 
Cooper-Hewitt lamp to examine a number of fundi, both 
normal and diseased. When examining the fundus of the 
eye by ordinary light, the large number of red rays reflected 
from it tend to mask some of the detail, and: this is especially 
the case in disease of the retina and with the fine termi- 
nations of the arteries. On examining the fundus with the- 
mercury vapour lamp, Mr. Mayou states that the “ back- 
ground” appears pale green instead of the usual red, the vessels — 
appear purple, standing out with unusual distinctness, and 
the arteries, beiug of the same colour as the veins, can be 
traced to their finest ramifications. The choroidal vessels are: 
of a deeper purple, and over the whole the retina can be seen 
glistening, being especially well marked along the arteries and 
veins. The optic disc appears with a white centre and green 
edges. This illuminant, he thinks, should be of considerable: 


utility in the differential diagnosis of retinal and choroidal, 
disease, since the perspective of. the retina, choroid and sclera 


is very clear, 


The Nature of Röntgen Rays.—With regard to Lord 
Rayleigh’s remarks upon the nature of Rontgen rays which 
we commented on last week, our attention has been called to 
the following passage in Prof. Silvanus P. Thompson's 
presidential address at the inauguration of the Rontgen 
Society on November 5, 1897 :— 

There seems, however, to be a chance of arriving at least at a decision as 
to whether or not they are of the nature of waves. If they are, then one 
may expect some of the laws of wave propagation to apply to them. 
Amongst these Jawa ie that of the reciprocity of absorption and radiation 
known as Kirchhoff's law. Now, Röntgen concluded from bis early experi- 
menta that the absorptive power (or opacity) of a substance for the rays 
was approximately proportional to ite density. Dewar gave reasons for 
correcting this view, and suggested that atomic weight rather than density 
governed absorption. Dr. Gladstone and Mr. Hibbert have followed this- 
up with great perseverance, and shown the relation to be real and very 
close. Some of the results of their research in the form of photographic 
records of relative opacity аге exhibited here to-night. If, then, the law 
of Kirchhoff is applicable, the subetanoes of greatest atomic weight ought 
also to be the best emitters. Тїз is precisely what I found 15 months 
ago: uranium, the metal of greatest atomic weight, the best, Now that 
Roiti has confirmed my result, I think I may fairly claim the fact as аб. 
least prima facie evidence of the wave nature of the rays. Elsewbere I 
have propounded another criterion, based on the electromagnetic theory 
of light ; for if it were found that aluminium when ceoled in liquid oxygen 
becomes more opaque to the rays, at the same time that its electric con- 
ductivity is increased, tbis would confirm the same view. 


Extension of the London United Tramways.—An extension 
of the London United Tramways Co.'s system to Hampton 
Court was opened yesterday. In the inaugural run the cars 
rau on the old line, via Isleworth, as far as Twickenham, and 
there branched off to Teddington and Hampton Court, 
returning by way of Hampton. The new section is known 
as the Hampton Court Palace line, and is 7 miles in length ; 
it is fed from а substation at Fulwell. Current is 
supplied to this sub-station from the power house at 
Oniswiok by means of three-core three-phase cables which 
transmit at 5,000 volts on each phase. On arriving at the 
sub-station the current is passed through В.Т.-Н. oil- 
break automatic overload switches to transformers, which 
reduce the voltage to 410 to 450. After passing through 
induction regulators it is fed to rotary converters, which trane- 
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form it to continuous current at from 500 to 550 volts, whence 
it is fed on to the line. The rotary converters are of the 
B.T.-H. six-phase type. There is also in the sub-station a 
booster in circuit with the insulated return from the rails, 
whose fields are excited by the positive feeder, and which is 
motor-driven. In the other sub-stations these boosters will 
be driven from the shafts of the rotary converters. Саттер} 
for lighting the sub-station is taken from a separate 10:1 
transformer, and the lamps are wired five 100-volt lamps in 
Series, во that should the alternating current fail they may be 
worked from the line. The switchboard is of white marble, 
and was constructed by the British Thomson-Houston Co. 
Adjoining the sub-station is a car shed, with accommodation 
for 150 cars. Although the company had ample power in 
their generating station to deal with this new section, they 
have thought it advisable to add a 1,000kw. Allis engine, 
directly-coupled to a B.T.-H. three-phase 5,000-volts generator, 
which is star wound and has a frequency of 25 ~ per вес. 


Royal Institution Lecture.—Lord Rayleigh in the fifth of 


his Saturday course of lectures on Light commented on the 
inefficiency as light.giving agents of all the sources of light 
we employ. Even in the case of the aro light, according to 
Fyndall's estimate, not 10 per cent. of the energy emitted as 
radiation is capable of affecting the eye, and probably from 
this figure considerable deduction must be made for the light 
distributed in the blue and the very red ends of the spectrum. 
Years ago the lecturer had expressed the opinion that there 
was no inherent reason for this great inefficiency ; and this 
-opinion had been amply justified by Langley's experiments on 
a species of luminous beetle or glow-worm. Langley, by 
means of a thermopile, had accura ely measured the totul 
energy radiated by these insects and had compared this 
quantity with the amount emitted as light; with a result 
that showed that all the energy radiated was luminous 
in character. Of course, the actual illuminating power of a 
single insect is extremely small, the lecturer himself having 


found in the case of the fire-flies of Ceylon, for instance, that 


one insect at a distance of 20ft. appeared comparable with 
a star of only the second magnitude. Various insects, 
therefore, have solved one of the great problems of our time— 
namely, the production of light without the wasting of energy 
as heat. Lord Rayleigh then proceeded to the general theory 
of radiation and discussed briefly Stefan’s law thas the total 
radiation of a heated body is proportional to the fourth power 
of its absolute temperature. He next passed to the study of 
the interference of light, and dealt especially with the pheno- 
mena of thin plates, introdacing in this connection a 
description of Lippmann’s method of colour photography. 
He mentioned how he himself had on one occasion described 
colour photography on one plate as practically impossible, on 
&he ground that it was inconceivable that each colour in the 
light should produce on tue plate a pigment of its own shade ; 
but Lippmann had avoided such difficulties by making each 
shade of colour produce on the plate strata of thickness half 
its own wave-length, so that viewed in reflected light, the 
photograph rendered again the colours by an action similar 
to that well known in such substances as mothe:-of pearl. 
Presidency of the Institution of Electrical Engineers. — At 
the meeting of the Institution on Tnursday lasc week, Mr. 
James Swinburne handed over the Presidency to Mr. R. Kaye 


Gray. He said that, in accordance with his statement at the: 


previous meeting, he had resigned the office of President in 
order to allow the Council to select as President a gentleman 
wbo could take charge of the Institution during the holding 
of the International Telegraph Conference. The choice had 
fallen upon Mr. Gray. He said he had the greatest pleasure 
in resigniog in favour of Mr. Gray, who would have time to 
organise the entertainment of th» Congress in a way which 
would, he felt sure, do honour to the Institution. Mr. J. Gavey 
said that the office of President of the Institution of Elec- 
trical Engineers, whilst conferring high honour upon the 
gentleman selected, entailed very onerous labours, labours 
which only those who were or had been on the Council could 
appreciate. The members of the Council could testify as to 
the manner in which Mr. Swinburne had conducted the 
Council meetings, but the members of the Institution them- 


selves knew the able manner in which the high traditions of 
the office of President had been upheld at the ordinary meet- 
ings. He (Mr. Gavey) could testify to the great business 
aptitude with which the deliberations of the Council had been 
conducted, and with which the affairs of the society had been 
managel. Great professional ability or great business acumen 
compelled admiration, but there were other qualities which 
commanded esteem and regard, and, personally, he could say 
that Mr. Swinburne had during his year of office shown such 
an amount of tact and courtesy in dealiog with all the affairs 
of the Institution, that he left behind him a body of men who, 
he ventured to say, considered themselves his personal friends. 
If an illustration were needed of the tact and courtesy with which 
he had dealt with his duties, he need only refer to the gracefal 
and generous manner in which he had retired before the expiry 
of his period under the circumstances which they all under- 
stood. He had very much pleasure in proposing a very hearty 
vote of thanks to the retiring President. Mr. W. H. Patchell, 
who seconded the proposal, instanced, as another example 
of Mr. Swinburne’s courtesy to the Institution, that he had 
foregone an opportunity of being present at the diuner to Sir 
William White that evening in order to be present to resign 
tbe Presidential Chair in favour of Mr. Gray. Ав to the 
manner in which the Council meetings had been ооп- 
ducted, an old hand on the Council had informed him 
that Mr. Swinburne's term of office had been the only 
one during which be had not had а “тоз” on the Council. 
Ав a specimen of Mr. Swinburne’s tact, he need hardly refer 
to his handling of the deputation to the Board of Trade 
immediately he had taken office. But Mr. Swinburne was a 
young man, &nd he hoped they might live to see him serve 
again, when, instead of his having au abbreviated year, they 
might be able to give him a leap year. The vote of thanks 
having been carried with acclamation, Mr. Swinburne said it 
was very difficult for a man to reply to such kind speeches. 
He could only say that being President was the greatest 
honour that could be conferred upon any member of the pro- 
fession, and, in his case, not only a great honour, but an 
immense pleasure. He was very sorry to resign in one sense, 
and very glad in another, because, although he had enjoyed 
his period very much, aud everybody had treated him very 
wall, he could not help feeling that іа Mr. Gray the Institu- 
tion had the very best President it possibly could have. 
He thanked them very much. Mr. Gray ssid he appreciated 
the honour which had been conferred upon him, and hoped 
he would be able to follow up the traditions of his prede- 
cessors. He tendered his very best thanks for the kind way 
in which Mr. Swinburne’s announcement had been received. 


MEETINGS OF SCIENTIFIC SOCIETIES, &c. 
(To-day) FRIDAY, April 3га. 
JUNIOR INSTITUTION OF ENGINEERS. 
7 p.m. Meeting at the Westminster Palace Hotel. Papers to be 

read: (1) “ Evaporative Trials of One of the Water-tube Boilers 

for the Chilian Ironclad Libertad,“ by Н. E. Yarrow ; (2) 

‘“ Greasy Condensation Water as Boiler Feed, by W. Paterson. 
SATURDAY, April 4th. 

RovAL INSTITUTION. 


8 p.m. Afternoon Lecture VI. by the Right’ Hon. Lord Rayleigh, 
F.R.S., on Light: Its Origin and Nature.” 


INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 

3:15 p.m. Visit to the Islington Electric Lighting Station, Eden Grove, 
Holloway. ` 

GLASdOw TECHNICAL COLLEGE SorEgNTIFIO SOCIETY. 

7:30 p.m. Annual General Meeting at 58, Bath-street. 

MONDAY, April 6th. 
SOCIETY ОЕ ENGINEERS. 

7:30 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whiteball. Paper to be read: “ Road Maintenance and Adminis- 
tration,” by R. J. Thomas. 

TUESDAY, April 7th. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:30 p.m. Ordinary Meeting at Owens College. Paper to be read: 
„Comparison between Steam and Electrically.driven Auxiliary 
Plants in Central Stations,” by C. D. Taite and R. S. Downe. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournmsr p'Árnsz.] 
Dielectric Constants of Liguids.— Observations made hitherto 
have shown that the Clausius-Mossotti formula 57 1, depends 


К. Tangl has extended Ше observa- 
tures in order to find 


upon the temperature. 
tions over a wide range of tem 
whether the formula could be as an index of chemical 
change, more especially in view of the parallelism between 
dielectric constant and degree of dissociation indicated by 
Nernst. The resulta show that Nernst’s method is available 
for temperatures ranging from 20deg. to 180deg. in the case 
of benzol, toluol, xylol, carbon bisulpbide and chloroform, and 
that ether can be followed right up to its critical temperature 
192deg.). The first-named liquids show a practically linear 

ease of dielectric constant. Ether and chloroform show 
nearly the same course, but as the former approaches its 
critical temperature there is a rapid falling off. Ether also 
shows an anomaly in its dielectric constant at the critical 
temperature, being still much greater than the square of its 
refractive index for infinitely long waves. Of the substances 
enumerated, xylol is the only one which gives a constant value 
for the formula. In the other substances there is a decrease 
of from 5 to 17 per cent. between Odeg. and 200deg. 

[K. Tana, Ann. der Physik., No. 4, 1903.] 


Electric Properties of Gaseous Mixtures.—The electric dis- 
charge called by Bouty the effluvium is incapable of 
changing the physical or chemical constitution of the gas 
through which it passes, It does not produce the explosion of 
an explosive mixture, nor does it prodace an appreciable change 
in the pressure of the gas. The same author has investigated the 
dielectric strength of mixtures of hydrogen with various other 
gases. At high pressures the critical field is sensibly a linear 
funotion of the pressure, independently of the thickness of 
the gaseous layer, whereas at low pressures the walls exert 
a complex distarbing action, either on their own account or 
through a gaseous layer condensed upon them. The author, 
therefore, confined his experiments to pressures above several 
millimetres of mercury. In one class of mixtures the critical 
field is the exact mean of the oritical fields of the gases taken 
separately at the pressure of the mixture. Such mixtures are 
those of CO and CO,, or CO and H, which do not act chemi- 
cally upon each other. It is more remarkable that the same 
law holds good for a mixture of nitrogen protoxide and 
hydrogen. Another remarkable case, but in the other sense, 
is the decided reduction of the critical field in a mixture of 
hydrogen and carbon diozide. 

[Bourr, Comptes Rendus, March 16, 1805.) 


The Metals and Maxwell's Theory.—Maxwell’s theory has 
hitherto been in contradiction with the fact that the series of 
metals arranged according to transparency is not the same 
as the series arranged according to resistance. Hagen and 
Rubens have, however, now found that the theory is strictly 
verified in a region of wave-lengths where the proper vibra- 
tion of the metallic molecules does not influence the result. 
At the greater wavelengths, platinum becomes distinotl 
more transparent than gold and silver, and bismuth, whi 
intercepts 99:9 per cent. of ordinary light, intercepts only 
90 рег cent. of waves 4, 000 % long. The transparency of 
these metals for long waves cannot easily be observed, since 
no carrier exists sufficiently transparent to bear the thin 
metallic sheets without disturbing the result. The authors, 
therefore, studied the reflective power of the metals in the 
shape of cast concave mirrors, 80cm. in radius and 40m. in 
aperture. They found that as soon as the wave-length 
becomes as great as 12, O00 u, the molecular vibrations of the 
metals are without any influence, and the transparency series 
is the same as the resistivity series. The magnetism of iron 
and steel cannot follow a frequency of 2°5 x 10” vibrations 
per second, and so these metals also fit into the series. 

[Hacew and Rosexs, Sitzungsber. Akad. Berlin, 13, 1905.) 
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Secondary Actinium Rays.—A. Debierne publishes an accoun t 
of some experiments which show that, although secondary 
radio-activity is induced by special centres.contained in the 
gas surrounding the radio-active body, it is not those centres 
which are deviated by a magnet, but the original rays them- 
selves. In the first experiment, an actinium preparation is 
placed at the bottom of a tube, M. Under these circu mstances, 
the activating ions are almost entirely confined to the tube, 
but all the same two metallic plates, A and B, are strongly 
activated. lf a magnetic field is established at right angles 
to the plane of the figure, one of the plates is more strongly 
activated than another, thus showing that the rays emanating 
from the activating centres are deflected. On the other hand, 


if the actinium compound is placed as in the second figure, 
and the pressure reduced to about 15mm. to allow the aoti- 
vating centres to diffuse readily, the plates A and B are 
strongly and equally activated, and a magnetic field produces 
no difference between them. If an electric field is established 
between the plates, the cathode gets more strongly activated 
than the anode. The activating rays appear, therefore, to 
proceed from neutral activating centres, and to consist of 
positively-charged particles projected from those centres with 


a high velocity. | 
(A. DRBIERNE, Comptes Rendus, March 16, 1905.) 


Earthquakes and Magnetographs.—C. C. Farr reports that 
when in November, 1901, New Zealand was visited by a. 
severe succession of earthquakes, the magnetographs of the 
Christchurch Observatory recorded the shocks in a peculiar 
manner. The first shock threw the vertical force instrument 
out of adjustment, leaving the others unharmed. The obser- 
vers thereupon ran the magnetographs at a high speed in order 
to record the shocks. Four shocks were thus recorded, all of 
them perceptible to some of the residents of the Cheviot 
District 60 miles away, but none of them felt in Christchurch. 
There were also on the sheets many small, sudden irregu- 
larities which could scarcely be attributed to ordinary mag- 
netic phenomena. The declination records show a damped 
wave with a period of 137 seconds. Some of these disturb- 
ances appear to be magnetic concomitants of the earthquake, 
since some of the seismograph disturbances were not recorded 
by the magnetographs at all. An interesting subsequent case 
is mentioned.. On January 9, 1902, the magnetographs 
recorded a disturbance of a seismic character which lasted 
38 minutes. Compsrison with a seismograph showed that 
the magnetic disturbance had preceded the earthquake by 
27 minutes, and ended 87 minutes before it. This indicates 
а possibility of predicting earthquakes magnetically. - 

[C. C. Farr, Terr. Magnetism, December, 1902.] 


A Large Gas Engine.—Messrs. Mather and Platt inform 
us that they have just completed the largest single- 
cylinder gas engine made in this country. This machine 
is double-acting, and works on the two-cycle system, and 
can develop 700 в.н.р. continuously. It is coupled directly 
to a 500kw. continuous-current dynamo wound for 2,275 
amperes at 220 volts, which was also built by Messrs. 
Mather and Platt. The machine has 12 poles and the total 
weight of the armature is about 15 tons. The plant is 
destined for a large electrolytic works where absolutely con- 
stant ranning is of the utmost importance ; the engine will be 
supplied with Mond gas, and the whole plant constitutes a 
considerable advance on anything hitherto done in this country 
in gas-driven dynamos. The same firm are making a 
1,000 в.н.р. gas engine to drive a 700kw. generator, whose 
armature is mounted directly on the crank shaft. { 
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‘ON THE HEAT DEVELOPED SPONTANEOUSLY BY 
THE SALTS OF RADIUM.* | 


BT P. CURIE AND A. LABORDE, 


We have found that the salts of radium give out heat in & 
. continuous manner. 

A thermo-electric couple of iron and constantan, one of 
whose junctions is surrounded by radio-active barium chloride 
-while the otber is surrounded by pure barium chloride, 
indicates a difference of temperature between the two bodies. 

We made the experiment with two small bulbs of the same 
dimensions, placing in one of them 1 gramme of radiferous 
bariam chloride containing about one-sixth of its weight in 
radium chloride, and in the other 1 gramme of pure barium 
-chloride. The junctions of the thermo-electric couple are 
placed respectively in the centre of each bulb among the 
matter contained in them. These bulbs are isolated in air in 
the centre of two small identical enelosures, surrounded in 
turn by a third, which is thermally insulated and maintains 
itself at a practically uniform temperature. Under these con- 
.ditions the variations of the surrounding temperature are felt 
in the rame manner at both junctions, and do not iofluence 
the indications of the couple. We have thus observed а 
difference of temperature of 1-5deg. between the radiferous 
.barium chloride and the pore barium chloride, the radiferous 
salt having the higher temperature. As a control, we repeated 
ihe experiment under the same conditions, but filled both 
bulbs with pure barium chloride. The differences of tempe- 
rature then observed only attain about 0:01deg. 

We have sought to estimate quantitatively the heat dis- 
engaged in a given time by the radium. In order to do that, 
we compared that heat with that disengaged by an electric 
current of known intensity when passing through a wire of 
known resistance. A bulb containing radium is enclosed in а 
block of metal, to which it communicates its heat. One of 
the junctions of the thermo-electric couple'is situated in a 
cavity hollowed out in the block, the other being situated in 
а second similar block which contains no radium. When 
equilibrium is established, the block receives from the radium 
in a given time as much heat as it loses by conduction and 
radiation. The couple then indicates a certain difference of 
‘temperature between the two blocks. 

Having made that experiment, we substituted for the 
radium bulb a bulb containing a fine platinum. iridium wire 
heated by the passage of a current. The strength of the 
current was varied until, during equilibrium, the difference of 
temperature between the two blocks was the same аз in the 
preceding experiment. Then the heat disengaged by the 
radium in the first experiment was equal to that disengaged 
during the same time by the current in the second experiment. 
Tbe latter is easily calculated. 

We have also determined the heat disengaged by the radium 
by direct measurements with a Bunsan calorimeter. Before 
making the experiment, one first ascertains that the level of 
the mercury in the stem of the calorimeter remains absolutely 
fixed. Meanwhile, the bulb containing the radium remains in 
a tube kept at zero by melting ice. At a given moment, the 
bulb is introduced into the calorimeter and it is found that the 
mercury travels along the stem with a perfectly uniform speed 
(say 250m. per hour, with the above product) Oa with- 
drawing thé radium bulb the mercury stops at once. ` 

The gramme of radiferous barium with which we made the 
majority of these experiments disengaged about 14 small 
calories per hour, but we did not know its exact composition. 
To judge from its radio-activity, it should contain about one- 
sixth of its weight of pure radium chloride. We also made a few 
measurements with 0:08 gramme of pure radium chloride. The 
measurements made by both methods lead to results which 
are of the same order of magnitude without being perfectly in 
agreement. We have only set ourselves the task of proving, 
by these first researches, the undoubted existence of а dis- 
engagement of heat under various conditions, and of giving 
the order of magnitude of the phenomenon. 


* Paper read before the Académie des Sciences Marcl 16, 1905. The 
original Paper appears in the Comptes Rendus bearing that date. 


One gramme of radium disengages an amount of heat which is 
of the order of 100 gramme-calories per hour. 

Oae gramme-atom of radium (225 grammes) would dis- 
engage during every hour 22,500 calories, a number which is 
comparable to the heat produced by the combustion in 
oxygen of 1 gramme-atom of hydrogen. 

The continuous development of such an amount of heat 
cannot be explained by an ordinary chemical transformation. 
If we look for the origin of the production of heat in an 
internal transformation, this transformation must be of a more 
profound nature, and must be due to a modification of the 
radium atom itself. Such a transformation, however, if it 
exists at all, takes place with extreme slowness. Indeed, the 
properties of radium do not undergo any notable variation 
during several years, and Demarcay has not observed any 
difference in the spectrum of the same sample of radium 
chloride on making two determinations at an interval of five 
months. If, therefore, the preceding hypothesis were exact, 
the energy brought into play in the transformation of the 
atoms would be extraordinarily great. 

Tae hypothesis of а coatinuous modification of th3 atom is 
not the only one compatib'e with the diseng g mant of heat 
by the radium. This di engagement of heat may also be 
explained by supposing that radium utilisesan external energy 
of an unknown nature. | | 


The following letter on the subject from Sir William 


Crookes was published in The Times last week :— 


Sir: In the presence of a mystery like that of radium any reasonable 
attempt at explanation will be welcome, so I will ask your permission to 
revive а hypothesis I ventured to submit to the British. Association in 
my presidential address in 1898. Speaking of tbe radio-active bodies 
then just discovered by M. aud Mme. Curie, I drew attention to the 
large amount of energy locked up in the molecular motions of quiescent 
air at ordinary pressure and temperature, which, according to some 
calculations by Dr. Johustone Stoney, amounts to about 140,000 
foot-pounds in each cubic yard of air; aud I conjectured that radio- 
active bodies of high acomic weight might draw upon this store 
of energy in somewhat the same manner as Maxwell imagined 
when he invented his celebrated “ Demons" to explain а similar 
problem. І said it was not difficult so to modify this hypothesis as to 
reduce it to the level of an inflexible law, and thus bring it within the 
ken of а philosopher in search of a new tool. I suggested that the atomic 
structure of radio-active bodies was such as to enable them to throw off 
the slow-moving molecules of the air with little exchange of energy, 
while the quick-moviog missiles would be arrested, with their energy 
reduced and that of the target correspondingly increased. (A similar sift- 
ing of the swift-moving molecules is common enough, and is effected by 
liquids whenever they evaporate into free air.) Tne energy thus gained 
by the radio-active body wuld raise its temperature, while the surround- 
ing air would get cooler. I suggested that the energy thus gained by the 
radio-active body was employed partly iu dissociating some of the gaseous 
molecules (or in inducing soms other condition which would have the effect 
of rendering the neighbouring air a conductor of electricity) and partly in 
originating undulations through the ether, which, as they take their rise 
in phenomena во disconnected as the impacts of molecule, must furnish a 
large contingent of Stokesian pulses of short wave-length. The shortness 
in the case of these waves aopears to approach, without attaining, the 
extreme shortness of ordinary Roatgen rays. 

Although the fact of emission of heat by radium is in iteelf sufficiently 
remarkable, this heat is probably only a small portion of the eaergy radium 
is constantly sending into space. It is at the same time hurling off mate- 
rial particles which reveal their impact on a screen by luminous scintilla- 
tions. Stop these by a glass or mica screen and torrents of Rontgen rays 
Btill pour out from a few milligrammes of radium salt, ia quantity to 
exhibit to a company all the phenomena of Röntgen rays, and with energy 
enough to produce a nasty blister on the flesh, if kept near it for au hour. 

Ia conclusion, if it is not too much trespassing on your space, I should 
like to express the great admiration which I have, in common with all 
English men of science, at the brilliant discovery of radium, and ite unique 
properties—the crowaing point of the long and painstaking series of 
researches on radio-active bodies undertaken by Prof. Curie and his taleated 
coadjutor, Mme. Curie. | 


‘‘ Ignoramus " in Saturday's Times asks Sir William Crookes 
whether radium should not cease to display its peculiar 
properties in a vacuum? Sir William gives an amusing 
reply in yesterday's Times. He says :— | 


What we call a “high vacuum” is only a vacuum by courtesy. Most 
experiments in so-called high vacua have been performed at an exhaustion 
of about a millionth of an atmosphere. For instance, a glass bulb similar 
to those used in high vacua experiments, 5in. in diameter, contains more 
than a quadrillion (1,000000,000000,000000,000000) molecules. Now, 
when the bulb is exhausted to the millionth of an atmosphere, it atill 
contains more than a trillion (1,000000,000000,000000) molecules —quite 
enough matter to produce all the effects demanded by my hypothesis, 
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SOME EFFEOTS PRODUGED BY POSITIVE IONS. 


BY PROF. JOHN 8. TOWNSEND. 


In the Papers which Mr. Kirkby and I have published in 
the Phil. Mag. in 1901 and 1902 we have given an account of 
the phenomena connected with the genesis of ions by the 
motion of negative ions through a gas. I have recently 
extended the theory so as to take into account any possible 
action of the positive ions, and from the experiments which I 
have made, I have been led to conclade that the positive ions 
generated in a gas will produce others by collision with the 
molecules even when the electric force is less than that 
mecessary to produce a discharge. 

The following is an outline of the method in which the 
theory has been verified experimentally. If a number, n, of 
negative ions are started from the surtace of a plate and travel 
through a gas under an electric force, X, во as to arrive at a 
parallel plate, the total number и which arrive at the second 
plate depends upon the distance a between the plates, the 
pressure р of the gas, and the electric force X. When X and 
p are constant, the values of n for different distances between 
the plates are given practically by the equation » = ne, во 
long as the values of a and X/p do not exceed certain limits. 
The quantity а is the number of ions which a negative ion 
generates in moving through lom. of the gas. The values of 
a for different forces and pressures are givea in the Paper 
which I published in the РА. Mag., June, 1902. 

For large values of a and Хур, the quantities n are larger 
than the above formula indicates. To illustrate this, I may 
quote an experiment made with air at 1mm. pressure, unfler 
a constant electric force of 950 volts per centimetre, the 
corresponding value of а being being 5:25. The initial ions 
. ж were started by allowing ultra-violet light to fall on the 
negative electrode. The current of electricity through the gas 
ceased immediately after the light was turned off when the 
distanco between the plates was less than 11mm. 


Р ст. sto Е | - - 
a, distance bet ween the 
plates in millimetres. j 0 2 4 6 8 | 10 | 11 


— |1 | 286 817 234 665 | 190 322 

na = | 

п, determined experi- та Р 

mentally. J | 286 827 242 81 573 22 
| 


ela- gha 
nan TPE "1 авт вз 226 s | зво 2.150 
Bela h | | | 


À complete explanation of the numbers determined experi- 
mentally can be obtained if we suppose that the positive ions 
generated in the gas play a partin producing new ions. Whea 
no negative ions are started from the negative electrode A 
and move to the positive plate B they produce n,(e«*— 1) 
positive and negative ions in the gas. Let each of the positive 
ions in its passage through tbe gas towards A produce 8 new 
‘ions per centimetre of its path, the new ions thus produced 
being precisely similar to those generated by the negative 
ions. When f is small a finite number of ions are generated 
‚апа all the negative ions reach the plate В in a small fraction 
of a second after the initial ions are started. 

It is easy to prove that the total number of ions n arriving 
:at the positive plate is then given by the equation 


| _ „ (o Bien Be 
(2) e Ваа Ви" 
If n, be taken as unity, а = 6:25, as before, and 8 = 0:0141, we 
obtain the numbers given in the fourth line of the above table. 
The agreement between these numbers and those obtained 
experimentally is strong evidence in support of the theory. I 
have made several sets of experiments of the above kind with 
different pressures and forces, and all the results agree with 
the second formula. 
From the values of 9 determined at different pressures and 
forces I have proved that B, X and p are connected by an 


equalion of the form, = 565 ) а relation between the variables 
which the theory requires. Also, the ratios = for different 
0 


distances between the plates are independent of the absolute 
valüe of.n, as it was found that the ratios were unchanged 
when the number of initial ions was altered by a factor of 20. 
This theory has many applications, and I may mention some 
of the interesting results that follow from it. The number 
n will in general* become infinite when a — Be, = O. When 
the force and pressure are given the values of а and B may be 
found as described above and the distance a given by the 
formula | 
PEN log a – log В 
BS 


is the minimum distance at which a continuous discharge 
takes place, lasting after the supply of initial ions has been 
stopped. I have determined the sparking distance experi- 
mentally with different forces and pressures, and in none of 
the cases which I have tried does the distance differ by more 
than 2 per cent. from the valus of a given by this formula. 
Thus, in the experiment quoted above, in which & constant 
force of 850 volts per centimetre was used, it was found that 
a discharge took place accompanied by a violet glow in the 
space between the plates when the plates were 11:6mm. apart, 
and a continuous current did not appear at 11:5mm. The 
log 5:25 – logO-0141 . 11-5 
825 –0:0141 
ав the minimum distance at which a discharge takes place. 
Since a and [ can be expressed ia terms of X and p by the 


forinulge 
0 ве) 


the equation for the minimum sparking distance 


, Е (3) 
aB 


above formula give3 the distance a = 


may be written 


L -g 
„ULC -C -e. 


where V is the difference of potential between the plates 
Hence we see that the minimum potential at which a 
discharge takes place between parallel plates depends only 
on the product ахр or on the quantity of gas between the 
electrodes, a result which was obtained experimentally by 
De La Rue and Müller in 1879 (Phil. Trans. CLXXI., p. 65). 
Another application of the formula shows that when the 
pressure is low and the distance between the plates is small 
it is impossible with any E.M.F., however great, to make any 
large current pass through the gas. This condition will be 
satisfied if the coefficient of n in formula 2 remains finite when 
а and В have attained their minimum values. The maximum 
Value of а ів 15p, p being expressed in millimetres of mercury. 
I have not yet determined the maximum value of a experi- 
mentally, but if we take it as 60 хр we have the following 
condition for a small current :— 


a > Bea - да, 


This reduces to ахр-< 0:03 when the above limiting values 
of a and В are used. Hence, when a x p is less then 0:08 we 
would expect to get ‘only a very small current through the 
gas. 
This would explain an experiment of Hittorf's (Wied. Ann., 
21, p. 96, 1884), in which it is shown that a discharge will go 
through a long path between electrodes in a gas at low 
pressure while there is no appearance of luminosity in ths 
space between two electrodes near together. 


In the particular case where a — 3, n becomes infinite when fa=1. 


E 
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THE SOUTH LANCASHIRE TRAMWAYS. 
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SOUTH LANCASHIRE TRAMWAYS. 
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THE SOUTH LANCASHIRE TRAMWAYS. 


On Monday last an inaugural trip was made over the lines 
of the South Lancashire Tramways Co. and those of 
various local authorities between Liverpool and Bolton. 
Starting from the Pier Head at Liverpool at 9:15 o’clock in 
the morning the cars of the Liverpool Corporation and the 
South Lancashire Tramways Co. proceeded via Knotty Ash, 
Presoot, St. Helens, Haydock, Ashton, Hindley and Atherton 
to the power station at Howe Bridge, where about an 
hour was spent in making а tour of inspection. Оп leaving 
the power station the cars proceeded to Bolton Town Hall, 
where luncheon was partaken of by nearly 800 guests. In 
p ing and responding to the various toasts, the Hon. 
Arthur Stanley, 

M.P., Sie John A. 
Willox, M.P., chair- 
man of the com- 
pany, the Lord 
Mayor of Liverpool 
and others referred 
in flattering terms 
tothe benefits which 
would be conferred 
by the acquisition 
of the system, and 
to the extremely 
arduous labours 
undertaken by the 
promoters. 


The company 
was formed in 1900 
for the purpose of 
connecting up the 
tramway systems of 
the more important 
towns in South 
Lancashire’ by 
means of electric 
tramways through 
the intervening 
towns and districts. 
The latter were 
practically isolated, 
and had long felt 
the need of an 
up-to-date system 
of intercommunica- 
tion, The railway 
facilities were very 
limited, and Ње 
only other means 
of intercommunica- 
tion was а most 
erratic and ineffi- 
cient system of one- 
horse omnibuses. The development of the various localit'es was, 
consequently, much retarded, and the inauguration of this great 
scheme is looked upon with much satisfaction, as bringing all 
these districts intoconstant and close touch both with one another 
and the great cities at either ends of the system. The magni- 
tude and scope of the undertaking is shown at a glance by the 
accompanying map, which shows the company's lines, both 
those now open and those yet to be completed. The work of 
construction has been vigorously pushed forward, and the 
32 miles which form the first constructional scheme are already 
in very satisfactory operation. 

The Liverpool and Prescot light railway, which is in the 
game hands, was opened in June, 1902. The firat section of 
the South Lancashire Company’s lines, 10 miles in length, 
was Opened for traffic on October 20, 1902, being operated 
from the company’s power station at Atherton. This section 
establishes direct communication between Lowton, Leigh, 
Atherton, Tyldesley and Bolton. The line from Atherton to 
Hindley was opened on February 7th of this year. The link 
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between Hindley and Haydock is now completed and brings 
Liverpool into direct tramway connection with Bolton and 
Wigan through the intervening system of St. Helens. The 
next constructional scheme provides for the extension of the 
tramway system from Bolton to Salford, with a second line 
from Salford to Leigh and Lowton to St. Helens. 

The company have Parliametary powers under their various 
acts to construct about 115 miles of tramway, which will give 
a double connection between Liverpool and Manchester, and 
link together the following towns and districts :— 

Bolton, Wigan, St. Helens, Atherton, Tyldesley, Leigh, Lowton, Newton, 
Earlstown, Prescot, Rainhill, Knotty Ash, Warrington, Astley, Booths- 
town, Worsley, Eccles, 
Patricroft, Swinton, 
Salford, Walkden, Hule 
ton, Hindley, West- 
houghton, Abram, Gol- 
borne, Ashton - in - 
Makerfield, 
Rochdale, &c. 

Altogether 550 

miles of tramways 

will thus be inter- 
connected, serving 

a population of 

5,000,000. 

The lines are 
worked on the over- 
head trolley system, 

power being sup- . 

plied from a large 

station at Howe 

Bridge, in the urban 

districtof Atherton. 

The principal car 

shed is situated at 

the depót at Ather- 
ton, and provides 
accommodation for 

50 cars. There are 

also the necessary 

repair, painting and 
fitting shops. The 
‚ car pits extend over 
the whole area of 
the shed, the track 
being supported on 
brick piers. At 

Hindley depét a 

district car shed has 

been erected capable 
of accommodating 

30 cars, together 

with all necessary 

offices, workshops 
and stabling. 

The ears are of Mesers. G. F. Milnes double-deck four-wheel 
type, and provide seating accommodation for 55 passengers— 
33 outside and 22 inside. The lighting of the cars is carried 
out in an efficient manner, the lamps being fitted with hand- 
some cut-glass globes and ornamental brass globe carriers. 
Improved revolving destination indicators, having slides for six 
route names, are mounted on the ends of the car roof and 
immediately below it, and recessed into the screen sheet is a 
powerful headlight. | 

The power station is situated at Howe Bridge, in the urban 
district of Atherton, and occupies a central position relative 
to the whole system, and in close proximity to & number of 
collieries. The engine room is 60ft. wide by 125ft. long, and 
provision is made for coneiderable extension of the building 
in order to accommodate the additional plant which will be 
required for supplying power to the, at present, unconstructed 
parts of the system. 

The adjoining boiler house, which is also capable of 
considerable extension, contains four Lancashire boilers by 
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Messrs. Yates and Thom, each being 8ft. 6in. in diameter | the pump, tandem fashion. Each pump is capable of deliver- 


by 38ft. long. These boilers are fitted with automatic stokers, 
three being of the Whitaker and one of the Bennis type. The 
economiser contains 860 heating tubes, which give a total 
heating surface of 3,600 sq. ft., with a water capacity of about 
2,850 gallons. The apparatus is fitted with internal lids in 
the top boxes, and is arranged on modern principles in 


ing 8,000 gallons of water per hour to the boilers. The feed 
water is obtained from the Manchester water mains, and flows 
into two large cast-iron tanks, placed over the pump room, 
each tank holding 20,000 gallons, one tank being held in 
reserve. The exhaust steam from the auxiliary plant passes 
through a copper worm placed in one of the feed tanks, and 


three groups of 120 tubes each, coupled together with | thus imparts its remaining heat to the feed water. In case of 


copper expansion elbows, and is fitted with the necessary 
blow-off and safety valves. Access is thus provided to all 
parts of the machine for repairing and cleaning opera- 
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SECTION or 6258, Two-PHASE GENERATOR. 7,500 Voris, 100 Revs. 


Arrangements have also been made for extending 
the economiser when necessary. The rivetted steel-plate 
chimney-stack is brick lined and is 150ft. in height. Induced 
draught can be applied by means of a fan driven by an electric 
motor. Provision has been made in the boiler house for a 
coal store and overhead conveyer. There is also room for two 
more boilers. A separate pump room adjoins the boiler house, 
containing three vertical feed pumps, which are steam driven. 
The high and low-pressure cylinders are fixed vertically over 


tions. 


а temporary failure of the main water supply, а small centri- 
fugal pump, driven by an electric motor, is arranged to pump 
water feom the tank at the bottom of the cooling tower to the 
feed tanks, АП the piping is duplicated. The main steam 
piping in the boiler house is arranged on the ring system. 
There are two water meters and two feed-water filters, also an 
oil-separator in the main exhaust. 

The power house is now fully occupied with existing plant, 
but should it be required to make extensions it will only be 
necessary to remove one end of the building, which consists of 
galvanised corrugated iron. The largest units consist of 
two two-phase steam alternators of 500-625kw., 7,000 volts, 
100 revolutions and 50~ per sec., with rope-driven exciters, 
supplied by Messrs. Witting Bros. The alternators are 
placed between the cranks of vertical cross-compound engines, 
built by the Nuremberg Machine Works, having cylinders of 
2b:6in. and 88°5in. diameter respectively with a stroke of 
98-Din., the rating being 725 в.н.р. at the most economical 
load and 920 в.н.р. as the maximum continuous overload. 
These engines are of the enclosed type with forced lubrica. 
tion, at a pressure of 2010. per square inch, the pumps being 
worked from the crank shaft; they are designed for working 
at а stop-valve pressure of 155lb. per square inch, with a 
vacuum of 25in. Under these conditions, the consumption of 
dry steam is to be 28:4lb. per kilowatt-hour at full load. The 
high-pressure cylinders are arranged with four seated lift valves, 
while the low-pressure cylinders are provided with Corliss 
valves ; the governor acts upon the high-pressure cylinder only. 

The generators аге Kolben revolving field machines, the 
magnet wheel being of cast iron, and having a flywheel effect 
sufficient to ensure a cyclic irregularity not exceeding 1 in 
800 at any load. The wheel proper is of cast iron, while the 
60 magnet poles are of cast steel, the solid pole-shoes being 
cast with them. The armature winding is carried out in holes 
in the usual manner, the coils of the two phases being arranged 
in two planes, and being insulated from the core by means of 
micanite tubes 0°16їп. in thickness. A sectional drawing of 
the alternator is given opposite, and а general photographic 
view of the set on p. 978. 

In addition to the above plant, there are also two standard 
over-compounded railway generators of 500kw. and 250kw. 
respectively, generating 500 volts at no load and 550 volts at 
full load. These machines were likewise supplied by Messrs. 
Witting Bros., their design being shown in the drawing on 
the preceding page. The 500kw. generator runs at 100 revs. 
per min., and is driven by an engine exactly similar to the 
above-mentioned engines driving the alternators, except that 
in this case a separate flywheel of 15 tons has been provided. 
The steam consumption of this 500kw. set is to be the sam 
as that of the steam alternators. 

There is also a 250kw. generator which is driven by a 
vertical cross-compound engine, having cylinders of 19in. and 
30.8in. respectively, with a length of stroke 25:6in. This 
engine has piston valves on the high pressure cylinder, and 
Corliss valves on the low-pressure cylinder; with the excep- 
tion of the valve gear, its design is generally similar to that 
of the larger engines; the armature, in addition to being keyed 
on the shaft, is bolted to the hub of the 5 ton flywheel mounted 
alongside. The steam consumption at full load of this set is 
25:5lb. of dry steam per hour, with a stop valve pressure of 
1551b., and a 25in. vacuum. Both these continuous-current 
machines are standard slow-speed railway generators, with 
cast-steel magnet yokes and cast-steel field poles separately 
bolted to them. The armatures are slotted, the former-wound 
coils being insulated from the slots by micanite tubes. The 
brush holders are of the reaction type, and are suitably carried 
from the yoke rings of the generators. 


(To be concluded.) 
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AN ELECTRICAL ORE-FINDING SYSTEM. 


We were present at a demonstration of an electrical system 
for finding ores, devised by Messrs. Leo Daft and Alfred 
Williams, which was given at the Telacre (lead) Mines, Pres- 
tatyn, North Wales, last week. The method employed is an 
extremely simple one, and requires no expert knowledge of 
either electricity or mining in order to operate it. As may be 
seen by a diagram of connections which we reproduce, J the 
transmitting apparatus consists of a large induction ooil, the 
secondary of which is earthed and shunted by a condenser. 
The parallel and series spark.gape shown were not used in the 
experiments referred to herein, owing, we were informed, to 
the peculiar nature of the sub-soil, nor was the transformer 
in the receiving circuit used, but with these exceptions the 
apparatus employed was exactly as shown. Secondary batteries 
were employed to energise the induction coil, and the poten- 
tial at the terminals of the secondary winding was about 
80,000 to 40,000 volts. Earthing was effected by means of 
steel spikes driven about 9in. into the ground, and these spikes 
were connected to the coil by rubber insulated wires. Asa 
matter of fact, each secondary terminal was earthed in three 
different spots, and by means of а switch it was possible to 
work with any pair. One pair was taken down the shaft of 
the mine and earthed with the spikes about 100yds. apart, 
practicslly on the same level ; another pair was earthed under 
similar conditions on the surface, and one spike of the third 
pair was above ground while the other was some 80yds. to 
40yds. immediately beneath it, in an old working. 

It should be observed here that the mine has now been shat 
down for some considerable time, owing to 16 having been 
thought that it was worked out. We learn that only 14 tons 
of lead were taken out in four years, and that this amount 
barely paid for the coal expended. The receiver terminals 
were similar to those of the transmitter, but were earthed at 
about only 80ft. apart, and at a distance of, roughly, a 1 mile 
from the transmitter. Thue it wil) be seen that the system 
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RECEIVING APPARATUS, 


is in some respects similar to that employed by early investi- The belief held by the inventors is that electric impulses or 
gators in their famous earth conduction wireless telegraphy | ** waves” are radiated out by the transmitter in ever-widening 
experiments, the main difference being that very high | circles, and that, therefore, the line of maximum intensity, 
electrical pressures are employed. ora line on which they should obtain the loudest effects in 
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a telephone receiver, will be found at right angles to a straight 
line joining the two transmitter terminals, and drawn through 
its centre. That is to say, when the receiver spikes are stuck 
in the ground in the immediate neighbourhood of this line, 
and the receiver responses are found to be louder than at any 
other spot on а sem-circle drawn through this point with 
its centre midway between the two transmitter terminals, 
then it may be assumed that the conditions are normal and 
that no metallic lode exists in the immediate neighbourhood. 
But if the best effects are not heard in the receiver when it is 
over or near this line of maximum intensity, but at a point 
some distance away, then it may safely be inferred, according 
to the inventors, that a metalliferous vein does exist within 
no great distance. 


Break 


Primary 
Condenser 


Induction Coil 


Secondary 
Condenser 


Adjustable Series 
~ & Parallel Spark Gaps 


To Earth To Earth 
DIAGRAM OF TRANSMITTER CONNECTIONS. 


By varying the position of the transmitter spikes it is pos- 
sible to throw the line of maximum intensity in any desired 
direction, which may be select.d at random or from geolo- 
logical knowledge of the locality. In the experiments under 
consideration the transmitter was earthed, in tbe case of the 
surface terminals, near the head of the shaft and the line of 
maximum intensity thrown across a field, which was divided 
from others by iron wire fencing. Оп exploring with the 
receiver 1$ was distinctly found that normal conditions did not 
exist, practically no sound being audible in the sensitive tele- 
phone receivers, but on moving across the field a sound was 
heard which gradually increased to a maximum when an angle 
of about 30deg. to 45deg. with the line of maximum intensity 
had been reached. б. 

Bimilar teste, when using the points which were earthed 
underground, gave similar results, and it was, therefore, con- 
jectured that a vein of lead ore lay 
under the spot where the loudest 
sounds were heard. It is assumed 
that the impulses or waves are 
diverted from their normal course 
by a metallic lode, and hence the 


~ ~—thstortion of the electrical field and consequent effects on the 


telephone receivers. Curious phenomena occasionally occur in 
the form of condenser effects which give rise to the familiar 
crackling sound in the receiver, commonly heard when work- 
ing with bigh potentials in conjunction with condensers. It 
is also possible to obtain a nodal point immediately over 
а vein of metal which would cause silence, and might lead 
io the supposition that the conditions were quite normal; 
but this is a very unusual occurrence, and the cause would 
soon be discovered by moving the receiver spikes about 
slightly, when lbud sounds woald be heard. These sounds 
are in all cases, except that due to the condenser effect 
just mentioned, a reproduction of the make-and-break of 
the transmitting induction coil. The inventors assert that 
they have, in one instance, discovered a new vein of metal in 
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an apparently worked-out mine, and that on recommencing 
work very successful results were obtained. They further 
claim to have discovered ore on property adjoining a mine, 
the owner having no idea that his property contained any- 
thing of special value. 

It is no easy matter to demonstrate that any system of this 
sort approaches perfection. The mine was an old one, where 
lead was known to exist, if even in very minute quantities 
only; but it was not known in which direction the veins ran, 
and, according to Messrs. Daft and Williams, they have 
demonstrated this very essential point. That they have shown 
something different to what might be expected in the distri- 
bution of the earth currents is not to be doubted, but this fact 
cannot be accepted as a proof that a metallic lode actually 
does exist under the spot which they indicated. To prove 
their assertion up to the hilt, they would have to actually 
uncover the metal which they say exists, and this operation, 
unless the lode were very near to the surface, would occupy a 
considerable time—much longer than would be convenient for 
witnesses to remain on the spot. 


Series- Parallel Switch 
& Transformers 
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DIAGRAM OF RECEIVER CONNECTIONS. 


To Earth To Earth 


The system, unfortunately, does not admit of à much more 
successful demonstration, and if it will fulfil expectations no 
praises in its favour could be too loud. It is somewhat diffi- 
cult to see how the system could be used to determine, with 
any degree of accuracy, the depth, nature or quantity of the 
lode, and, therefore, to be able to say whether or no it would 
be worth attempting to recover, but if it will only locate the 
position of the ore an enormous advantage will have been 
gained. Perhaps the inventors have hardly adopted the best 
policy in. bringing their system before the public at so early a 
period of ite existence, bat whatever the future may have in 
store, its progress will be keenly watched by all those interested 
in both the electrical and mining industries. 


ELECTRIC ROCK DRILLS. 


Messrs. Siemens Bros. & Co., have issued an interesting рерна 
relating to their electric rock drills. The percussion drill, the 
mechanism of which is shown in Fig. 1, derives its power from an 
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Fic. 1.—SRCTIOR OF MECHANISM OF PERCUSSION DRLI. 


electric motor contained in а separate box. The power is trans- 
mitted through the shaft d, and thence by bevel gearing to the crank 
b, which imparts a reciprocating motion to the sliding frame cc. 
Between the end plates of this frame are fixed in slight compression 
two powerful helical springs, of such a strength that a pressure 
equivalent to about 15 cwt. is required to completely compress the 
one while the other is expanding without becoming loose. tween 
these springs is held the flange d of the so-called percussion cylinder, 
which enclosrs a piston free to rotate, but not to move lengthwise 
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within it, and passing through the end plates of the slide cc. If this 
alide is moved slowly backwards and forwards the piston, which is 
connected with it through the 5 cylinder and the springs, 
follows its movement as if rigidly attached to it; but if the recipro- 
cating motion is very rapid, вау seven strokes per second as in actual 
work, the piston with the drill attached is thrown out at both ends, 
owing to their momentum and the elasticity of the springs, the travel 


of the slide being a little more than l}in, and the stroke of the 
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Fic. 2—Sgcrion or Rotary DRILL. 


piston over twice that length. When, therefore, the drill is brought | of the drill is effected by turning the handle л, which 


up to the face of the rock, its elastic connection with the slide 
enables it to deliver heavy blows. The alternate compression and 
release of the springs is effected by means of a crank shaft, to which 
a small flywheel is attached for the purpose of absorbing the irre- 
gular strains due to the rapid reversál of the momentum of the 


abe 


the bevel gearing can be moved round on an axis at right angles to 
the direction of the stroke, and fired in any position. А general 
view of the drill and its motor when at work is seen in Fig. 3. 
The rotary drill is made either in the form shown in Fig. 2, in 
which it is driven through a flexible shaft, as in the case of the per- 
cussion drill, or in some instances it has its motor actually attached 
to it The mechanism in the two cases is practically the same, 
however. The feed mechanism acts on the differential principle, the 
forward movement of the drill being effected 
by the nut m moving upon the screwed 
spindle d which slides in the hollow-driving 
shaft c, but kept from revolving in it by a 
feather. The spur wheel: runs loose on an 
extension of the nut m, and is driven 'from 
the main shaft through the wheels f, g and h, g 
driving À through friction produced by the 
spring k. The friction wheel Г, sliding on a 
feather on the nut т, is normally held up 
against i by the pressure of the spring r, but 
may be drawn back against the drill case by 
means of the handle п. Normally, } is hard 
against i, and the nut m revolves at a higher 
speed than the spindle d, so that the drill is 
ven а slow s Should the speed of the 
drin be retarded owing to the hardness of 
the rock, the friction gear comes into play 
and permits the feed to slip. The withdrawal 
ulls the 
friction wheel | out of gear with the differential feed wheels and 
forces it against the case. The nut ғ being thus brought to rest and 
held rigidly by the jamming of the friction wheel against the case, 
the screwed spindle necessarily runs back through it and withdraws 
the drill. As it moves backward the head of the spindle comes into 
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reciprocating parts, and thus removing the brunt of the shocks from | contact with a lever at the end of its travel, which moves the handle 


the gearing. 


Fic. 4.—PEgRcvssioN DRILL IN THE AMANDA MINE. 


The feed is effected in the usudl way by means of a hand-wheel 
and screw, a slight rotation being given to the drill after each blow 
by means of a spiral groove cut in the piston, and a ratchet and 
pawl mechanism. In addition to this, however, the drill is provided 
with a device which the firm calla “spring rotator,” in which the 
pawls are held in elastic holders to enable the drill to turn after each 
stroke, even when working in the hardest ore. The box containing 


back automatically, and by stopping any further movement, prevents 
damage to the case. 


A STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF OSCIL- 
LOGRAMS.* 
. BY M. B. FIELD, M.I E.E., A. M I.C E. 

My subject is more particularly some aspects of electrical resonance 
which occurred to me on observing the shape of the E.M.F. wave of 
the 2,500kw. generators of the Glasgow Corporation Tramways 
De ent. These curves were depicted on the tracing desk of one 


of thore beautiful instruments invented by Mr. Duddell—viz, the 
high frequency pattern of oscillograph. 
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At first I contented myself with merely tracing on paper the 
curves thrown upon the desk of the apparatus. en, however, I 
wished to obtain curves which were to play an important part in 
some of the official tests of the Glasgow plant, I considered this 
method too inaccurate, and had constructed several special dark 
slides in which a bromide paper or sensitive film could be stretched 
round a glass shaped to the proper curvature, and by means of which 
records could be taken photographically and the human element 
obviated. These dark slides were cheap to construct, and very 


ж Abstract of Paper read and discussed before the Glasgow Local Section 
of the Institution of Electrical Engineers on February 10, the discussion 
of which was continued at London on March 12 and 26, 1903. 
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useful, and were used almost entirely in the experiments I am about 
to describe. 

Fig. 1 is a drawing of the dark slide, which is self-explanatory. In 
using these, of course, all stray light must be screened off to obtain 
the best results; and in this connection I found it useful to employ 
a screen (S, Fig. 2) to cut off all light from the bright lacquered parte 
of the oscillograph. Many of these pue are best painted with а 
dead black paint, while it is of the highest importance to entirely 
cover the bright steel face containing the saw-cuts in which the 
vibrating strips are set. I found it advantageous to make several 
slight modifications of this kind in the apparatus as supplied by. the 

ers in order to obtain the best resulta with the dark-slides above 
mentioned. | | 

It may be of interest to call attention here to a few of the 
idiosyncracies of the type of oscillograph employed. 

In the first place, I experienced considerable difficulty due to the 
ehifting of the zero of the vibrating mirror. The apparatus contains 
a fixed mirror which gives a fixed zero line, and it is necessary to 
adjust each of the vibrating mirrors so that the base line (they pro- 
ject when no current is flowing through them) coincides with tke 
fixed zero line. After the strips have been in circuit for a short 
while, however, I found frequently that the zero line had shifted, 
which produced the apparent result of larger positive half-waves 
than negative half-waves, or vice versa. Again, there is a tendency 


Fic. 2. 


for the cam which vibrates the mirror to wear, and the greatest wear 
occurs towards the end of the motion, since here the pressure on 
the cam is greatest. This wear affects the horizontal, but not the 
vertical, displacement, the latter still being directly propor- 
tional to the current flowing. In some cases, therefore, where 
the positive and negative half-waves were obviously identical, I 
found it advantageous to apply a correction in the following way :— 
Two lines were drawn parallel to the fixed zero line touch- 
ing tke highest point of the positive and negative waves ; 
the distance between these lines was halved and a corrected zero line 
drawn in ; the positive half-wave was then reversed and substituted 
for the negative half, thus almost entirely eliminating the above- 
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mentioned effects. This, of course, would not be permissible where 
the positive and negatlve half-waves were of different shape. I may 
гау that all the curves here reproduced have been uncorrected in this 


manner. 

Another difficulty I experienced was due to the violent hunting 
of the oscillograph motor when running under abnormal conditions, 
Under these circumstances two distinct waves would be apparent on 
the photograph, representing the limiting positions of the actual 
wave which projected on the acreen shifting backwards and forwards 
with great rapidity, instead of being stationary, as it should have been. 

Sometimes this hunting was caused by the variation of load on the 
oscillograph motor (the tension of the spring controlling the mirror 
varying from zero to a maximum in each revolution). 

Curve I. represents the E.M.F. curve of the system under normal- 
load conditions, with one 2,500kw. generator only running on the 
load, and supplying 245 amperes per phase. The generators are 
6,500 volt three-phase 75 revs. per min. machines, with stationary 
armatures having two pé d pole per phase and 40 poles. Curve I., 
as also practically all osci reproduced in this Paper, was 
taken from the low-tension side of а bank of transformers in one of 


ше N ; ee were thus а bank of transformers and a high- 
nsion three-core cable intervening between the oscill h and 
the generator terminals, e idis 

I fully recognise that it would have been more to the point had 
some of my measurements been made in the high-tension circuit itself. 
leven constructed a resistance to insert in one of the legs of the 
armature winding, and took a tapping off one of the coils near the 
neutral point, as shown in Fig. 3. It was my intention to connect 
the neutral point of the generator to earth during these experiments 
in order to secure safety, it being normally insulated from earth. 
I had not, however, the same facilities in the power house as in the 
sub-station, and, unfortunately, did not conduct any experiments in 
the former place. 

The arrangement generally adopted was that shown in Fig. 4. 

The transformer groups consist each of three 200kw. inele phis 

ormers connected A — system, and loaded on rotary converters. 

The high-tension cables are as follows :— 


To sub-station A 4-3-core 0'l5iv. Length 4,849 yards each. 
h B 4-3-core Orlin. „ 4, 775 " 
» C 4-3-core Orlin. „ S5, 899 5 
» D 4-38-core Olin. „ =2,286 m 
» E 4-3-core O'lbin. T = 5,605 » 


An examination of curve I will show at a glance that there are 
harmonics of a high order present in the wave-form. Curve II. 


represents the voltage and current wave-forms taken from the low- 
tension side of one of the 200kw. transformers partially loaded on & 
water resistance. It will be noticed that for clearness the current 
wave has been reversed, that there is apparently no phase displace- 
ment, and that the harmonics of the current wave follow sloaaly 
those of the E.M.F. 

The virtual value cf the voltage can be obtained from the oscillo- 
gram curve by taking the square root of the average value of the 
squares of a number of equidistant ordinates. Similarly, the virtual 
current can be obtained from the current oecillograph, and the mean 
watts can be got by averaging the products of corresponding ordinates 
of the two curves. 

То test the water load as а non-inductive resistance, and also to 
test the oscillograph, I worked out these averages, and in every case 
found that the watts agreed with the product of volts and amperes 
within 1 per cent. 

It is clear that, had the load possessed any properties of the 
nature of self. induction or capacity, or if such factors existed in the 
oscillograph itself, such agreement would not have been obtained. 

It was natural to inquire what effect the harmonic or ripple in 
the E.M.F. wave would have on the voltage at the rotary D.C. 
brushes. To show this, I drove the oscillograph motor from the 


rotary slip rings, connected one strip across the D.C. brushes, and 
one strip between one slip ring and one D.C. brush (see Fig. 5). 

The result was curve III. A distinct ripple was observable in the 
D.C. voltage under normal load conditions,and by comparing it with 
the wave-length of the undulating wave we find the number of 
ripples in the D.C. voltage per period is 12; in other words, there is 
an alternating E.M.F. of 300 cycles superimposed upon the D.C. 
voltage of 500 volta. 

It is clear that the E.M.F. between one slip ring and one com- 
mutator brush will be an undulating E.M.F. either wholly positive 
or wholly negative. If the negative D.C. brush is at zero potential, 
and provided the rotary is on load, and the brushes are in the 
neutral position, clearly every other point in the armature, if not at 
zero potential, must be between zero and the potential of the + D.C. 
brush Now, each вр ring becomes connected directly to the 
+ and — brush alternately once per cycle, hence shape ot wave. 

Until I saw this experiment I had half doubts that the ripples in 
the A.C. voltage were introduced by the oscillograph itself. When, 
however, I ran a rotary as a double-current generator, self-excited, 
driving it by means of its starting motor, the D.C. voltage shown by 
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the oscillograph was a perfectly straight horizontal line, and the A.C. I further observed the current flowing into the D.C. feeder circuits 
wave was entirely devoid of ripples except of а very much higher | of the tramway system, but could find practically no trace of a ripple 
frequency and small amplitude. An examination of curve IV. shows | at all. The loes in outside circuits due to the ripple was, therefore, 
ibat there were 35 or 37 ripples per period. It may be pointed out | negligible. | 
that the armatures of these rotaries are eix-polar, and have 108 If we took the square root of mean square of the voltage ripple as 
slots, this apparently corresponding to the number of ripples in the. | 3 per cent. of 500 volts, and the current ripple in proportion —viz., 
illogram. 3 per cent, and if we assumed that the whole of this A.C. com- 
The process of paralleling could be watched on the oscillograph | ponent was wasted in heat, it would represent merely 9 units in 
есгеер, and a most fascinating sight it is to watch the D.C. voltage 10,000. І am, therefore, justified in saying that under normal con- 
spring from the straight line to a wave with ripples along the | ditions the loss due to the D.C. ripple does not amount to 1 per mil. 
whole length, snd then to se the main wave instantaneously There is no doubt that the source of these ripples lies in 
straighten out, the ripples only remaining as the rotary is pulled | the teeth of the generators, there being 12 teeth per period and 
into the correct phase. The instantaneous formation of the ripples | 12 ripples per cycle superimposed on the D.C. voltage. The 
on the A.C. curve can in like manner be watched. ripples exist in the high-tension voltage, pass through the 
It was easy, however, to demonstrate the existence of the D.C. | transformers, through the rotaries to the D.C. side, and if other 
ripples independently of the oecillograph, and for this purpose I | rotaries be run as motors from the D. C. bus bars the se re-appear 
drove one rotary by an independent motor as a D.C. generator, and | at the A.C, slip rings. It seems impossible to get rid of them by 


: ' D.C. Voltage of Rotary on No Load 
E.M.F. Wave-one Generator. Normal E.M.F. and Current Waves from and E.M.F. between one D.C. Brush and 


Traction Load 245 Amps. per phasa Transformer on Water Load Slip Ring 
‘Curve I Curvo П Curve Ш ‘Curve IV 
i x \ ы А 
Current and E. M.F. from Rotary on No Load, "Leading Current into Rotary on Current and E.M.F. from Rotary on. Current and E.M.F. from Rotary on 
under excited. Lagging Current into No Load =600 Amps. Normal Traction Load, [n parallel Normal Traction Load, in parallel 
Rotary x 650 Ampé. . with two others with one other 
Curve X Curve WI : Curve Wil Curve УШ 


NAW Wore 


E.M.F. and Current from Rotary on No A.C. and D.C. E.M.Fs. А.С. and D.C. F. M. Fe. 7 Rotaries on A.C. and D.C. E.M.Fs. 1 Rotary 
load Excitation for minimum A.C. B Rotaries under Ex. } 140 Amps. at No Load (Normal Excitation) Normal Excitation, Ali Cables in, 
2 Rotariee Normal Ex.) Power Station. All Cables in,25 Amps. at Power Station 
Curve IX Curve X Curve XI Curve ХП 


E.M.F. Wave F. M. F. Wave 


Rotarics cn No Load, undcr excited, Rotaries сл No Load, сое» excited, No Load E.M.F 
195 Amps lagging at Power Station 185 Amps. leading at Po:vcr Station f. C. O. Cables in only 
Curve XIIL Curve XIV. Curve ХУ 


a second rotary el with the power station in the usual way. | filtering them out. We have already disposed of the suggestion that 
The two -+ brushes were connected together, and the negative | they originate in the rotaries themselves, I think no one will ven- 
brushes through a hot-wire voltmeter in parallel with a Weston. | ture to assert that the transformers manufacture them. One way to 
The excitation was adjusted till the latter voltmeter read zero; the | decide that point would be to connect the oscillograph direct in the 
hot-wire instrument, on the other hand, indicated 12 volts. The | high-tension circuit ; although I have not done this I have another 
latter instrument was, of course, merely measuring the square root | proof (although to my mind no proof is necessary), and that ie, when 
of the mean square of the ripple. one generator only is running in the power house the ripples are 
This corresponds to a total fluctuation from crest to hollow of 31 | always present, though somewhat wavering at times; when two 
volte, or, say, under normal running conditions, 68. I have tried to generators are running in parallel the ripples often alternately appear 
filter out the alternating component of the D.C. voltage, and trans- and disappear with a regular periodicity lasting several seconda. 
form it up, by passing it round one winding of a static transformer, | This is evidently due to the swinging of one generator relatively to 
neutralising the etic saturation created by the D.C. component ' the other ; when exactly in phase the ripples appear, when displaced 
by а current from a battery, but I have not succeeded in doing it. by half the wave-length of the ripple they practically disappear. 
If I could have borrowed а 500-volt accumulator battery in order The same thing happens with the ripples in the A.C. voltage. I 
to oppose it to the D.C. voltage of the rotary, I think I could have | have seen an almoet rounded A.C. voltage curve suddenly jump into 
obtained а considerable 300-cycle current through the battery. Ав | peaks as one generator was switched out of el. 
I shall show afterwards, I am able to accentuate these D.C. ripples | Granting, then, that the generator E.M.F. wave possesses high 
considerably under special circumstances, ' harmonics, and the back E. M. F. of the rotaries is а smooth wave (as 


* 
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indeed one would expect from such a type of armature, and as is 
showa to be the case in curve IV.), it is evident that the rotary can 
supply no back E. M. F. to equilibriate the ripples of the applied 
E. M. F. What must happen in such a case is that when the opposing 
E. M. F. 's do not balance owing to a ripple in the one and not in the 
other, a wattless— which I afterwards call a self. induction current 
must rush in or out of the rotary, which will absorb or equilibriate 
the difference of voltage. Curves V. to IX. show thisclearly. In the 
latter case the rotary was running unloaded under condition of 
minimum armature current. It will be seen that the amplitude of 
the ripples of the current waves seems larger than that of the main 
wave itself, the latter being scarcely distinguishable. 

It is interesting to note that the current-wave is rippled more 
uniformly than the voltage wave. | 

The main drift of the first portion of this Paper is to discuss the 
conditions under which resonance may occur with one of the higher 
harmonics of the E.M.F. wave introduced by the particular form of 
toothed armature in use at the power station. Let us first examine 


the construction of the armature, Fig. 6 is reproduced from a 


Fia, 6. 


scale drawing of the armature slots, and field et pole-shoes. 
From an examination of this figure it will be obvious that the 
magnetic flux must be constantly shifting backwards and forwards 
along the pole-face as tooth by tooth of the armature is passed. It 
does not necessarily mean that the total flux through the field system 
fluctuates, but that this flux emerges from the pole-face in “ tufta" 
opposite the armature teeth, and that these tufts of magnetism are 
dragged backwards, and spring forwards along the pole-face accord- 
ing as the ш reluctance is changed at different parts of the 
same by the change of position relative to the armature teeth, The 
poles are chamfered off so as to avoid as far as ible change of 
total flux through the field system. I do not think this goes on to 
any marked extent; it would be possible to detect such periodic 
changes by looking for fluctuations of exciting current. This could 
be done by suitably inserting the oscillograph in the exciter circuit.* 
On the other hand, an examination of Fig. 6 would lead us to expect 


Fic. 7. 


кіх more or less sudden irregularities or excrescences per half-wave 
of the curve representing total threading of magnetic flux by the 
armature coils. This does not mean а 12th harmonic ; an even har- 
monic would be impossible with such a generator—it would mean 
that the positive half-wave was of a different shape from the negative 
half, апа the right-hand half of each half-wave was of a different 
shape from the left-hand half. This, of course, with such a generator 
is imposeible. T 


* I have tried this experiment under difficulties, and certainly detected 
slight and rapid periodic fluctuations in the exciting current. The experi- 
ment is well worth repeating, however, my results being by no means 
conclusive. 

+ In making this statement, I am leaving out of account all extraneous 
effects, such as hysteresis in the armature teeth, cross-magnetisation, &c. 
Later on we find curves in which the right and left halves are different 
owing to some auch effects, in all probability. I mean here that, provided 
the winding slots, pole-pieces, &с., are symmetrical, the process of the 
flux cutting into an armature coil must be the exact reverse of cutting out 
of а coil; moreover, the flux from an S. pole must of necessity cut ip and 
out in the exact manner as does the flux from the N-pole, 


Fig. 7 shows а wave built up of a fundamental and a 12th har- 
monic, but in the case in question we should be more nearly correct 
in approximating to the wave, which represents, threading of mag. 
netic flux,* by adding а fundamental ripple of the shape shown in 
Fig.8; in this case the ripple is wholly positive during the positive 
half period, and wholly negative during the remaining half period 
the resultant curve showing the effect due to the concentration of 
the magnetic flax into “tufts.” Notice that, due to there being two 
slots per coil, the first and last ripple per half period are smaller in 
amplitude. 

The author here proceeds to study this case mathematically, and 
arrives at the conclusion that the relative amplitudes of the different 
harmonics are in accordance with the following table :— 

Harmonic ............... | 7th. 
Relative E.M.F. ...... | 1°05 


9th. ‘11th, | 13th. | 1&tb. | 17th. 
227 625 | -575 | -178 . -100 


We may say generally that the most important harmonics where 

there are g teeth in the generator per pair of poles аге the 
(9 — 1)'^ and the (q I). 

The question now arises whether 12 ripples in the D.C. voltage 
per cycle are consistent with an llth and 13th harmonic. I 
think so. If we oonsider the 13th harmonic occurring similarly in 
the three phases, А, B, C, then the harmonic in phase B will Ъз 
120deg. of its own period in advance of the harmonic in A. Similarly 
the harmonic in C will be in advance of that іп B by 120deg. This 
means that we have a true “three-phase ripple” advancing in the 
same direction as the main wave, but with 13 times the velocity. 
Now, look at the 11th harmonic; in phase B it will be 92/3 period 
in advance of that in A; similarly C will be 2/3 period in advance 
of B. This, again, will form a “three-phase ripple," but retreating 
this time with 11 times the velocity of the main wave. What does 
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this mean in the rotary converter? The armature is rotating, say, 
at n revolutions forwards ; the three-phase current in it produces a 
backward rotating field of speed, n, relative to the armature, or at 
reat relatively to the field system. The 13th harmonic, travel- 
ling 13 times as fast and in the same direction, corresponds toa 
rotating field revolving at a speed of (13— 1) times that of the 
armature relative to the fixed position of the brushes, while the 
llth harmonic produces а field rotating in the opposite direction, 
and, therefore, with (11 4- 1) times the speed of the armature relatively 
to the fixed trame of the rotary. | 

Both of these harmonics will, therefore, have the effect of produc 
12 ripples per cycle in the D.C. voltage. The same argument coul 
not be applied to the 17th, 19th, or any other harmonics ; if, there- 
fore, for any reason these predominate we should expect the D.C. 
voltage line to be somewhat broken and jagged. In this connection 
refer to curves X. and XII., and compare also the undulating voltages. 

Again, if we assume that (dueto the changing magnetic reluctance 
of the circuit as the pole assumes different positions relatively to the 
armature teeth) fluctuations in the total magnetism emerging from 
the polar surface are introduced, we can imagine that the field system 
is giving rise to a constant, plus an alternating, flux. This alter- 
nating flux will have a frequency of q O where œ~ equals the 
frequency of the generator. This alternating flux is, moreover, 
equivalent to two rotating fluxes rotating forwards and backwards 
with q times the velocity of the field system. If we add the rotation 
of the field system, we have a main or fundamental field rotating at, 
вау, unit speed, a forward rotating field at J l, and a backwar 
rotating field at a speed of q— 1. Hence variation of total flax will 
likewise give rise to the 11th and 13th harmonics. | 

We now come to the question of the magnification or accentuation 
of the harmonics, This can be brought about, in my opinion, in two 
entirely distinct and separate ways :— 

1. By strongly magnetising the teeth in the armature by the 
armature currents themselves. | 

2. By resonance, pure and simple. 


(t By threading of maguetic flux I wish to indicate the sum total of the 
magnetic flux interlinked with each turn of the armature winding. 
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These two causes produce results of а very similar nature, but each 

phenomenon appears to require a totally different explanation. 

ine curves 13, 14, 15. In the first case, a lagging current, 
nearly equa? in amount to the full load current of the generator, was 
being given out. 

Now, а lagging current involves а very strongly-excited field 
system in the generator. The armature current will be of a dema 
netising order, and will produce its maximum effect when the pole 
is in the most favourable position for the magnetisation of the teeth 
within the coil. 

A leading current, on the other hand, involves a weakly-excited 
field system, the armature currents augmenting the magnetism due 
to the field winding ; again, the pole is in a favourable position for 
the msgnetisation of the teeth by the armature currents. 

It appears, curiously enough, that the lagging current produces 
the greater magnification of the harmonics, but that practically the 
full load current is necessary to oe this effect to any great 
extent. Turn now tocurve XV. few cables only were in circuit, 
and the current flowing out of the generator was too small to be read 
on the station instrumente, This was а case of resonance. 


(Zo be continued.) 


ROYAL COMMISSION ON LONDON TRAFFIC. 


(Continued from page 939.) 

The Commission tat again on Friday last. 

Mr. J. H. LUKACH, a director of the Westinghouse Company, said that he 
had had considerable experience of tramway promotion in Paris, and а know- 
ledge of the legislative conditions obtaining there. A distinction was made 
between '' Chemins de Fer d'Intérét general" on the one hand and railways 
depending upon or placed under the authority of counties or cities on the 
other, which latter are known as Chemins de Fer d'Intéret Local." The 
former consist of all the important French railway lines connecting various 
counties (in fact, the main lines), whilst the latter are lines of local intereet. 
The main lines are either constructed by the State or under a concession gran- 
ted by the State, whereas the local lines are constructed under the terms of a 
concession awarded by the county or city. The laws relating to local lines 
include tramways. "The supreme power for local lines is vested in the two 
Houtes of Parliament—viz., the Chamber of Deputies and the Senate, which 
have the exclusive power of passing laws. The President of the Republic is 
chief of the executive authority, who signs and proclaims the law passed by 
Parliament. The President appoints all ministers, including the Minister 
of Public Works, who is the Government authority having charge over all 
rail ways and tramways. The office of this minister is divided into various 
sections, one of which is the Direction des Chemins de Fer (Railway 
Department) under the management of the “ Directeur." This depart- 
ment is itself divided into sections, amongst which are the Conceseions 
Section, the Construction Section and the section attending to the sup. r- 
vision of operating lines. There is also a Corps des Ponts et Chaussées 
(State Engineers) having at its head а committee composed of high 
functionaries (the Chiet Committee of State Engineers) This Chief 
Committee is sub divided into sections, including a railway section. The 
function of the railway section of the Conseil General des Ponts et 
Chaussées is the examination, approval or otherwise of applications for 
concessions and supervision of construction. Consultation has to be made 
with the Privy Council before proposing а meaaure to Parliament. Ап 
application for а concession is made to the Minister of Public Works, who 
submits it to the Corps of State Engineers. Application for concessions 
for local tramways or railways within one or more counties is made 
to the Prefét or Preféts of the respective county or counties, and for lines 
in cities, to the mayor. All applications are examined by official engineers 
of the county and then submitted to the county council. In Paris appli- 
cation is made to the Prefét of Seine County (there being no mayor) who 
obtains the county engineers’ report and then submits the same to the city 
council. А pléb'acite is then taken as well as an expreesion of opinion by 
the Chamber of Commerce. No power of veto is held by a county council, 
but the Corps of State Engineers has power of refusal to submit schemes 
to the county council. The Minister of Public Works also may decline 
to submit schemes to Parliament, which, however, is seldom done after 
approval by the previous authorities, The Council of the City of Paris 
could initiate schemes and promote them subject to the ordinary procedure. 
Concessions were for а certain number of yeara which varied, and at 
expiration of such lease3 the permanent way reverts to the city or council, 
and must be turned over in good repair. Concerning the companies thus 
sanctioned, he said that no debentures may be issued without the authority 
of the Minister of Public Works, after conference with the Chancellor of 
the Exchequer, who has a right of veto, and in no case may the amount of 
the debentures exceed the share capital, or may а debenture issue be 
made before four-fifths of the share capital is paid up and applied towards 
the purposes of the concession. The total time occupied in going through 
the various steps for obtaining a concession for a city railway in Paris was 
two yearg. This procedure he considered much too long, and could be 
simplified without any prejudice to public interests. The fact, also, that 
no two schemes were considered at the same time was another disadvantuge. 
Witness then dealt with the history of Paris urban transit. At various 
periods, he said, especially during 1899, concessions were granted for 
various tramway lic es, but owing to various circumstances, notably low 
fares and the choice of unsatisfactory methods of electric distribution, 
none of the companies were able to work at a profit, and they were all now 
applying for improved conditions, such as a longer term, the charging of 
higher fares and the right to use the overhead trolley within the city of 


Paris. Ав to the Metropolitan Railway of Paris, he gave the following 
information concerning the result of the year's working during 1903. The 
City Council of Paris was authorised to issue a loan of 165,000,000fr. for the 
construction of the underground work :— 


Length of line FF 17°355km. 
Gres receipts een 10,761,677fr. 
Share due to the C it. 2,511,856fr. 
Balance remaining to the Company ................-. 8,183,841fr. 
Ratio of expenses to receipts ....................... ... 43 рег cent. 
Dividend declareedwwUꝛ·[UP[P.— é б per cent. 


Continuing, witness stated that the capital expenditure per kilometre of 
the underground construction work which was undertaken by the City 
Council was 3,000,000fr., and for the works carried out by the company, 
1,500,000fr. per kilometre. The present length in operation of the Metro- 
politan Railway was 11 miles, there were under construction 15 miles, and 
in contemplation 29 miles, making a total of 53 miles for the scheme 
initiated by the City Council The money for the whole undertaking was 
raised at 3 per cent., the conceasion being for 55 years. In answer to the 
chairman, he said the railway had been a financial success up to the present 
and had given great facilities to the public. 

By Sir JOSEPH DIMSDALE: A county council could veto the 
portion of any comprehensive scheme passing through its area. 

By Sir JOHN WOLFE BARRY: The plans submitted in connection 
with French schemes were far more elaborate than was the case with 
English promoters. In fact, they were in the nature of preliminary 
drawings. Beyond the public enquiry into the schemes, no private 
opposition could be heard unless the support of à member of Parliament 
was obtained, and their views put forward when the particular scheme 
was discussed in the House. With regard to the coat of the underground 
works of the Metropolitan Railway in Paris, every facility was given to the 
City Council during construction во as to prevent the waste of money. 
By this means the capital cost had been kept down to leas than was the 
case with apy railway in London. The railway was on an average 10 metres 
below the surface. He did not think we had much to learn from the 
French in the matter of the initiation of schemes and carrying themto 
legalisation, but the engineering skill displayed by French engineers upon 
the details, as well the artistic taste, was superior to what was the case 
in Great Britain, and we could certainly learn something from them in 
that respect. 

By Mr. GIBBS: The financial non-succeas of the tramways in Paris 
hitherto had been mainly due to the low fares which were imposed upon 
the concessionaires by the municipality. 

By Mr. SCHUSTER: He did not think a fureigner had a very favour- 
able chance of obtaining a concession in Paris, although foreign financial 
help was much appreciated. 

By Sir FRANCIS HOPWOOD: We could not learn much from Paris 
in the matter of the management and handling of traffic, but we might 
learn something from America. 

By Lord COBHAM: The question of future new lines in Paris com- 
peting with the Metropolitan was not likely to arise, as when the authorised 
53 miles were constructed, a very complete and comprehensive scheme 
would be in existence, and new lines would be superfluous. . The effect of 
the opening of the Paris Metropolitan Railway was to relieve the vehicular 
traffic, but to increase pedestrian traffic by reason of the large number of 
passengers which travelled upon it. There was a very good short-distance 
traffic upon it. 

By Lord RIBBLESDALE : As to the possibility of a promoter obtain- 
ing aconcession and not putting it into force, the financial stability of 
promoters was very fully investigated at the last stage by the Minister of 
Public Works. 

The Commission then adjourned until to-day (Friday). 
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INTERCOMMUNICATION ON Nous TRAMWAYS. 


An epoch in the history of electric tramway undertakings 
in the British Isles was marked on Monday last, when a 
number of cars bearing the name of the Corporation of Liver- 
pool, starting from Pier Head, Liverpool, ran a distance of 
nearly 40 miles, and eventually stood in front of the Bolton 
Town Hall. The credit for the successful performance of 
this feat is due to the South Lancashire Tramways Co., some 
of whose cars accompanied those belonging to Liverpool, all 
being met by a Bolton Corporation car. 

To grasp the magnitude of the scheme properly, it is neces- 
sary to realise the large area and population served. When all 
the lines now authorised have been constructed there will be no 
less than 536 miles, which will run through an exceedingly 
populous and busy part of Lancashire, whose inhabitants now 
number over 5,000,000, about the same population as that of 
London. It is to be expected, however, that the number of inha- 
bitants will not enter so largely into the success or failure of the 
scheme as will the nature of the manufactures which are being 
carried on. Cotton mills abound, and the system will offer 
special facilities for goods and parcels traffic. The advantages 
to the manufacturer, who will have goods delivered to his 
door straight from the docks, can hardly be over-estimated, 
and if the figures given by the Lord Mayor of Liverpool at 
the inaugural luncheon on Monday may be relied upon, the 
railway companies may find a serious rival in electric 
tramways, £0 far as goods traffic is concerned. They have 
long had to face competition in passenger traffic, and the 
story of how seriously it has affected them is no new one; 
but now they have competition in a fresh direction. We 
trust that the result will be on the one hand the speedy adop- 
tion of electric traction by railway companies not only for 
suburban passenger service but also for a frequent and 
expeditious service for light goods traffic, and on the other 
hand the cheerful acceptance of electric tramways as feeders 
to their own lines. It is extremely improbable that there will 
be many passengers booked through from Bolton to Liverpool 
or vice versa, but there will be а frequent and convenient 
service of cars between the various towns and villages which 
now receive but scant and indifferent attention from the rail- 
ways. Some of the railway companies have adopted an 
antagonistic attitude towards the tramways, and utterly refused 
to enter into negotiations of any sort whatever. The Great 
Central Railway is a notable exception in this respect. Its 
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directors have ehown remarkable enterprise апа foresight by 
coming to an amicable arrangement whereby passengers will 
be able to book through to and from any stations of the Great 
Central Railway to any point on the tramway system. But this 
is not all; they have further agreed to co-operate with the tram- 
ways by receiving and forwarding parcels to any destination. 
Thus, a person living in а district remote from a railway 
station can enter a car perhaps passing his door, book through 
to London if desirable, and travel with the minimum of incon- 
venience and a considerable saving of time. Parcel traffic 
will be dealt with in & precisely similar manner, but will be 
carried on at night, after the passenger service has stopped. 
The inaugural run over that part of the track which has just 
been completed—viz., from Liverpool to Bolton—only took 
place last Monday, and, previously to that time, only a por- 
tion had been open for service in conjunction with the Great 
Central Railway as described above. In spite of this, how- 
ever, the railway company state that the new tramway has 
caused an increase of passengers since last October of over 
70,000 on the Wigan seetion of their line, and over 21,000 
on another section. Workmen will be afforded special facili- 
ties, low rates and a special service of cars will be provided 
for them, while ordinary passengers will be able to procure 
through tram and rail tickets at reduced rates. 

A feature of considerable interest is the number of large 
cotton mills, &c., which the tramcars actually pass, the com- 
pany having taken care to go as close to these as circumstances 
would permit; but where important establishments are 
situated at some distance from the line it is proposed, if 
desired, to construct sidings. Cotton manufacturers agree that 
the depreciation to the bales of cotton will be considerably 
less if carried by tram than by rail owing to the rough 
usage to which they are subjected during transit on 
the latter. Moreover, according to the Lord Mayor of 
Liverpool, the cost of conveyance per ton from Liverpool docks 
to а Bolton mill will be reduced from 10s. by rail to 4s. by 
tram. He was of the opinion, and we think many people will 
agree with him, that this would do much to solve the industrial 
problem due to severe foreign competition. 

It should not be imagined that this great scheme has been 
brought to maturity without considerable trouble and oppo- 
sition, but on the whole the various local authorities have not 
only acquiesced in it, but have been eager to participate. 
Some little difficulty was experienced at Wigan, where steam 
was used on a narrow gauge track; but so anxious was the 
local authority not to be left out that it was decided to alter 
the track to standard gauge immediately, and although a 
certain amount of manceuvring on the part of the company 
was required to bring about this desideratum, even to the 
extent of offering to buy the whole system, they were finally 
successful, and to-day cars run through the streets of Wigan, 
en route from Liverpool to Bolton. 

To the Liverpool Corporation belongs the credit of having 
initiated the goods service. They considered that such a 
service would conduce to the interest of South Lancashire, 
and with that idea called a meeting of the surrounding local 
authorities to discuss the matter. Approval was universally 
expressed, and, as a result, the South Lancashire Merchandise 
and Transport Association was formed, consisting of repre- 
‘sentatives from the Liverpool Corporation and various local 
authorities. The Association then appointed a representative 
executive committee, which is now working in conjunction 
with the Mersey Dock and Harbour Board, with a view to 
making arrangements for the distribution of goods. This com- 
bination was strenuously opposed by the railway companies, 
who tried to compromise with the Docks Board, and were 


unsuccessful. The Great Central Railway, however, has 
cheerfully accepted the new condition of affairs, and, as seen 
from the figures quoted above, has already derived benefit 
from it. | | 

South Lancashire is a growing and prosperous locality, and 
there appears to be every chance of this huge scheme which 
has just been inaugurated attaining to the success which it 
deserves; at any rate, there will soon be a through service 
from Liverpool to Manchester, and later on to other large 
towns. The attitude of the local authorities is friendly in 
the extreme, an attitude which might well be copied in other 
parts of the country than Lancashire. 
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— 


“The Rating of Electric Lighting, Electric Tramway and 
Similar Undertakings.” By W. G. Вонр. (London: The Electrician 
Printing and Publishing Co., Ltd.) 1903. 2s. 6d. net. 

Mr. Bond's little book makes no pretension to explain the 
whole law relating to ‘‘ Rating,” but it gives a sufficiently clear 
and full statement of the principles upon which the undertakings 
mentioned in its title should be assessed for rating purposes 
to enable the responsible officers to check the figures in the 
valuation list by those of their accounts and judge whether 
they have good grounds for appeal or reason to rest and be 
thankful. The service so rendered entitles Mr. Bond to the 
hearty thanks of a class which has hitherto been badly off for 
guidance in this important matter. Some have received 
their first lesson in rating law when actually appealing against 
an assessment. The situation is embarrassing. The grounds 
on which an appeal against the valuation list may be made, 
the form and the steps to be taken are set out in unmistak- 
able Jangaage, so far as the appeal to the assessment com- 
mittee is concerned. The further steps of an appeal from the 
decision of the assessment committee are not explained, advice 
being quoted from a very good authority on rating that 
©“ an appeal to Quarter Sessions is costly, and should only be 
undertaken after competent professional legal advice has been 
obtained. A rating uppeal is, to some extent, a matter of 
special knowledge and study, and there are many pitfalls 
therein for the uhwary." An example within the reviewer's 
knowledge illustrates this. An electric supply company 
appealed against an increase in its assessment, and obtaining 
no redress from the committee, appealed to Special Sessions, 
which allowed & considerable reduction ; the overseers then 
appealed to Quarter Sessions, with the result that a small 
abatement only was allowed, and costs were awarded to the 
overseers to an amount that would have paid the company’s 
rates for several years. Mr. Bond might have been more 
emphatic. 

The question is raised whether—for rating purposes —a 
tramway or light railway comes under the term railway.” 
From a very cursory and incomplete reference to available 
authorities there seems no reason to suppose that a tramway 
is included in the term railway,” excepting for certain very 
limited purposes, such as inspection and enquiries into acci- 
dents. There is greater probability that a light railway 
under the 1896 Act is a railway within the meaning of the 
general acts. In his second edition Mr. Bond may find room 
to use his admirable power of compression by setting out the 
apparent state of the law on this point. 

The definitions of gross value," ‘‘ rateable value and 
* gtatutable deductions ” read simply enough, and it may be 
assumed that their application to such kinds of rateable pro- 
perty as dwelling-houses, farms and shops is not difficult. 
The most important element in these cases is the rent which 
the property will command, and usually there is ample 
evidence for its determination. 

The same principle—for it is the only principle in use— 
applies to railways, gasworks and similar undertakings. But 
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the method of determining the annual rent which а tenant 
might reasonably be expected to рау” can rarely or never be 
settled by such simple evidence as the rent paid for similar 
properties in similar circumstance, for the reason that no such 
case exists. So the problem set the valuing authority is that 
of arriving ata ‘‘ hypothetical” rent which a hypothetical 
tenant might be expected to pay. 

Mr. Bond explains the orthodox way of arriving at this 
виш in a very lucid manner, illustrated by fully annotated 
specimen valuations of a tramway and an electric supply under- 
taking. The paragraph headed Statutables is especially 
worthy of attention, апа the author's recommendation {о 
demand a special allowance for the contingency of municipal 
purchase should be acted upon. 

The rate of allowance for renewal of plant, permanent way, 
and overhead equipment should also be very carefully con- 
sidered. Evidence as to the life of these items is becoming 
available, and there is reason to think that a larger allowance 
than has been customary heretofore will be justified. The 
apportionment of the rateable value of a tramway as between 
the buildings and fixed plant and the track is an easy matter, 
but the apportionment of the rateable value of the track 
among several parishes is more difficult. The method of 
assessment makes the rates a form of income tax, and iu 
theory every length of track should be valued according to its 
receipts. Further, in the case of electric tramways, the 
generating station and plant has no commercial value, except- 
ing such as is derived from the receipts on the track. Mr. 
Bond, with or without authority, directs that the buildings 
and fixed plant are to be assessed at some small percentage 
of the structural value, and the balance of the total rateable 
value assigned to the track. If the whole undertaking is in 
one rating area, or if, as frequently happens, the whole under- 
taking is valued and apportioned by a professional valuer, no 
particular difficulty arises ; and so long as the total rateable 
value is fair, the company need not trouble, itself much about 
the apportionment between the various parishes unless large 
differences obtain between the rates. 

. In the case of a suburban power house and city tramways, 
the company may be prejudiced by the apportionment set out 
by Mr. Bond, even though the total rateable value is not 
excessive. Since no one would give any rent for the power 
house if it were cut off from its lines it would be more equit- 
able, as between the different parishes, to rate the power house 
upon the assumption that it supplies power to the tramways at 
a profit. Similarly, in electric lighting undertakings the gene- 
rating station may be in a parish in which no customers are 
found, and all the receipts are derived from mains elsewhere. 
Mr. Bond takes such a case as an example, and, applying the 
principle eet out, he apportions the power house only its struc- 
tural value percentage. The rating authority of the parish might 
contest this valuation, which gives the areas in which the 
power is sold a considerable advantage. In the likely event 
of the power house being in a low-rated and the distributing 
mains in а high-rated area, the company would also be at a 
serious disadvantage from such an apportionment. There is 
a great body of practice and case law which has grown up in 
the rating of water and gas companies which should guide 
electrical concerns ; but these matters are rather too technical 
for non-professionals. Legal or expert valuers’ assistance 
should be obtained when such questions arise. The points 


of difference between the electric lighting and tramway | 


specimen are touched upon; and the apportionment of the 
former explained and illustrated, assuming the power house, 
trunk mains, feeders, distributors and transforming stations to 
be situated in віх parishes. A diagram makes the matter 
clear. The suggestion that trunk mains and feeders should 
be rated at structural value" is based on the practice 
followed with dead" gas mains. It is a beautiful instance 
of the occasional triumph of simplicity that all gas mains of 
21in. diameter and upwards are treated as “dead” (i. e., 
indirectly productive) for rating purposes. This recalls Adrian 
Feverel’s pleased surprise that the law was so human” iu a 
rather different connection. 

The possible rating of a light railway for a term of years 
at the previous value of land it occupies is mentioned, as well 


as the preferential treatment given to railway companies as 
regards rates for certain purposes. This leads up to the sound 
moral reflection that in the long run it is better for individual 
ratepayers to endeavour to keep down municipal expenditure 
than to seek exceptional individual treatment. А bibliography 
and a list of actual assessments of tramway and electric 
supply undertakings wind up this suggestive book. 

The man who has time to read and think about the subjeot 
beyond its immediate application will ask himself some ques- 
tions which could hardly be discussed by the author—e.g., 
Why are such undertakings rated by means of what 1з really 
an income tax, when a shopkeeper's returns and his rating 
bear no definite relation to each other? This raises the 
interesting question, What is and whatis not rateable property ? 
and it will logically result in his asking why the whole law of 
rating and local taxation is not put on а more rational 
and equitable basis than the Act of 48 Elizabeth, patched, 
strained and forced to social and economic conditions entirely 
unforeseen by its authors. Henry M. Savers. 


THE EMANATIONS OF RADIUM.* 


BY SIR WILLIAM CROOKES, F RS. 


A solution of almost pure radium nitrate, which had been 
used for spectrographic work, was evaporated to dryness in а 
dish, and the crystalline residue examined in a dark room. 
It was feebly luminous. A screen of platinocyanide of barium 
brought near the residue glowed with a green light, the inten- 
sity varying with the distance separating them. The phos- 
phorescence disappeared as soon as the screen was removed 
from the influence of the radium. А soreen of Sidot’s 
hexagonal blende (zine sulphide), said to be useful for detect- 
ing polonium radiations, was almost as luminious as the 
platinocyanide screen in presence of radium, but there was 
more residual phosphoresence, lasting from a few minutes to 
half-an-hour or more according to the strength and duration 
of the initial excitement. | 

The persistence of radio-activity on glass vessels which have 
contained radium is remarkable. Filters, beakers and dishes 
used in tho laboratory for operations with radium, after having 
been washed in the usual way, remain radio-active, a piece of 
blende screen held inside the beaker or other vessel immediately 
glowing with the presence of radium. The blende screen is 
sensitive to mechanisal shocks. A tap with the tip of a penknife 
will produce a sudden spark of light, and a scratch with the 
blade will show itself as an evanescent luminous line. A 
diamond crystal brought near the radium nitrate glowed with 
a pale bluish-green light, as it would in a radiant matter 
tube under the influence of cathodic bombardment. On 
removing the diamond from the radium it ceased to glow, but 
when laid on the sensitive screen it produced phosphorescence 
beneath which lasted some minutes. 

During these manipulations thediamond accidentally touched 
the radium nitrate in the dish, and thus a few imperceptible 
grains of the radium salt got on to the zinc sulphide soreen. 
The surface was immediately dotted about with brilliant specks 
of green light, some being 1mm. or more across, although the 
inducing particles were too small to bs detected on the white 
screen when examined by daylight. 

In a dark room, under а microscop: with a gin. objective, 
each luminous spot is seen to have a dull centre surrounded 
by а luminous halo extending for soma distance around. The 
dark centre itself appears to shoot out light at intervals in 
different directions. Outside the halo the dark surface of the 
screen scintillates with sparks of light. No two flashes 
succeed one another on the same spot, but are scattered over 
the surface, coming and going instantaneously, no movement 
of translation being seen. The scintillations are somewhat 
better seen with a pocket lens magaifying about 20 diametere. 
They are less visible on the barium platinocyanide than on 
the zinc sulphide screan. A powerful electromagnet has no 
apparent effect on the scintillations, which appear quite unaf- 


* Paper read before the Royal Society, March 19, 1905. 
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fected when the current is made or broken, the screen being 
cloge to the poles, and arranged axially or equatorially. 

A solid piece of radium nitrate is slowly brought near the 
screen. The general phosphorescence of the screen, as visible 
to the naked eye, varies according to the distance of the 
radium from it. On now examining the surface with the 

et lens, the radium being far off and the screen faintly 
uminous, the scintillating spots are sparsely scattered over 
the surface. On bringing the radium nearer the screen the 
scintillations become more numerous and brighter, until 
when close together the flashes follow each other go quickly 
that the surface looks like a turbulent luminous sea. When 
the scintillating points are few there is no residual phospho- 
rescence to be seen, and the sparks succeeding auch other, 
appear like stars on a black sky. When, however, the bom- 
bardment exceeds a oertain intensity, the residual phospho- 
rescent glow spreads over the screen, without, however, 
interfering with the scintillations. 

If the end of a platinum wire which has been dipped in a 
solution of radium nitrate and dried is brought near the 
screen, the scintillations become very numerous and energetic, 
and ceases immediately the wire is removed. If, however, 
the end of the wire touches the screen, a luminous spot is 
produced which then becomes a centre of activity, and the 
screen remains alive with scintillations in the neighbourhood 
of the spot for many weeks afterwards. Polonium,“ basic 
nitrate, produces a similar effect on the screen, but the 
scintillations are not so numerous. 

Microscopio glass, very thin aluminium foil, and thin mica 
do not stop the general luminosity of the screen from the 
X-rays, but arrest the scintillations. I could detect no varia- 
tion in the scintillations when a rapid blast of air was blown 
between the sereen and the radium salt. A beam of X-rays 
from an active tube was passed through a hole in a lead plate 
on to a blende screen. A luminous spot was produced on the 
screen, but I could detect no scintillations, only a smooth, 
uniform phosphorescence. A piece of radium salt brought 
near gave the scintillations as usual, superposed on the fainter 
phosphorescence caused by the X-rays, and they were not 
interfered with in any degree by the presence of X-rays falling 
on the same spot. 

During these experiments the fingers soon become soiled 
with radium, and produce phosphorescence when brought near 
the screen. On turning the lens to the, apparently, uniformly 
lighted edge of the screen close to the finger, the scintillations 
are seen to be closer and more numerous; what to the naked 
eye appear like a uniform milky way," under the lens is a 
multitude of stellar points, flashing over the whole surface. 
A clean finger does not show any effect, but а touch with a 
soiled finger is sufficient to confer on it the property. Washing 
the fingers stops their action. i 

It was of interest to see if rarefying the air would have any 
effect on the scintillation. A blende screen was fixed near a 
flat glass window in a vacuum tube, and a piece of radium 
galt was attached to an iron rocker, so that the movement of 
an outside magnet would either bring the radium opposite the 
screen or draw it away altogether. A microscope gave a good 
image of the surface of the screen, and in a dark room the 
saintillations were well seen. No particular difference was 
observed in a high vacuum indeed, if anything, the sparks 
appeared s trifle brighter and sharper in air than in vacuo. A 
duplicate apparatus in air was put close to the one in the 
vacuum tube, so that the eye could pass rapidly from one to 
the other, and it was so adjusted that the scintillations were 
about equal when each was in air. The vacuum apparatus 
Was now exhausted to a very high point, and the appearance 
on each screen was noticed. Here, again, I thought the 
sparks in the vacuum were not not quite so bright as in air, 
and on breaking the capillary tube of the pump and observing 
as the air entered, the same impression was left on my mind; 
but the differences, if any, are very minute, and are scarcely 
greater than might arise from errors of observation. 

It is difficult to form an estimate of the number of flashes 
of light per second. But with the radium at about 5om. off 
the screen they are barely detectable, not being more than one 
or two per second. As the distance of the radium diminishes 


the flashes become more frequent, until at lom. or 20m. they 
are too numerous to count. | 

On bringing alternately a Sidot’s blende screen and one of 
barium platinocyanide face downwards near a dish of “ polo- 
nium " sub-nitrate, each became luminous, the blende ecreen 
being very little brighter of the two. On testing the two 
Screens over a crucible containing dry radium nitrate, both 
glowed; in this case the blende screen being much the 
brighter. Examined with a lens, the light of the blende 
screen was seen to consist of a mass of scintillations, while 
that of the platinocyanide screen was a uniform glow, on which 
the sointillations were much less apparent. 

The soreens were now turned face upwards, so that emana- 
tions from the active bodies would have to pass through the 
thickness of card before reaching the sensitive surface. Placed 
over the polonium " neither screen showed any light. Over 
the radium the platinocyanide screen showed a very luminous 
disc, corresponding with the opening of the crucible, but the 
blende dise remained quite dark. 

It therefore appears that practically the whole of the lumi- 
nosity on the blende screen, whether due to radium or polo- 
nium,” is occasioned by emanations which will not penetrate 
card. These are the emanations which cause the scintilla- 
tions, and the reason why they are distinct on the blende and 
feeble on the platinocyanide screen, is that with the latter the 
sparks are seen on & luminous ground of general phosphor- 
escence which rendera the eye less able to see the scintillations. 

Considering how cross-grained the structure of matter must 
be to particles forming the emanations from radium, I cannot 
imagine that their relative penetrative powers depend on 
difference of size. I attribute the arrest of the scintillating 
particles to their electrical character, and to the ready way in 
which they are attracted by the coarser atoms or molecules 
of matter. I have shown that radium emanations cohere to 
almost everything with which they come into contact. Вів- 
muth,* lead, platinum, thorium, uranium, elements of high 
atomic weight and density, possess this attraction in a high 
degree, and only lose the emanations very slowly, giving rise 
to what is known as induced radio-activity." Тһе emana- 
tions so absorbed from radium by bismuth, platinum, and 
probably other bodies, retain the property of producing 
scintillations on a blende screen, and are non-penetrating. 

It seems probable that in these phenomena we are actually 
witnessing the bombardment of the soreen by the electronst 
hurled off by radium with a velocity of the order of that of 
light; each scintillation rendering visible the impact of an 
electron on the screen. Although, at present, I have not been 
able to form even а rough approximation to the number of 
electrons hitting the screen in a given time, it is evident that 
this is not of an order of magnitude inconceivably great. 
Each electron is rendered apparent only by the enormous 
extent of lateral disturbance produced by its impact on the 
sensitive surface, just as individual drops of rain falling on a 
still pool are not seen as such, but by reason of the splash 
they make on impact, and the ripples and waves they produce 
in ever- widening circles. 


THE NATIONAL PHYSICAL LABORATORY. 
(Concluded from page 906.) 


ABSTRACT OF THE REPORT OF THE DIRECTOR (DR. R. T. 
GLAZEBROOR, F.R.S.). 

The main part of the work for the year has been the installation and 
adjustment of the apparatus. Test pamphlets both of the physics and 
the engineering departments have been issued, and it will be gathered 
from them and from the detailed reports that follow, that the Laboratory 
is now ready to undertake а large variety of tests. In the electricity 
division the arrangement for tests on capacity and inductance, standards, 
and for the ordinary measurement of current, resistance and E M.F. toa 
high degree of accuracy are complete. The testing. of ordinary meters of 
all kinds for direct current up to 250 amperes and 250 volts can also be 
undertaken. The director hopes shortly to extend the arrangements for 
this work very considerably, во as to admit of a large number of instru- 


* I have been quite unable to detect any lines but those of bismuth 
(and of known impurities) in the spectrum of the strongest and moat active 
‘polonium " salt I have been able to procure. 

T Radiant matter, satellites, corpuscles, nuclei ; whatever they are, they 
act like material. masses, 
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ments being tested simultaneously on а commercial scale. The machinery 
given by Messrs. Siemens Bros. & Co., when it is in position, will permit 
of such work being extended toalternate-currentand polyphase instruments, 
for which there is considerable demand already; to do this satisfactorily, 
further expenditure on measuring apparatus and equipment will be 
required. Apparatus for the determination of permeability curves aud 
for the measurement of bysteresis in iron is in position and is working well. 
In the optics division very little has been done beyond the erection of the 
Kew photographic lens testing apparatus. An assistant to take charge of 
this division is urgently needed. The director hopes it may be possible to 
start this divieion on a satisfactory footing early in the present year. 


Puysics DEPARTMENT, 


1.—Егиствїсттү. (Mr. Campbell and Mr. Melsom.) 
A.- General Measurements. 


In the electricity division the work has consisted chiefly in the installa- 
tion of appsratus, some of which has been wholly or partly constructed in 
the Laboratory. In the earlier part of the year tests were made of the 
lighting and experimental wiring, insulation resistance and voltage drop 
being observed. The running of additional leads (for the workshop and 
compressor motors and the arc lamp for photo-micrography) was arranged, 
and the work superiotended. 

_ Apparatus. — (1) The two air condensers of the British Association have 
been set up, together with the apparatus for measuring capacities in terms 
of resistance and time, including motor-driven commutator, stroboscopic 
disc and tuning fork, galvanometer and scale, and resistances. In connec- 
tion with the air condensers, bighly-insulated leads have also been run, 
and a special key has been constructed for comparisons of capacity by the 
method of mixtures. 

(2) For the measurement of magnetic flux and allied quantities, particu- 
larly in relation to iron and steel, а bighly sensitive moving coil ballistic 
galvanometer by the Cambridge Scientific Instrument Co. has been set 
up, Ив calibration being obtained by means of a mutual inductance standard, 
tested by Carey Foster's method against the air condensers. For measur- 
ing magnetising currents (апа М) a dead-beat galvanometer has been set 
up, and a set of resistances have been constructed as shunts with ranges 
from 01 up to 20 amperes. Rheostats and switches have also been 
mounted to give the suitable variation of current requisite for carrying 
iron through the usual magnetic cycles. A double marble bobbin is being 
wound as a secondary standard of mutual inductance. 

(3) A Wheatstone bridge resistance box by Wolff has been set up with 
galvanometer lamp and scale. 

(4) A Kelvin current balance (to 100 amperes) has been installed with 
suitable switcb, leads and terminala. 

(6) А special Kelvin electrostatic voltmeter (reading ор to 160 volta) 
has been mounted with a long and open scale. For use with this, a large 
potential dividing box has been constructed with a total resistance of 
100,000 ohms. This serves two purposes («) calibration of the voltmeter 
scale by aid of a standard cell, (b) extension of the range to 1,000 volts. 

(6) For the measurement of low resistances а differential galvanometer, 
as employed by Mr. Crawley, has been arranged in a double-walled and 
lagged box, and the necessary added resistances and terminals for it have 
been made. 

In addition to these the following pieces of apparatus are in position : — 
(7) Wolff-Thomson double bridge. (8) Wolff potentiometer. (9) Siemens 
and Halske millivoltmeter, with shunts and added resistances to vary the 
range. (10) Weston millivoltmeter, with shunts and added resistances, 
(11) Ewing permeability bridge, with. apparatus for testing the standard 
bars. (12) Large 6-dial resistance bridge. (15) Standard low resistances, 
constructed in the Laboratory, including one of 0°01 ohm to carry 100 
amperes. (14) Carpentier 1 microfarad condenser of silvered mica. (15) A 
special form of bridge with galvanometer shunts, &c., for use in adjusting 
resistances. (16) Everehed testing set. 

Tests.— Magnetic ageiog tests have been made on several samples of sheet 
iron by heating them for several weeks to moderate temperature (60° or 
100°C.). In one specimen treated thus the hysteresis lots was only slightly 
increased, whilst in othera very large increase was observed. Magnetic 
teste, made with a view to finding the influence of previous history upon 
magnetic properties, showed the necessity of thorough demagnetisation 
before every test. 

A set of oil-cooled low resistances (0:1, 0:01, and 0:001 ohm) were tested 
by several methods (potentiometer, Thomson bridge, &c.), and very satis- 
factory agreement was obtained between these measurements and others 
made at the German Reiehsanstalt. 

In addition to regular tests on the standard air condensera, numerous 
tests have also been made on mica condeneers, and interesting results have 
been obtained with regard to abeorption and variation of frequency of 
charge and discharge. In carrying out some of these tests an impertant 
point was noticed — viz., that, when an ordinary galvanometer is used in a 
null method with intermittent current, it is very important that the 
needles in their zero position should be in a plave perpendicular to the 
axis of the deflecting coils. If this condition is not attended to consider- 
able errors may arise owing to magnetism induced in the needles by the 
current, 

B. Fundamental Units. (Mr. Smith.) 

(а) Apparatus. | 

The coils of the British Association, together with the British Asso-ia- 
tion bridge and accessories, were installed at Bushy House during the 
early part of the year. Certain portions of the bridge have since been 
re-made, and oil-baths obtained to facilitate the measurement of tempera- 
ture coefficients. The room which the coils occupy has been fitted with a 
silver ammouium- chloride thermostat, the regulation is very good, so that 
а constant temperature is assured. For the comparison of resistances 
lower in value than the unit and greater than 10 units, a new bridge has 


been constructed. The arrangements in this are such as to enable resis. 
tances varying їп value from 0:0001 to 10:000 ohms to be tested. 

For test work on standard cells, а Wolff potentiometer has been set up. 
Between 40 and 50 cells of various types have been constructed, the 
majority of these being utilised in research work. For general use in the 

boratory, a number of Weston cells have been prepared. The Watson 
magnetographs were erected in February, and have bn utilised on the 
term days of the Antarctic expedition. 

(^) Important tests and research work. | 

The В.А. Standards.—Inter-comparisons of the platinum-silver coils of 
the British Association have been extensively made during the year. In 
connection with this work, a very full report on the whole of the unit coils 
has been prepared. The report deals with the past and present values of 
the coils, and their temperature coefficients over à moderate ra: 

Tests between Wolff standards—certificated by the Reichsanstalt —and 
the British Association coils have enabled the difference to be estimated 
between the Laboratory standards and the international ohm. Three of 
these Wolff coils have recently been despatched to the Reichsantalt for 
further comparison, so that on their return, the difference may be esti- 
mated with greater precision. Comparisons are also beiog made between 
the Board of Trade standards and those of the Laboratory. The manganin 
coils of the Association, from 1 to 1,000 ohms, have been determined in 
terms of the unit coil. 


Mercury Standards of Resistance.—Theae were delayed in the early part 
of the year owing to the non-standardisation of the Laboratory weights. 
This difficulty is now removed, and at the present time six tubes—three of 
Jena, glass 10“, and three of “ Verre dur glass are in a near state of 
completion. 

Standard, Cells,.—There are many points of interest in connection with 
these, even though the cells are not sutficiently aged, nor the tests com- 
plete, for the data to be published. Originally, the intention was to make 
ара number of Clark cells with two different samples of mercurous sul- 
phate. The difference in E. M. F., however, was so great that an iavestiga- 
tion was essential. The plan adopted was to isolate possible disturbing 
factors in turn, and so determine their contributions to the difference 
observed. The tests proved decisively that one of the samples of mercu- 
rous sulphate was greatly at fault. The behaviour of the faulty cells is 
still under observation. А third sample of the sulphate, prepared in the 
laboratory by Dr. Carpenter, is also being tested, and promises well. 'The 
chemical treatment of all the samples being similar, rather indicates that 
something more than а chemical test should be applied to the sulphate 
used for standard cells. It is hoped eventually to specify the mode of 
manufacture of the substance to be used. An investigation of the mercury, 
zinc, and zinc sulphate employed has also been conducted. For these 
special tests, different types of cell were made up, with satisfactory resulta. 
Measurementa of the difference —if any—between the H and tube form of 
cells, are in progress. The Weston cells constructed are, so far, similar in 
every respect, and are very consistent. 

Maynctographs.—The instruments designed by Mr. Watson have been 
used only on the term days of the Antarctic expedition. A special instru- 
ment of Mr. Watson's design has been under examination during the latter 
part of the year. The magnet system is suspended by a horizontal quartz 
fibre, and swings in a plane at right angles to the meridian. Variations 
in the vertical force are measured. The compensation for temperature 
effects is very similar to that of Mr. Watson's firat instrument, except that 
the varying rigidity of the quartz now plays a part. The teste showed the 
instrument to be very sensitive, the photographic records indicating the 
electric traction effects well. Originally it had a considerable temperature 
coefficient, but this was reduced to a negligible amount, the instrument їп 
its final condition behaving very well. 


ABSTRACT OF THE REPORT ON THE OBSERVATORY DEPARTMENT, MADE BY THE 
SUPERINTENDENT (DR. CH. CHREE, F.R.S.) To THE DIRECTOR. 


The work at the Kew Observatory in the Old Deer Park at Richmond, 
now forming the Observatory Department of the National Physical Labora- 
tory, has been continued during the year 1902 as in the past. 


I.—MaGNRTIC OBSERVATIONS. 


The usual determination of the scale values were made in January. The 
ordinates of the various photographic curves representing declination, hori- 
zontal force and vertical force were then found to be as follows :— 
Declinometer: 1cm. O 8'7.  Bifilar, January, 1902, for lcm. 9H = 
0:00051 C.G.S. unit. Balance, January, 1902, for lcm. 9 = 0:00050 C.G.S. 
unit. The curves during the past year have been quite free from any large 
magnetic changes; the principal movements that were recorded took 
place on the following days :— January 15-16 ; March 24-25 ; April 11; 
May 9; July 24 ; August 21 and November 24. 

The hourly means and diurnal inequalities of the declination and hori- 
zontal force for 1902 for the quiet days selected by the Astronomer- Royal 
have been tabulated as usual. Owing, however, to the increased distur- 
bance of the vertical force produced by the extension of electric trams 
during the latter part of the year, it has been found impossible to tabulate 
the curves for this element satisfactorily. Tais has led to the omission of 
the tables of diurnal inequalities of vertical force and inclination publiehed 
in previous reports. 

The following are the mean results for the entire Мер :— 

Mean westerly declination . . 16” 
From curves Mean horizontal force ......... 0:18 C.G.S. unit. 

From absolute obser- f Mean inclination ............... 61 

vations, corrected | Mean vertical force ............ 0°43804 C.G.S. unit. 

The absolute observations have been reduced to the mean value for the 

dey by applying corrections based on the diurnal variation observed in 
1 ^ 


Mr. R. C. Mossman, of the Scottish Antarctic Expedition visited the 
Observatory from July 15th to 51st, and went through acouree of instruction 


THE ELECTRICIAN, APRIL 3, 1908. 


in the taking of magnetic obeervations. A dip circle by Barrow, No. 23%, 
with four needles and weights for total force observations, together with a 
pair of bar magoets and a tripod stand, were lent to Mr. Bruce, the leader 
of the Scottish Antarctic Expedition. 

In April the Falmouth vertical force magnet with its fittings and slate 
slab were sent to the Observatory by Mr. Kitto, in order that experiments 
might be carried out with a view to remedying опе or two important 
defects, the chief one being the largeness of the temperature coefficient, 
and the erratic behaviour of the magnet during changes of temperature. 
It was even:ually found that through want of symmetry in its supports 
the mirror at ached to the magnet twisted with change of temperature, 
the movement thereby caused in the spot of light being much larger {һап 
that due to the direct temperature effect on the magnet. This defect was 
removed and various structural changes made by Mr. Adie, in hopes of 
ees the general action. The magnet was taken back to Falmouth 
and restarted there by Mr. Baker when inspecting the Observatory. 


IV.— EXPERIMENTAL WORK. 

Atmospheric Electricity.—The comparisons of the potential, at the point 
where the jet from the water-dropper breaks up, and at a “ fixed station ” on 
the Obeervatory lawn, have been continued, and the observations have been 
taken on every day when possible, excluding Sundays and wet days. The 
ratios of the “ curve ” and the “ fixed station ” readings have been computed 
for each observation, and these throw considerable light upon the action of 
the self .recording electrometer, especially in reference to the insulation 
problem. Since January let a new fixed stand has been used instead of 
the older station. The new stand consists of a stout brass tube, down 
which a brass rod slides. The rod carries a small table just large enough 
to take the portable electrometer, furnished with guard pins to prevent the 
instrument being accidentally knocked over. The rod can be clamped at 
any point, eo that even in case of beavy snow, the distance between the 
electrometer and the surface beneath could be kept constant. A series of 
observatioffs were made on the new and on the old stone stand to establish 
a connection between the results obtained at the two stations The new 
stand has ако been used for observing the potential at three different 
heigbta— viz., 125cm., 150cm. and 175cm. above the ground. 


Ob:ervations on the loes of positive and negative electrical charges have 


been made with a “dissipation apparatus of Elster and Geitel’s pattern. 
Usually the loes of charge has been very slow, and the apparent differences 
in the state of insulation of the apparatus before and after the proper dis- 
sipation experiment have introduced an undesirably large element of uncer- 
tainty. The resulte are meantime withheld pending further experience. 

Magnets.—Some experiments have been wade with magnet systems 
devised by Dr. Wataon for his type of magnetograph. Attention has prin- 
cipally becn given to the question of the temperature coefficient. 

Inertia Bart.—A series of inertia bars have been obtained from the chief 
English makers of magnetometers. After careful measurement, these have 
been swung with the collimator magoet of the Kew standard magnetometer, 
with a view to determining its true moment of inertia, and arriving at an 
estimate of the probable error in determinations of this kind. Experiments 
are still in progress. 


CORRESPONDENCE. 


— P 


THE “ DENSITY-FACTOR.” 
TO THE EDITORS OF THE ELECTRICIAN. 


Sins: About two years ago I brought up the question of the 
density-factor in electricity works. This Paper was criticised 
on the grounds that there was no need for the term“ density- 
factor." I see, however, that in the report by Mr. Н. F. Par- 
shall to the Yorkshire Electric Power Co. the idea is brought 
up in the following words :— 

In considering the question of centralisation the advantages due to the 
lesser cost of power have to be balanced against the increased cost of and 
loss in transmission. The Yorkshire district is favourable in this respect, 
in that the consumption of power per unit of area is considerable, and the 
distances over which energy is transmitted are favourable to a centralisa- 
tion scheme. 

This may be compared with the first 
Paper :— 

The density-factor of an electricity works may be defined as the number 
of 8 c. p. lamps connected per £1 worth of mains laid, or, perhaps better, as 
the number of units sold per annum per £1 worth of mains laid. Mains 
in this case should include transformers and the like. Owing to the great 
cost, of every yard of cable laid it is of the utmost importance to have a 
good density-factor ; indeed, it may be said, take care of the density-fac- 
tor—:.c, get the mains loaded up with every kind of consumer within 
reach — and the load-factor will take care of itself. 

It seems quite likely in view of the growth of our large 
power schemes that the density- factor may yet come into promi- 
nence and take & place alongside of the load-factor. Indeed, 
even а good load-factor will be of: little service in some of the 
districts which it is proposed to serve so long as the density- 
factor remains poor. | 

It would appear that a formula might be constructed which 
would give the possible results in practice for any works, 
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given load-factor, density. factor and other details for a station 
which can be got before the actual works are put up. Sacha 
formula would prove of the greatest possible value both in 
enabling a firat estimate to be made before a works was put 
up and also in enabling the efficiency of the management of a 
works to be obtained.— Yours, &c. C. TURNBULL. 


Borough of Tynemouth Electricity Works, 
North Shields, March 20. 


PARLIAMENTARY INTELLIGENCE, 


LONDON UNDERGROUND RAILWAYS. 


City aud South London Railway. 


The evidence for the promoters of this bill was continued on Friday last 
before the Select Committee of the House of Commons presided over by 
Mr. Compton Rickett. 

Mr. W. J. GRINLING, traffic manager of the Great Northern Railway 
Co., favoured the line from the point of view of his company’s experience 
that since the opening of the northern extension of the City and South 
London Railway their traffic had increased. 

Mr. J. MATTHIESON, general manager of the Midland Railway Co., also 
tupported the extension on the score of through communication from 
St. Pancras to the South of London. 

Mr. A. C. Morton of the City Corporation, Mr. Douglas Ycung, а 
Clapham surveyor, and Mr. J. Nolan, M.P., advocated the passing of the 
bill on general grounds. 

Mr. RICHARD BELL, M.P., secretary of the Amalgamated Society of 
Railway Servants, also supported the promotera, contending that the line 
would afford facilities for better housing accommodation for workmen by a 
combination of the Great Northern Railway Co. and the new extension of 
the City and South London Railway. 

The CHAIRMAN: Would it not be better for workmen within the 
London area that the tramways shculd be electrified ?!—It depends upon 
whether there will be sufficient accommodation upon the tramways. 

Sir RALPH LITTLER, К.С. (for the Metropolitan Railway Co.): Do you 
know that there is an electric tramway authorised from Bowes Park all 
the way to Moorgate-street, and that the contracta have been let ?}—No ; I 
did not know this. 

Mr. Alderman Dew, of the London County Council gave similar evidence. 

Dr. NAPIER, a member of the Law and Parliamentary committee of 
the London County Council, said that, in his opinion, there was room for 
electric tramways, shallow subways and tubes in London. 

The CHAIRMAN : The more the merrier ?—No. There must be a limit 
to sensible competition. 

Mr. REDMOND, the deputy-mayor of Southwark, followed. He spoke 
of the growing population in Southwark, and desired to give better oppor- 
tunities for travelling, so allowing the workpeople who at present resided 
in the borough to live further out. 

Evidence in support of the bill was also given by Mr. Richard Venner, 
the secretary to the Agricultural Hall, Mr. W. G. Taylor, who until recently 
resided at Radlett, Mr. Ernest Edwards, a Stanmore resident, and 
Mr. H. Mills, an alderman of the Islington Borough Council. 

Mr. Т. С. JENKIN, general manager of the City and South London 
Railway Co., gave evidence concerning the new ecale of fares which would 
be introduced in the event of the sanction of the proposed extension. A 
reduction would be made in the workmen’s fares over the lines at present 
working. | 

Tne CHAIRMAN interposed that the chief point which the Committee 
wished to elucidate was that, in view of the increase of traffic which had 
been spoken of since the opening of the Islington section, would an influx 
of new traffic from the three termini around Euston so completely crowd 
the line that the passengers from Islington, for whom the first extension 
was made, would find themselves crowded out when the Euston trains 
reached that point ? 

Mr. MOON, K.C., counsel for the City and South London Railway Co., 
intimated that he intended bringing these matters out in his examination 
of Mr. Jenkin. 

Mr. JENKIN, continuing, eaid that about one-tenth of the traffic on the 
southern line only went through the City апа northwards. 

The CHAIRMAN : Is that all? I am surprised. I was quite under 
the impression that you emptied your trains at the City and filled them 
u in. 
WITN ESS said the trains avere very crowded from the south to the 
City, but even during the busy hours of the day only one-third of the 
seating capacity of the trains on the northern section was occupied. But 
the traffic was still increasing. 

The CHAIRMAN : And even with only one-third of the seating capacity 
occupied, do you find the section pays for itself and does not act asa 
“sucker " to the southern line 1—Oh, yes. 

Continuing, Witness explained the system of signalling employed on the 
line, and did not consider any greater element of danger would be intro- 
duced by an increase of the number of trains than at present existed, as 
the rear signals were automatically locked and unlocked by a device on the 
trains. 


Monday, March 30th. 

Mr. JENKIN, continuing his evidence, said that of the total passengers 
carried all over the railway during the day 28 per cent. used the Islington 
extension. Referring to the argument of the Metropolitan Railway Co. 
that by an interchange of the South London passengers at Moorgate-street 
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‘there was sufficient communication with Euston by means of the existing 
Metropolitan Railway to Gower-street, he pointed out that this meant just 
double the fare which would be charged by the proposed extension of his 
line to Euston. In addition to thie, the time occupied in changing from 
station to station would be five minutes, which would, however, be reduced 
had there been a subway. But there were difficulties in the way of this 
latter being accomplished. 

Стовв-ехашіпеа by Mr. THOMAS, for the Metropolitan Railway Co.: 
Is there any difficulty in the way of through booking with the Metro- 
politan ?— The Metropolitan Company has never recognised this principle 
until this moment, and it is rather late in the day to propose it. 

By Sir RALPH LITTLER, K.C., aleo for the Metropolitan Railway : If 
the company could earn the same sum per mile over the extension as it did 
at present—viz., £500 per mile per week, be anticipated an increase of 
4 per cent. on the dividend. | 

By the CHAIRMAN: They had their generating station already erected, 
and the working expenses had been decreased from 60 per cent. to 42 per 


cent., and with the extension to Euston he anticipated a further reduction 


by many pointe, possibly to д5 per cent. 

Mr. C. G. MOTT, the chairman of the company, recalled, taid the exact 
estimate for the construction of the Euston extension was £399,106, and 
the total capital asked for £1,500,000, which also included £900,000 capital 
of the Brixton company, the cost of the construction of this line, as well as 
the usual one-third borrowing powers, and he did not know of any tube rail- 
way in which this one-third borrowing powers had ever been refused. Не 
was perfectly satisfied with the financial prospects of the Euston extension. 

Cross-examined by Sir RALPH LITTLER : He expected to have to 
exercise the right of borrowing in connection with the Euston extension, 
because it was the usual thing to allow only sufficient in the capital for 
the actual construction of the line, and there were then lifta, rolling stock, 
&c., to provide. 

The CHAIRMAN : Do you know of any tube railway for which the 
capital expenditure is as low as £400,000 per mile?—Yes. We have con- 
structed portions of our own line for that figure. 

Continuing, Witness reiterated the assertion which he had already made, 
that there was not the slightest truth in the statement that there was an 
intention, in the future, of seeking Parliamentary powers for a further 
extension to Paddington, and thus create real competition with the Metro- 
politan Railway. He did not believe there would be any competition 
through the construction of the Euston extension. 

Mr. A. C. ELLIS, the general manager of the Metropolitan Railway, 
gave evidence in opposition to the sanction of the portion of the bill 
relating to the extension from the Angel (Islington) to Euston, describing 
the facilities afforded by the Metropolitan Company in connection with 
that neighbourhood. 

The CHAIRMAN : You do not think this extension would be of much 
service ?— Certainly not of sufficient service as to make it pay. 

Then there cannot be much objection to it on your part ?— Oh, yes; 
because a certain amount of traffic will certainly be taken away. 

Are you inclined to effect communication underground at Moorgate- 
street, and to issue through fares?—We are quite prepared to issue 
through tickets and also to go into the question of a subway. No proposal 
with regard to the latter has yet been made by the City and South London 
Company to the Metropolitan Company, апа it is the recognised principle 
for а new company, such as the City and South London Company was, to 
make proposals of this character to a company which has been established 
on the same spot previously. 

Continuing under examination by Sir RALPH LITTLER, Witness said 
that the difference between the Metropolitan toute from Moorgate to 
King's Cross and the City and South London route from Moorgate to their 
proposed station was half a mile in favour of the Metropolitan Company, 
which only bad two stations between these two points, as against three ou 
the other line. He had walked from Gower-street to Euston, and had 
done it, walking at a sensible pace, in 44 minutes. | 

The CHAIRMAN: Is there no means of a traction communication 
between these two points ?—No. 

Continuing, Witness said it was anticipated that with the opening of the 
Great Northern and City Railway a great relief would be effected upon the 
congestion of the present Moorgate-street line of the Great Northern Rail- 
way. Dealing at length with the question of fares, he said that 67 per 
cent. of the fares on the Metropolitan were ld. and 14d. fares, and the 
total average fare over all the company's lines was 167d. Ву their pro- 
posal to introduce the multiple unit system of working the line electrically, 
they saved the length taken up at the platform by the locomo- 
tives on the City and South London Railway, and thus increased 
the capacity of their stations. It was proposed to introduce a two- 
minute headway during the busy houre, and to reduce the time 
taken from Moorgate-street to Gower-street to from seven to eight minutes. 
As to goods traffic over the electrified lines of the Metropolitan Company, 
he stated that the Great Western Railway Co. had agreed to run their 
goods trains by electric traction. The natural expansion of the Metro- 
politan Railway Co. would be by means of a tube line underneath their 
existing lines, and when the conditions of traffic justified, applications for 
powers for this purpose would be made. Attention was then called to the 
alternative route to the south of London by the Great Northern, Piccadilly 
and Brompton line by means of an exchange with the Baker-street and 
Waterloo Railway at Charing Cross and thence to the Elephant and Castle 
station of the City and South London Railway, and witness concluded by 
saying that the real point of his company's opposition to this bill was the 
рр of extension and running parallel with his line to the west of 
London. 

In croas-examination by Mr. Н. LLOYD, for the City and South London 
Railway, Witness admitted that train for train, the carrying capacity of 
the new trains will be less than the existing ones, and that the carrying of 
luggage, which would be carried in a separate part of the train, would 
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reduce the carrying capacity of the train. The electrical advisers to the 
District Company were suggesting a one-minute service and this could ako 
be effected on the Metropolitan. 

Do you not think your confluent junctions would seriously interfore 
with such a rapid service ?—It would introduce some difficulty perhaps. 

Continuing under croes-examination as to the likelihood of competition, 
by means of the proposed extension, with the Metropolitan lines further 
west than Euston, Mr. Ellis said there was just the possibility of the 
Baker Street and Waterloo Railway seeking powers for an extension of 
their line eastwards to Euston, and then by a simple arrangement between 
the two companies, the City and South London Co. would run a train 
through Euston to Paddington. ` | 


Tuesday, March 31st. 

Sir RALPH LITTLER, addressing the committee on behalf of the 
Metropolitan Railway Co., said he failed to see that the promoters bad 
made out any better case than they did last year. The Metropolitan line was 
в year nearer electrification than it was when the bill last came forward, and 
it was expected that the firet electrical trains would commence running 
during 1903, in the autumn or early winter. The very principle of the report 
of the Joint Committee of 1901 was being disregarded by the proposed 
line—viz., that tube railways should radiate from the centre of the City to 
the suburbs. A very good illustration of this principle was the Charing 
Cross, Euston and Hampstead Railway, which connected up with a surface 
line, and so served the more distant suburbs, Then, too, the question of 
the indiscriminate raising of capital for such lines would resultin no money 
being available for much more useful lines. It was proposed to raise 
£1,500,00 for the purpose of the north and south lines included 
in this bill but he strongly suspected that it would be difficult 
to raise the £500,000 or ao for the Briston railway. He main. 
tained without fear of contradiction that there was no omnibus, tramway 
or railway system whicb, at the busiest hours of the day gnly carried 
30 per cent. of its seating capacity, as this Islington section of the City 
and South London Railway did, which could possibly make a profit, aud 
he put it forward asa very strong argument to the Committes to paus3 
before sanctioning the bill, that he could obtain absolutely no figures from 
the general manager of the company as to the passengera carried over the 
various sections between Moorgate-street and Islington. It was an abso- 
lute impossibility for a tube railway, costing nearly half а million of money 
per mile to pay with only 50 per cent. of its seating capacity occupied at 
the busiest hours. If this was the state of things in the morning and 
evening, what a miserable traffic must exist during the day. ^ Counsel then 
went on to argue that there was no local need for the line whatever. 

The CHAIRMAN : We do not wish to curtail your speech in any way, 
but I may say that the decision of the Committee will largely depend 
upon the railway communication — f. e., the improvement effected by coup- 
ling up with the Great Northern, Midland and London and North-Western 
Railways. 

Sir RALPH LITTLER therefore dealt with the small number of pas- 
sengers leaving these stations at the busiest hours of the day going 
east warda. 

The CHAIRMAN : Is not that rather a two-edged argument? May it 
not be that this percentage is so small because the accommodation is so bad! 

Sir RALPH LITTLER replied that, of course, all mattera were open to 
explanation. Continuing, he said that the evidence with regard to the 
overcrowding of Broad-street station was exaggerated. 

The CHAIRMAN: You have not given us any evidence to show that 
this ів not the case. 

Sir RALPH LITTLER said that the general manager of the Metropolitan 
Railway was not the general mauager of the North London Company, and, 
in addition, it was not his place to say what was the state of things at 
Broad-street. Continuing, he said that the fact that only one workman'a 
train was run from London Bridge to King's Cross showed that there was 
not the need for any more, and that the chances of the City and South 
London extension making a profit were still further reduced. Then there 
was the Great Northern and City line from Finsbury Park, which was a 
shorter route to the Bank than by going to Euston and then changing into 
the City and South London new line, together with ап exchange with the 
latter company at Old-street, which gave access to the South of London, 
and the Great Northern and Strand line would also start from Finsbury 
Park and run to the Strand. Finally, he mentioned the fact that the Metro- 
politan Company had paid a large proportion of the cost of constructing the 
subway between the King’s Cross station on their line and the King’s Cross 
main line station of the Great Northern Railway Co., who now supported 
this bill, which would undoubtedly take away some of the traffic for which 
the subway in question was expressly built. In all these circumstances it 
was obviously unfair that the City and South London Company should be 
allowed to compete with them in this way. 


Wednesday, April Ist. 

Before Mr. MOON replied for the promoters, 

The CHAIRMAN indicated that the Committee had practically elimi- 
nated the consideration of the possible extension from Euston in the 
future to Paddington. This was merely a potential argument. The main 
question, as he had remarked yesterday, was the communication with the 
three termini at Euston, St. Pancras and King's Cross, The Committee 
thought the evidence of the Midland Company’s representative was very 
thin, and hardly helped the promoters’ case. Mr. Moon might, therefore, 
confine himself to the traffic coming from the Great Northern aud London 
and North-Western Railway Companies. 

Mr. MOON dealt, firat of all, With the argument that this line would 
not pay. This, he maintained, had been much more strongly emphasieed 
by the Metropolitan Railway than any idea of useless competition. 
But why should Parliament—and Parliament never did—say that for the 
protection of the shareholders their money should not be risked, because it 
was not determined beforehand that a profit would be made at once upon 
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the new section. It was not a proposal on the part of a number of specu- 
lative promoters, and this was a fact which was fatal to Sir Ralph Littler's 
argument, The shareholders were now receiving 34 per cent. on their 
present capital, and were quite willing to risk an increase or a decrease. 
The capital could be raised, and provided a substantial benefit was being 
conferred upon tbe publie, the question of the financial return to share- 
holdera hardly entered. Parliament gave no monopoly to а railway com- 
pany like the Metropolitan Compeny,; and the City and South London 
Company, which had worked itself into a very satisfactory position, was 
fully satisfied that an increase of the profits over the whole line would 
result. 

The CHAIRMAN: But you have given us no figures to indicate the 
possible traffic ! 

Mr. MOON argued that it was impossible to place any reliance upon 
figures of possible traffic under such conditions as obtained alony this 
extension. But if the Committee wished for figures he could give them a 
rough calculation. In order to pay interest, &c., upon the £500,000 neces- 
sary for the Euston extension it would be necessary (> earn £40,000, and 
at Id. each this would mean 10,000,000 passengers per annum. But 
this was calculating at Individual faree, and not taking into account the 
number of passengers who went the full length of the line to the south. 
This would reduce the number of passengers necessary very considerably. 
As a matter of fact, the line was not promoted to serve a large local traffic, 
but when the line was made, there would bea large traffic to serve, and 
without wishing to appear to argue with the Committee he was afraid that 
even what the local traffic there was had hardly been appreciated at its 
proper value. Then, replying to Sir Ralph Littler’s argument that the pro- 
posed extension—and even the Ialingtor, extension — opposed the recommen- 
dation of the Joint Cominittee that tube lines should radiate from thecentre, 
be contended that this was not so. By linking up with the terminus at 
Euston, &c., the line would comply with this recommendation in a double 
sente — viz., by radiating from the centre to the north and south. As to the 
usefulness of the Great Northern and City Railway in dealing with the 
Great Northern Railway Co.'s suburban traffic, he pointed out that tliis line 
was sanctioned in 1892 with the avowed object of relieving the (ireat 
Northern Company, but since then the local traffic of the latter company had 
increased by 11,000,000! With regard to the elestrification of the Metropoli- 
tan lines, he reminded the Committee that an enormous influx of traffis would 
b3 experienced from the outside districts served by these lines, and that 
wlen King's Croes was reached the same congestion of the trains would 
exist as was the case at present. He doubted, too, whether the increase 
in the number of trains on the Metropolitan lines would be as great as was 
anticipated, аз the Metropolitan Company bad to deal with confluent 
junctions. There was sufficient traffic for both lines from King's Cross, 
and passengers from King's Cross would take the line giving the best 
facilities, but only as far as Moorgate-atreet, because beyond this point the 
lines did not compete. In conclusion, in answer to the Committee, counsel 
stated that 33 per cent. was paid on £1,300,000 ordinary shares, 5 per cent. 
on £550,000 preference shares, aud 4 per cent. on £500,000 debentures. 
After a short consultation, 

The CHAIRMAN said : The Committee are unanimous that they find 
the preamble to be proved. 


City and North-East Suburban Railway. 


Mr. BALFOUR BROWNE, K.C., who appeared for the promoters of 
this bill, together with Mr. Bushe, K.C., and Mr. Page, K.C., described the 
route and characteristics of the lines proposed. These will be found in 
The Electrician for December 12, 1902. In addition to the information given 
then, counsel went on to say that the distance from the Monument to 
Chequers Green, the terminus of the main line, was 7; miles, and that the 
total length of the branch was 15 miles. On the main line the tunnels 
would be discontinued at The Avenue, Tottenham, and on the branch, at 
the north side of Victoria Park, and from both pointe tne lines would be 
on the surface.“ Counsel then related the circumstances a'tending tlie 
withdrawal of a similar measure last year, before Lord Windsor's Com- 
mittee (aee The Elictrician, Vol. XLIX., pp. 20, 55, 152). As a matter of 
fact, the branch line from Hackney to Waltham Abtey was passer, as 
well as the whole of the lice to Chequers Green, by Lord Windaor's 
Committee, in copjunction with another line running westwards to 
Hammersmith, and Mr. Balfour Browne dealt at length with the disagree- 
ment between Mesars, Morgan and White. The proposal now was to have 
an exchange station with the Central Hailway, the Metropolitan ltailway 
and the City and South London in the City, and, in addition, there were 
two proposals to give connection with Piccadilly and Hammersmith, now 
suspended owing to the appointment of tbe Royal Commission on London 
traffic, As regards the portion of the branch line north of Victoria Park, 
no change whatever had been made in the bill as it was put befcre Lord 
Windsor's Committee last year, and there was no opponent to the main 
line who was not an opponent last year. It was proposed to run the trains 
from the two lines in one tunnel from Shoreditch, chiefly with the idea of 
economieing capital expenditure, and also to conform with the decision of 
Lord Windsor’s Committee last year that competition with the District 
Railway from Bethnal Green was not desirable. For this latter reason a 
slight alteration in the route from Victoria Park had been made. As showing 
the enormous traffic at present brought to the City by the steam railways and 
tramways from the districts served by the proposed line, the traffic figures 
of these concerns were given, as well as the populations from which the 
traffic was drawn. Thus the number of persons per acre in the borough 
of Shoreditch was 184, and in Whitechapel it was more crowded than thia. 
A bill was promoted in 1897 for а line called the London, Walthamstow 
and Epping Forest Railway, which served exactly the same area as the 
present proposals, and it had the support of the (ireat Eastern ltailway, 
whose chairman at the time, in a speech to the shareholders, had stated 
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that it would help to relieve the Great Eastern Company in connection 
with ite suburban traffic, which he admitted the company could not handle 
sufficiently. Lord Claud Hamilton, the chairman of the Great Eastern 
Railway, was to be on the board of the new company, but eventually the 
promoters abandoned the line and the capital was never raised. But the 
general attitude of the Great Eastern Railway Co. since this, both before 
the Joint Committee of 1901 and in evidence before Lord Windsor’s Com- 
mittee, was all to strengthen the view that new lines to the districts 
served by the present proposal were urgently needed. The Eastern 
Company had even submitted some proposed new lines, to alleviate 
their present ones, to the Joint Committee, but had not since come 
to Parliament for powers to construct the lines. He contended that it was 
not right for & large company like the Great Eastern Company to play 
with Parliament in this manner. All the company was doing now in 
opposition to this bill was petitioning that it should not be allowed to com- 
pete with them. Апа the North London Railway Co. were in precisely 
the same position— viz., sitting tight and watching events, as Lord 
Claud Hamilton had advised the Great, Eastern Compeny, and their peti- 
tion sgainst the bill was practically the eame as last year—viz., the 
prevention of competition. In the matter of the engineering of these 
lines, he thought the Committee would agree that the promoters had 
complied with all that they ought to have done. They had a clause 
in their bill, which placed them in the hands of the Board of Trade as 
regards the satiefactory working of the line, which included the rolling 
stuck, stations, lifts, platforme, ventilation, &c., and further bound them- 
selves to make a substantial commencement with the works within 
12 months, otherwise the powers were to lapse. Therefore, should 
the company not be able to raise the capital, the bill would not 
block this route to another set of promotere. The tunnels would be 
12ft. 6in. in diamater, which was larger than any other existing tube 
railway. Dealing with the objection of the City Corporation, that 
the so-called confluent junction at Hackney was an objectionable 
feature, he said he would prove that this junction was not а confluent 
junction in the accepted meaning of the term, because the actual 
junction was in the station and not in the tunnel. In addition to this, 
even should a driver disregard the signals altogether in approaching the 
station from the north, his train would, by means of an automatic trigger 
on the train iteelf, be blocked out of the station altogether and run into а 
siding, thus avoiding any chance of collision. Another point in the petition 
of the City Corporation was as to the advisability of having three or two 
stations in the City. The present proposal was to have one at the 
Monument, one at the junction of Threadneedle-street and Cornhill 
and one at Liverpool-street. They were perfectly willing to meet 
the City Corporation either way in this matter. If the Threadneedle- 
street station was built, the promoters desired that it should be an 
underground one similar to that at the Bank. On the other hand, they 
could dispense with the station altogether. A further point in the petition 
was the demand for a deposit of £20,000. So many various clauses were 
now being put upon promoters of such undertakings by local authoritier, 
that the much vaunted municipal tradiog would soon have to be termed the 
municipal blight. А very considerable number of clauses were carefully 
gone into last year by Lord Windsor's Committee, aud all that were 
sanctioned were contained in this bill. Now the local authorities and 
others were asking for all the clauses which were refused last year, and 
if this sort of thing continued it would soon kill enterprise altogether. 
On the question of finance he said the capital required for the undertaking 
was £4,500,000 shares and £1,500,000 borrowing powers. He would call 
evidence from a number of financiers —not altogether without the American 
element—to prove that the capital would be subscribed, that the lines 
would be built, and that no one would be injured at all by way of com- 
petition, because the lines would only take the surplus traffic which the 
existing means of communication could not accommodate. 


Yesterday (Thursday) a large amount of local evidence was called sup- 
porting the line on general grounds, questions of engineering and finance 
not being taken. The witnesses were the Members of Parliament repre- 
senting the boroughs whose populations would be tapped by the lines. А. 
fuller report will be given in our next issue. 


LONDON COUNTY OOUNCIL (TRAMWAYS AND 
IMPROVEMENTS) BILL. 

In the House of Commons on Tuesday, 

Sir F. BANBURY moved that it should be an instruction to the 
Committee to omit tramway No. 7 from this bill, which it was intended to 
run from the south side of Westminster Bridge and along Victoria Embank- 
ment to Waterloo Bridge, where it would couple up with the terminus of 
the shallow subway tramway already authorised. His chief reason for this 
motion was that it ought to be submitted to the Royal Commission on 
London traffic. 

Mr. В. L. COHEN seconded the instruction for the same reason, but can- 
didly admitted that a tramway along the Embankment would not disfigure it. 

Sir J. BLUNDELL MAPLE supported the instruction and deprecated 
the policy of running tramways over Westminster Bridge. 

Mr. JOHN BURNS eaid that the London County Council was unanimous 
that the tramway in question was desirable as a relief to the Strand, and 
also quoted Colonel Yorke’s evidence before the Royal Commission to this 
effect. 

Mr. BONAR LAW, on behalf of the Board of Trade, asked the House to 
agree to the instruction pending the report of the Royal Commission, as it 
was possible the Committee might recommend that street tramways were 
a bad mode of locomotion in any districts where traffic was heavy. 

Mr. MACDONA and Mr. WHITMORE also spoke and the instruction 
was carried by the majority of one, 134 voting for the instruction and 133 
against it. 
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NEWOASTLE-UPON-TYNB BLEBOTRIO SUPPLY BILL. 

This bill was before a Select Committee of the House of Commons, of 
which Sir Henry Aubrey-Fletcher is chairman, last week. 

On the bill being called the counsel engaged on it suggested its post- 
ponement until Friday, as the promoters were negotiating with several of 
the opponente, and it seemed likely that by then the opponents would all 
be settled with. The chairman said he had received a letter from the War 
Office asking for the insertion of a clause giving them protection in regard 
to certain matters. Counsel for the promoters said that the compeny were 
proposing to lay some cables down the Tyne, and the War Office wanted 
protection with regard to that matter. A clause had been inserted to meet 
them, and he believed it would give eatisfaction. The proceedings were 
accordingly adjourned. 

On Friday (March 27) Mr. FORBES LANKESTER, for the promoters, 
said that. notwithstanding the adjournment, the promoters had not been 
able to c me toa final agreement with the opponents. The company began 
in а small way in 1893 as а joint stock concern for the purpose of supplying 

"electricity in the city of Newcastle, and had wn to be the largest 
electrical enterprise in the country. It was the pioneer of the large 
electric power schemes which had excited so much public attention of late. 
The first main object of the bill was to take over the electrical undertaking 
of a neighbouring company—namely, the Walker and Wallsend Union Gas 
Co., and as to that there was no opposition. The Gas Company had under- 
taken the distribution of electricity and the lighting of certain portions of 
the district with it, but it had never supplied electricity in the Walker 
district. А further proposal—as to which the Newcastle Corporation offered 
opposition— was to confir certain agreements, scheduled to the bill, between 
the Walker Urban District Council and the promoters. For about two 
years there had been in existence an agreement under which for 10 years 
the powers which the Walker Council possessed of supplying electricity for 
lighting ard other purposes within the Walker district should be discharged 
by the Newcastle Company. Last December the agreement was extended 
by 32 years to 42 years. In the bill, as deposited, it was propoeed to con- 
firm those two agreements, wł ich, besides the matter referred to, con- 
tained various other matters which did not require confirmation by 
Parliament, and which were rather outside the matters usually dealt with 
by bills in Parliament. Subsequent negotiations followed, and the 
promoters came to the conclusion thst the better way of dealing with the 
matter was to take a transfer of the powers of the Walker Council, and be 
placed in their shoes for all purpcses connected with the supply of elec- 
tricity. He understood that Newcastle having last year promoted a bill 
for the construction of tramways in the urban district of Walker, and 
Walker having also promoted a bill for & similar purpose within their own 
district, ап agreement was come to between the parties whereby Newcastle 
agreed with Walker that for 10 years it would take its electricity for the 
purposes of the tramways from Walker or Walker's contractors at a certain 
price. At the end of 10 years, as he understood, the agreement provided that 
the Corporation ehould continue to take electricity for the tramway from 
Walker or Walker's contractors, but at а price to be fixed in case of dis- 
agreement by the Board of Trade. It was not proposed to interfere with 
that agreement in any way. 

Mr. PEMBER, K.C., on behalf of the Neweastle Corporation, said by 
the new agreement with the Newcastle Electric Supply Co., Walker 
would bind themselves for 42 years with the company not to make an 
agreement with anyone else, By the Electric Lighting Act of 1888 it was 
enacted that the grant of any power to supply electricity in any ares, 
whether by licence or by means of a provisional order, should not in any 
way hinder or restrict the granting of a licence or provisional order toa 
local authority or to any other company or person within the area. By 
the scheduling of tae proposed agreements the whole spirit of that impor- 
tant clause would be given the go-by. Not only would the consent of the 
local authority be made unlikely, but impossible. The Walker Council 
would not be able to give their consent. There would thus be an absolute 
monopoly in the supply of electricity in an urban district in which 
bis clients were owners of practically the whole of the subeoil. Under 
&ec. ll of the Electric Lighting Act of 1882, it was provided that no 
local authority, company or person should by any contract or assignment 
transfer to any other company or person, or divest themselves of any legal 
powers given to them, or any legal liabilities imposed on them by that act, 
or by any licence or special act, without the consent of the Board of Trade. 
Here, however, was an absolute transfer of the whole undertaking of the 
Urban District Council and of their rights and privileges to this company 
without the consent of the Board of Trade. Further, under sec. 14 of the 
Newcastle Company's Act of 1900, the Newcastle Company and the 
Walker Council might, with the approval of the Board of Trade, enter into 
and carry into effect any agreement for the transfer to the company of the 
undertaking of the Walker Council The consent of the Board of Trade 
had, however, not been obtained. The Committee were asked at the last 
moment to schedule an agreement—the one they had to deal with that 
morning—which, so far as he knew, was not executed—it was undated. 

Mr. FORBES LANKESTER : It was sealed this morning. 

Mr. PEMBER. Then it cannot have been before the Walker Council. 
That agreement had been come to only that morning. It sinned against 
the state of thinge existing as between the Newcastle Corporation and the 
Walker Council; against the principle of the Electric Lighting Acts by 
creating a monopoly for 42 years, which the Act of 1888 said distinctly should 
not be done ; against section 11 of the Act of 1882, which said there should 
be no transfer whatever without the consent of the Boardof Trade; and lastly, 
against section 14 of their own Act of 1900, which distinctly stated that 
they might agree to a transfer, but only with the approval of the Board of 
Trade, this being a transfer made behind the back of the Board of Trade, 
and one of which the Board of Trade could know nothing. 

The CHAIRMAN : I underatand that you have no objection to the 10 


years which have been granted, your objection is to the additional 32 years. 
Mr. PEMBER: Yes, 


Mr. CHARLES MERZ, engineer to the Newoastle-upon-Tyne Electric 
Supply Co., said the 10 years’ agreement was made on August 6, 1900, and 
the 42 years’ agreement in December, 1902. They went to the Board of Trade 
with regard to the latter, but the Board wrote a letter in which they said 
they noticed the matter was before Parliament, and that they, therefore, 
left it to be dealt with by Parliament. The 1900 agreement was not 
taken to the Board of Trade becauee neither party considered it necessary. 
It was found in working that large mains were neceesary to meet the 
requirements, That meant large expenditure of capital which the company 
would not undertake if the agreement was to last for 10 years only. 
Instead, therefore, of waiting 10 years bef re approaching the Walker 
Council the company went to them at once and an understanding was 
arrived at by which the period was extended. 

The CHAIRMAN: Are the Walker Council now in favour of this 
extension ?— Absolutely. : 

Mr. FORBES LANI KESTER: It is not only in the interest of the 
Council itself but of the ratepayers and manufacturers in Walker that the 
period should be extended ’—Yes. We could bring every manufacturer in 
Walker here to say this would be most beneficial. Continuing, witness 
explained that the only difference between the single agreement and the 
two preceding agreements was that in the single agreement the word 
"transfer" was introduced, this being done on the advice of counsel. 
Relying upon those agreements and, upon the terms arranged, they had 
spent very large sums in the Walker district already. 

Cross-examined by Mr. ACWORTH, for the Newcastle Corporation : 
Newcastle had Parliamentary power to lay mains for the tramways in 
Walker, but they had to make the electricity for the Walker Council, 
unless that Council released them from the obligation. The company had 
spent about £50,000 in Walker; including a share of the generating station, 
the amount would be nearly £100,000. The company were content to do 
that on an agreement which terminated in 1910, but the termination of 
that agreement would not affect a great deal of the expeh:e. The pro- 
moters were quite willing to give a clause for the protection of the Newcastle 
Corporation. 

Mr. FORBES LANKESTER : Will that satisfy you ? 

Mr. ACWORTH : Yes, if we are satisfied that it protecia us. I am 
authorised to say that if you will strike out the obligation on the Walker 
Council not to consent, contained in the transfer, aud put in a clsuse to 
say that nothing in the bill or the indenture scheduled thereto shall affect 
our rights, we shall be satisfied. 

Mr. FORBES LANKESTER said he could not strike anything out of 
the agreement with Walker. 

The Rev. Father Н. F. BERRY, chairman of the Walker Urban District 
Council, said that body were quite willing to agree to the extension, and 
he thought it would not do any injustice to Newcastle, which was left in 
exactly the same position as under the first agreement. Newcas'le had no 
right to interfere in this matter at all. The Walker Council considered 
they had made а good bargain with the Supply Company, whose electricity 
was cheaper than that of any other concern in the kingdom. 

This closed the case for the promoters. No evidence was ca!led on behalf 
of the Newcaatle Corporation. 

Mr. ACWORTH then briefly addressed the Committee, pointing out that 
if Parliament confirmed the agreement sealed that morning, the Walker 
Council would be bound not to alter their opinion for 42 yeara, aud thus а 
statutory monopoly would be created in the district. 

Mr. BALFOUR BROWNE, K.C., replying on behalf of the company, 
maintaiued that the “transfer” referred to in sec. 11 of the Electric Lighting 
Act of 1882 meant a transfer in perpetuity ; but any local authority bad 
a perfect right to lease its undertaking for any period. Under the com- 
petitition section of the Act of 1883 the granting of power to Walker to 
supply (which the Board of Trade had done) did not prevent the Board of 
Trade granting another person or body the right to come in and supply 
energy in Walker. He did not think the Board of Trade would give апу- 
one such power because they had never yet allowed competition ; but they 
could do it if they thought it right. 

The CHAIRMAN after a brief consultation in private with his colleagues 
sud the Committee considered the preamble proved; but they suggested 
that words to the following effect should be added to clause 9, which had 
been so much under discussion: —'*Nothing in this clause shall prevent the 
Walker Urban District Council oa the termination of their existing agree- 
ment with the Newcastle Corporation from entering into any new agreement 
with that Corporation for purposes conuected with the laying of mains and 
lines, and transmission of power in connection with their tramway system." 
They considered clause 9 rather arbitrary. 

On Monday, after some discussion, the following clause to carry out the 
decision of the Committee was decided upon :—“ But nothing in this clause 
shall prevent the Council after August 6, 1910, entering into any agree- 
ment with the Newcastle Corporation in reference to the laying or placing 
of electric mains and lines and the transmission and user of energy iu 
connection with their tramway undertaking." 

The Committee then found the preamble proved, and the other clauses 
having been adjusted the bill was ordered to be reported to the House. 


GREAT EASTERN RAILWAY (No. 1) BILL. 


This bill came before а Select Committee of the House of Commons, 
presided over by Mr. Kimber, last week. ) 

Mr. PEMBER, K.C., in opening the case for the promoters, said the bill 
was an omnibus one, having miscellaneous objects, but the opposition was 
of a limited character, relating almost entirely to that part of the bil 
which contemplated the electrification of the metropolitan section of the 
company's system. To effect the electrification it was proposed to 
take a plot of land at Hackney, belonging to Lord Amherst, for 
a generating station, and to this his lordship objected. This land 
was in the neighbourhood of the River Lea, near the Lea Dock 
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Another opponent was the East London Waterworks Co., who petitioned 
against the bill in relation to that part which contemplated taking 
water from the Lea for condensing purposes. He submitted that 
Lord Amherst’s objection could be met by the payment of compensation 
by arbitration, and that any damage sustained by adjoining residential 
proper by reason of the proximity of the generating station could be 

t with in the same way. The сазе of the Waterworks Company would 
be met by the insertion of а clause. After hearing evidence and counsel, 
the Committee found the preamble of the bill proved, but inserted clauses 
to protect Lord Amherst and the East London Water Co., and Мво one 
specifying that the land for the generating station shall be required 
within one year. 


OTHER BLBOTRICAL BILLS. 


The Great Northern and City Railway Bill came before the Deputy 
Chairman of Ways and Means in the House of Commons on Monday as an 
un measure. The object of the measure is to enable the company 
to raise the necessary capital for constructing the extension to the Bank, 
sanctioned last year, by the issue of preference stock instea 1 of ordinary 
stock ; aleo for permission to pay intereat out of capital during construc- 
tion in order to facilitate the raising of debentures. On behalf of the com- 
pany, it was stated that this latter course was frequently adopted, and, 
further, that in this case it was not proposed to raise the money all at 
onc*, but only gradually. The Deputy Chairman asked for time to consult 
with the Chairman of Committees of the House of Lords, and the con- 
sideration of the bill was therefore postponed. 

The Watford and Edgware Railway Ві] was passed by a House of 
Commons Committee presided over by Col. Bowles on Monday. The bill 
provides for the construction of a surface raiiway worked electrically from 
Edgware to Watford, thus forming a new through line from Charing Cross 


via the ing Cross, Euston and Hampstead Railway and the Hampstead 
and ilway. 
Among the unopposed measures passed by a House of Commons Com- 


mittee on Monday was the Stoke Newington Borough Council Bill, which 
authorises agreements with the Hackney and Islington Borough Councils 
a supply of electricity in bulk may be given to Stoke Newington. 
Tne Standing Orders Committee of the House of Commons have dis- 
sed with the standing orders in respect of the Birmingham District 
ways Bill on condition that the consent of certain road authorities 
be proved before the Select Committee to which it would be referred. 
Auother extension of time is to ba sought by the Baker-street and 
Waterloo Railway Co. 
The Tynemouth and District Tramways Bill was read a seoond time in 
the House of Lords on Friday. 
Oo Monday, in the House of Commons, the Cumberland Electric Tram- 
ways and the Woolwich Borough Council Bills were read a second time. 
nus Hamilton, Motherwell and Wishend Tramways Bill has been 
withdrawn. 


MUNICIPAL TRADING. 


In the House of Commons on Wednesday the debate was resumed on 
Mr. Balfour's motion: — That itis expedient that a Select Committee of 
this House be appointed to join with a Committee of the Lords t» consider 
and report as to the principles which should govern powers given by bills 
and provisional orders to municipal and other local authorities for 
industrial enterprise within or without the area of their jurisdiction." 

Mr. JOHN BURNS, who had talked the motion out on'two previous 
occasions, continued his speech. He said there was not an instance of 
municipal trading that was not imposed upon the local authorities by the 
interests of the public, by public health, or municipal development. Rising 
rates were not due to municipal enterprise, for the works were of a very 
reproductive character. The municipal debt of the country was nearly 
500 millions, of which half was due to non-productive works such as 
drainage, roads, buildings, education, sanitation, &c., but the whole cry 
against municipal trading was due to the institution of gas works, tram- 
ways, waterworks and electric lighting. They were, however, not a 
burden upon the ratepayer. For instance, there were 118 local authorities 
working their own tramways, and they made a net profit in the last year 
of £1,861,418. He contended that these bodies were already sufficiently 
kept in check by the Local Government Board, the Board of Trade,and the 
Home Office, and there was also the restriction of Parliament. Why, he 
asked, should the brake be applied at the instigation of The Times and a 
number of capitaliste ? 

Mr. B. L. COHEN supported Mr. Balfour’s motion. 

Mr. WHITLEY moved as an amendment that the words and which of 
such powers should be conferred bya general Local Government Act,” 
should be added. 

Mr. HERBERT SAMUEL seconded the amendment. 

Mr. GALLOWAY opposed the amendment. 

Sir E. GREY supported the amendment which, as he understood it, 
would cr be an instruction to the Committee not to restrict municipal 
enterprize, but rather to consider within what limits Parliament might 
safely part with its control over it, and set municipalities free from existing 
restrictions. He considered that an attempt to lay down general restric- 
tive limits was bound to be futile. He agreed that the powers referred to 
should be watched and co-ordinated, provided their exercise was not dis- 
couraged, but the ratepayers themselves must learn to control the action 
of their own municipalities. | 

Mr. BALFOUR said it would merely be intended to acquaint the House 
with the facts of the case, and that it was neither appointed to instruct 
nor {о encourage municipal enterprise. What was wanted was an impartial 
enquiry. He did not know of any case in which the House had refused 
the re-appointment of a Committee when the Committee itself sought 
re-appointment. There had been no time to re-appoint the Com- 
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mittee last year, but he was glad to say that there was this year. 
Most of the municipalities were employers of labour on a very 

scale, and he thought it would be absurd to refuse an enquiry, when 
this was demanded by a large section of opinion in the country. He 
was the last person to set undue limits on the efforts of the great muni- 
cipal bodies, and they might, broadly speaking, pride themselves that 
municipal enterprise had not been corrupt. This was not an inquiry into 
the probity of municipalities or their employés. As long as municipalities 
were dealing with water supply and the pavement of streets there was no 
probability that the progress of invention and knowledge would render 
their expenditure absolutely useless, but one could not feel so certain with 
regard to gas and tramways. No one could say that in the near future gas 
was going to retain its position for lighting, heating and power, and his 
doubts increased when he came to tramways. king as а ratepayer as 
well as a member of that House, he did not look with absolute confidence 
upon the commercial future of the great commercial undertakings in which 
municipalities had engaged. If a municipality had embarked on a large 
expenditure on the most advanced form of electric traction, and a more 
economical and convenient inethod were discovered, they would either 
have to confess that they had wasted millions of the ratepayers’ money, 
and reconstruct their works, or they would have to saddle their munici- 
palities for all time with methods and inventions which were old-fashioned 
and worn out. 

Мг. Н. SAMUEL said that this would be covered by a sinking fund. 

Mr. BALFOUR replied that if the sinking fund were sufficiently large 
it would be a good answer, but an inquiry was necessary on this point. 
The tramway methods of 10 years ago were absolutely inadequate ; might 
not the methods of to-day be inadequate 10 years hence? Persons or firms 
engaged in a particular trade, haviog a profound interest in making their 
customers take their articles and thus cut out frivale, had au enormous 
inducement to improve their products. The President of the Board of 
Trade in his speech the other night had pointed out that his department 
was in the habit of refusing, on application for provisional orders, to allow 
municipalities to manufacture electrical fittings. He (Mr. Balfour) did not 
know whether that was right or wrong, but he hoped that he should know 
when this Committee has investigated the matter. One of the most 
important developments of municipal activity was its extension t regions 
outside the area of the particular municipality. That question deserved 
consideration. The question of tramway extension from a great manufac- 
turing centre into other municipal areas also required consideration on 
general principles. The friends of municipal enterprise were showiog 
an extraordinary doubt of their own case. He was sure that hon. members 
would see that the interests of truth must be served by inquiry—whether 
that truth were on the side of further municipal trading or on the side of 
its restriction, or, as was likely, in favour of more extension in some 
directions and more restriction in others. 

The House divided, and the numbers were— 


For the amendment lt %% 105 
Againat .....................„5 ã ẽ ee  ——— 178 
Majority against ................................... —75 
The House then divided on the motion, when the numbers were— 
For the motion ............................. Tt € 
PO us € ee 107 
Majority for C T€— -— 


WIRELESS TBLEGRAPHY. 


In the House of Commons on Monday Sir J. LENG asked the Postmaster- 
General whether, in view of the fact that the Admiralty had come to an 
arrangement for the adoption of Marconi's system of wireless telegraphy, 
he would state what hindrance there was, if any, to the Telegraph Depart- 
ment giving the eame facilities for transmitting Моко оуег Ше 
public wires as were given to the cable companies, and could he state the 
present position of the negotiations. 

Mr. AUSTEN CHAMBERLAIN replied : I am prepared, on proof to my 
satisfaction that the company are in а position to deal satisfactorily with 
the business handed to them, subject to their compliance with certain con- 
ditions required in the public interest, to give them the necessary facilities 
for the transmission of telegrams to and from Poldhu station. I am in 
communication with the company and other departments on the subject. 


The following printed answer was given toa question by Mr. DOUGHTY, 
in the House of Commons on Tuesday, who asked whether, seeing that 
Dover was now & wireless telegraph station under the Coastguard, steps 
could be taken to have the East Goodwin light vegsel fitted up with the 
necessary apparatus for life-saving information, in view of the recommen- 
dation of the Royal Commission on Electrical Communication. 

Mr. GERALD BALFOUR, President of the Board of Trade, said : The 
Board of Trade are fully alive to the importance of this question, and they 
have made efforts to bring about an arrangement for the transmission of 
information by wireless telegraphy from the East Goodwin lightship. Their 
efforts have not so far been successful, however, as the terms upon which 
the use of wireless telegraphy apparatus should be allowed have not yet 
been settled between His Majesty's Government and those interested in 
the invention. . 


THE PACIFIO CABLE. 


In the House of Commons last night (Thursday), Mr. RUNCIMAN 
asked the Secretary to the Treasury what was the estimated loss on the 
working of the Pacific cable for the coming financial year ; what portion 
of[the loss would fall on the taxpayers of the United Kingdom ; whether 
the Admiralty was responsible for the decision to take the cable via Fan- 
niog Island; what was the increased cost of construction by this route as 
compared with the alternative route via Honolulu ; and what was the 
amount of local business obtained at Fanning Island, 
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The SECRETARY TO THE TREASURY (Mr. Hayes Fisher): The 
loss on the working of the Pacific cable for the coming financial year 
is estimated on the basis of the present receipts, and after allow- 
ing for interest and sinking fund and depreciation, at about £95,000. 
ths of the actual loss will fall on the taxpayers of the United Kingdom. 
The route via Fanning Island which the cable follows was adopted on the 
recommendation of the Pacific Cable Committee, over which Lord Selborne 
presided, and wasselected in order that the cable might touch on no terri- 
tory which was not British. It is estimated that if the cable had not been 
taken via Honolulu the cost of its construction would have been about the 
tame as that which has been incurred; the only local business at Fanning 
Island is practically that arising from passing vessels, Lloyd's having 
established a signal station on the island. 


THE POST OFFICE TELEPHONE SYSTEM. 


Sir THOMAS DEWAR asked the Postmaster-General if he would state 
how much of the money voted by Parliament for the establishment of a 
Post Office telephone service in London had been expended, the number 
of subscribers in London who now used the Post Office syatem, and the 
number who had agreed to subscribe but who were not yet provided with 
the service ; and whether, seeing that persons in the South-Western 
district who contracted to subscribe some months ago had not yet been 
afforded telephone facilities, he could state when the telephone service fur 
London was likely to be complete. 

The POSTMASTER-GENERAL (Mr. Austen Chamberlain): The expen- 
diture оп the London telephone service to February 28 amounted to 
£1,067,000. A considerable part of this amount is for plant and stores 
which have not yet been brought into use, but had been provided 
to meet the future requirements of the system. Seven exchanges 
had been opened since March 1, 1901, and 8,749 telephones are now 
in use in connection with these exchanges. About 2,000 agreements 
for other lines are on hand, and from 150 to 200 new lines are being 
brought into use every week. Probably the cases of delay which the 
hon. member has in view have arisen from the difficulty of obtaining 
wayleaves from the local authorities, but if he will furnish me with par- 
ticulars I should be glad to have special inquiry madeon thesubject. Four 
other important exchanges will be opened in the coure of this year, and 
arrangements are in progress for the establishment of several others. In 
view of the increasing demand for new exchanges, and of the rapid develop- 
ment of the existing exchanges, it is not possible to name any date for the 
fina] completion of the Post Office system in London. 


LEGAL INTELLIGENCE. 


— — 


Telescriptor Syndicate. (Ltd.). 


Mr. Justice Buckley in the Chancery Division on Tuesday delivered his 
judgment in this case (reported in our last issue). 

Mr. Justice BUCKLEY said the petition was presented on Nov. 27 and 
an order had been made on Nov. 25 to wind-up the company compulsorily, 
on the petition of the Westminster Trust (Ltd.), creditors for £373. 5s. 7d, 
& judgment debt for rent due and unpaid. Theapplication before him was 
& summons by Mr. Claude Scott, gecretary of the company, who claimed 
£505. бв. 8d. and foran order under sec. 89 of the Companies Act, 1862, stay- 
ing all proceedings in the winding-up. The application washeard in February, 
and judgment was given directing the application to stand over for four 
weeks in order that the statement of affairs required by sec. 7 of the Com- 
panies (Winding-up) Act, 1890, might be submitted. The directors, though 
summoned, had failed to attend before the official receiver, and had 
failed to submit a statement of affairs. He declined to entertain the 
application for a compulsory winding-up until they had done so. The 
directors had now attended, and had given such information as had been 
required from them. Не had now to consider upon the facts as at present 
ascertained whether an order to stay proceedings ought to be made. 1 
have had the greatest desire that everything the directors have to say 
should be brought before me. The question I have to determine must turn 
upon lega! considerations. But in a matter which thedirectors feel may affect. 
their integrity I have been desirous of giving the greatest possible latitude. 
Upon the present application the creditors are said to all assent to a stay 
of the winding-up, the Westminster Trust agreeing to accept £100 in cash 
and 500 shares in any new company formed to take over the Telescriptor 
patents, and the other creditors agree to await the re-sale of the patents to 
& new company for payment of their claims. Of the contributories the 
consent of some, but not of all, has been obtained. In this condition 
of affairs I have to consider whether, within the language of sec. 89 
of the Companies Act, 1862, proof has been given to the satisfac- 
tion of the Court that all proceedings in relation to the winding- 
up ought to be stayed. I hold that such proof has not been given. 
Haviog considered all the facts put before me, I have come to the con- 
clusion that it is not for me at present to determine whether the liquidator 
could sustain a claim against Mr. Roger Wallace, K.C., and Mr. C. M. Owen, 
or either of them, for secret profit made by them as the promoter and his’ 
solicitor in the promotion of the company, nor whether, if such a claim 
were sustained, the three directora who each received the shares as I 
consider improperly, could, also be rendered liable. For the present 
purpose it is sufficient to say that proceedings in this winding-up ought not 
to be stayed until the official receiver has had the opportunity of deter- 
mining whether any such action should be proceeded with. So far as I 
see at present, the principal questions in the winding-up will arise in the 
adjustment of the rights of the contributories amongat themselves. 
There may be, and probably will be, enough for the creditors. I think the 


official receiver, and not the directors of this company, should determine, 
how the claims of the International Telescriptor Syndicate should be got io. 

Further, and principally, this company, loaded as it is with bonus shares, 

and having а nominal capital which is, and has from the first been, largely 

fictitious, ought not, I think, to be allowed to resume business The 

liquidation ought to proceed во as to settle the liste of creditors and contri- 

butories and to ascertain more fully the circumstances under which each 

of the three directors received his 2,000 bonus shares. Itis not, therefore, 

proved to my satisfaction that the winding-up ought to be stayed. I now 

address myself exclusively to the case of Mr. Hayes Fisher and Sir Joseph 

Lawrence. They have, for reasons which command my entire sympathy, 

elected to argue this case, not upon the ground of legal liability, but as a 

matter affecting their personal integrity. They will secure, I understand, 

that no creditor of the company shall lose any part of his debt, whatever 

be the result of this application. They do not press for, and are not 

anxious for, a stay of the proceedings, but they invite the judgment 

of the Court upon the matter from the point of view of their personal 

integrity. Upon that invitation I say that I think that in accepting 

the gift from Mr. Wallace of the 2,000 bonus shares each of these 

gentlemen did an act which this Court cannot approve. In the 

absence of near relationship, long acquaintance, or special circumstances, 

one man cannot (at any rate, as between men of equal social standing) offer 
to another without offence, nor the other accept without lose of self-respect, 

a present of money or shares or the like. On the question of the respon- 

aibility of directors, an argument was suggested before me, but, dropped, 
that because the directors received no fees it was not unreasonable to sup- 

pose that they would not be active. It is, I think, of the first importance 
that it should be understood that a director, whether paid or electing to 
serve without payment, owes duties which he cannot in honour and 
honesty and legal liability disregard. I am glad to be able to add that, so 
far as | вее at present, there is not (subject to the above reservation) avy 
ground for attributing to Mr. Fisher or Sir Joseph Lawrence a want of per- 
sonal integrity. They made no profit or fees of any kind in cash out of the 
.concern. "They did, iu point of fact, take and, so far as I know at pre:ent, 
рау for, sbares to a substantial amount, and they made advances to the 
syndicate to а substantial amount. They are, in fact, heavy losera by the 
company. It has been urged that a substantial asset of the syndicate con- 
sists of patents which are said to be, and for aught I know may be, of 
value, and that they can be much better realised by the parties than by 
the official receiver. I am not much impressed with this argument. If 
the patents be of value, I see no reason why the official receiver should 
not sell them to as much advantage as the parties themselves. In con- 
clusion, as matters stand at present, I must refuse to order a stay, aud 
die miss the application. The applicant must pay the official receiver's 
costs, but I make no order as to the costs of the other parties appearing. 


Patent Exploitation Co. (Ltd.) v. the American Electrical 
Novelty Mfg. Co. 

In the Cbanoery Division, on Friday, Mr. Justice Buckley heard a motion 
by plaintiff company for an interim injunction restraining defendants uutil 
the trial of the action or further order from infringing а patent owned by 
the plaintiffs for а dry-cell battery. | 
^. Mr. WALTERS, for defendants, asked for time to answer plaintiffs 
evidence. 

Mr. ASTBURY, K.C., urged that the application was made for the pur- 
pose of delay. Plaintiffs’ patent was an old one, and he did not think its 
‘validity could be seriously contested. 

After discussion it was agreed that the statement of claim should be 
delivered at once, and the action be down for trial on April 21, the costs 
of this motion to be costa in the action. 


City and South London Railway Oo. v. Rector and Church- 
wardens of St. Mary Woolnoth and St. Mary Woolchurch Haw. 


This was an appeal action, heard before Lord Justices Vaughan Williams, 
Stirling and Mathew on Friday last, from a judgment of Mr. Justice Wright. 
In the arbitration proceedings between the parties before Mr. Robert Vigera 
&t the time of the company's then proposed extension of their line from 
the Monument to Klog William.street, the present site of their Bank 
station, it was desired to acquire the site and lands of St. Mary Woolacth 
Church, King William-street, London, and the object of the arbitration was 
to determine the amount of compensation to be paid by the company, who 
contended that the amount should be assessed at £90,628. "The rector 
aud churchwardens, on the other hand, contended that the amount should 
be £136,421, the basis of assessment being that, although the lands taken 
at present were the eite of the church, they might, but for the passing of 
the City and South London Company's act, at some future time cease to be 
the site of a church and become available for building. Alternately, it 
was contended by the rector and churchwardens that the basis of the 
award should be that the site and landa could be made immediately avail- 
able for the erection of buildings, when the compensation should be assessed 
at £143,548. Mr. Justice Wright's decision, when the matter came to be 
referred to him, was that the first-named sum of £136,421 was the correct 
amount, and he gave judgment accordingly. 

Their LORDSHIPS now confirmed Mr. Justice Wright’s decision, and 
„dismissed the appeal, with costs. 


F. and E. Davey v. Gravesend Corporation. 


Last week Mr. Justice Lawrance and a special jury heard this action, 
brought by the plaintiffs, а firm of builders and contractors, to recover 
£2,544 as damages for breach of contract and wrongful seizure of plant by 
defendants, Plaintiffs contracted in November, 1901, to erect electricity 
station buildings at Gravesend for £7,094, according to specification and 
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oonditions annexed to the agreement. The conditions provided that the 
engineer was to be Mr. Trentham ; that the contractors should make 
themselves acquainted with the site ; that they should amend at their own 
cost, upon the requisition of the engineer, any defect in work or materials ; 
that the contractors were not to deviate from the drawings or specification, 
except upon the authority of the engineer, who bad power to order the 
removal of materials not in accordance with specification; that the con- 
tractors should re-execute all defective work and substitute proper 


materials and workmanship, and in case of failure to do so within a. 


reasonable time the engineer had power to employ other ns to re- 
execute the work at the cost of the contractors ; that the works should be 
completed within eix months, and if the contractors failed in the perform- 
ance of any pert of the contract. the Corporation were to have liberty to 
determine the contract. Plaintiffs commenced the work (and carried up the 
chimney shaft 53ft., and erected the engine and boiler house), when 
defendants expressed diesatisfaction with the work. Another architect 
was consulted and in April last, Mr. Crickmay was asked to report upon 
the works. Mr. Crickmay condemned a great deal of the work as not 
being according to specification and the chimney sbaft as not being 
on proper foundations. Mr. Trentham then decided that the chimney 
shaft must come down. At a consultation between plaintiffs’ representa- 
tive aud Mr. Trentham, an agreement was come to that plaintiffs should 
rebuild the shaft at an extra cost of £25. Mr. Trentham then gave 
plaintiffs a certificate for £1,500. Later, Mr. Trentham wrote to plaintiffs 
saying that owing to the defective state of the work he intended to retain 
the certificate he bad already given for £1,500, and would not allow any 
new work to be done until the unsatisfactory work was aet right, and later 
still the town clerk wrote that the Council had determined to stop the 
work. At the date of stoppage plaintiffs had done £6,300 of work, and 
had received £4,000, leaving £2,300 due to them, aud they also left on the 
premises plant and material value £150. 

For the defence Mr. Crickmay stated that the brickwork and joinery 
were unsatisfactory. Defendants also counterclaimed for damages for 
extra cost they had been put to in completing the works and in remedying 
defective work. 

The jury found for plaintiffs for £2,544 as damage». 
was refused. 


Stay of execution 


Re the Carbon (New) Syndicate (Ltd.). 
Mr. Justice Buckley on Tuesday, by consent, made a supervision in th's 
matter, on the petition of Easton & Co. (Ltd.). 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Lecturers in electrical technology (ealary £170 per annum) and in 
mechanical engineering subjects (salary £130 per annum) are 
required for the Birmingham Municipal Technical School. Particu- 
lars from the secretary, Mr. (:zorge Mellor, Suffolk-street, Birming- 
ham. Applications by May 2. "eo advertisement. 

Bradford Corporation require а junior shift engineer for their 
Valley-road generating station. Applications to City electrical 
engineer (Mr. R. A. Chattock), Whitaker-buildings, Victoria-square, 
Bradford, by April 9, See advertisement. 

Ап advertisement contains pariiculars of vacancies in the Cape 
Colony telephone service for experienced telephone men. Applica- 
tions to the Agent-General for Cape Colony, 100, Victoria-street, 
London, S.W. 

The Technical Education Board of the London County Council 
invite applications for the appointment of principal of the new 
Paddington Technical Institute. Commencing salary £500. Appli- 
cations to secretary, 116, St. Martin'a-lane, London, W.C., by May 2. 

Norwich Corporation require a shift engineer for their electricity 
department. Applications to city electrical engineer (Mr. F. M. 
Long), Corporation electricity works, Duke-street, Norwich. See 
advertisement. 

Callender’s Company, Hamilton House, Victoria Embankment, E.C., 
require а resident engineer for their electric lighting plant at Erith. 


Mr. J. H. Crowther, who has hitherto been chief engineer and 
manager of the gas, water and electricity departments at Wallasey, has 
been relieved from his duties in connection with the electricity 
works, and the present chief assistant (Mr. J. A. Crowther) has been 
appointed to succeed him. | 

Southend-on-Sea Corporation have appointed Mr. Н. B. Price of 
Dublin as assistant engineer, and Mr. Thomas Ray of Blackpool 
tramway traflic superintendent. 

Mr. W. Paull of Taunton has been appointed assistant engincer 
at the Barnstaple electricity worke. 

Mr. В. К. Williams, Glasgow, has been appointed shift engineer 
at Manchester. 

Mr. A. W. Ker, Carlisle, has been selected for the position of 
shift engineer at Partick. 

Portemouth Electric Light committee have appointed Mr. A. G. 
Hiscock of South Shields as mains superintendent, 


Arbroath.—The Gas Works and Electric Lighting committee have 
applied for two months’ further extension of time for carrying out 
the terms of their provisional order (obtained in 1899), and negotia- 
tions are proceeding with several firms as to a transfer of the order. 

Barking.—The laying of the permanent way of the Council’s 
electric tramways from the Eaet Ham boundary is to be proceeded 
with, and tenders will be invited. 


Beckenham.—The Council are recommended to allow Messrs. 
Buchanan and Curwen to undertake “ free " wiring in the district in 
anticipation cf the Parliamentary powers which the Council are 
applying for, but on the understanding that no liability attaches to 
the Council in case the powers are not obtained. The British Elec- 
tric Traction Co. have asked the Council for terms for the supplying 
of energy for working the tramways in Penge. 

Boarnemouth.—The Corporation have come to terms with Poole 
Corporation, Dorset County Council and the other opponents of their 
tramway scheme. The entire syatem from Poole through Bournemouth 
will be in the hands of the Bournemouth Corporation, who will also 
buy out the company’s undertaking, and lease the Poole line from 
Poole Corporation. | 

Bradford.—The tirat twelve months’ working of the Corporation’s 
electric tramways was completed on Tuesday. Nearly 4,000,000 car 
miles have been run and over 41,000,000 penny fares have been 
taken, or about 103d. per car mile. The total revenue is about 
£175,000. | 

Further extensions of the Valley-road electricity works are 
necessary, and the Electricity committee decided on Monday to 
recommend the Council to apply for sanction to a loan of £215,000 
for additional plant, new cab'es, &c. The extensions are to be carried 
out to the plans and specifications of the city electrical engineer 
(Mr. R. A. Chattock), and will be spread over three years. 


Brixham .—The Board of Trade have ted the District Council’s 
application for an electric lighting provisional order. 

Oauvery Falls Power Scheme.—4At a recent meeting of the 
Nundydroog Co. the chairman announced that during the past year 
the company had adopted electricity as motive power. 

The Cauvery Falls power transmission scheme (he said) had been put 
into successful operation and electricity was being transmitted over a dis- 
tance of 90 miles. It was one of the largest power transmission schemes 
in the world, and so carefully had all arrangements been carried out that, 
with the exception of two hours in the first three or four days of working, 
there had been no hitch or cessation in the supply of power. It wasa very 
important matter to all mines, as it meant far greater economy in working 
and far better work from the mills and machinery, and it also meant that 
as time went on they would bs charged less and less every year, and 
ultimately effect a large eaving of money to the company. 2 

Chichester. — Negotiations are in progress between the Council 
and the County of Sussex Electrical Power Distribution Co. for the 
erection of electricity works. | 

Church Lighting in Russia.—The Daily Mail announces that 
the Holy Synod has finally decided to anthorise the introduction of 
electric lig üng in all orthodox churches, and that the Kazan 
Cathedral is to be wired and fitted up for electric lighting at once. 


Chorley.— The Council have instructed Messrs. Lacey, Clirehugh 
and Sillar to report upon the advisability of carrying out the terms 
of the Chorley Provisional Electric Lighting order. 

Derby.— The Electric Lighting committee have agreed to supply 
electrical energy for traction at 134. per unit, up to 250,000 units per 
annum, and ut 14d. per unit when the consumption exceeds that 
number. | 

Dover.—The total receipts of the municipal electric tramway 
undertaking for the past year were £11,260. The profit is about 
£1,500. The Council have applied for sanction to a loan of £2,500 
for electric tramway works. 

Mr. E. Manville, the consulting engineer to the Corporation, has 
made a further inspection of the Dover Electricity Supply Co.’s 

lant and undertaking, and considers that the price which the 

Dorporation have agreed to pay to the company for their under- 
taking (£142,228) is fair and reasonable and advantageous to the 
Corporation. | 

Dorking.— Sanction to а loan of £20,000 for electricity works has 
been obtained by the Council 'The works are to be erected and 
maintained under agreement with the Council by Edmundson's 
Electricity Corporation. 

Dublin-Leixlip Tramway.— Dublin County Council have sanc- 
tioned the construction of the first section of this tramway by the 
Dublin and Lucan District Tramways Co. The lighting of the route 
is to be undertaken by the promoters. | 


Dundee.—The plebiscite as to a Sunday tramway service has 
resulted in 11,461 votes being cast against and 9,324 for the proposal. 


Ealing. — Sanction has been received to a loan of £17,830 for 
electricity extensions. The consideration of the electrical engineer's 
plans for extending the station and putting down additional gene- 
rating plant has been deferred. It has been decided to place a trial 
order for 50 lampe with the Renewable Electric Glow Lamp Co, 
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Electricity in Mining.—At the meeting of the Etruscan Copper 
Estates (Ltd.) on Tuesday, the chairman (Mr. V. Earle) stated that 
the com had put down electric lighting and power plant at а 
cost of about £10,000 for lighting up the whole of their property, 
including the underground workings, and for supplying motive power 
for the concentration tables. 


Farnborough.—The Board of Trade have deferred the question of 
the revocation of the Council's electric lighting order obtained in 
1899. 

Felixstowe.— The Street Lighting and Electricity Joint com- 
mittee are considering pro for lighting the promenade and 
other parts of the town from the Suffolk Electricity Co. and the 
Felixstowe Gas Light Co. The Council's consulting electrical 
engineer (Mr. R. P. Wilson) has reported in favour of the Electricity 
Company's scheme on the еш of efficiency and economy. The 
committee recommended that the principle of electric lighting be 
adopted, and that notice be given to the Gas Company to terminate 
their present contract in September next, ard this was adopted. 
Tenders for the electric lighting work are shortly to be invited. 


Gloucester.—On the recommendation of the city electrical engi- 
neer (Mr. Bache) the Electricity committee has reduced the charge 
for current for power from 44d. and 1$4. to 31. and 134. per unit. 

Guildford —The Guildford Electricity Supply Co. has been asked 
by the Corporation to submit quotations for additional public electric 
lighting. - 

Halifax.—A new scale of charges for electric current for motive 
power has been adopted by the Corporation, viz., for less than 300 
units per quarter 2d. per unit, between 300 and 400 14d., between 
400 and 500 14d., between 500 and 650 1}d., and over 650 units Id. 


Hampstead (London).—Capital expenditure on the electricity 
undertakiog during 1903-4 is estimated at 219,178. 


Hanley. During the past year there was a gross profit of 
£6,138. 163, 5d. on the electricity undertaking, A after paying 
interest (£2,380. 5s. 6d.) and sinking fund instalment (£2,487. 5з. 9d), 
the net profit was £1,261. 51. 2d. 


Hebden Bridge.—The maximum charge for electric current for 
motors, heating, &c., has been fixed at 21. per unit. 


Hull.—An inquiry was held on Tuesday into the application of 
the Corporation to borrow £24,000 for elec'ric lighting extensions. 


International Patents Convention.—The German Empire has 
joined the International Convention for the protection of industrial 
property, this accession to date from May 1 next This will ensure 
the benefit of the previous International Convention as regards date 
of priority in the German Empire to all parties entitled to the 
protection of the Convention. 


Inquest.—An inquest was held on Tuesday at Chickenley into 
the death of Wm. Hemingway, who was killed by electric shock at 
the Chickenley Heuth Colliery on Friday. . 

Mr. H. Hinsr, electrical engineer (Messrs. Hirst & Sons, Dawsbury), who 
put in the electric pumping plant at the colliery, said he had found it in as 
good а condition as when put in six or seven years ago. The accident was 
not due to the plant being out of order. There was no source of danger 
except a person took hold of the brass on the motor. There was nothing to 
show how the accident had been caused. Deceased was ankle-deep in water 
when he went to turn on the awitch to start the pumps, and in order to 
avoid any such accident in future he suggested that the place should be 
kept as dry as possible. 'The voltage of the current was 260. 

WALTER WARD, а fellow workman, said deceased was going to turn on 
the pumps, and almost immediately called out to witness to run and have 
the engine stopped. Witness did so, but he had to go about three-quarters 
of a mile, and by the time assistance reached Hemingway he was dead. 

Medical evidence attributed death to shock to the nervous system, and 
the jury returned а verdict that deceased was accidentally killed by 
receiving an electric shock, and added that if there had been means of 
signalling to the engine man, and a guard had been fixed at the switch, the 
casualty would not have occurred. 

King’s Norton.—The Pershore-road tramway extension is to be 
leased to the City of Birmingham Tramways Co. 

Kirkcaldy.—The consulting engineer (Prof. Kennedy) recom- 
mends the Council to carry out certain extensions of their electric 
tramway system and to have the work done by the contractor for the 
present lines. 

Leeds In the financial year just closed the Corporation tramcars, 
which are now wholly electrical have run 5,770,827 car miles, an 
increase of 1,044,784, and have earned £262,443, 4з. 9d., an increase 
of £41,190. 12s 3d. over the previous year. 

Application is to be made for sanction to a further loan of £920,000 
for electric lighting extensions. 

Light Railways.—The Board of Trade have, after modification, 
confirmed the Glamorgan County Council (Morriston to Pontardawe) 
Light Railways order. 

Middlesex County Council have arranged terms for the construction 
of light railways so as to connect the Alexandra Palace with the sur- 
rounding districte, ſand to bring vieitors up to the steps of the Palace. 

The Devon South Hams light railway scheme, which was recently 
dropped, has been revived, and application is to be made for an order. 
The consulting engineer for the project is Mr. Т. W. Barber. 
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The order for the construction of the Tatton and Fawley (Hants) 
light railway has been issued. 

Lima (Peru).—It is announced that a decree has been issued 
authorising the construction and workiag of a service of electric 
tramways to connect Lima with the seaside resorts of Miraflores, 
‘Barranco and Chorillos. 


London County Oouncil.— At Tuesday's meeting loans for elec- 
tric lighting were agreed to, for Poplar £9,439 and Stepney £30,000. 

Electric Inghteng (London) Bill.—The Highways committe sug- 
gested that provision be inserted in this bill to afford protection wi 
regard to price, supply of energy and fittinga to existing consumers 
in areas to be t erred under the bill. he Parliamentary com- 
mittee recommended that the bill be approved, but that amendments 
as suggested be inserted—Consideration postponed., 


London United Tramways —Extensions of these tramways 
from York-street, Twickenham, and Richmond Bridge to Hampton 
Court Palace, were opened yesterday. 


Manchester.—The last ot the Corporation horse tramways 
(Oldham-road and Ashton New and Old-road) have been converted to 
electric traction, and the cars on these routes were run electrically 
for the first time on Wednesday. The municipal system now com- 
prises about 140 miles of track, and 400 cars are in daily use. 


Manila — A syndicate composed of Messrs. Westinghouse, Church, 
Kerr & Co. and J. G. White (New York) and Mr. C. Swifte (Detroit, 
U.S. A.), recently submitted offers for electric street railway and light 
and power franchises. The syndicate offered 2} per cent. of the 
gross receipts of both franchises for 50 yeara. This was the only 
offer submitted. 


Marylebone (London).— At a meeting of the Council yesterday 
evening the report of the Lighting committee was received, and 


Mr. Frank DsBENHAM, the chairman of the committee, asked leave to 
bring forward an urgent motion before proceeding to other business. The 
motion referred to the loan for the purchase of the Metropolitan Com- 
pany's Marylebone undertaking. The solicitor to the London County 
Council bad expressed the opinion that the County Council could 
neither lend the money nor give ite sanction to the borrowing of 
the sum required owing to the fact that, in his opinion, the Магу- 
lebone Council are not the lighting authority and have no right 
under their act to carry on an electric lighting scheme in the 
borough. This opinion was confirmed by the counsel to the London 
County Council, and at a meetiog of that body Lord Welby had given 
expression to this view. If this was so (Mr. Debenham said) there was an 
extraordinary oversight on the part of their legal advisers in the drafting 
of the Act, but these being the circumstances, the next steps that mus* be 
taken are either to appeal to the Local Government Board or the Board of 
Trade, or to go direct to Parliament. The only way to get the sanction of 
Parliament would be to ask for an amending act or to proceed by way of 
& private bill. His committee therefore proposed the following motion as 
а matter of urgency, in order that, if it is found necessary to go to Parlia- 
ment, they may endeavour t» get the bill through this session : — 

“That the Electricity Supply committee, and, pending its formation, 
the Lighting committee, be allowed to take counsel's opinion as to the 
right of the London County Council to sanction our loan, and if the 
Council withholda its sanction the said committee be empowered to take 
the neces ary st sps to appeal to the Local Government Board or to 
obtained the sanction of Parliament." 

The committee proposed to employ Mr. Н. Н. Asquith to give his 
opinion on these questions. No official intimation had been received from 
the London County Council, but it was evident that the poaition was such 
that the committee ought to be empowered to take whatever steps may be 
necessary to get the proper powers to enable them to raise the money. 

The motion was seconded by Mr. Councillor B. S. Strauss, who said that 
if the matter was not proceeded with with all possible dispatch, it might 
be some 18 months or more before a bill could be got through Parliament. 
The Board of Trade would no doubt see the pe»uliar position of the Coun- 
cil, and would ask Parliament to allow the necessary amendment to the 
Council's act to be made. | : 

Mr. Councillor Lxwis moved as an amendment that the words after the 
word loan be omitted. This was lost on a s“ow of hands. 

Ald. Martin Моввіз moved an amendment :—“ That the Lighting com- 
mittee be instructed to take the necessary steps to appeal to the Board 
of Trade or to obtain the sanction of Parliament." This was aleo defeated, 
and the original motion was then put and carried almost unanimous.ly. 

During the discussion Sir EpwiN GarLswonTHYy asked if the Council 
would be responsible for the salary of Mr. Arthur Wright dur:ng the time 
that would elapse before they were in possession of the electric light 
undertaking. 

Mr. DEBENHAM said the services and salary of Mr. Wright depended 
entirely upon actual tenders being carried through and the lighting scheme 
adopted. The Council were paying Mr. Wright 100 guineas for his pre- 
liminary services. If the appointment was continued the 100 guineas 
would be deducted from the firat year's salary. Until the actual purchase 
of the Metropolitan Company's undertaking in the borough Mr. Wright's 
commission terms would not commence. 

The Lighting committee's report, which was presented at last 
night's meeting of the Council, stated that they had, in consultation 
with Mr. Wright, discuesed the question of the tranefer of the 
Metropolitan Company's Marylebone undertaking to the Council, and 
resolved that notice should be given to the company that the 
Lighting committee recommend the Council to бх Jan..1, 1904, as 

the actual date of the transfer, and that the committee hoped to be 
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able to advance £250,000 to the company during the month of 
August, 1903. 

Mexico.—A concession has been granted by the municipality of 
the city of Mexico to the Mexican Light and Power Co. for an 
extensive installation for the transmission of electrical energy from 
the waterfalls of Necaxa, situate nearly 100 miles from Mexico 
city. A portion of the distributing lines are allowed to be over- 
head, if desired. The concessionaires undertake to provide within 
four years 8,000 n р. of electric energy. 

Municipal Telephony.—The chairman of the На! Telephone 
committee (Councillor Brown) in replyiog to the critics of the pro- 

municipal telephone system at Hull recently, said— 

There could be no comparison between Tunbridge Wells and Hull, the 
one being a scattered residential community, and the other & compact com- 
mercial centre, во compact, indeed, as to be the easiest town in the kingdom 
to which a telephone system could be applieJ. They had decided to obtain 
tenders, and the amount of these was within £2,000 of the estimate of 
their consulting engineer, Mr. A. R. Bennett. The tendera would be 
submitted to the City Council this week, and as the principle of & 
municipal telephone had already been adopted, he felt sure that those 
opponents who were bringing pressure to bear upon the Council in order to 
obtain further postponement would not succeed. He believed that the 
Poet Office was anxious to encourage ths establishment of municipal 
telephones. 

Municipal Tramways Association. —A meeting of members of 
the Association of Municipal Tramway Managers of Great Britain 
was held at Leeds last week. Mr. John Young of Glasgow 
presided, and among those present were the managers of the tramweg 
departments of в, Sheffield, Nottingham, Manchester, Live ; 
Bradford, Halifax, Huddersfield, Burnley, Bolton and Sunderland. 
It was reeolved to broaden the basis of the association by the inclu- 
sion of representative members of Corporation Tramway committees, 
and to alter the name of the organisation to the Municipal Tramways 
Association. The annual meeting was fixed for July 5 at Glasgow. 

Newark.—The Council have engaged Mr. C. S. Vesey Brown to 
report upon the proposals of the Derbyshire and Nottingham Electric 
Power Co. to supply electricity in bulk in this district. 

Perth.—The Council have agreed to acquire the undertaking of 
the local tramway company for £31,800. 


Poplar (London).— The Borough Council have been recommended 
by the Electricity committ«e to authorise extensions of the electricity 
undertaking at an estimated cost of £146,800, but further considera- 
tion of the matter has been adjourned. The proposed extensions 
scheme has been prepare by the borough electrical engineer (Mr. 
Alfred Blackman) who states that applications for electric current 
have had to be refused recently and it bas been found impossible to 
give the supply required by the Londcn County Council for working 
the lifts and lighting the Greenwich Tunnel. At the end of 1902 
the equivalent of 27,353 8 c.p. lamps was connected, compared with 
21,092 in 1901, and 5,977 in 1900. At present supply is given on 
the three-wire continuous-current low-tension system, and while 
extending this, Mr. Blackman proposes to sapplement it by a three- 
phase high-tension system at about 3,000 volte. Estimates of the 


necessary expenditure to be incurred this year are: Engine room 


equipment £35,850, boiler house equipment £22,560, reducer house 
equipment £9,500, mains £33,000, services £5,900, buildings £33,000, 
contingencies £6,990, total £116,800. The buildings would afford 
accommodation for two 1,000kw. generators, with steam raising 
plant, &c. The engineer advises that the general features of 
the design of the present plant be retained and also that considera- 
tion ba given to the question of augmenting his staff. 


Provisional Order Revocation.—The Leigh (Essex) provisional 
electric lighting order, 1898, has been revoked. 

Sa\ford.—May 14 has been provisionally fixed as the date for 
opening the new municipal electricity works, | 

Southampton.—The accounts of the electiicity department for 
the past year show a gross profit of £11,960, and, after paying 
interest and sinking fund instalment amounting to £7,622, a net 
profit of £4,328, тв. 61. The committee recommend payment of 
an old debt of £1,683 and placing £1,575 to depreciation. 

Sunderland.—The extension of the electric tramways to Falwell 
was opened for traffic last week. 

Surbiton.—A scheme for wiring consumers’ premises on the hire 
purchase system has been devised by Callender’s Co., who have 
already entered into a contract for the erection and maintenance of 
electricity works. 

Swansea.—A conference of representatives of the Corporation, the 
Tramways Co. and the Dolter Electric Traction Company was held 
on Tuesday to discuss the objections of the Tramway Co. to the 
adoption of the Dolter surface-contact system of traction on the pro- 

municipal tramways. The chairman of the company (Mr. 

egetmeier) said his company would not agree to the adoption of the 

proposed system under any circumstances, and so the conference 
ended without result. 

Wallasey.— 24,500 is to be borrowed for tramway extensions 
and additional tramcars. 


Warrington.— Au inquiry has been held here into the application 
of the Council to borrow £20,000 additional for electric lighting exten- 
sions, It was stated that £59,966 had already beenexpended. Technical 
details were eupplied by the electrical engineer (Mr. W. Н. Grimsdale). 


West Bromwich.—The Council have approved a recommenda- 
tion of the Electric Lighting committee to apply for sanction to a 
farther loan of £10,000 for electric lighting extensions. With the 
proposed loan the capital expended on electricity supply would be 
£52,000. 

Wolverhampton.—It is stated that there was a loss of £6,000 on 
the first year’s working of the electric tramways. 


Wood Green.—The Hornsey District Council have agreed to 
supply electricity in bulk to Wood Green Council, and to support 
the bill now before Parliament to enable the Wood Green Council to 
take supply from Hornsey. | 

Workhouse Lighting.—Sculcoates (Hull) Guardians are expend- 
ing £1,900 in extending the electric lighting at the workhouse and 
infirmary buildings, of this £1,400 has already been expended. 

Electro-Harmonic Society.—There will be a smoking concert 


held at the Holborn Restaurant, London, this Friday eveniog, at 
8 o'clock. This is the last smoking concert of the season. 


| TRADE NOTES AND NOTICES. 

[Notices for insertion under this heading must reach us first post Thurs- 
day ; New Catalogues, Price Lists and similar matter carly in the week.] 
TENDERS INVITED. 

Bridlington Corporation invite tenders for supply, delivery and 
erection of two 100kw. steam dynamos (Belliss or Willans engines), 
balancer-booster set, 10-ton travelling crane and tools, two Lancashire 
boilers, Green economiser, boiler seatinga and flues, storage battery, 
switchboard and connections, mains pipe work, pumps and heater, 
street lighting columns and fittings. Specifications may be seen 
at the oftices of the consulting engineers (Messrs. Е. H. Medhurst, 
Page and Lloyd), 14, St Ann’s-square, Manchester ; or 13, Victoria- 
street, Westminster, S.W. Tenders to town clerk (Mr. A. E. 
Matthewman), Town Hall, Bridlington, on April 21. See adver- 
tisement. . 

Kettering Urban District Council invite tenders for supply, delivery 
and erection of Lancashire boilers, engines and dynamos and over- 
head travelling cranes, storage battery. awitchboard and battery 
boosters, arc lampe, distributing mains, feeders and arc lamp posta, 
pipe work, feed pumpe, economisers, &с. Specifications, &c., from 
the clerk (Mr. John Bond). Specifications and drawings can also 
be seen at, but not obtained from, the offices of the consulting engi- 
neers (Meesrs, Kennedy and Jenkin), 17, Victoria-street, London, 
S.W. Tenders to Mr. Bond by May 1. An advertisement contains 
further particulars. 

Bath Corporation invite tendera for the supply and erection of & 
500kw. steam dynamo and a 200kw. steam balancer, also a marine- 
type water. tube boiler fitted with superheater and economiser, induced 

raught appliances and sundry ironwork. Specificatione, &c., from 
the consulting engineers (Messrs, Kincaid, Waller, Manville and 
Dawson), 29, Great George-street, Westminster, or at the city elec- 
trical engineer's office, 7, Dorchester-street, Bath. An advertisement 
gives further particulars. Tenders to the clerk to the Urban Sani- 
ел Authority (Mr. Е. Н. Moger), 3, Wood-street, Bath, by noon 

il 20. 

Darlington Corporation invite tenders for the supply and delivery 
of overhead equipment, extension to switchboard aud automatic 
battery booster, and storage battery. Specifications, &c., from the 
town clerk (Mr. Н. G Steavenson), and can also be teen at, but not 
obtained from, the offices of the consulting engineers (Messrs. Ken- 
nedy and Jenkin), 17, Victoria-atreet, London, S.W. Tenders to 
Mr. Steavenson by April 18. See also advertisement. 

Glasgow Corporation invite tenders for providing and erecting 
three 6,500 volt three-phase induction motors to give 700 H.P. each. 
Specifications from the chief engineer (Mr. W. A. Chamen), 75, 

aterloo-street, Glasgow, and tenders to town clerk (Sir J. D. 
Marwick), by 10 a.m. April 7. See advertisement. 

Aston Manor District Council invite tenders for free wiring and 
motors. Specifications, &c,, from the consulting engineer (Mr. 
Reginald P. Wilson), 66, Victoria-street, Westminster. Tenders 
(addressed to chairman of Electric Lighting and Tramways com- 
mittee) to the Council House, Aston Manor, by noon April 17. See 
advertisement, 

Ealing Corporation invite tenders for water-tube boilers and com- 
bined water softening and absolute oil-removal plant. Specifications 
from borough electrical engineer (Mr. J. Douglas Knight). Tenders 
(addressed chairman of Electricity committee) to the town clerk 
(Mr. Geo. E. Brydges) Town Hall, Ealing, W., by 4 p.m. April 21. 
See advertisement, 
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St. Pancras (London) шщ Council invite tenders for the supply 
of surface condenser to their King’s-road power station. Specifica- 
tions, &c., at the electricity department offices, 57, Pratt-street, 
N.W. Tenders to town clerk (Mr. C. H. F. Barrett), Town Hall, 
Pancras-road, London, N.W., by noon April 21. See also advertise- 
ment. 

Faversham Corporation invite tenders for delivery and erection of 
two oil engines, each of about 80 B H Pr., storage battery, switchboard 
and underground maius. Specifications of the consulting engineers, 
Messrs. Hopkinson aud Talbot, 26, Victoria-street, London, S. W. 
Tenders to town clerk (Mr. Allan Tassell) by noon April 27. See 
advertisement. 


Sheffield 'Tramways committee invite tenders for the privilege of 
advertising on the Corporation tramways. Copies of conditions and 
regulations, &c., from the general manager (Mr. A. L. C. Fell), to 
whom tenders by 10 a m. April 18. See advertisement. 

Hackney (London) Borough Council invite tenders for extensions 
to Ferranti main switchboard, sundry small switchboards and resis- 
tances, pipe work and valves and other apparatus required in con- 
nection with one 1,500kw. steam dynamo, and electrolyic and motor 
meters. Specifications, &c., from the consulting engineer, Mr. Robert 
Hammond, 64, Victoria-street, Westminster, London, S.W., after 
April 9. An advertisement contains further particulars, Tenders 
to town clerk by 4 p.m. April 30, 

Bedford Electricity committee invite tenders for the supply, 
delivery and erection of one water.tube boiler. Specifications, &c. 
from the borough electrical engineer, Mr. R. W. L Phillips. Tenders 
to chairman of Electricity committee, electricity works, Cauldwell- 
road, Bedford, by noon April 20. See also advertisement. 


Londonderry Corporation invite tenders for Laucashire boilers, pipe- 
work, ш condensers, tanks, &c., steam dynamos (high-speed 
engines), balancer and booster, storage battery, switchboard instru- 
ments and connections, overhead travelling crane, conduits, cables, 
boxes, &c. . Tenders to Sir В. Newman Chambers, Guildhall, London- 
derry, by noon April 24. 

Lowestoft Corporation invite tenders for one dry-back boiler and 
superheater, steam feed pump and accessories, steam exhaust, feed, 
air and circulating water pipes, бс. ; surface condenser, steam. driven 
air and circulating pumps and cooling tower, 500kw. dynamo, &c.; 
main lighting and tramway switchboard. Tenders to town clerk 
(Mr. К. Beattie Nicholson) by 5 p.m. April 8. 


Edinburgh Corporation invite tenders for 12 months’ supply of arc 
lamp carbons, cast-iron pavement and road-box frames and covere, 
&., for their electricity department. Tenders to town clerk (Mr. 
Thos. Hunter, W.S.) by April 6 for carbons and by April 13 for 
ironwork. 

Bristol Electrical committee invite tendera for feed and genersl 
service pumps, exciter dynamos, motors, pipe work, extension of coal 
conveyor, and arc lamp standards, Tenders to city electrical Soi eer 
(Mr. H. Faraday Proctor), Temple Back, Bristol, by noon April 8. 

Belfast Gas апа Electric committee invite tenders for water-tube 
boiler, with superheater and mechanical stoker, and a superheater 
for Lancashire boiler. "Tenders to town clerk (Sir Samuel Black), by 
noon April 10. 


Maidenhead Corporation invite tenders for one 200kw. steam 
dynamo (vertical enclosed high-speed engine aud continuous-current 
dynamo, 500 volts) and one water-tube boiler. Tenders totown clerk 
«Mr. J. Kick) by noon April 21. 


Tenders are invited by the Trafford Power and Light Supply (1902) 
Ltd., Trafford Park, Manchester, for a complete traction switchboard 
and accessories. Tenders to secretary hy 10th inst. 


Grimsby Corporation invite tenders for feeder and other cables, 
&c. Tenders to m electrical engineer (Mr. W. A. Vignoles), 
Corporation Electricity Works, Grimsby, by April 19. 

Eccles Corporation invite tenders for Lancashire boiler, super- 
heater and economiser, steam engine, alternator and exciter. Tenders 
by April 16. 

Eccles Corporation also require tenders for the “free” wiring of 
premises on a rental system, Tenders by April 18. 

Batley Corporation invite tenders for eight electrical tramcars 
with complete equipment. Tenders to town clerk by April 18. 

Croydon Council require destructor furnaces, boiler, &c. "Tenders 
by 11 am. April 17. 

Manchester Electricity committee require tenders for direct-current 
motors. Tenders by April 16. 

Ipswich Corporation invite tenders for steam pipes, &c., pump», 
condensing plant, feed-water filtera, tanks, &c. Tenders by April 20. 

Islington (London) Lighting committee invite tenders for mains, 
extensions and electricity meters. Tenders by noon April 20. 

Tenders are invited until May 1 by the Municipal Council of 
Laa-am-Thaya (Lower Austria) for the erection of electricity works. 


The Egyptian Official Journal of March 18 states that the Egyptian 
Government is prepared to authorise the laying of conduits and 


cables for distributing electric energy to the Government building: 
&nd to private consumers in the roads and public squares of Ghiza 
and Ghezira. Offera will be received by the Egyptian Ministry of 
Public Works up to May 12. Particulars from the Minister of Public 
Works, Cairo. 


TENDERS RECEIVED AND AOCEPTED. 


Cardiff Council have received the following tendera for wiring the 
sud town hall and law courts and providing telephones and speaking 
tubes :— 


Town hal. Law courts. Telephones. 
Clay Br..» £4,666 ...... QBl uus 1,586 
Edmundson's Furnishing Co. 4,140 ...... „069 938 
Bell, Straw & Co 008 ...... 2404 ...... 1.474 
Jones and Willis 8,832 ...... 7,899 2,581 
J. E. Spagnoletti & Co. ...... 4,808 2,558 1,575 
Edwards and Armstrong...... 5,395 ...... 2,155 ...... ,080 
Strode & Co 4,7999 1 1,201 


The engineer's estimate was £3,290. A sub-comittee has been 
appointed to consider what reductions can be made. 

Messrs. W. H. Allen, Son & Co., Queen's Engineering Works, 
Bedford, have recently secured the following orders :— 

One 800 n.r. engine coupled to Parker dynamo, for Hull. 

One 970 н.р. engine to drive G.E.C. alternator for Bedford. 

Two 130 нр. engines and dynamos for Cleveland and Durham Electrical 
Power Distribution Co. 

Two 120 н.г. engines and dynamos for the South Wales Electrical Power 
Distribution Co. 

One 220 н.р. engine and dynamo for Bolckow, Vaughan & Co. 

One 220 н.р. engine for Mather and Platt. 

Hull Telephone committee recommend the acceptance of the 
following tenders for work in connection with their proposed 
municipal telephone system: —W. T. Henley's Company, £7,273; 
Ditto, £8,436; R. Wade, Sons & Co., £2,134: British Insulated 
and Helsby Cables, £644; Aspden & Sons, £150 ; Bryden and 
Middleton, £359 ; Horton, Son & Co., £28 ; Bolton & Sons, £521 ; 
Electrical Co., £1,102; Е. Smith, £81; Union Cable Co., £396 ; 
International Electric Co., £600; General Electric Co., £140. 
The tenders of Messrs. Reid Brothers, amounting to £2,897. 9s. 9d. 
and £517. 10: ; Messrs. L. M. Ericsson & Co, £2,143 ; and the 
Ericsson Bell Telephone Co., £4,998, were left in the hands of a 
sub.committee. 

Brighton Council have accepted the tender of the Zurich Incan- 
descence Lamp Co. for the supply of incandescent lamps for the 
ensuing 12 months at ls. per 8 c.p. or 16 y lamp (115 or 230 volte). 
The tender of the Wheeler Condenser and Engineering Co. for altera- 
tions to the cooling towers at £522 has also been accepted. 

Honley District Council hava accepted the following tenders :— 
Alliance Electrical Co., overhead wiring, switchbosrd and connections. 
Bastian Meter Co. and Venner & Co. meters. 

British Westinghouse Co., gas engines and dynainos. 

Perth Council have accepted the tender of the British Electric 
Plant Co, Alloa, N.B, for the extension of plant required at the 
electricity works, comprising а 450 н.р. Willans engine and B.E.P. 
compound dynamo. 

- Burnley Corporation have accepted the following tenders :— 
British Thomson-Houston Co., 14 tramcars, at £666. 5s. each. 
G. Taylor & Co., ironwork for car depot, £1,285. 
T. Smith, erection of car depot, £4,200. ш 
О. Whittaker, roofing car depot, £941. 8. 8d. 

Meesrs. С. A. Parsons & Co. have secured an order from Battersea 
(London) Borough Council for one 350kw. turbo dynamo, 460 to 
550 volts, complete with jet condenser and pipework. 

Pontypridd Council have placed a contract with Messrs. R. W. 
Blackwell & Co. for the construction of the permanent way of the 
electric tramways. i 

Messrs. W. T. Henley’s Telegraph Works Co. have secured the 
contract for 12 months’ supply of cables, joint boxes, &c, required 
by Ilford District Council. 

Rotherham Town Council have accepted the tender of Dick, Kerr 
& Co. for 15 double-deck electric tramcars at £500 per car complete. 

Bedford Council have also accepted the tender of the Renewable 
Electric Lamp Co. for 12 months’ supply of incandescent lamps. 

The Sir Hiram Maxim Co. have been awarded by the War Office 
a contract for incandescent lamps. 

Stepney (London) Borough Council have accepted the tender of 
Babcock and Wilcox for an additional boiler at £1,650. 

Wallasey District Council jhave accepted the tender of Dick, Kerr 
& Co. for five electric tramcars complete at, £580 each. 

West Bromwich Corporation have placed an order with Messrs. 
C. A. Paraons & Co. for two 250kw. turbo dynamos, 480 to 550 volts, 
together with condenser and travelling crane. 

Bedford Corporation have accepted the tender of Мевагг. W. Н. Allen, 
Son & Co. for a steam alternator (G. E. C. alternator) at £3,070. 

Derwent Valley Water Board have acoepted a tender from the 
Midland Railway Co. for electric signalling apparatus and wires. 
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Liverpool City Council have accepted the tender of Callender’s 
Company for the supply, laying and maintenanoe of underground 
mains and accessories for the ensuing two years. 

Portsmouth Tramways committee have accepted the tender of 
Mr. Coltherup for the erection of tramway workshops at £83,180. 

The French Westinghouse Company has obtained the contract for 
the electrical equipment of the Nivellez-Virginal-Braine-l'Allend 
(Belgium) railway. Eight tenders were submitted. 


BUSINESS NOTICES. 
Mr. Bertram Blount announces that owing to the death of his‘ late 
er (Mr. W. Harry Stanger) the firm of Stanger and Blount 
is dissolved. The business of the late firm is being temporarily con- 
ducted at 2, Broadway, Westminster, but at an early date Mr. Blount 
will remove to other premises in Westminster. 
Winifred Jackson and Matthew Loam, trading as Jackson and 
Loam (late Horatio Jackson), electrical engineers, &c.,12, Margaretta- 
street, Chelsea, London, S.W., have dissolved partnerehip. 


BANKRUPTOIBS, LIQUIDATIONS, &c 


Meetings of the creditors and shareholders of H. M. Salmony 
& Co.(Ltd.) were held at 33, Carey-street, London, on Tuesday. 
The company was registered on March 16, 1898, to acquire and car y 
on the business of Н. M. Salmony & Co., electrical apparatus me:- 
chante, &c , formerly carried on by Mesers. Н. M. Salmony and E. 
Rosenberg. 'The nominal capital was £25,000 in 5,000 D per cent. 
cumulative preference and 20,000 ordinary shares of £1 each. Тое 
consideration paid was £19,000, satisfied as to £7 in cash, £11,993 
by the allotment of fully-paid ordinary shares, £5,000 by the allot- 
ment of fully-paid preference shares, and аз to the balance of £2,000 
by the issue of debentures, The whole of the consideration was paid 
to E. Rosenberg iu accordance with the written request of H. M. 
Salmony. The unsecured debts were returned at £1,071, debts partly 
secured £487 (security valued at £170), and loans on debenture bond: 
£1,446. Assets wera estimated at £248. The matter was left in the 
hands of the (fticial Receiver. 

In connection with the liquidation of Hands Limited the Law 
Guarantee Trust Society, as trustees for the first debenture holders, 
give notice that they are now in a position to pay the principal due 
on such debentures to the extent of £25 per debenture, Debentures 
must be lodged by 20th inst. at the office of the society, 49, Chancery- 
lane, London, W.C. 

In the failure of Allan John Lawson the statement of affairs shows 
gross liabilities £835, expected to rank £486, deficiency £485. Public 
examination April 3, at Bankruptcy-buildinge, Carey-street, London, 
at 11 o'clock. Failure attributed to inability to recover fees due, 
depreciation in value of shares and patent, interest on borrowed 
money, &c. 

Creditors of the British Electric Street Tramways (Ltd.) must 
send particulars of their claims by May 3 to Messrs. R. A. Goodman 
and E. C. Parford, Granville House, Arundel.street, London, W.C. 

А meeting of Morgan, Mondey & Co. (Ltd.), electrical engineers, 
will be held on May 8 at St. Peters-close, Sheffield, to receive an 
account of the winding-up. 


Winding-up Petition.—A petition, presented by Mr. A. J. Paine 
Brighton, for the winding.up of the British Electric Street Tram- 
ways (Ltd.) will be heard at the High Court, London, on April 7. 


Plant for Sale.—Edinburgh Corporation have for disposal seven 
Ferranti rectifiers. Particulars from the resident electrical engineer 
(Mr. F. A. Newington), to whom offers by April 20. See advertise- 
ment. 

Mesers. Pritchetts and Gold (Ltd.), Feltham, Middlesex, have some 
electric lighting plant for sale, including two Robey engines and 
boilers, one Royce and one Edison-Hopkinson shunt-wound dynamos, 
surface condenser and pumps, &c. See advertisement. 

Mr. Thomas Johnson, Prescott-street, Wigan, has for sale three 
Fowler steam engines, a 250kw. shunt dynamo, &c. See advertise- 
ment. 


In consequence of the electrical старшы of the Gloucester Rail- 
way Carriage and Wagon Co.’s Works, Measrs. Bruton, Knowles 
& Co. have been instructed to sell by auction, in the latter part of 
May, all the engines, boilers and other plant not required by the 
company. An advertisement contains further particulars. Catalogues 
are in course of preparation, and may shortly be had of the 
auctioneers, Albion-chambers, Gloucester. 

Electric Pumping.—Messrs, Ernest Scott and Mountain have 
recently obtained a contract from Messrs. Bolckow, Vaughan & Со. 
for acomplete pumping plant for main shaft pumping at the Dean 
and Chapter Colliery recently sunk. А 420 нр. ес crank Scott 
and Mountain compound engine of the enclosed type, with forced 
lubrication, direct-coupled to a three-phase generator, wound for 500 
volts per phase, will be employed, current being conveyed down the 
shaft by three-core armoured cables to the pumps, which will be of 
Scott and Mountain horizontal three-throw mining type. 


Electric Driving.—Messrs. Newball and Mason have adopted 
electric driving at their Maville works, Nottingham. It is stated 
that the factory is the first working on the tenement principle in 
which electricity as motive power has been exclusively adopted. 
The factory contains 48 standings, measuring 50ft. by 10ft. by 16ft. 
to ceiling. and is occupied by teven tenants, all engaged in the manu- 
facture of curtains. А 58 н.р. motor belt drives the whole of the 
machines, and current is taken from the Corporation mains. The 
plant was supplied by Messrs. W. J. Farse & Co., the shafting by 
Mr. J. S. Smith, and the work was carried out to the specification 
of Mr. D. Stevenson of Westminster. 

Lime and Colour Washing.—Meessrs. A. C. Wells & Co., 99, Mid- 
land-road,S:. Pancras, London, N. W., call attention to the usefulness of 
their“ Lightning“ lime and colour washer for all classes of wallwork 
washing, liming and whiting or cold-water painting, and especially 
where medium and large areas have to be treated. 
The illustrations show (Fig. 1) the complete 
apparatus and (Fig. 2) a new patent double 
spraying nozzle and valve, which has considerable 
advantages over the single pattern. The 
speed of working is much greater by the 
use of the double nozzle, and if one nozzle 

becomes temporarily 
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Fic. 1.—Wells’ * Lightning " Lim? and Colour 
Washer. 


чч. 2.—New Double Spraying Nozzle and Valve. 


whilst at work. By the use of a machine which is supplied. on 
wheels, s:affolding in many places can be dispensed with. There аге 
a large number ot the machines in use for a variety of purposes. 

Exhibitions. — Тһе Colliery Exhibition to be held at the Agricul- 
tural Hall, London, N., from June 30 to July 7 is the first exhibition 
in this country of plant and appliances devoted entirely to colliery 
uses, An infinite variety of coal-cutting machinery, weighing, load- 
ing and pumping plant, water-softening apparatus and appliances 
and material for all kinds of colliery working will be shown. There 
promises to be a large quantity of machinery in motion of an interest- 
ing character, as already many leading firms have secured prominent 
positions. These include Messrs. Babcock and Wilcox, Ed. Bennis & 
Co., D. Bruce Peebles & Co., Brown, Lenox & Co., John Davis & Son, 
Hadfield’s Steel Foundry Co, Hardy Patent Pick Co., A. Koppel, 
Mavor and Coulson, Pulsometer Engineering Co., Rigg's Coal Tippler 

Ltd.), C. Whittaker & Co., and шару others Nearly the whole of 

the main hall has already been allotted. Meetings will be held, 
during the pericd of the exhibition, of the Institution of Mining 
Engineers, Mr. Н. Greville Montgomery, 43, Essex-street, London, 
W.C., is the organiser. 

At the international Hardware Exhibition now being held at 
the Crystal Palace, Sydenham, the Sir Hiram Maxim Electrical and 
Engineering Co. have a good show of electric lamps and fittings, 
including some examples of the half opal lamp which the company 
are placing upon the market and have called “ The Ideal.” 

Bingley Hall Trades’ Exhibition, Birmingham, was opened on 
Monday and will remain open until June 6. / This is the gixth 
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successive year of these exhibitions, An interesting miscellaneous 
collection of electrical apparatus and fittings, machinery, working 
models, &c., is included. 

At the Motor Car Exhibition opaned at Berlin on March 8, exhibits 
were made by 106 manufacturers having establishments at Berlin, 
Aix-la-Chapelle, Frankfort, Mannheim, Stuttgart, Nuremburg, 
Cologne, Hamburg, Hanover, Leipzig, &с., and an infinite variety 
of motor vehicles was shown. The Prussian War Office exhibited 
several examples of motor vehicles for military purposes, including а 
complete goods train. Some specially-designed motors for lauuches 
were also exhibited. 


Electrically-driven Air Compressor.—A number of mining 
engineers visited the works of Messrs, Ernest Scott and Mountain on 
the 28th ult. to inspect а combined Reavell air compressor and 
Scott and Mountain continuous-current electric motor, which has 
been designed for use in collieries where it is not possible to take 
electricity to the face. The compressor is of the single-ended type, 
power being transmitted direct to the compressor shaft, which runs 
at a speed of 275 revs, per min., at a pressure of from 80lb. to 10010. 
per square inch, and is of the double-stage type. The compressor is 
to be used in connection with the excavations for the Great Northern 
and Strand Railway. - 


Oatalogues, &c.—Mr. Т. W. Broadbent, Victoria Electrical 
Works, Huddersfield, has ready а new electric machinery list. 

Messrs, Kelvin and James White have ready sections 1 and 2 of 
their main catalogue. Section 1 deals with Lord Kelvin's Standard 
electrical instruments, and section 2 with Lord Kelvin's electrical 
instruments for high and low-tension switchboards, Both lists are 
very fully illustrated, and the more comprehensive section 2 is pro- 
vided with а handy foredge index for ready reference. Iu our issue 
for March 20 we described the new type of multicellular electrostatic 
voltmeter recently placed on the market by this firm. 

. Messrs. L. M. Ericsson & Co., Temple-chambers, Temple-avenue, 
London, E.C., have ready three new supplement lists, H!, L! and O!, 
1 respectively with telephone switchboards with indicator 
jacks, lightning arresters and fire alarm apparatus. In the last-named 
supplement complete installation and testing instructions are given. 

The Electrical Mining Co., of 9, Irongate, Derby, have ready a new 
catalogue of electric mining equipments, The list contains illustra- 
tions of the details which go to make up a complete mining equipment, 
and the text gives more than the usual quantity of information 
regarding electric mining plant, apparatus and materials. 

The British Accumulator Co., which has recently started operations 
at Parliament-mansions, Westminster, S.W., has issued а catalogue of 
standard accumulators, the manufacture of which will shortly be 
taken up in this country. А description of the accumulator is 
included in the text. 

Мегвгв. C. J. Thursfield & Cv., Birmingham, have now ready a 
new and comprehensive catalogue of artistic electric light fittinga 
divided into two sections, the first comprising fittings in repoussé 
work and other ornamental styles, and the second fittings of a 
plainer description. "The illustrations are from photographs of the 
actual fittings. Messrs. Thursdeld have fitted up and wired their 
London showro»ms at 59, Hatton-garden, E.O., for the convenience 
of the trade. 

We have received from Messrs, Sanders, Rehders & Co. а catalogue 
and price list of the accumulators manufactured by the Pfluger 
Aceumulator Works, for- whom they are agents. The positive 
plates made by this firm are formed by the Planté process, and the 
negatives are of the ordinary pasted grid type having apertures 
of sin. by gin. An efficiency of at least 75 per cent. watt-hours 
and 90 per cent. ampere-hours is guaranteed, 

The Dayton Mfg. Co., U.S.A., send au illustrated catalogue and 
price list of Silvey storage batteries. The portable types of these 
cells have an absorbent porous material between the plates, so that, 
should the containing vessel become fractured, very little liquid is 
lost. Those plates for use in central station batteries are perforated 
with round holes and the active material forced in. 


Exports of Electrical Apparatus and Material —The followi 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from March 25 to 31, with the ports of 
destination :— 

Africa—Alexandria, £77; Cape Town, 43, 762 (including £2,101 tele- 
graph material); Delagoa Bay, £10; Durban, £1,167 (including £669 
telegraph material); East London, £38; Larache, £47; Port Elizabeth, 
£92. Arygentina—Buenos Ayres, £61 (telegraph material). Australasia — 
Adelaide, £31 ; Melbourne, £897 ; Perth, #135; Sydney, £512 ; Welling- 
ton, £638. Brazil Rio Janeiro, £26. Burma—Rangoon, £235. Ceylon 
Colombo, £301. CRili— Valparaiso, £95. China—Shanghai, £91. Ger- 
many Bremen, £252; Hamburg, £10. Gibraltar, £95. (reece - Syra, 
£114 (telegraph material) Holland—Amsterdam, £45. Hong Kong, 
£546. India — Calcutta, £416 (including £50 telegraph material) ; 
Madras, £112 (telegraph material) Malta, £17.  Merico—Vera Cruz, 
£591.. Russia—Libau, £17 ; Reval, £800 (telegraph material). Sweden— 
Stockholm, £103 (telegraph material). Total, £11,133, against £12,897 
for 8 days last year (March 26 to April 2), | 


PATENT RECORD. 


[s 
The following List of Applications for Patents and Specifications published 
has been compiled for this Journal by Mzssrs, MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Nots.—The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification. The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk is affixed. 

Unless otherwise stated, the application is made in London. 

November 25, 1902. 
25,948. W. P. THompson. Liverpool. Hygienic receivers and transmitters. 
(Ballard Hygiephone Co., U.S.) 
25,954. J. G. LORRAIN. Process and furnace for obtaining metals, metal- 
loids and compounds of the same. (S:huckert & C», Germany.)* 
25,965. T. HAMILTON-ADAMS. Arc lampe. 


November 26, 1902. 
26,027. Е. W. Gocrp. Electric engines for dental, surgical, &c., operations. 
26,032. E. A. CABOLAN. Controlling speed of electric motors. (G. E. Co., U. S.) 
26,033. UR Relieving the bearing pressure of shafts. (G.E. 
A. CaRoLAN. Electric recording instruments. (G.E. Co., U.S.) 
.A. CaROLAN. Photometers. (G.E. Co., U.S.) 
‚ А. CAROLAN. Automatically stopping an electric car or train. 
G.E. Co., U.S.) 
. CAROLAN, Electric railways. (С.Е. Co., U. S.) 
. A. CAROLAN. Electric track brakes. (G. E. Co., U.S.) 
. A. САвОГАМ. Electric train control. (G.E. Co., U.S.) 
. CanoLan. Electric motor control. (G.E. Co., U.S ) 
. CaROLAN. Arc lampe. (G.E. Co., U.S.) 
CAROLAN. Electric motors. (G.E. Co., U.S.) 
CAROLAN. Electrical synchronising devices. (G E. Co., U.S.) 
CAROLAN. Shaping ends of metal bare, (G.E. Co., U.S.) 
. А. CaRoLAN,. Electric rock drills, (G.E. Co., U.S.) 
A. CAROLAN, Power-tranamitting ropes (G.E. Co, U.S.) 
d 26,048. E. A. CaRoLaw. Transformers. (G.E. Cv., U.S.) 
A. CAROLAN. Smoothing transformer coils, (С.Е. Co., U.S.) 
. CAROLAN. Magnetic clutches. (G.E. Co., U.S ) 
E. A. CaROLAN. Trolley poles. (G.E. Co., U.S.) 
. W. P. THoMPsoN. Liverpool. Manufacture of compound metals 
or bi-metals. (La Société d'Electro-Métallurgie des Dives, France.) 
W. Н. ALaBasTER. Liverpool. Current collectors. 
. SIEMENS BROS. & Co. Operating air brakes both by air pressure and 
electricity. (Siemens and Halske A.G., Germany.)“ 
. C. D. Енвит. Long-distance signalling systems. 
R. HorrzLT. Manufacture of arc lamp electrodes. 
T. Emmerson. Tremblera for induction coils. 
. C. D. Енвет. Wireless signalling systems. | 
26,090. К. С. Сохтлвро. Treatment of metallic sulphides ia electric 


furnace. 
November 27, 1902. 

A. Kina. Nottingham. Automatic tramway points and switches. 
C. D. Davies. Birmingham. Combined lampholders and switch. 
. J. ROTHWELI. "Tottington. Electric tram pillar. 
. О. KoHLER and P. BzHRENs. Adjusting distance between magnet 

diaphragm in telephones." 
H. H. LAKE. Cables and making same. (R. Spaulding, U. S.)“ 
EVERED & Co. and S. EVvERED. Cutouts. 
. F. W. Würrr. Rotary transformers. 
А. BEER. Electromagnet prevention of collision of trains. 


November 28, 1902. 
. B. Тномлв and C. BouRNE. Manchester. Switches." 
A. DuTczaK.  "Non-hyateresis " unipolar dyoamo or motor for 
continuous current. 
. С. О. ScHurTHESS. Chandeliers, electroliers, &c. 
. С. А. ABLETT, Alternate-current motors. 
November 29, 1902. 
. H. F. Hitt. Safety guard for overhead tram wires. 
Н. B. Swirt. Norwood. Are lamps. 
А. CAROLAN. Connecting terminals. (G.E. Co., U.S.) 
А. CABROLAN. Connectors. (G.E. Co, U.S.) 
A. CAROLAN. Switches. (G.E. Co., U.S.) 
A. CAROLAN. Electric igniters for gas engines. (G.E. Co., U S.) 
A. CAROLAN. Electrical couplings. (О.Е. Co., U.S.) 
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A. CaROLAN. Magnetic clutches. (G. E. Co., U.S.) 
20, A. CanoLAN. Automatic potential regulators (О.Е. Co., U.S.) 
A. CAROLAN. Controllers. (G. E. Co., U.S.) 


CAROLAN. 


А. Rheostats. (G.E. Co., U.S.) 
26,383. E. A. CAROLAN. 
А. 


Field coils and making rame. 

Relieving pressure on shafts. 

. E. A. CaROLAN. Are lamps. (С.Е. Co., U.S.) ир 

B.T.-H. Co, R. C. CLINKER and E. B. Wzpxong, Electrical 
synchronism indicating apparatus. 

. S. SACERDOTE. Dynamo-electric machines.“ 

. A. Автом. Wireless telegraphy.“ 


December 1, 1902. - 
. E. BEck. Gateshead. Fasteniog trolley wire ends to staining 
bolts. 
. J. T. Pearson. Burnley. Public lighting. . 
‚416. S. ZYLBERLAST. Manchester. Railway and tramway pointe 


5 
сч 
=] 
U со 
Ped bet bet dd eed ed е р 


(G.E. Co, U.S.) 
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COMPANIES' MEETINGS AND REPORTS. 


Brush Electrical Engineering Co. (Ltd.). 

The fourteenth annual meeting was held on Tuesday Lord Vaux, or 
HARBOWDEN presiding. 

The SECRETARY (Mr. B. Broadhurat) having read the notice convening 
the meeting and the auditors' report, 

The CHAIRMAN said: Gentlemen, I think I may fairly congratulate 
you upon the improvement both in the profits and the prospects of the 
Company since we met about this time last year. You will see that the 
balance of net profit, before deducting the sum of £6,500 for the deprecia- 
tion reserve, amounts to £350,686, as compared with £22,455 last year. From 
this £30,696 we must, however, in fairnese, deduct the sum of £2,100, bei 
the reversalof the commission charged last year on theunderwriting of 25, 
ordinary shares by the British Electric Traction Co., which arrangement 
we have cancelled on what I think you will agree with me are favourable 
terms; our net improvement, therefore, over 1901, is really £6,131. 
Turning to the profit and loss account, you will ees the standing charges 
a'e some £35,000 more than last year, and with an expanding business the 
tendency will always be for these charges to increase in sympathy. We look 
rather for improvement in the direction of efficiency—that is to say, 
towards getting better results for our expenditure. At the same time, the 
standing charges for 1902 include items of exceptional n iue some of 
which will not recur. Owing to changes in the personnel of the staff, some 
considerable proportion of the itemof salaries has been unproductive, but our 
obligations under this head are now at an end. As you know, we have now 
moved our offices to Victoria Works, in the Belvedere-road. Our late tenant 
there having left, we felt that, increased economy and efficiency would result 
from this change. We had, however, to pay six months’ rent for the offices 
in Queen Victoria-street, so that the item for rent, rates and taxes is £768 
higher. We hope to be able to reduce our expenditure under this head in 
а year or two. The removal of the cffices bas naturally given rise to rather 
heavy expenditure in renovating buildings, &c., and I may mention inci- 
dentally that we shall shortly have at Victoria Works one of the finest show- 
rooms for automobiles iu the kingdom ; we shall also take the opportunity 
of exhibiting there tramcars, trucks, motors and other of our specialitiea. 
Another item which shows a considerable increase is that of advertising. 
Money laid out judiciously on advertising is undoubtedly well spent, and it 
is not the intention of the Board to be parsimonious in expenditure under 
this head. I may perhaps, however, be allowed to point out that the 
increase for 1902 ш rather abnormal ; for instance, the whole of the cost of 
our expensive exhibit at last year's Tramway and Railway Exhibition comes 
in as & debit, and it is not probable that this exhibition will be an annual 
affair. The item also covers other charges of a similar character. On the 
other band, our c for insurance is down about £200, due to the 
installation of the sprinkler system throughout the whole of the shops, 
representing the more hazardous fire risks at our works at Loughborough; 
this does not repreeent by any means the whole economy effected by the 
, sprinkler system, but we have to set off against it a large increase in the 
total amount insured, to cover additional plant and work in hand. I may 
say that the Directors have devoted considerable attention to this question of 
insurance, and are satisfied that all that can reasonably be done to cover risk 
from fire has been effected. You will see, also, that we have been able to 
e:onomise considerably on law charges for the year. Speaking generally, I 
шау say that the Board is devoting unremitting attention to the matter of 
economies in manufacture and administration. I may, perhaps, refer to 
an item which used in previous years to form a charge on the profits of 
the Company. I speak of the employé's bonus fund, and you will notice 
that no payment has been made under this head this year. This fund was 
originally instituted in 1889, with the sanction of the shareholdera. Some 
observations were made about the fund by one of the shareholdera at our 
last annual meeting,and I was able then to say that it was receiving the con- 
sideration of the Board. Itis a well-known fact that a good bonus scheme із 
very desirable, and at the same time very difficult of attainment. The matter 
has been before the Directors constantly, but so far а good scheme, such as 
they could recommend to the shareholders, has not presented itself. At 
the same time, as they are of opinion that the old scheme no longer fulfils 
its object, they have declared it at an end. The subject will not be lost 
sight of, and should auy practical scheme come before them it shall receive 
the careful attention of the Board. From the capital account you will see 
the additions to capital for new plant and buildiogs during the year 
have not been heavy. Ав а matter of fact, the works of the Company are 
now very extensive and well equipped, and are able to cope as they stand 
with any probable demand that is likely to be made upon them for the 
present. At the same time, as the policy of the Board is а forward one, the 
expenditure on capital account can never be expected to wholly cease, as 
the new inventions and requirements which accompany a growing industry 
likeelectrical engineering frequently call for increased manufacturing facilities 
or the provision of special machine tools, The Directors, however, keep a 
close watch on all expenditure, so as to ensure that money is not spent 
unproductively. The amount of stock and work in hand has increased con- 
siderably, likewise the item of debtors, but this is naturally the case with 
the increase of business, and the shareholders will be glad to have the assur- 
ance that the list of accounts owing to the company is singularly fres from 
anything of a doubtful character. In their certificate for the year 1902 the 
auditors refer in practically the same words as in the previous year to the 
item of patents and goodwill, which has stood at the same figure now for 
the past six years. You will remember that I atated at the annual general 
meeting last year that the Board were quite as much alive as the auditors to 
the importance of this figure in the balance-sheet. It is right, however, that 
the shareholders should clearly understand that the balance-sheet figure of 
patents and goodwill is not a valuation, but merely a statement of the sum 
at which the item stands in the Company’s books. It would indeed be 
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impossible to make any useful valuation of the item, and the Board aré of 
opinion, therefore, that the proper way to deal with it is to build upa 
substantial general reserve. We have, therefore, put a further sum of 
£5,000 to general reserve for the year 1902. It is also matter for satis- 
faction that the ahares and debentures which we hold in other companies 
bave greatly improved in value during the year. The great bulk of these 
investments are now officially quoted, and, taken as a whole, the quoted 
securities show a marked appreciation. As regards those not quoted, 
practically the whole of these are held for reasons of policy, and pay good 
dividends. The other side of the balance-sheet calls for no particular 
comment, except that the item of creditora is up by about £10,000, and 
there is aleo a considerable increase in the amount borrowed from the bank. 
This, however, is not remarkable when the increase of the stock and work 
in hand, and also of the amounts owing to the company, is borne in mind. 
The Company still continues to do its own insurance under the Workmen's 
Compeneation Act, and the results so far show that the policy adopted in 
this matter is sound. The amount paid out to meet the claims arising 
under this head during the year has been £255, this being about the 
average figure for the past three years, and representing only a fractional 
percentage of the total wages paid. The efforte of the Board at 
present are being mainly directed to the improvement of the com- 
pauy’s manufacturing, contracting and trading business. Recognising 


‘that steam turbines are probably destined to play an important 


part in the future of electrical engineering undertakings, a licence 
to manufacture machinery of this class under the well-known Par- 
sons patent has been acquired, and the Board look forward to an 

accession of business in this direction. A very excellent type of vertical ` 
reciprocating high-speed steam engine has alto been designed. This is 
equally suitable for compound or triple-expaneion working and for two or 
three cranks, and follows well-known and thoroughly established principles. 
The first engine of this type—one of some 500 н p.—has now been in regu- 
lar daily work for over six months, and bas proved to be economical in 
steam and in every way reliable and efficient. Another departure of the 
Company is the construption of polyphase generating and distributing 
machinery. Hitherto the demand for polyphase apparatus in this country 
has been limited, but the system has made enormous headway on the Con- 
tinent and in America, and is bound to do so in this country before long ; 
indeed, for many applications, such as lengthy electric tube and surface 
railways, and for long-distance power transmission, the system is, in many 
case, the only practical one. Without entering into technical details, 
which might prove tiresome, it will interest the shareholders to know that 
polyphase generators to be made by the Company will mark a signal 
advance on anything of the kind yet produced in this country. I have 
myself, with other members of the Board, more than once visited the Con- 
tinent with a view to getting into close touch with the very latest develop- 
ments in polyphase and other electrical machinery, and I hope that the 
arrangements we have been able to make will put us quite in the front rank 
of electrical enterprise in England. We continue to enjoy an excellent 
reputation for tramway and rolling etock, and the output from the car and 
truck shop has been larger than it ever was before. We have recently built 
some very fine carriages for the Great Northern and City electric tube 
railway, and we have just completed delivery of two trial trains for Mr. 
‘Yerkes, who has in hand the electrification of the underground railways of 
London. There is a very considerable amount of electric traction work 
in prospect, and the Directora look forward with confidence to the Com- 
peny securing а large proportion of the orders for the plant and rolling 
stock that will be required. A contract department has been organised 
during the year, and several important contracts are already in hand and 
in course of negotiation. During the year an automobile department has 
been started, and has made satisfactory headway. Up to the present the 
regular types of petrol motor cars have been sold, and many letters have 
been received from buyers testifying to the reliability, speed and comfort 
of these carriages. Increased business in this department is looked for 
during the current year, and we shall welcome any shareholder or their 
friends who may wish to inspect the various types of cars which we shall 
have on view at our showroom at Victoria Works, Lambeth, within the 
next two or three weeke. 

Mr. SHINNER asked if there was any prospect of their getting any 
dividend on the ordinary shares. 

Mr. DUNN asked what was the amount of cash they had in the bank ; 
he saw no mention of such an item in the balance-sheet. He also should 
like to know why they had to borrow £47,000 from the bankera. In last 

ear's balance-sheet that item stood at £25,000. In 1900 they paid 
5 per cent. dividend, and they were told then that that was a very excep- 
tionally difficult year. 

The CHAIRMAN : Last year we only paid one-half of the preference divi- 
dend. This year we have paid the whole of the preference dividend, and we 
are £6,000 better than last year. The Directora are not in a position to say 
whether the Company will do better in the current year, but, personally, I 
hope we shall. Iam afraid it is not possible to answer offhand the question 
as to the exact amount of cash at the bank on Dec. 51. The point, how- 
ever, is not material, as whatever cash there was in hand was extinguished 
by the overdraft. If we had shown in the balance-sheet a sum cf cash in 
hand, the amount of the overdraft would have had to be shown just so 
much higher. The loan from the bank is a temporary matter, arranged so as 
not to unnecessarily permanently increase our share capital. Since 1900, 
when we paid 5 per cent. on the ordinary shares, there has been а consider- 
able increase of capital, some £78,000 of preference shares having been 
issued, carrying 6 per cent. dividend. Besides, we are now making more 
liberal additions to our reserve funds. I now move the adoption of the 
report and accounts. | 

Mr. J. S. RAWORTH seconded the resolution, and desired to express the 
indebtedness of tlie Board to the Company's staff who had so ably seconded 
their efforts to put the company on а thoroughly sound basis. The Board had 
been continually endeavouring during the year to meet the great changes 
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which had taken place in the business, and had had to make alterations in 
the staff. Both old members of the staff and the new members had put 
their backs to the new work, with the result that there had been a great 
improvement in the position of the Company, and, as the Chairman had 
raid, he believed that would be a progressive improvement, and that the 
Company would soon be in а much better position than it was last year 
and in the present year. 

'The resolution was carried unanimously. 

Resolutions approving the payment of the full preference dividend for 
1902 and the re-election of the retiring Directors (Mr. C. S. B. Hilton and 
Mr. R. P. Sellon) and the auditors were then carried, and a vote of thanks 
to the Chairman and Directors terminated the proceedings. 


Marconi's Wireless Telegraph Со. (Ltd.). 


The sixth ordinary general meeting was held on Tuesday under the 
presidency of Col. Sir CHARLES Еслм-Ѕмітн, K.C.B., C.S.I. 

The SECRETARY (Mr. Н. W. Allen) read the notice calling the n esting, 

The CHAIRMAN said: Gentlemen, I would like to explain that the 
board have deferred calling this general meeting so long mainly because 
they wished to be in a position to announce to the sharelioldera the con- 
clusion of the very important negotiations that have for a long time past 
been going on between the General Post Office, the Admiralty and your 
directora Much time and great trouble have had necesearily to be 
incurred in order to arrange a basis upon which, with due provisjon on our 


_ part for safeguarding the rights of the shareholders, the Government 


would accord its encouragement and co-operation to our enterprise, of 
which the main features seemed at first sight to be somewhat mysterious, 
undefined and illimitable. And, when, after the possibiljties and 
conditions attached to the new discovery were better understood and 
more fully diagnosed, this general tasis was settled, it was still 
a matter of difficulty to formulate and condense the conditions 
under which an agreement, satisfactory and just to both parties, 
should be drawn up, and to determine the regulations under which the 
Government would consent to go hand in hand with this company in 
utilising our invention, both for the Government and public service, with 
due regard to private and public interests. Asa direct result of these 
negotiations we are now on the point of concluding final arrangements with 
the Admiralty and the General Post Office, resulting in placing His 
Majesty's Fleet, as far as regards wireless communication, in a position far 
ahead of that occupied by any other of the navies of the world. The 
final draft contract is in the hands of the solicitors. As regards the 
General Post Office, we trust before long to secure the all-powerful 
co-operation of that department in openiog transatlantic communication 
to the world in general on much the same conditions as those which 
have been granted to the various cable companies. The Postmaster- 
General, whose patience and consideration in this matter are very keenly 
appreciated by us, has verbally given us to underatand that, as soon as we 
are able to prove to him that the transatlantic system is able to work 
regularly for commercial purposes, he will, under certain conditions, grant 
us the general facilities which we seek. Weareas yet unaware of the nature 
of the conditions, but we have every reason tohopethat these are not likely to 
be of a character that your directora cannot accept or negotiate to a success- 
ful conclusion. The final outcome of the negotiations with the l'ost Office 
depends upon, practical proof—which, indeed, has already been repeatedly 
given in detail—of Mr. Marconi's power to place upon a permanent working 
basis of commercial иё lity that system of transatlantic communication 
the very existence of which is, as you are aware, still denied in some 
quarters, apparently not very closely in touch with the current news of 
the day, or which refuse to understand or give credence to the reports, 
vouched for on absolutely unimpeachable testimony, as to what has already 
taken place. As to the conference which it was proposed by the German 
Emperor should be held at Berlin for a settlement on international lines of 
all questions connected with wireless telegraphy, at present we have very 
little accurate information, but generally speaking, we think the inaugura- 
tion of asystem intended to beapplicable to international wireless communica- 
tion all over the world, and to be adopted for use by the many more or less 
imperfect systems of wireless telegraphy in vogue, is fraught with appar- 
ently insurmountable difficulties, ‘some of a technical, but others of a 
business and practical character. It is for this reason that the proposed 
conference gives us—with the information that we now have before 
us—no anxiety, and presents for us but few points of interest. 
It is not necessary for me to remark upon our progress (luring the past 18 
months, which have covered a period of the greatest activity in the opera- 
tions of the company, but a comparison may advantageously be made 
between thelist of the stations and ships now equipped with our apparatus 
as compared with last year's list, Mr. Marconi himself, occupied as he has 
been with his ceaseless scientific experiments and improvements and inven- 
tions, has found time to pay repeated visits to Canada and the United 
States of America to perfect and extend his system. In no country in the 
world have we met with such whole-hearted support as in Italy, which 
claims for itself the honour of being the birthplace of Mr. Marconi. 

For the first time in the 12 months under review the income of the 
company has exceeded its expenditure. This is largely due to the payment 
of the Canadian Government on account of the agreement entered into 
with them for the establishment of a long-distance station. It may, how- 
ever, be remarked that the company now finds itself in a position to reap 
commercial benefit from that which it is anticipated will prove the most 
valuable part of its system—namely, long-distance communications, The 
large sums of money that have been spent in the past have been rightly 
spent in perfecting the apparatus for this purpose. But the expenses of 
organising a system of shore stations are firat costs, and the cost of 
maintaining these stations is practically the same for communicating with 
the very large number of ships which it is expected will utilise them now 
as it was for the very small number which were enabled to do во when they 


were first constructed. The passenger traffic to and from the British 
Islands focutes, it may be said, at the three principal ports of London, 
Southampton and Liverpool; but to cover this traffic many shore 
stations are required. The cost and maintenance of the shore stations 
has doubtless been relatively h'gb, but this will decrease relatively with 
the increased number of ships.  t'urthermore, the English traffic is at 
present only one way, that is from ship to shore, but when, аз the 
successful result of the negotiations with the General Post Office which 
we anticipate, messages can be sent to ships from any town in England, 
we calculate that at least double the present traffic will pass through each 
English shore station without materially increasing the cost of operating. 
Ав regards Canada and America, there is no Government monopoly of 
telegraphs. The Canadian Government has, as you know, been quick to 
foresee the great advantages to the empire of wireless telegraphy, 
and we trust that this public spirit will prove to be an augury of 
good business generally throughout the Dominion. You will all have 
read with interest the first “ Marconigram" of commercial news which 
appeared in yesterday's Times. Gratifying as this incident must be 
to all who wish to perfect international communication, it had 
long been anticipated by us as a matter of absolutecertainty, aud we trust 
that the appeararce of these marconigrams may soon be as regular as that 
of the morning papers. You will also have seen in the columns of the 
Press during the last few months & record of the important messages of a 
public character that have passed from time to time over the Atlantic 
Ocean by the agency of the Marconisystem. I cannot conclude my speech 
without bringing to your notice the high appreciation which the board 
entertain of the excellent services rendered to them by the managing 
director and the staff that in various capicities have served under him 
through the period under review. Of Mr. Marconi himself, the mainspring 
of all, it is unnecessary, and it would be unbecoming, for me to speak at 
any length. His services, the honours and the gratitude due to him for his 
overwhelming discoveries are matters that affect nof. only the board of thie 
company but the whole world. But we would eepec'ally bring to the 
notice of the shareholders the ceaseless and untiring efforts which in every 
direction the managing director, Mr. Cuthbert Hall, has rendered, and con- 
tinues to render, towards promoting the interests of this company, and to 
which the many gratifying results already obtained are largely due. I now 
move the adoption of the report and accounts. 

Mr. JOHN MOON EY seconded the motion. 

Mr. MARCONI then said: [t із a great pleasure to me to meet you here 
to-day, and, in response to your desire that I should address you, t» find 
myself in the position of being able to-report that during the interval of 
rather more than 12 months since our last general meeting the company’s 
record has been one of steady progress. You naturally wish to hear from 
me, and I am very glad to take this opportunity of telling you, something 
about the advances which have been made both upon the practical and 
upon the scientific sides of my system of wireless telegraphy. As is well 
known, public messages were sent for the first time across the Atlantic 
Ocean on Dec. 21 of last year. Since then hundreds of messages have 
passed, and we are at present supplying to the London Times messages 
from America at regular Press rates, identical with those fixed in our agree- 
ment with the Canadian Government. Certain extensions of the plant 
at the transatlantic stations are necessary before we can carry out commer- 
cial work on a large scale, but now that we have come to an understanding 
with the British Post Office as to the attitude I believe it will 
adopt towards this enterprise, these additions to the plant will, I am 
glad to say, be pushed forward with all possible speed. We have to 
thank the Italian Government for the great assistance they have given us. 
You will better appreciate the assistance rendered to us by the Italian 
Government when 1 tell you that if the company had required to hire such 
a ve:sel as the Carlo Alberto,” it would have cost them at least £8,000 per 
month. From the records of that voyage I find that over 40 messages, con- 


. taining a total of 1,200 worde, were sent and received across the Atlantic. 


Me:sages were als» received from Poldhu on board the“ Carlo Alberto" 
during the whole of her trip across the Atlantic, and also when she was 
lying in Sydney Harbour, Cape Breton. Owing to the report of а com- 
mittee appointed by the Italian Government, that Government decided to 
entrust me with the erection of a large power station in Italy for com- 
municatiog with America, and the Italian Parliament has just voted a sum 
of 232,000 for that purpose. The Italian Government has also agreed not 
to use for commercial purposes, or allow to be used in connection with any 
of their stations, for the next 14 years any other system of wireless 
telegraphy than that which beara my name. The cable companies and 
their allies, which seem always to have regarded the achievements of prac- 
tical wireless telegrapby as constituting a menance to their intereats, have 
continued during the pa:t year their campaign against myself aad my 
system, «specially in certain periodicals of the English technical prets, 
which are generally known to be associated witb, and in certain cases con- 
trolled by, the cable interests. It must, however, I fear, be a little dis- 
couraging to them to see that most of the difficulties which they fondly 
conceived would ог did bar our progress have already been proved to exist 
only a: cherished hopes and in the imagination of cable experts, and of 
some so-called wireless telegraphic experts, rather than in the domain of 
scientific fact. Accordingly, if we go through what has been said in the 
last few yeara, we notice that theobjections raised against wireless telegraphy 
completely change their character, аз one criticism after another is shown by 
results to be worthless. Thus, in 1899 I succeeded in telegraphing through 
space for the first time between England and France. The achievement at the 
time caused quite a commotion in the dovecotes of the cable interests, and 
questions were asked by almost everyone as to whether it might not be 
possible, in the near future, to work wireless telegraphy across the Atlantic. 
The very notion of this was at once decried as a wild dream by chairmen 
of cable companies, and at their meetings it was gravely declared that, m 


order to clear or surmount the curvature of the earth (a condition. ' 


which these learned experts appeared to consider essential) it would: 
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be necessary to erect towers at each end several miles high. The earth 
has certainly not become flat during the last three years, but yet 
no such fantastic towers have been found necessary to complete the 
achievement which was then declared во impracticable, and, in point of 
fact, no greater height is now required for talking across the Atlantic froin 
the Old to the New World than was employed to telegraph across the 
Straits of Dover in 1899. Thie, gentlemen, is not ad unfair illustration of 
the sort of criticism with which we have been met. I will give you another 
and etill more recent one. The objection has been freely rai:ed that the 
working of the power stations would paralyse the work of the ship-to-shore 
stations all round the coasts. Considering that there are in existence at 
present some 40 odd stations and ships of this class worked commercially 
in the interests of this and the Marconi Internstional Company, I hope, in 
first place, you do not suppose that your directors would bave been so 
oolish as to allow me to ruin the working of these stations merely on the 
chance of being able to communicate to America. And I think we may 
take it as equally improbable that the Italian Government, which now has 
its navy equipped with our apperatus of up-to-date pattern, would tbrow 
away £32,000 upon any scheme which might result in the faralyeing of ita 
ordinary naval service of wireless telegraphy. Yet it has been stated as a cer- 
tainty that such interference would occur. In order to set the matter at reet, 
Prof. J. A. Fleming recently took the trouble to come down to Poldhu, in 
Cornwall, where I was glad to give him facilities to verify, by as severe 
tests as he pleased, the facts to the contrary, as stated by myself— 
namely, that no such interference exists when up-to-date instruments are 
used at the ordinary ehip-and.shore stations. I commend to your atten- 
tion the whole of Prof. Fleming's report, as providing as good a reply as we 
could deeire to our critics upon the ground in question. Prof. Fleming 
states : —'' Whatever statements have been made ог are being made, they 
have no foundation in fact. When tested under conditions aufficiently 
strict to prevent ару collusion or advantage, Mr. Marconi’s statement that 
no interference whatever takee place holds good, that the operation of 
power stations such as Poldhu is absolutely without effect upon any com- 
munication between ship and shore, when carried out with the apparatus 
which he has invented, and which is installed by the Marconi Wirele:s Tele- 
graph Co. on ships and in the corresponding power station. . This 
only applies to the particular apparatus which is designed to prevent this 
interference. It by no means follows that any simple non-syntonic appa- 
ratus will not be affected, but then the reme y is to adopt the proper 
syntonic apparatus in cases where this interference arises. . . . In my 
opinion it has been established beyond any question tbat, even within а 
distance of 6 milee, the waves sent out from Poldhu do not ipt rfere with the 
operation of the transmitters and receivers which sre being placed on board 
ships by the Marconi’s Wireless Telegraph Co., and that the s:atements that 
the operation of power stations will play bavoc with such marine communica- 
tion are absolutely destitute of foundation." This extract from Prof. 
Fleming's report fully substantiates the view which I have previously 
expressed, that objections of this kind exist (fortunately for us) chiefly in 
people's imaginations, and more especially when those are of such a cast as 
to make the wieh the father of the thought. Thcse who are acquainted 
with the history of ordinary wire telegraphy ard of submarine telegraphy 
will remember how many objections which now seem to us to have been 
perfectly frivolous, were yet advanced in all seriousness against their utility 
and practicability at an early stage of their development. We must, there- 
fore, [ suppose, not be surprised if we encounter fome examples of an 
analagous species of criticism to that which declared that it would be 
impossible to prevent the cutting of telegraph wite» in country districts by 
boys, tramps and others, and that a cable, especially near its shore enda, 
would never stand the wear and tear caused by the motion of the rea. 

Passing to another point, it has been said by interested parties that 
excessive secrecy is being observed as to the working and the results 
obtained at our shore stations. If the contention of these persons is that 
I ought to admit to study the working of these stations a number of 
so-called experts who, whilst bolding a brief for the other;side, appear, 
unfortunately for that side and for themselves, to be unacquainted with 
even the rudiments of the art of wireless telegraphy, then I have no hesita- 
tion in stating that I am determined to adhere to my present policy. At 
the same time I am glad to declare openly that | have n» objection what- 
ever to show the working of transatluntic wireless telegraphy to men 
of science or engineers, whose eminence is undisput:d, and who have been 
able to consider the problems involved with an unbiassed mind. I am 
pleased to mention in this connection that Lord Kelvin and Prof. Fleming, 
aod I hope also Lord Rayleigh, are shortly going to witness the operation 
of long-distance wirele:s telegraphy, as well as a repetition of the non- 
interference tests already reported upon by Prof. Fieming. Тае progress 
of the development of wireless telegraphy has been and continues to be 
exceedingly rapid, and already it has surmounted a large number of the 
objections which have been brought against it, and of the difficulties, 
whether founded in imagination or in reality, with which it has been 
opposed, and since so many difficulties have already been faced aud ia due 
course demolished, I am confident that it will not now b» long before the 
moet important of those difficulties which remain will be likewise con- 
quered, and I believe that wireless telegraphy is on its way to ths rapid 
attainment of a position of such importance and utility to civilisation as 
perhaps only very few of us here can as yet foresee or realise. 

The CHAIRMAN: We owe our deep gratitude to Mr. Marconi for his 
exceedingly interesting speech. As faras the directora are concerned, they 
have always felt that if Mr. Marconi— which they have never for one 
moment doubted — із able to do all he professes, this invention will make 
way by its own weight, and that no amount of criticism or hostility can 
for à moment succeed in stopping its triumphant progress. You will have 
gathered from Mr. Murconi's speech with what fearless courage he invites 
all the criticism that can possibly be lavished on his discovery, being confi- 
dent in his own powera to meet everytbing that may be brought for xard, 
Апа to overcome all difficulties that may arise in the future. 


A SHAREHOLDER: Why are the accounts so long in arrear ? 

The CHAIRMAN : I have already said that we did not call the meeting 
earlier for the reason explained in my opening remarke, and that was the 
only reason. 

The resolution was then carried unanimously. 

The retiring directors and auditors were then re-elected. 

An extraordinary meeting followed, and an increase of the capital of the 
company to £300,000 by the creation of 100,000 further shares of £1 each 
was approved. 


CALCUTTA TRAMWAYS CO. (LTD.)— For 1902 the græs receipts wt ra 
£88,638. 118. 6d., expenditure £56,916. 19s. 7d., leaving £31,621. 11s. 11d. 
After paying interest, &c. (£15,429. 18s. 3d.), the available surplus (with 
£605. 12s. 5d. from 1901) is £16,795. 6s. 1d., out of which the directors 
recommend a dividend of 4s. per share on the old shares and 1s. on the 
new shares, being at the rate of 4 ver cent. per annum, tax free, which will 
absorb £15,613. 83. and leave £1,181. 18s. 1d. to be carried forward. 1902 
was (says the directors’ report) a very busy year, a3 much of the electrical 
work remained to be completed at the beginning of the year, and the elec- 
tric running was not commenced until the opening of the Kidderpore sec- 
tion on March 27. It was not until the second half of the year that the 
advantages of electric trac:ion commenced to be felt, and then to the full 
extent for only about one month. For the first half-year passengers 
increased by about 500,000 and the receipts by £3,500, for the second half- 
year the increases were upwards of 1,500,000 and £12,300 respectively 
over 1601. The directors consider the result very satisfactory. 


CHISLEHURST ELECTRIO SUPPLY CO. (LTD.)—The directors’ report 
states that the number of equivalent 8 c.p. lamps connected to Dec. 31 
bad increased from 6,691 to 8,329, and the gross revenue from £1,805 to 
£2,566. Including £94. 9з. 2d. brought forward, the net profit is 
£808. 2s. 6d., out of which, after paying all charges, the directors recom- 
mend a dividend at the rate of 3 per cent., tax free. During the year the 
Bromley (Kent) Electric Light and Power C», (Ltd.) purchased practically 
the whole of the shares of the company. 


MERSEY RAILWAY CO.— The chairman (Мг. F. G. Sheppard) announced 
at the meeting on Tuesday that the conversion of the line to electric trac- 
tion was approaching completion. The directors had resolved to give a 
three-minutes’ service between Liverpool and Birkenhead continuously 
from morning till night. The stations were being brightly illuminated, 
lifts accelerated, stations thoroughly cleaned, and electric lights were being 
placed throughout the whole length of the tunnel. Already a series of 
satisfactory trial runs had been made with the electrical plant. The diffi- 
culties of ventilation, which had hitherto proved so serious an obstacle to 
the success of the company, would be removed. They were not yet in a 
position to announce definitely the date of opening, but the matter had 
progressed so far that the Board of Trade inspection was being arranged for, 
and it was hoped it would take place within a few weeks. 


NORTH STAPFOR' SHIRE TRAMWAYS CO. (LTD.)—At the annual ineet- 
ing last week the directors’ report given in our last issue was adopted, 
the 6 per cent. preference dividend declared, and also a dividend of 6 per 
cent. on the ordinary shares, carrying £773 forward. Mr. Garcke having 
resigned, the election of Mr. W. G. Bond in his stead was approved. 


SALISBURY ELECTRIC LIGHT OO. (LTD.)—At the recent meeting the 
chairman (Mr. W. M. Hammick) said the profits were exceedingly good. 
The directors felt that they should endeavour to build up a reserve, and 
proposed to carry £800 to reserve. Не drew attention to the large 
amount spent on plant, mains, &c. (£11,740), and said they must look forward 
to that amount increasing. Mr. Gripper thought no company in the 
country could show a much better record for the same period. А сой deal 
of their success lay ia the fact that they had acquired water power. They 
generated their current very cheaply indeed. The actual cost of coal and 
water power worked out at a little over zd. per unit, which, if they were 
using coal only, would be probably nearer ld. At a subsequent extra- 
ordinary meeting the capital of the company was increased from £20,000 
to £50,000. 


TYNEMOUTH AND DISTRICT ELECTRIC TRACTION CO. (LTD.)—At the 
meeting last week the report, abstracted in our last issue, was adopted and 
& dividend of 74 per cent. declared. Work in connection with the exten- 
sion to Whitley Sands is shortly to be taken in hand. The bill for the 
extension to Preston had been abandoned owiog to the opposition by 
the Tynemouth Corporation. 


WILLANS AND ROBINSON (LTD.)—Tohe directors’ report for the half- 
year ended De:. 51 is issued, and states that, after writing off as deprecia- 
tion £5,759. 0з. 54. and paying interest, the balance to credit of profit and 
loss (including £5,388, 18s. 7d. brought forward) is £25,541. 8s. 11d. Out 
of this the directors propose the payment of the 6 per cent. preference 
dividend, and at the rate of 7 per cent. per annum on the ordinary shares 
(making 84 per cent. fur the year), absorbing £21,666. 9a. £2,500 is placed 
to reserve, leaving £1,374. 198. 114. to be carried forward. As it is not 
proposed to reinstitute a separate debenture sinking fund, the general 
reserve fund must be regarded as in effect including a debenture sinking 
fund, and the practice of makiog a substantial addition to reserve should, 
in the opinion of the directors, be adhered to, even in unfavourable times 
like the present. The directors regret to have to submit accounts so much 
less favourable than usual. The result is in large part accounted for by 
the fact that interest has to be paid on the sum invested in the Qucen’s 
Ferry works, which as yet earns no profits; the earnings of the Rugby 
business alone would admit of an increase of about 4 per cent. in the divi- 
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dend upon the ordinary shares. This cause of falling-off in the rate of 
profit upon the capital as а whole was, of courae, foreseen, and may be 
regarded as temporary, but it is right to point out that the profits upon 
the engine business itself are smaller, owing partly to increased competi- 
tion and lower prices, which are felt genera!ly in the engineering trades, 
and partly to the fact that the much larger sizas of engines now called for 
cost more to produce in proportion to the pricas obtainable. Since the 
ead of the half-year the boiler works have been startel, and work com- 
menced upon a number of boilera, but it is not expected that the boiler 
works can contribute substantialy to the profits during the present year. 
In view of present tendencies in the engineering trade, and the greater 
cost per horse-power of the company’s principal speciality when made in 
the large sizes now necessary, the directors have continued their endea- 
voura to widen the basis of the company's operations. The new gas engine 
business shows promise of eatisfactory increase, and the directors have 
settled the terms of an agreement with a powerful Continental combina- 
tion, which will place the company in a position to introduce into this 
country an invention which they believe will be recognised as of high 
importance to users of both steam and gas power, and which they hope will 
bring many orders to the company for engines of a type not at present 
made by them. 


NEW COMPANIES, LIENS REGISTERED, &с. 
—— 
NEW OOMPANIES. 

LONDON TELEGRAPH AND STEAM GAUGE ELECTRIC CO. (LTD.)—Reg. 
March 24, capital £1,000 in £1 shares, to acquire and carry on busiaees of 
electrical engineers, manufacturers of ships’ repeating engine steering, look- 
out telegraphs, &c. Reg. office: 1654, Brunswick-road, Poplar, E. 

LYON PATENT REFRIGERATOR (LTD.)—Reg. March 20, capital £12,000 
in £1 shares, to acquire inventions and patents for improvements in refrige- 
rating and in electrical heating apparatus and electrical resistances referred 
to in an agreement with H. Lyon and F. W. Monke, to deal in refrigeratiug 
machinery, plant and apparatus, and to carry on the business of refrigerator 
manufacturers, &с. The first directors аге F. Monks, F. W. Monke, Н. Lyon 
and W. H. Webb. 

NATIONAL PROVINCIAL ELECTRICITY CORPORATION (LTD.)—Reg. 
March 27, capital £30,000 in £1 shares, to construct, lay down and fix cables, 
wires, lines, mains for tramways, accumulators, lamps, belle, meters, instru- 
ments and works, to generate, accumulate, distribute and supply electricity, 
and to carry on the business of electricians, electrical engineers and con- 
tractors, suppliers of light, power, heat, &c. The subscribers are A. West 
(electrical engineer), E. W. Oakley, C. Hooper (electrical engineer), A. F. 
Fippard (electrical engineer), W. T. Pressland (electrical engineer), G. W. 
Handley and A. T. Handley. 


LIENS, &c., REGISTERED. 

A. B. P. ACCUMULATOR CO. (LTD.)—£10,000 debentures (100 of £100 
each), created March 11 and dated March 20, 1903, and a deed of even date 
have been registered. Property charged, company’sundertakingand property, 
present and future, including uncalled capital, subject to £7,500 prior 
debentures. (Juarantors, E. Schweich, R. S. Benson and F. L. Pease. 

GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—Issue on March 17 of 
£500 debentures, part of series created Nov. 19, 1900, to secure £15,000, 
charged on undertaking and property, present and future, including 
uncalled capital. No trustees. Total amount previously issued, £12,100. 

NEWCASTLE.UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—Istue on 
March 19 of £2,200 debentures, part of series created Oct. 3, 1901, to 
secure £250,0C0, charged on undertaking and property, present and 
future, including uncalled capital. No trustees. Total amount previously 
issued, £143,000. 

SALISBURY ELECTRIC LIGHT AND SUPPLY CO. (LTD.)—Mortgage or 
charge dated March 16, 1903, supplemental to trust deed of Jan. 1, 1899, 
to secure not more than subscribed capital for time being (now £20,000), 
plus bonuses payable under debentures, has been registered. Property 
charged : Property at Salisbury comprised in a conveyance dated Dec. 14, 
1897. Trustees: W. B. Hopkinsand F. E. Gripper. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate 4 per cent, (since Oct. 2, 1902). Price of 
silver 22134. per os. (April 2), Consols (22 per cent.) 9015-90 for 
money, 9011—9015 for account; 21 per cent. 901—903 (April 2), 
Consols Pay Day, May 6; Stocks and Shares Continuation Days, 
April 15 and 23 ; Ticket Days, April 16 and 29; Pay Days, April 17 and 
50 ; Mining Share Carry-over Days, April 14 and 27. 


ANGLO.AMERICAN TELEGRAPH OO. (LTD.)—The directors have resolved, 
after placing £6,000 tocredit of renewal fund, to declare an interim divi- 
dend for the quarter ended 31st inst. of 15s. per cent. on the ordinary 
stock and £1. 10s. рег cent. on the preferred stock (leas tax) payable May 1. 

BROMLEY (KENT) ELECTRIC LIGHT AND POWER CO. (LTD.) — The 
capital of this company is to be increased to £100,000 by the creation of 
10,000 new £5 shares. 

KIDDERMINSTER AND STOURPORT ELECTRIC TRAMWAYS OO. (LTD.) — 
At the meeting last week the directors’ report was adopted and a dividend 
of 7s. per share declared. 

MERTHYR ELECTRIC TRACTION AND LIGHTING OO. (LTD.) — The gross 
receipts for 1902 were £13,740. Of this £1,677 is available for distribu- 
tion. The 5 per cent. cumulative preference dividend absorbs £1,500, and 
the balance of £177 is carried forward. 


STOCK EXCHANGE NOTICOES.—The Stock Exchange committee have 
ordered to be quoted and have fixed April 7 as а special settling day for a 
further ic sue of 100,000 fully-paid 6 per cent. £5 preference shares of the 
British Westinghouse Electric and Mfg. Со. (Ltd.). The committee haya 
also ordered £100,000 firat mortgage debenture stock of Ferranti Limited, 
and 6,666 fully-paid vendors’ ordinary £10 shares, a further issue of 2,000 
fully-paid ordinary £10 shares, and 2,000 fully-paid 5 per cent. £10 pref- 
ence shares (Nos. 40,001 to 42,000) of the Potteries Electric Traction Co, 
(Ltd.) to be quoted. The committee has also been asked to allow 10,000 
" A" 6 per cent. fully-paid cumulative £10 preference shares of the 
British Aluminium Co. (Ltd.) to be quoted. 

WYCOMBE (BOROUGH) ELECTRIC LIGHT AND POWER 00.—There was 
а profit of 25,000 on the past year’s working of this company. 


ELROTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. © — 


Line. 
ended or Dec. in, 4. .]| fna or 
| | (a) egi Amount рае 0% 
| £ £ £ 
*Aberdeen Oorporation. . Маг. 28 | 840 ＋ 295 43 | 41,566 |+ 10,556 
Ayr Corporation. „ 28 167 T 14| 45 | 12,096 в 
s ee 2. 2. . . . „ 20 162, .. | 114 1,766 s 
*B ham Tramways.) „„ 28 | 5,108|+ 430| 12 | 57,965 |+ 3,746 
"Blackburn Corporation. „ 27 743|4 152 | 41,113 |+ 4,822 
Blackpool Corporation „ 26 | 334|- 38 52 | 41,884 |+ 1,088 
Blackpool and Fleetwood, „„ 28 | 611/+ 156!... ко = 
Bolton tion ...... „ 29 | 1,686|— 193) 52 | 84,438 |+ 7,525 
BournemouthCorporatn „„ 29! 892| .. 57 | 16,911 — 
Bradford Corporation... „ 29 | 5,308 |--1,571| 52 171,985 | + 105,308 
Brighton Corporation ... ,, 29 | 795 + — 5 18 13,267 |t 5,946 
Brisbane Tramways...... Feb. 11 | 2,332'+ 170 6 | 14,065 + C86 


"Bristol Trams & Carriage Mar. 27 | 4,511/+ 301| 18 | 73,104 + 6121 


Buenos Ayres & Belgrano, ,, 1 5179 + 547 9 | 27,339 + 2,872 
Burnley tion. „ 28 716 7 19) 26 | 17,0:6 — 
Calcutta Tramways Со... „ 23 R 81, 10, TR 099; 13 |R417,421 +818064 
Camborne- Redruth ...... „ 30 107 21| 2,557 m 
Cardiff Corporation ...... „ 28 1,688 | 52 | 77,025 — 
Carlisle Tramways Со... , 28 155,4 612 1,827 + 289 
Central London Railway „ 28 | 6,972.+ 851| 13 | 90,841 + 4,997 
Chatham & Dist. Lt. Rys. „ 26| 469 12 4890; .. 
City & South London Ry. „ 29 3,120 465 15 | 41,965 |+ 3,026 
Cork Elec. Trams. Co.. „ 26 390+ 212 4,722 1+ 582 
Devonport & Dist. Trame „„ 20 405+ 60] 114 4,291 — 57 
Doncaster Corporation. ids Pa бз € ID 
Dover Corporation ...... „ 28 185 — 51 52 | 11,201 |- 205 
Dublin & Lucan Railway) — 2. Pu jus АВ e 
Dublin Southern Dist... „ 27 736+  5|812 AES + 3,308 
Dublin United... „ 27 3.602 4 187 512 | 41,139 ! 
Dudley—Stourbridge.... „ 20 700/+ 20 113 7,681 |+ 721 
Dundee Corporation .... „ 25 797 ＋ 185 46 | 35,926 |+ 5,892 
East Ham Council ....| „ 28 | 610 4 185 40 | 19,867 |+ 4,968 
Gateshead & Dist. Trams „„ 2) | 775|4 108 114! 9,020 |+ 1,955 
Glasgow Corporation. „ 28 |19643 |+1,691 42 (527,426 +19381 
Gravesend—Northfleet | „, 20 191| .. : 114) 1,966! = 
Greenock &PortGlasgow| , 20 486/+ 37 114 4,589 |+ 457 
Halifax Corporation...... t, 25 | 2,1751+ 304 851 | 60,361 —— 
написа Tramways..| , 20 254+ 55 114] 2,428 + 525 
Hull Corporation.... . . „ 28 | 1,761'+ 79 52 | 91,749 54 
Isle of Thanet Co.. ,, 28 558 - 1 fos o 
Kidderminster & Dist....| „ 20 10l|- 3 114, 1,106 
Kirkcaldy Corporation.. „ 25 176] .... | 14 126 
Leeds Corporation ...... „ 28 4,996 ＋ 425 52 262148 
Liverpool Corporation.. „ 21 9,510 — 5 12 110,099 |+ 5,294 
i 1 Overhead Rly.) „ 29 + 185|{13 | 19,496 |+ 1,627 


Li 
Manchester Corporation. 


Merthyr. . . . „ 20 180 12 114) 1,924 


Newcaatle-on-Tyne Corp| ,, 28 3, 110 T 1,042 12 


CECT 
| С" Bo x 
fon 
S & 3 


Middleton .... „ 20 229) . | 114 22 986 T 

7 9 eee 
“Oldham, Ashton & Hyde.) „ 20 512 ＋ 26 114 5,742 + 621 
Perth(W.A.) Elec. Trams „ 27 | 1140|+ 75 512 | 14,667 |+ 1,565 
Peterborough ............| „ 20 1188 ... 8 | 1,039 „ 
Poole & Юїв%...........„...| „„ 20 257|4- 20: 113 2,557 |+ 515 
*Portemouth Corporation re ai oan е - - 
Potteries . . . . „ 20 1, 505 - 75 114 16,628 |+ 1,570 
Rothesay ........... бе» » 20 451+ 18| llj 455 + 129 
*Salford Corporation . ,, 30 | 5,041|+ 494) 52 144,032 vis 
"Sheffield Corporation.. „ 29 | 4, 255 4- 431, 13 | 52,261 |+ 5,099 
Bouthampton Corp. ...... „ 26 | 891|+ 115 ... vs .. 
"a rib Corporation... E WT — i “Без 

Tramways ..| „ : 220 + 64) 114 2,376 + 

8. Stalfordahire Trams..| „ 20 745. – 430 114 7,718 — 297 
*Sunderland Corporation. „ 29 | 1,061 62 у or 
Swansea Trams. „ 20 | 425 24 114| 4,880 489 


Taunton Trams... „ 20 48 | — 
Tynemouth & Dist. =| „ 20| 220+ 21 113 
Tyneside Trams Co.. „ 25 | 251| .. 

allasey Dist. Coun. ... + - 
Weston · uper- Mare ,, 18 29 — 11 276 — 


Yorkshire Woollen Dist.) „ 20 | 174 .. 44 633 ssa 


ne comparisons are w 
et 


ee These comparisoms are with the corresponding period la W year. corresponding period la %t year. 
Рибу rical ¢MimusSdays. t Fortnight. «Pius 8 days § Plus 2 days. 
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ELECTRICAL COMPANIES’ SHARE LIST. 
Amount! LAST Previous ADAE BUSINESS рони 
— oF Drvi- NAME, Wrxx's PRICE, 8 ome DIVIDEND рти. DURING WEEK 
SHARE. | DEND. MAR. 25. Apr. 1. ENDING APR. 1 
TEES н : ELESTRISIY SUPPLY. T A & s. d. Highest | Lowest 
Stock | di Do. 4j 1st Deb. Stock Рту. Certs, (red. 2 24 120 123 118 121 314 4 ы e" A 
7,500 10 160 Bournemouth and Poole Hlec. Supply Ord. xd 134 14} 12} 13} 518 6 - —. е 
7.4% ve 4/6 По. A per Cent. Cumulative Pref. . NAR A n'a Т 10 11 4 110 M vid S 
7,500 10 AP 1 Do. Cum. Second Pref. a x M „310 10à 11 ee — н 
£70,000 | “rw э Do. per (ent. Debenture Stock (red. .....| !03 106 108 106 4 411 А e eee 
£50,000 | Stock e Bromley (Kent) Elec. Light and Power lst Debs, 102 105 102 106 — = - Еж 
10,000 b 4/8 | Brompton & Elec. Supply — 10} 111 104 10 814 5 * P Әх 
20,000 5 3/6 Do, 7 per Cent. Preference ........ awe] (a 104 10 1 8 6 8 | Marchand September - — 
89,000 5 8/0 | Oalcutta Elec. Mio. Барр! 9 (1 to 80,000) ы, ........« 7 8 7 8 418 e" — ө 
10,000 b 13 Do. (30, 001 3.000 —yjͤ— eee. „ „„ 7 8 7 8 4 1 8 T» 900 one 
000| Stock 4% | Central Electric Senne Oc. 4% Guar, Deb, Stock. 106 100 100 109 818 8 — T m 
70,000 $ 60 | Charing Oroes & Strand Miso. 1 9 94 9 9b 5 5 8 | February and August 975 2} 
Sm „„ om | Ж eee, А | a RER "-" а 
H > Undertaking 4 Pret. oo see ae E one oe 
4300,58 | Btock 4% ing 4% 104 106 105° 107 8 15 3 i 106 ы 
64,436 E 3/0 pots os. 1-14, 000820, 601 60,08 6 64 8 64 ea 5o pea E е 
te, % | Steck “2 Do. per Oent. bear Btock (red.) .. 109 112 109 112 4 0 9 | June and E - 
70,505 10 100 Ону of on Electric Lig — p ED si 1 415 3 | Februaryand Angust 1 - 
40,000 10 6/0 6 per Cent. rem err RES 13} 143 1 4 4 2 9 | January and July ..... 13 - 
£100,000 | Stock 5% Do. ; per Cent. Debenture Stock (red.) ....| 122 127 123 127 318 9 | June and Decem e — 
6800.000 Stock 4 Do, 44% 2nd Deb. E EA 103 106 103 106 4 5 8 * -— ә 
$0,000 10 4/0 Oounty of Londen and Bras а хі) 83 9 84 9] 4 4 8 e m өө 
8 2,000 10 6/0 tive Preference xd 12 18 12 18 412 4 | Maroh and September 12 ж 
4 Stock AX De „ре e ipeo. 8 (alla) (rd us Н. Иб 112 109 112 4 011 id )10 110} 
10,000 b 3/0 | tricity Bup pply Ge S» 6 64 6 64 4 10 11 : d 
£50,000 | Stock rH Do, 43 lst Debenture Shock ox (red E 102 105 — os 1033 > 
11,000 à 8/0 Hove Electric Ordinary..... — Haa pater 7 84 8 9 4 811 — ecc 
11,000 à 5/0 and htsb Ordinary d 1 111 13 1H 4 611 a = P 
19,000 i $2 Do, 6 Oent. lat *9999**9*9 во **9499 HR PRE вве + 64 7 64 7 4 5 9 January and July 9% = oe 
290,000 | Stock 4x Do. 47 Deb, Stock (red.) 100 108 100 103 817 8 she - is 
&130,000 Stock 4X — Kenstn.& Kngtbg.Co.& Notting Hill Oo.(J't.Btn.)4x|Xd:04 107 103 dice 315 6 а ae “3 
4111,000 з . | London Electrico Supply Ordinary [Deb. Stk. (red.) H 2} 2 2 — e " 
49,7 40 $ 8/6 Do,  $perOent. Аа RTE 6 bs 6 5 00 — 513 514 
£150,000 | Steck 4? Do.  &4perOent. Ist 100 103 10" 103 818 Б | Mar.June,Sept,Dec. 101 - 
100,000 10 7,6 | Metropolitan Elec. Suppl . (1 to 85,000) . xd} 184 —!9] 18 19 818 4 April and Octo эк AC 18 
Stock x D^. per Oent. t Ned. 8 e 108 118 109 llt $19 8 |Juneand December..| 1104 ves 
Btook 1 Do. Oent. Mort. Deb. Stock ( 98 101 £8 101 810 8 бє 100 np 
uS | — '^ | e* | моа MecirioOrdinary | М 18 ie Hee ACER] Г ERA Б, 8 
£50,000 100 4% Do. 4 per Cent. 1st Mort. рем. er eant xd| 101 104 99 102 318 6 ж — 
12,194 F/0 Oxford Electric ow 00.00.006 eoe b 6 b 6 4 11 8 [T] е ... 
£50,000 | Stock «x, Do. 49% Debenture Stock ............... 98 10! 98 101 319 6 x os кк 
10100] 100 T 2 n 1 100 yest [o we | gs April and October 5 
„ - c о ontreal .Dba. ха " ап tet өө 
0, 000 Д 96 | St. James wand Pall Mall ee — 15 16 15 16 410 8 | February and August 153 15 fa 
10,000 5 3/6 Do. 7 per Oent. Preference —— — * 8} 9% 8% 94 8 13 8 I n тее ee 
* 50,000 | Stock 847 Do. $i pe per Cent. Debenture Stock (red 2 2 99 11 98 101 a 9 6 ow 5 
4.000 y 2/6 | Smithfield Markets Electric Supply Ord 3 3j 3 8i 4 8 4 ese - eoe 
480,000 | Stoor 1% Do. ( Debonturer ...... — 85 $8 88 93 * 66 zz 
$5,000 м 19 | Mouth London Electric Supply Ordinary - | х0) 33 $ 1 4 476 i 34 81 
80,000 5 22% | Urban Electric Supply О — рї 4 5 à E — eos et 
110.000 ; YEN DU, OU, се — (ШТ 3 9° ч 419 4 | March and Beptem 198 123 
; 66 | Westminster Wleetri Rupplv Ordinary ' корок ' ; ber 
38,141 5 2/6 Do. брег Cent. Cum. Pref. . .. , CÈ ü e 61 814 1 - - 
TELEGRAPHS, 
667,100 108 4X "African Direct Telegraph 4% Mort. Dab. (red,)...... 97 101 97 101 4 0 1 | January and July - on 
ib 10 = Amazon Te —r NENTS teoer ee pee 2) 8) 24 3j ec? June ала .. эга = 
119,700] 100 ves Do,  &perOent Debenteras n s~n 70 80 70 80 m wes - 
£788,840 took 18/0 lo-American s.s.. K* „ͤ%„%„„„„„„%ù.? „„, 50 53 49 52 5 15 3 Feb, May, Aug, Nov. 5 
106,580 stock 86/0 . Preferred..... ete e t soes „ 93 95 91 $3 ó 19 1 LU " 044 92 
£3,105,580 | rock 1/0 De. DIU durior use Жаңы bud am cz M. uM 8& 9 011 1 94 88 
888,800 8100 82 Oommeroial Oable Capital Btock — ....... q . 100 170 160 170 414 2 | Jan., Apr., July, Oct. e E 
1,881,877 44 |. Do. ( per Oent. Dobenture Btock .... ... xd 90 98 8) 92 1 1 2 " 91% 914 
1 10 47 Ouba Submarine Ordinary — EL ra A ^i 74 6a 7 5 6 8 February and August ove vee 
6,000 10 10% Do. Preference 10 per Cent. 995905 *** 1 14% 184 14 6 17 11 ' U ж ose 
18,000 * 2/0 Otrect Spanish dins ten xd 24 84 2% 34 5 14 4 April and October — © 
6,000 5 5/0 Do. 10 per Cent. Gumulative Preference xd 7 8 7 8 6 510 — - 
£30,000 50 42 De: ONE Da o re ond NC ЧЧ 085 10% | 4 8 8 | January and duly o „н om — 
60,710 ю 3/0 | Direct United States Oable . . . . . ха) 94 10] 9 10 6 310 тк a Apr., J 108 og 
292,800) 100 | 442 | Direct West India Cable 44% Hg. Db. (within Nos. 1| 99 10? 99 102 2 8 — we 
44,000,000 | Stock 25/0 | mastern Ordinary Ito 1,200) (raed.]| 1:9 194 19 ш 5 12 1l Ten. Хр, оаа 121 119i 
£1,965,565 Stock 17/e Do, N per Cent. Preference Stock > 85 88 81 87 4 0 6 85 8t 
800,000 | 19 2/6 | western Extension ........ „ 1% 19 512 0 |Jan., Apr., July, Oct. | 1 11 
820,000 — Bioch 42 Do. ( per Cent. Dobenture Stock 1908 108 105 108 814 1 | February and ugust - eee 
300,000; 100 4% |*mestern and В. African 4% Mort. Deb., 1909 ....... | 99 10? 99 102 818 8 | Feb and August - — 
4200, 000 b» 4% Do. (per Gant. Mauritius Sub. Debs. (red.) „| 101% 106% 101% 104% 8 17 8 | May and November M 
150,000 10 5/0 Great Northern of e е AN 26 7 25 27 5 11 1 January and J TM 25§ ES 
£66,300 0 44 Aal rb Dermada Carle à Y let Mort Deb (wihaNos. 99 102 99 102 4 8 7 | Jun? and Decem - - 
17,000 * 12/6 | 1пһйо-Бпгорвап............................. [1 to 1,300) (red. | 87 41 eT VON 6 111 | May and November .. 37% - 
£100,000 100 6x London Platino-Brasilian 6 per Oent. Debs., 1904 ..| 1090 104 100 104 5 15 4 | March and September з - 
£100,000 100 4% Pacific & Euro Tel. 4% Ба Debs, (red.) - 97 100 97 100 4 0 0 June and December... — - 
15,609 10 eee *West African elegraph Shares "ТҮ Т ee cee **" "9994M КҮ 3 4 8 4 ewe oae ve see 
80,008 M oam Woest Ooast Of E T .ccoccccccsccoces 9*90— 866 в “ee. se вә oe 
£150,000 100 1x * Do. 4 per Oent. Debentures 9*9 D. r9 299 weteeeee 96 99 96 99 4 9 9 January апа J 60—000 eo? ese 
88,321 10 "ie West India and Panama 524 „ %„ OES ровове зове ве h ү те 14 May and Novem еее г< өөө 
84,563 10 6/0 De, Sper Contd. let Prel. 5. „исе scan. ces 64 6 6% el 8 17 10 " T ei 6 
4,669 10 a Do. 6 per Cent. 2nd Proforenos ..... ..... s sses 4 5 4 5 — tes 
280,00 ш 5% |+ Do. 8 Per Oent. Debentures 19 102 989 109 418 6 155 5 and ушу g. —— Mire au 
307,980 lc 8/0 Uim Telegraph (late Br zili n Submarine)... хі) 11 12 11 12 5 16 8 and Weber. 11j 1% 
275,000 19t 5% 5 per Bars. Debs. (2nd Series, 1806) . . 101 104 101 104 416 9 * а 
518,945 Stoo’ 44 De é per Cent, Deb. Stock (red.) , 96 99 96 99 418 983 973 
64,000 5/0 Шу pala) «ens 414 47 1 4 5 5 3 | August 
* Ohili T hone fall офа вое. — Pes „ 4 mehr Gane эң eec 
72,080 1 242 | Monte Video Telephone abus ы» i i | i 5.00 3 — ө — 
86.492 L 1/0 Do. брег Cent. Preferences. . . I l 500 " E — 
21,988,333 Stock 6 National Co. Preferred Stock erret 98 170 98 100 6 0 7 ve 921 98 
81,900,667 Stock 44 ро. Deferred Stock . оза 78 15 75 77 517 1 өө» 104 78 
15, 10 6/0 Do. 6 per Cent. Cumulative lst Pretere: o 13 14 13 14 4 5 9 | February and August on eee 
45, 10 6/0 Do, 6 per Cent. Oumulative 2nd Prefersnos .. 12 13 12 13 412 4 " " one e 
$50,000 i 2/6 Do. брег Oent. Non-Oumulative 8rd к. ad 63 6g 53 68 413 0 " " 51 5 
62,000,000 | Stock X |* Do. 8 Stock 8% per Oent. (red. ...... 97 100 97 99 811 1 | June and December... A T 
&600,000 | Stoor t Do. á per Cent. Debentures Stock (red.) , 101 103 102 104 817 8 12 102$ 1024 
171,504 1 0/6 Orlental 2999999990997 09999 *94*9 —————— ЛТ T 1 l 1 6 0 0 April and October...... qas 0 
58,000 6 8, 0 United River Plate 999999999 9944009994 991 „„ „6 „„ tt tees 5 54 53 54 6 10 5 J unnm ntl Eden і ЕРЕ 
60,000 5 2/6 Do, 5 0umaulative Pref. |... . „ 4 bà 43 tà 415 8 | June and December ... ves ove 
@)70,047 | Steus 6X |* De, Брег Oent. Debenture Steck (red.) er 104 107 105 108 413 8 | June and December... " - 
L 
FINANCIAL, INVESTMENT, Ac. 
19,900 5 8/0 | Electric and General Investment 6% Cum. Pref. ... s б of А 
180,227 10 1/9 | Globe Telegraph and Trust 8 8 516 2 pe ere duy, СЮ — 
11.839 40 f c ˙ ud) d pln ЫЙЛАЙЫН айы дес > 64 7 iu 7} re = -—L—— Oelobar...... 612 э 
^ eoa MNN Cant aM Палама Manian "Гетта 1a 11K им: ETS E 1 3 
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PaxzvIOUS EATE PER BUSINESS Do 
МАМИ! Wxuzr's PRICE, W Cunt. DIVIDEND DUL DURING WEEE 
MAR. 25, Apr. 1. YINLDED, 


ELECTRIC RAILWAYS, TRAMWAYS, &o. & s. d. Highest | Lowest. 
Anglo-Argentine Shares (I бо 260,007) . 4 ч ч 4 6 6 | April and October. 472 1i 
Permanent 6% Deb. Stock ... 185 180 125 130 412 4 - — — 
Barcelona Tramways Ordinary PIECE ICD MEX 11 9 11 214 6 — 91 = 
Cumulative Preference . еее нне E 10 9 10 6 0 0 — бе — 
i Debenture Stock (red.) . | 95 100 95 100 410 0 e 2 = 
Blackpool and Fleetwood Tramwayn. .. .. | 13 14 13 14 4 12 10 - e - 
— Electric Trams. Investment Ord. % 0200226 + 8i 83 81 „өө ~ ча oo 
Do. 5 Cum. Pret. 2499958 "2999009 49OQEUOPX Т **5 294089 5 at 5 5 0 0 s.. ... ose 
Do. 43% Deb, Prov. Certs. wor] t5 doqhas sáb canto: | шь а = r~ - m 3 F and А eee eee 
"— ы: == and Oarriage райы ebruary and August өө 4 
and Oarriage Ordinan Sess] "ME M 10 log 8 15 11 As BN >м 
Do: Soe Gen. Debentures . 10 108 107 10) 818 4 | February and August — m 
British 8 Elec. Rr. Def, Ord. St.. 9? 72 69 12 — — ec өю 
Ba. Peet c 97 92 9r 531 Pd “ - 
Do. 449 let Mort. Debs. . . . 104 106% 104% 1067 | 4 6 ! m чө — 
British Electric Traction Ordinary. . . 13 14 181 14 MA e ел 13 18,2 
Do. 6% Oum. Pref. ..... сс собата 19 124 12 124 416 0 | February and August 12 124 
Do. s per Cent. Perpetual tures ... xd| 124 127 122 125 400 «is 126 123; 
Buenos Ayres & Be о Ordinary "эзе вве. 22 24 2j 2 — oo 2 à ee 
Do, ex «€ 4 50 Á Pref. ТІТОВ 5i 5 Н. b b 1 4 * tri one 
Do. в” Е 21212122286 СООО OSS COSC tss [III bł 5 b 51 b 4 4 soe Ба ee 
Do. брег Cent. Оеһеп{иге#й................... 106 — 104 106 109 412 3 ые 107 а 
Do. 5% 3nd Deb. Rt'k Prov. Certa. (all pà. ...| 98 10! 98 101 419 7 - 101 " 
Calcutta Tramways (1 to 70,900) — 1+ 7 7t 71 118 9 РЕ ive m 
9 (fully N 70 „001 to 102,268) s.e эзе esses 7 1% 1 7% ее» oo sso .. 
lst tock (Red) "ТҮҮЛ пае Hee ee oe 106 108 106 10) 4 2 11 ese 1651 90 
Cape 1 c Tramways Shares. . eee etn 2% 21 21 24 591 * 28 : 
Zentral London Ordinary Stock . . . e | 105 18 104 107 814 9 | June and December 106 104) 
Do. 4% Preferred tock OOS OFF FOE THESE ЬЫ os 103 106 108 106 8 15 6 өзө det 
Do, Deferred Stock soe COT Oe == totoe FOR FET ете Fee FEE > 107 110 106 1(9 8 13 Б es 1072 107 
Do, 4% Deb. *- % „% 116 119 116 119 8 7 6 — ose re 
City of Birmingham Trams, Co. 5% Qum. Prei. 5 5 6 53 4 10 1L л - s 
. 4% 1st Mort. Debs. ЛЕНЕ: 101 104 101 10 8 17 8 не 
("ity and South Los Railway Ооп. Ordine s =.. " a E = 15 ‘ : : February and August 
\ 5 t. Perpetual Preference і 
1896) "ТТТ FOE Coe eee eee eee 299 Cee ЫШЫ à 128 13t 128 181 8 16 4 T soe ^ 
Do. (1901) ws. eg CC AM 125 128 126 128 818 2 бе 
Do. per Gent. Perpetual Debenture *. ув 119 16 119 8 710 | May and November 
Colombo Elec, Tre & Ltg. 5% 1st Mt. Deb. (red) 102 104 103 105 417 1 - 
Dublin United Tramways (1896) Ltd. 3 A RS. 14 18 14 818 7 e": 
Do. рег Cent. Preference....... = 16 16 15 16 815 0 — 
Do. 33 per Cent. Mort. Debs, (red. y... psa. duh 94 97 94 97 812 2 2 
Electric & Traction of Australia 6% Cum. Pret. 34 4j 8i 4à 613 4 се 
Do. брег Cent. Debenture Stock (red.) 97 100 97 100 5 0 0 i 
Great Northern and City Railwy Pref, Ord, (4%) - 8 9 8 9 8 6 8 a 
B Tramways Ordinary. . 203 213 20$ 21 413 0 March and September 
per Oent. Preferenco..........«... . .. . 14 144 14 14 4 210 а ; 
Do. ioe per Gant. Debenture ... 11 112 11 113 812) 8 | January and July 
"ule of Thanet Elec. Trams and dient e 5% Pref xd 4 43 4 44 5 11 1 pu 
А Do. : epe Cent. (n Stoch y" 97 5. é : E 5 ә 
Liverpool Overhead Railway mary ee 6 6 8 0 | February and August 
По. P per Oent. Preference ...4.. one lig 11 10 11 4 10 10 = 
Do. 4 par Qant. Debenture „ш... 101. 108 101 103 317 9 | January and July ...... 
London United Trams 5% Cum. Pret. 3 114 12 114 12 4 8 4 ES 
Do. 4% 1st Mortgage Debenture Stock .. 106 108 106 108 814 8 ИР 
Metropolitan Electric Trams Deferred ............... P. А 72 з - * 
Do. 5% Cumulative Preference ... .. -— i 1 į 1 4 811 - 
Milwaukee Elec. Rl. &Lt.Co.6%30yrCn. Mrt. Buda „| 110 115 110 115 4 611 а 
Montreal 3 B'Iw*yBt'rl'g57 Mort. — 102 104 102 104 $16 2 = 
Do. Sterling 44 8 (1931) ..... ....... 106 108 106 108 4.8 8 ря 
New General Traction Ord UE RN MI jmd 15 23 1 3 cal E 
Do. 6 per Oent. Oumulative "Preference ...... 2¢ 8% 24 34 — MER „„ 
Do. 5 per Cent. Mort. Debs. (Reg.) 4| #1 96 91 96 5 4 2 - 
nk A.) Elec. Trams, Ltd, 1st Mrt, Deb, Stk 100 10 100 105 417 1 на 
Potteries 6 ner Ooni, Oumanlative Proferemor .. ... XE 9 |4 bruary and August 
per vo епу... 1 1 à 416 3 | Fe А 
Do. ‘4 Cent, Debenture Stock  ....... 105 108 105 108 £ 87.1 m 
South Lanc Electric Traction & Power Ord... os — E 
Do, Preference (£1 pald) .. 2 в - — — April and Ootobes 
Do. Debenture Stoo (100% РАШ) . .«« January and July ..... 
Waterloo and City Ordinary M opi н idi n QUU UR 97 100 97 100 3 2 6 | June and Decem 
ELECTRIC MANUFACTURING, &0. 
Alliance Electrical Co. 6% Cum, Pret. . . . . à i i i 618 4 - 
Aron Electrici Meter Ordinary .. веноз „„„%„n7 s... i eee ... 
Do. 6 ulative Preference ...... vis à i i = March and September 
British ted and Helsby Cables s Ordinary "xd 8 81 Tà 8 6 5 0 | July and February 
Do.  6perOen:. Prefarenoe . 52 6$ 51 61 416 0 | January and July . 
Do, 44% 1st Mort. Deb. Red. e ee e AUR . 206 108 107 4 410 ae 
Do, (1902 Issue) 102 106 102 106 4 5 0 КЕ 
British Thomson-Houston 447; ist Mrt, Db. Stock. 103 105 103 105 4 5 8 — 
British Westinghouse 6% Preference... ~...... .. 6 6% 6 64 416 0 ee 
Do. 4 per cent. Mortgage Deb, Stock аа C359 104 104 104 8 18 11 uod 
Brush Electrical E — "өөө TT 1 li 1 1} March вно ове 999 ово 599 ове тав 
Do. брег Oent. Pref. on- Gum. o x 11 21 12 ? 6 0 0 | Marchand September 
го 9 рег Oent. Perpetual lst Deb. Stock... 93 102 93 102 4 8 8 | March and tember 
1 2nd Debenture Btook . LLL 85 95 89 94 H 14 11 January and uly ..... 
Садаға СЕ le Construction Ord. .................. 18 144 133 144 6 17 11 i" А 
Do. ; per Oent, Cumulative Preference... 5 6 5% 6 4 8 4 10 " 
Do. per Oent. Ist Mortgage Deb. (rod. 108 112 108 112 4 0 8 | November and May 
Oastner-K Alkali Оо. кы раі). SOC „„%„%% % serene 4 14 i Р б 12 0 ooo 
Do, 44% First Mort. Deb. — е 92 97 92 97 412 7 - 
Ohadburn's Shi Telegraph 36 %% , ха 1 і 1 6 0 0 March 999 ооо 999959 роб зев ee 
,Orompton and (Nos. 1 to 54,000) ............ «. 2 8 2 23 6 0 0 | January and July 
Do. Cent. First Mortgage Bob. (red.) . 102% 106% 102% 106% | «15 8 i 
Edison & Swan United (““ A" Shares) (43 paid) È 1 і T February and August 
Do. 1 paid).. 6 „„ 6 „en „ 1$ 26 14 24 - "n n 
Do. per Oent. М Deb.Btock (red. ** 73 77 78 77 5 4 Б | June and December... 
Do, 5 per Cent. Second Debenture Stock хё| 77 82 75 80 6 5 0 vie 
pcm Electricity Oorporation Ord. ........... 64 7 64 7 5 0 0 | Half-yearly ............- 
Cumulative Preference . .. xd 64 6 6 412 4 өөө 
per Cent. Firat Mort. Deb. (гөа,) cus 106 108 107 110 4 3 6 өгө 
оао бо. e lj 2 11 2 6 0 0 парите 
Do.  7perOent. Cumulative "Preference. — 3 24 8 418 4 | July — 
Do. t per Oent. lat Mortgage Deb. ке 99 102 99 102 819 0 |J anuary "and July a. 
Electrolytic Alkali Ordinary . . ons — 
Do. 7 per Cent. Cumulative Preference.. i 14 | 1 512 0 — 
General . (1900) Ltd, 5% Cum. Pre. — 10 104 10 415 8 - 
Do. 1st orage Debentures seco xd} 100 108 99 102 B 18 5 - 
Beers те 1 34 отка Ordinary «en . 15 16 15 16 716 8 | February and August 
t. Preference ...... 5 5 5 bà 4 110 " " 
95 d ced Cent. Mortgage Deb.Stock (red.]. | 107 111 107 1l 411 ii " 
India aut eat Gutta Percha, &0,, Works  ............ 183 19 18$ 19% & RT i " 
Do. Oent. lat Mortgage Deb. (red.) . 100 103 100 103 817 8 March and September 
Mather and latt 5 per Cent. Cum Pref. . . . 11 12 là 12 к mn and September 
Parker (Thomas) Limited Ordinary  ..... 144 154 14$ 154 6 9 0 - „нева tee es 
тири 3 ара Maintnos, хі & bonus 86 89 B6 39 à 3.1 Mala and July. 09902 
per . Debenture Bonds, % 101 104 101 104 816 3 nuary and July 
Willans and Robinson Ordi „ 71 84 7 8 6 Е 0 Apel end N Ç 
Do. 6 per Cent. Oumulative Prei 6 7 п 4 Б 9 5 
Do. h ^ per Cent. lat Mort. Deb, IILIIL ILICE 101 104 101 — І 8 17 8 May and & A" От wann 
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Sete: 

Yer another form of radiation has been discovered. The 
discoverer is M. R. Вгомргот, already well known for his 
independent discovery of the coherer and his proof of the 
propagation of Röntgen rays with the speed of light. The 
new radiation (described on p. 1010), which will probably 
‘become known as the Blondlot raya," resembles infra-red 
rays in iis invisibility and its opticsl character, but Róntgen 
ways in its penetrative power. Unfortunately, it cannot be 
photographed, and unless some automatic process of impressing 
the rays on a plate 13 discovered, we shall fall short of a startling 
-advance in the practical application of obscure rays to surgery. 
Where Róntgen rays are at a disadvantage is that they cannot 
be reflected or focussed, and consequently nothing but silhouette 
images can be produced by their means. If the Blondlot 
rays had a photographic action, or at least an action on a 
fluorescent screen, it would ba easy to focus them on a hidden 
object, say, a diseased bone, and make an ordinary image of 
it. As it is, the nearest spproach to a sensitive screen would 
Seem to be a surface consisting of a large number of minute 
‘electric sparks. But whatever the practical outcome of this 
remarkable discovery, it is certain to throw “ a new light" on 
а great variety of physical phenomena, and to give us а 
considerable extension of our visual faculties. 


Ar the meeting of the Royal Commission on London Traffic 
last Friday, what purported to be the views of the Corporation 
of London on the question were stated. Ав expounded by 
Mr. А. C. Morton, however, who explained that he repre- 
sented the Corporation officially as Chairman of the Streets 
Committee, the scheme which the Corporation suggests has 
а peculiar vagueness about it. The proposals for restricting 
and regulating, and possibly vetoing, any new means of com- 
munication which may be brougiit forward are definite enough, 
it is true; but the manner in which the suggested traffic 
tribunal would encourage private enterprise to come in and 
relieve the present congestion of traffic is left entirely on 
one side. Mr. Morton, as spokesman for the Corporation, 
proposes that the new permanent tribunal should be em- 
powered to hold inquiries precisely similar to the present 
inquiries by Parliamentary Committees, and that it should 
have power to direct the local authorities and “other 
persons" to make improvements. He suggests, moreover, 
that the cost incurred by the Corporation itself and other 
local authorities in opposing new schemes before this tribunal 
should be borne by the companies bringing forward the new 
schemes. But while establishing this new tribunal to safe- 
guard what Mr. Morton considers to be the interests of the 
Corporation, he desires that all the old weapons of attack and 
defence against railway and tramway companies should be 
retained—to wit, the local authority veto on tramways, the 
power of the City Corporation to prevent surface work in con- 
nection with the tube railways from being carried on during 
the daytime, and the general powers of opposition before the 
Parliamentary Committees. 


Geer и 
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Mr. Morton was severely questioned by the members of 
the Royal Commission, and those who read the report ‘of the 
proceedings on another page of this issue will posaibly suspect 
that the Chairman of the Streets Committee unconsciously 
exceeded his mandate, and that the views he put forward 
were, to а large extent, the personal views of Mr. ALPHEUS 
CLEO HAS Morton rather than the well-considered opinions 
of the Corporation of the City of London. To the impartial 
mind it would appear that it should be to the ‘interest of 
the Corporation to assist and not to oppose any additional 
means for facilitating the conveyance of the 1,200,000 
persons who come into the City every morning and leave it 


every evening. 
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Ax interesting report has been made by Mr. C. E. C. ӨнАз- 
FIELD With regard to the first year's working of the surface- 
contact tramways at Wolverhampton. Two of the most 
important questions it investigates are those of safety aud 
reliability. Under the former heading, daily tests have shown 
that, during the twelve monthe, the number of defective contact 
boxes in which the contact studs remained charged at poten- 
tials of over 50 volts when not covered by а car was 109, of 
which 48 were observed during May and 16 during June. 
From February to April, 1902, when 1:8 miles of track only 
were running, no such accidents occurred. In May, 5 miles 
of track were open, in June and July 8:1 miles, in August 
9-8 miles, and from September to February, 1908, 11 miles. 
During the latter six months the number of cases of studs 
charged over 50 volts was 40, and it should be added that 85 
additional damaged boxes were detected and repaired while 
ihe potential of the studs was still between 10 and 50 volta. 
Although these figures appear high, it may be noted that 
only seven cases of electric shock (two to pedestrians and five 
to horses) are reported, and all of these occurred during the 
month of May. Moreover, 44 of the 48 studs found charged 
at over 50 volts during that month were on boxes which 
had been damaged during the hasty laying down of one 
particular length of line in time for the Wolverhampton 
Exhibition. As to the question of reliability, it is stated that 
the number of car-miles ** lost on account of defects in the 
Lorain system was only 0:18 per cent. 


— 


As а result, Mr. SmawrieLp is of opinion that, both as 
regards safety and general reliability, the Lorain surface-con- 
tact system compares well with other systems, and he contends 
even that, although there is greater liability to shook, there 
. ig less general risk of serious injury to users of the street 
than with an overhead system. We fear that the figures 
quoted above will not quite convince electrical engineers on 
this point. Detailed figures in the report show, however, 
that practically all the surface-contact boxes during the last six 
months had been damaged by short-circuits, and, as these 
short-circuits were to а large extent the work of naughty little 
boys placing scrap iron across the track at points and cross- 
ings where the studs and rails come near together, it would 
appear that the remedy should not be difficult. 


— — 


IxrERxsTING figures are also given with regard to the extra 
consumption per car mile due to the Lorain system. This 
works out to a larger figure than might have been anticipated 
—viz., 0-25 units. made up of the following items: Exoita- 
tion of magnets, 0:111; carrying extra weight of Lorain car 
equipment, 0:181; leakage current, 0008. This means a 
total consumption of 22 per cent. more than would be required 
for an overhead system in similar circumstances, as the number 
of units per car-mile worked out to a total of 1:4, including 


these items. The cost of maintenance of the surface-contact | S 


system is also greater, and the capital charges are, of course, 
considerably more than would be the case in an overhead 
system. We reserve for a future issue the publication of the 
report itself. 
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Tux article on the electrolytic winning of antimony which- 
we print elsewhere, is worth attention less for what has been- 
achieved than for the possibilities which it presents. The 
author quite correctly states that antimony has a steady and. 
increasing use, and that its extraction may well be studied, 
and if possible the older metallurgical methods improved or 
superseded. It is known that in the laboratory, for analytical 
separations, the electrolysis of antimony trisulphide dissolved: 
in sodium sulphide will yield a coherent reguline metal, and: 
the efforts of inventors have been properly directed to traus- 
late this method into a manufacturing success. The keynote: 
of the new process is the use of caustic soda at the anode with 
the object of suppressing and utilising the sulphur liberated 
by the electrolysis of the thioantimonite. The solution 
obtained in this way is fitted for use as a solvent of antimony 
sulphide from a fresh portion of the ore, and the operation of 
extraction and electrolytic deposition can be repeated. The- 
principle is sound and the industrial future of the method 
depends solely on considerations of cost, This, as do all. 
similar problems, requires detailed inquiry; on the data now 
available a good prima facie case for investigation has been. 
established. 


но — G —À——ÀM 


Dublin Local Section.—There will be no meeting of the 
Dublin Local Section of the Institution of Electrical Engineers 
on April 17tb. Оп April 24th, Mr. A. W. Whieldon will read 
a Paper on The Future Developement of Electric Generating 
Stations.” 

The Liverpool Overhead Railway.—More or less sensational 
reports have been published with regard to an accident on 
the Liverpool Overhead Railway on Saturday last. We are 
informed, however, that the incident was of a most trivial. 
character, consisting only of а few cables fusing. The whole 
incident did not occupy five minutes. 

Wolverhampton Tramways.—Mr. C. E. C. Shawfield, borough 
electrical and tramways engineer to the Wolverhampton Cor- 
poration, asks us to state that certain figures which have 
appeared in the Press during the last fortnight, alleged to 
have been extracts from his report, were published without . 
his authority, and have never existed in his report. We sum- 
marise the main points of the report above. 


Personal.—The appointment of Prof. J. A. Ewing, F.R.S. 
(now Professor of Applied Mechanics and Mechanism in the 
University of Cambridge), to bə Director of Naval Education 
in connection with the recently-instituted reorganised scheme: 
of education in the Royal Navy, has now been officially 
announced by the Admiralty. The appointment has already 
been notified in The Electrician for March 20th, p. 885.—— 
The Rev. A. C. Headlam has been appointed Principal of 
King’s College, in succession to the Rev. Dr. Robertson. 


Cable Interruptions. Date of Interruption.. 
Latakia— Oy pruun n q June 21, 1 
Dominica— a May 9,1 
St. Lucia—Martinique .............................. .. May 9, 1902 
Gusdeloupe—Martinique .............................. May 9,1 
Puerto Plata— Martinique ..... ........................ July 10, 1902 
Anjer— Kalianda .......................................... Aug. 2,1902 
Guantanamo—Mole St. Nicholas Aug. 5, 1902 
Cayenne — Pinheiro n . q Aug. 13, 1902 

St. Lucia —8t. Vincent ............................. . Sept. 19, 1902 
Reissi-Issa (Yemen)—Camaran ......... TEA . Oct. 22, 1902 
Paramaribo— Cayenne ............................... Feb. 27, 1905 
Jamaica — Colon .. .................. оон. Mar. 13, 1903 
Accra— Lagos J April 7, 1903 


Royal Institution Lecture.— Lord Rayleigh in the last of his 
aturday lectures on Light dealt with matters of almost 
purely optical interest. He began with a disoussion of the 
resolving power cf diffraction gratings, and passed to the con- 
sideration of the resolving powers of the eye and optical 
instruments in general. In this connection he described. 
Fraunhofer's arguments, tending to show that the most 
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highly.developed microscope can never reveal a structure of 
much finer grain than the half-wave length of average light. 
Of considerable interest, too, was the lecturer’s description of 
interference methods of testing the planeness of worked glass 
surfaces. Here the surface being worked їз placed upon a 


standard glass surface, or just beneath the surface of clean: 


still water, and the interference fringes produced by the air 
film or water film, as the case may be, observed. If the worked 
surface is perfect the fringes will be straight, parallel and 
equidistant. 

New Cable Ship.—A new steel twin-screw cable steamer, 
Henry Holmes, built for the West India and Panama Tele- 
graph Co., has been launched by Mesars. Napier and Miller. 
Her principal dimensions are : Length (low water line), 210ft. ; 
breadth, 81ft. Gin. ; depth, 18ft. Gin., with a gross tonnage 
of about 1,000 tons. The vessel, which has been built to 
Lloyd’s highest class and to Board of Trade requirements, is 
fitted with three large circular cable tanks in the holds. The cable 
machinery is a special feature, the main engines being placed 
forward on the upper deck, while at the bow and stern there 
are large sheaves and drums fitted for paying out and picking 
up the cables, and in addition the vessel is fitted with every 
modern mechanical and scientific appliance for cable laying 
and repairing. The main engines, supplied by Messrs. David 
Rowan & Co., Glasgow, consist of a double set of triple- 
expansion engines, with cylinders 14in., 22}in., and 36in. by 
27in. stroke, working at а pressure of 160ib. The “ Henry 
Holmes will replace the ss. “ Grappler,” which was lost with 
all on board during the volcanic eruption at Martinique. 

Dr. Henry Wilde's Claims.— We learn that Dr. Henry 
Wilde has given notice of appeal against the decision of 
Mr. Justice Buckley on the motion which was decided on 
March 14th, and reported in The Electrician for March 13th 
and 20th. It will be remembered that this judgment set 
aside, as frivolous and vexatious, certain libel proceedings that 
Dr. Wilde was bringing against Prof. S. P. Thompson, the 
alleged libels being contained in Prof. Thompson’s books 
“ Dynamo-Electric Machinery” and “The Life of Michael 
Faraday."—— The Society of Arts Journal for March 18th con- 
tains a long letter from Dr. Wilde’s solicitors in relation to an 
article on the early application of the magneto electric machine 
for metallurgical purposes, published in the issue of the Journal 
for June 80th last. The letter refers to a statement in this article 
with regard to the patent of Millward, which statement, it 
says, is misleading, as the writer of the article, although he 
does not mention Dr. Wilde's name, in effect alleges that 
his [Dr. Wilde's] invention of the separately excited dynamo 
was anticipated by Millward’s patent.” The letter concludes 
with the suggestion that Sir Henry Truman Wood, the secre- 
tary of the Society of Arts, * wil), no doubt, now wish to take 
steps to rectify, so far as may be possible, the mischief caused 
by the article of which our client complains.” 


Wireless Telegraph Notes.—A short telegram, conveyed by 
means of the Marconi Company's service, was published in 
The Times of Friday last week, and two more, aggregating 
19 lines, on Saturday. Saturday’s Times contains, in addi- 
tion, two long telegrams from their New York correspondent 
evidently transmitted through the ordinary channels. Except 
in these two instances, up to Wednesday all the other tele- 
grams appearing from The Times New York correspondent 
since the first one inaugurating the new service on 
March 80th, have apparently been sent by cable in 
the usual manner.——A Reuter telegram from Rome 
announces that the Italian Government is about to enter 
into a contract with Mr. Marconi for the establishment on 
the coasts and the islands of Italy of about 12 wireless 
telegraphic stations for commercial as well as strategic 
purposes. Mr. Marconi is expected to arrive in Rome about 
the 25th inst., and an elaborate reception is being prepared 
for him by the civic authorities ; he will be received in audience 
by the king. The Daily Chronicle states that a deadlock 
has occurred in the negotiations between the British Post 
Office and the Marconi Company. The trouble has arisen 
over the terms upon which the Post Office is willing to collect 
the land fees in this country upon transatlantic messages. 
Satisfactory arrangements have been made with the Canadian 


Government and with the telegraph companies of the United 
States. 


Engineering Standards Committee.— We have received from 
the Secretary of the Engineering Standards Committee a copy 
of the following correspondence :— 

Board of Trade (Railway Department), 
London, S.W., March 24, 1903. 

Sm: Referring to your letter of November 25th last on the subject of 
the grant desired in aid of the. funds of the Engineering Standards Com- 
mittee, І аш directed by the Board of Trade to state that they laid the 
request of the committee before the Lords Commissioners of His Majesty's 
Treasury, and urged in support thereof that the work being carried out by 
the committee is of the greatest importance and one that might well be 
encouraged by the State. 

In response, the Treasury have expressed their willingness to include in 
the Board of Tiade vote for 1903-4 a sum of £3,000 as a contribution to 
the funds of the committee for that year only, on the understanding that 
they are not thereby pledged to continue the grant in later years. 

After the sum has been voted by Parliament for the purposes of the 
committee, the actual expenditure under the vote will have to be authorised 
by this Department on the recommendation of a committee which should 
be specially appointed for the purpose by the Institution of Civil Engineers, 
and should contain one ex-officio representative of the Board of Trade. 

In conveying to the Engineering Standards Committee the decision come 
to by the Treasury as to the grant to be made, the Board of Trade desire 
me to state that they regard the work undertaken by the committee, 
including, as it does, the preparation of standard specifications for engi- 
neering works, and of standard sections of rolled iron and steel, together 
with the standardisation of parts of locomotives and electrical appliances, 
as tending to reduce both the cost of production and the time occupied in. 
completion, and as beirg of the highest value to the country at large. 

I am, Sir, your obedient servant, 
Francis J. S. HoPWOOD.. 

Leslie S. Robertson, Esq., Engineering Standards Committee, 

28, Victoria-atreet, S. W. 
The Assistant-Secretary (Railway Department), 
Board of Trade, Whitehall, S.W. April 3, 1903. 

Sm: I have the honour to acknowledge the receipt of your letter of 
the 24th ult. informing me that the Lords Commissioners of His Majesty's 
‘Treasury have included in the Board of Trade vote for 1903-4 the sum of 
£3,000 as a contribution towards the funds of the Engineering Standards 
Committee for that year, and stating that the actual expenditure under 
the vote would have to be authorised by the Department cn the recom- 
mendation of a committee which should be specially appointed for the 
purpose by the Institution of Civil Engineers, and which should contain 
one ex-officio representative of the Board of Trade. 

The main committee have had this letter under consideration, and 
desire me to say that nothing would be more agreeable to them than the 
appointment of representatives of the Institution of Civil Engineers and of 
the Government to advise as to the actual expenditure under the vote. 

The committee have communicated your letter to the Council of the 
Institution of Civil Engineers, with the result that that body is prepared, . 
on behalf of the Institution, to deal with the question of making recom- 
mendations as to the expenditure under the vote in accordance with the - 
terms of your letter. Iam informed that the committee in question will 
consist of the following :— 

The President of the Institution of Civil Engineers ; The Senior Vice- 
President of the Institution of Civil Engineers; Mr. James Mansergh, 
Е.К S., Sir Jobn Wolfe Barry, K.C.B., Sir William Preece, K.C.B., Sir 
Benjamin Baker, K.C.B., Sir Douglas Fox, Past Preeidents of the Insti- 
tution of Civil Engineers, Mr. Archibald Denny, М Inst. C. E., with a 
Representative of the Board of Trade. 

The Secretary of the Institution will no doubt communicate with you 
in regard to tbe matter, and I shall be glad if you will kindly inform me 
whom the Board of Trade propose to appoint as their representative. 

The committee desire to take this opportunity of putting on record their 
appreciation of the Government's deeire to assist the trade of the country 
by placing at their disposal not only financial support, but also the 
valuable services of representatives of the various Government depart- 
ments, 

The committee venture to hope that when the present vote is exhausted 
the Government will favourably consider the desirability*of further assis- 
tance, asthey attach very high importance to the neceesity of organising & 
permanent body which shall keep in touch with the scientific and practical 
development of the trades concerned, and be prepared to revise the stan- 
dards by addition or deletion, and to modify the methode of testing as - 
neceseity may arise. 

I have the honour to be, Sir, your obedient servant, 
LESLIE S. ROBERTSON, Secretary. 


MEETINGS OF SCIENTIFIC SOCIETIES, &o. 
TUESDAY, April 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS: GLasaow LOCAL SECTION. 
8 p.m. Meeting at 207, Bath-street. Paper to be read. The 
Valtelina Three-Phase Railway," by M. T. Pickstone. 
WEDNESDAY, April 15th. 
RoyaL MICROSCOPICAL SOCIETY. 
8 p.m. Meeting at 20, Hanover-square. Paper to be read: “Опа. 
New Method of Using the Electric Arc in Photo-micrography," 
by E. B. Stringer 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмікв р’Аівв.] 


А New kind of Light.—R. Blondlot makes an important 
-communication on a new kind of radiation which he has dis- 
-covered by its action on a very small electric spark. It is 
emitted by Róntgen ray tubes, but has properties entirely 
-distinet from Röntgen or Becquerel rays, from cathode rays, 
ultra- violet light, or ordinary light. It penetrates aluminium, 
black paper, and wood like X rays. Unlike these, the new 
rays are polarised when emitted, are subjeot to further rota- 
tory or elliptic polarisation, and can be refracted, reflected 
and diffused, but exert no photographic action and pro- 
duce no fluorescence. The author obtained а rotation of 
2540р. or 80deg. by means of a set of mica plates. 
The interposition of a mica plate having its axis at an angle 
of 454өр. to the plane of action of the new rays destroys 
their original rectilinear oe: for their subsequent 
action upon the small spark remains the same whatever be 
the azimuth of the plate. On interposing a second plate of 
mica normal to the first, or a Babinet compensator, the recti- 
linear polarisation is re-established. Hence, there is true 
double refraction. “But,” continues the author “if double 
refraction exists, then, a fortiori, simple refraction must 
exist, and thus I was led to enquire whether, in spite of all 
the fruitless attempts to produce the refraction of X-rays, 
I could not obtain a deviation by a prism. I therefore made 
the following experiment: l focus tube sends through an 
aluminium screen a beam of rays defined by two vertical slits 
‘made in two parallel plates of lead 8mm. thick. The small 
‘spark is placed on one side of the beam, so that it cannot be 
‘reached by it, or even by its penumbra; this is proved by the 
fact that the interposition of a lead plate produces no effect. 
Now let us iaterpose in the beam an equilateral quartz prism, 
with its refracting edge on the side opposite the spark. Ifthe 
prism is suitably placed, the spark becomes much more brilliant. 
On removing the prism, the «park becomes feebler. This phe- 
nomenon is clearly due to a refraction, for if the orientation of 
the prism be changed, or if it be replaced by a quartz plate with 
parallel faces, no effect is observed. The experiment may 
also be made in a different manner: The beam is first allowed 
to fall upon the spark, and it is then deviated by the prism. 
The beam is then looked for by means of the spark, and is 
found to have been displaced towards the base of the prism, as 
in the case of ordinary light. Having proved the existence of 
refraction, I sought to concentrate the rays by means of а 
quartz lens. The experiment succeeds easily. One obtains 
the image of the anti-cathode, extremely well defined as 
regards size and distance by a greater brightness of the 
small spark.” He also obtained geometrical reflection by 
producing a conjugate focus and reflecting that by means of a 
polished glass plate. Quartz has an index of refraction of 2 
for some of the rays, at all events, but there is probably a 
whole spectrum of them, for the deviation by the prism is not 
sharp. The author has not yet determined the wave-length 
of the rays. On reducing the current which feeds the focus 
tube, the new rays persist long after the tube has becowe dark. 
An induction coil of a few millimeters spark-length suffices to 
furnish them. 


(R; Вгохргот, Comptes Rendus, March 23, 1903.) 


Phosphorus Émanation.—A piece of phosphorus imparts 
electric conductivity to the air in which it evaporates. Other 
solids, such as sal-ammonias, benzoic acid and napthalene, do 
not produce any conductivity, although they may produce a 
thick fog. G.C. Schmidt maintains that the conductivity 
is not due to an “emanation of ions, but simply to the 
fact that the phosphorus fog contains a great number of 
oxidation products having a high conductivity. They acquire 

а charge during their formation, and then follow the lines 
of electric force. But this charge is only imparted to the 
particles by contact with one of the condenser plates 
providing the electric field. Whatever plate happens to 
be nearest, attracts the particles in the same manner in 
which a rubbed glass rod attracts a pith ball. That the 
‘visible cloud is the bearer of the conducting particles is proved 
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by the fact that the conduction varies continuously with its 
aspect. There is no saturation current, and the rela: гп 
between E. M. F. and current intensity is a linear one. The 
conductivity decreases as the heavier particles fall down to 
the ground. The author proves that they consist of various 
phosphoric acids. Sulphur oxidising in air just below its 
point of ignition produces no conductivity, since it does not 
produce a fog of solid conducting particles. 


[G. C. Зонмірт, Ann. der Physik., No. 4, 1903.) 


An Electric Micromeler.—P. E. Shaw has devised a new 
measuring machine in which contact is not judged by the 
sense of touch, but by the establishment of an electric current 
which traverses а telephone, and indicates its establishment 
by & olick. The apparatus is shown in the diagram, where S 
is the micrometer screw and Q the contact usually employed. 
The cradle C, with the lever MNL, is only used when the 
contact cannot be made directly in the machine, but must be 
made with the free movable end P and transferred to t by 
leverage about the fulorum N. In the arrangement marked 
Q, y is an ebonite plate and x, and =, steel plates. The bind- 
ing screws V and w are connected up with a cell, a resistance: 
and а telephone.  Ordinarily they are isolated from each 
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other by the ebonite y, but when the screw S is brought down 
upon =, there is a circuit through the upright B and the bed- 
plate A. The advantage possessed by this instrument over 
the Whitworth machine is that the screw S can be tightened 
in the nut without interfering with the toach, and back-lash 
is thus avoided. The unit of the instrument is the micron, 
0:001mm., and the error does not exceed that amount. It 
may be made sensitive enough to measure down to 02% by 
adding a train of levers. | 
(P. E. SHaw, Phys. Review, March, 1905.] 


.... т сш =ске косу та M — 


Electrically operated Gold Dredges.—According to the 
Engineering and Mining Journal of New York a new develop- 
ment in the Atlin District ia British Columbia is the intro- 
duction of gold dredges. A contract. it is said, has been let 
for a dredge of this class to the Western Engineering and 
Construction Co. of San Francisco. The power will be gene- 
rated by water at а point some 2 miles from the dredging 
ground. The dredging machine proper, which will be operated 
entirely be electricity, includes buciets to take the material 
from the bottom, a steel hopper into which the gravel is 
emptied, revolving screens, a separate chute for carrying off 
large stones and boulders and a sluice-box for saving the gold. 
The utilisation of water power through the medium of elec- 
tricity will be of especial advantage in the Atlin, where fuel 
13 scarce and costly. The electrical equipment, which is sup- 
plied by the Westinghouse Electric and Mfg. Oo., includes 
two 180kw. alternators, which are to be belt driven by 
waterwheels ; two F type variable-speed induction motors, 
with controllers; two standard C type induction motors for 
driving the pump—one of 20 н р. and the other of 50 m.r., and 
a 15 н.р. C type motor for operating screens. 
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ELECTRICAL PROGBESS IN INDIA. 
(FROM A CALCUTTA CORRESPONDENT.) . 


At the last meeting of the Legislative Council of the 
Government of India the Indian Electricity Асі, 1908,” 
was passed. It will come into force later on by notification, 
together with the rules under it, which are to be framed with 
the assistance of an Advisory Board appointed for this pur- 

. This Act marks an era; up to the present time there 
been little attempt to legislate on the subject, and what 
legislation exists has been eminently unsatisfactory. The 
new Act has been before the public for some two years, but 
awakened little interest until it was on the eve of becoming 
law when (as is usual) some of the lay newspapers began to 
send forth amateur criticism of an unusually weak character. 
It will be found, however, that most of the worst features of 
the English acts have been modified and that some useful new 
features have been added. The privileges and righta of the 
public appear to be fully safeguarded, while at the same time a 
number of the irritating and hampering restrictions in force 
in England have been abandoned. If electrical enterprise does 
not now forge abead it will not be the fault of the framers of 
the Act. The reports of various Select Committees, as well as 
those of the Institution of Electrical Engineers and of the 
London Chamber of Commerce, have not been lost sight of, 
and it new only remains to be seen whether the rules will 
bear out the promise shown in tbe Act, The latter has received 
hearty support from the member of Council appointed by the 
local Chamber of Commerce, which argues well for it, though 
nO one actually represented technical interests supported by 
te chnical knowledge. 

A short note on some of the clauses will be of interest to 
those who are connected with existing or potential schemes in 
the Indian Empire. The Act is divided into four parts: the 
first contains the definitions and lays down the extent of the 
Aet, the second deals with the procedure in the case of under- 
takings supplying energy for electric traction or to the public, 
the with factories and similar installations, while the 
fourth part is general containing provisions as to rules, 
penalties and so forth. 

Parr I. 


There is nothing important to notice in this part. The 
word “electricity” is never used except in the title, the term 
© energy " being used throughout. Апа in order to exclude 
the users of what the Select Committee of 1898 called small 
currents” energy is defined as counting as such only when 
“expended at a rate greater than 25 watts a purely arbitrary 
standard. Otherwise the definitions are mostly familiar. 


Panr II. 


Under sec. 8 all public undertakings must be licensed except 
such as come under the Indian Railways Act, 1890, or such 
as may be excluded (in case of dispute) by the Local Govern- 
ment. The licences contemplated are really identical with 
English Orders,“ and there is little doubt that it is better 
to bring all schemes in thus, rather than to leave it open to 
persons to take their chance of injunctions and prosecutions 
in order to evade the liabilities of the law. 

See. 4 deals with the grant and revocation of licences. 
These may provide enter alia for laying down mains for trans- 
mission of energy from a generating station outside the area of 
supply, and the veto of the local authority no longer exists, thus 
giving effect to two of the recommendations of Lord Cross’ 
Committee. Licences of the simplest possible character are 
contemplated, since the ordinary provisions of these documents 
are for the most part contained in the Act itself and the 
schedule to it, in so far as they are at all necessary. As regards 
the latter, the provisions may, under certain conditions, be 
varied by the Local Government in particular instances, 
under the powers of sec. 4 (1) (/). Licences will have no 
time limit except in so far as liability to compulsory purchase 
after 42 years, and at subeequent intervals, sets a virtual limit 
to them. But the purchase terms in case of either revocation 
or purchase by the local authority remain as in the English 
Acts, with the same power on the part of the Governor- 


General to vary the terms if good cause is shown for so doing- 
(secs. 5, 7 and 10). The local authority may not purchase 
without the consent of the Local Government, and failing such 
purchase the Local Government has the option of purchase: 
also (sec. 7); or the local authority instead of purchasing may 
make an agreement with the licensee to work the undertaking: 
on special terms. Although an undertaking for bulk supply 
is not excluded from compulsory purchase, the consent of the 
Local Government would almost certainly be refused in such 
а case. Local authorities do not wield the power in India 
that they have in England. 

Secs. 12 to 16, which deal generally with works, are very 
much simpler than the corresponding English provisions, but 
are, generally speaking, similar in the matter of giving notices 
and protecting the owners of streets and of works in them. 

Sec. 17 deals with aerial lines, on which the future of all 
large undertakings in India must greatly depend. Where 
overhead lines are to be used the Local Government must first- 
give general consent to the methods of construction to be 
adopted, after consulting the local authority (if any). Power 
is reserved 10 trees that interfere with these lines 
through an order from.a magistrate. There is, therefore, no 
prohibition of 8, the use of which is evidently 
contemplated, and as regards the laying down of individual 
lines, these come under the same provisions as if they were 
underground. In special cases of emergency, веб. 13 (3) 
allows the erection of a tem aerial line without notice. 
The lines will, no doubt, invariably be of bare copper, which 
has proved an almost unqualified success in Calcutta. 

Under seo. 21 the licensee is under the usual obligation to 
supply energy, except that he is not bound to provide a purely 
stand-by connection for breakdown purposes where a consumer 
owns private plant. 

Under sec. 28 there is the usual provision as to undue pre- 
ference, coupled with an addition legalising rebates “ either in 
relation to the maximum power to which the consumer is 
entitled or to the total quantity or to the time at which the 
supply is needed," and also allowing the licensee to charge 
different rates for different uses to which energy may be put, 
while protecting him from fraud in the matter. ; 

Sec. 24, dealing with discontinuance of the supply where 
charges are not paid, stipulates that where the dispute hinges 
on & meter alleged to be incorrect, that matter must be settled 
before the licensee may disconnect the supply. 

Generally, as regards licensed undertakings, and in view of 
the criticism of an important Indian newspaper that the 
English acts have been simply repeated in this measure, it is 
interesting to notice that it consists of 42 sections with a 
schedule of 19, or 61 in all, some of which are entirely new; 
whereas in England there are the following :—Act of 1882 
37 sections, incorporated sections 17; Act of 1888 five 
sections; Act of 1899 two sections, schedule 84 sections ; 
total, 145. And many of the clauses that are based directly 
on sections of one or other of these English acts have been 
modified so considerably as to retain their usefulness without 
the objectionable features. 


Parr III. 


This part consists of a single section, No. 31, controlling 
the use of energy in factories and similar places (where 
licences are not required) by bringing the owners under rules. 
The section is the essential part of the old Electricity Act 
which this one repeals, and goes very much further than 
sec. 4 of the 1888 Act. It is assumed that special rules will 
be issued for this part. | 


Panr IV. 


Seo. 32 deals with Advisory Boards, which are to con- 
sist of either three or five members, nominated partly by 
Government and partly by the publie, to advise on questions 
raised under the Act, and especially as to rules. The boards 
may be either Imperial or local as may be necessary, and the 
constitution and working of them is left very open by the Act. 
This is a departure which meets a long felt want, ensuring that 
the views of interested parties will be heard before rules are 
issued. And where arbitration is resorted to for the settle- 


1012 


THE ELECTRICIAN. APRIL 10, 1903. 


[с=с лунан 


ment of wholly or parily technical disputes there may be 
further work for the boards. 

Secs. 83 and 84 deal with the making of rules, which may 
be either Imperial or local, though the general feeling among 
the electrical fraternity is that they should be Imperial as tar 
as possible. All rules have to undergo criticism by the 
Advisory Board and then publication for general criticism. 

Sec. 85 is of great potential importance, since it allows 
the very simple procedure of the Indian Telegraph Act to be 
invoked in the case of transmission lines, in plase of the 
ordinary and necessarily complicated procedure of Part II. 
Where a line has to pass over the property of scores or 
hundreds of owners it is obvious that ordinary methods would 
be impossible ; and as nothing more than the right of user is 

required they would also be unnecessary. 


Sec. 89 is a general penal section, dealing with all offences. 


under the Act. These follow, generally speaking, the pre-exist- 
ing lines, except as regards sec. 89 (2) (5), providing a special 
penalty for unsteady supply. It can only ba assumed that 
this is intended to be of the nature of a tax on licensees, since 
it is common knowledge that the ord iaasy 4 per cent. varia- 
tion is seldom strictly adhered to!! Where areas of supply 
are as large as they are likely to be in Indian towns it is 
-found by central station engineers to be peculiarly difficult to 
‘keep a good balance on a three-wire system, and the local 


branch of the Institution of Electrical Engineers had a Paper 


not long ago on this subject. But there is some satisfaction 
to licensees in the fact that it will perhaps not be easy to 
obtain а conviction for more than the ordinary penalty already 
provided for breach of the rules under sec. 88 (3). 

The rules will, it is said, be issued in a few months, until 
-which time the Act does not come into force. An Advisory 
Board has meantime been framed by the Government of India 
and the Bengal Chamber of Commerce to draft a set of rules, and 
it is to be hoped that they will not be made “ parochial." That 
is the great danger really, and it is apparent in more than one 
place іп the Act. What suits Calcutta will not necessarily suit 
Lahore, and what suits the plains and the tropics will not 
necessarily suit а hill station up in the clouds and near the 
snows. On the whole, however, a good beginning has 
‘undoubtedly been made. 


[Owing to exigencies of space, we are unable to print the 
Act in full. Should avy of our readers who are particularly 
interested in Indian affairs desire any fuller information than 
is contained in our correspondent’s excellent summary above, 
they may consult the Act itself at our office.— Eps. Z.] 


A PRELIMINARY STUDY FOR A NEW STAN DARD 
| OF LIGHT.* 


BY J. E. PETAVEL. 


Both from a purely scientific and from a practical point of 
view photometry has lagged behind other branches of science 
in the general-advance towards accuracy. The public and the 
local authorities both go to considerable pains to secure the 
-Gorreot measurement of the quantity of gas or electricity oon- 
sumed, butin most cases they overlook the fact that the com. 
modity actually required is neither gas nor electricity, but 
light. It is well known that electric lamps are frequently 
10 or 20 per cent. below their nominal value, but the same 
public that would not for an instant tolerate the sale of a 
pound of tea 20z. under weight has for yeara bei ng paying for 
16 с.р. and getting 14. 

This state of things may be attributed to three principal 
causes :—The inaccuracy of the available standards of light, 
the complication of the photometric apparatus, and, lastly, 
the inherent difficulties of the subject. Illumination is, unfor- 
tunately, not only an objective, bat a subjective quantity ; not 
only a physical measurement, but a physiological sensation. 

* The following Paper, with the exception of the last few paragraphs, 
was written some months before the publication of Dr. Fleming’s recent 
lecture. lt was kept back with the view of adding to its practical value 
by inserting the results of the latest experiments, Tae publication of 


Dr. Fleming's Paper and Dr. Glazebrook's contribution to the discussion 
has, however, rendered further delay undesirable. 


In the case of monochromatic light we can eliminate the 
physiological element and measure the intensity with an 
accuracy which will depend only on the type of instrument 
used. In comparing two composite lights of the same tint, 
the same holds true to a certain extent. In most oases, 
however, the lights to be compared belong to neither of these 
two classes, and we are obliged to rely on a purely phyaiological 
impression. 

The problem is further complicated by the fact that the 
intensity of the light may be defined in two different ways: 
either by the brilliancy of an illuminated surface or by the 
ease with which any points or characters marked thereon are 
distinguished. For lights of different colours the values given 
by there two criterions will not coincide, and the measure- 
ments made by different individuals will not be exactly the 
same. These physiological questions have been most carefully 
studied by Sir W. de W. Abney and others, and without going 
more fully into the subject, sufficient has been said to show 
that although there is still room for considerable improve- 
ment, the accuracy of photometric measurements is necessarily 
limited. | 

Let us turn now to the question of the standards of light. 
Here also, as ia the case of other units, standards of three 
distinct types are necessary : 

1. The absolute standard. . 

2. A secondary standard carefully compared with the absolute standard 
and preserved in a few of the principal laboratories throughout the world. 

5. А commercial standard, the accuracy of which will depend on the 
requirements. It will correspond, as the case may be, to the engineers’ 
scale on the drapers’ tape. 

A standard of the first class should be both constant and 
reproducible, whereas standards of the second and third classes 
need not necessarily be reproducible. These distinctions, 
though apparently obvious, are frequently misunderstood, 
with the result that many objections are made, which, in 
reality, are without foundation. In a recent article, for 
instance, the Violle standard is declared useless because it is 
too complicated and expensive to be used in gas works or 
electric light stations. These objections, which would be fatal 
to a commercial standard, are of relatively small importance 
in the case of an absolute standard. 

The question of an absolute standard has been treated at 
some length in a previous Paper,* and we do not, therefore, 
propose to deal with it here, it will be sufficient to recall that 
the result of the experimental investigation was entirely 
favourable to the Violle standard. 

The commercial standards are very numerous and each has 
its distinctive qualities or defects. The British candle,” the 
simplest and the least accurate of them all. The “carcel,” 
which is free from the flickering, unavoidable with an open 
flame, but which is subject to considerable long period varia- 
tions. The Hefaer,’’ convenient, portable and reasonably 
accurate, but very sensitive to atmospheric conditions, liable 
to flicker and giving too ruddy a light. The Harcourt 
pentane standard.” which in its latest form seems to combine 
the advantages of several of the previous lights. These and 
many others claim the qaalities of an absolute standard, but 
when tested fall short of the requirements. Several are, how. 
ever, of considerable value as commercial standards. 

In the preceding remarks we hope to have showa that with 
regard to the first and third class photometric standards 
the problem, for the present at least, is satisfactorily solved. 
Let us now turn to the second class and consider what are the 
requirements and in what manner they may best be satisfied. 

If we have a weight, a rule or a tape-measure, the accuracy of 
which we have reason to doubt, we do not go to the trouble 
and expense of sending them to the Bureau International des 
Poids et Mesures; there are many laboratories in which a 
reasonably accurate comparison may be made. In the case of 
& standard of light the same facilities do not exist, and the 
best that can at present be done is to compare the light in 
question with a number of similar ones, taking more or less 
arbitrarily the mean value ав the correct one. 

The unit required for calibrating the commercial standards 
need not be reproducible, its one essential quality is con- 


* See Proc. Roy. S e. Vol. LXV., p. 469, 1899; also ine Electrician, 
Vol. XLIV., pp. 710, 747, 827, 863. 
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-skancy. An electric lamp the current, through which is regu- 
lated with great acouracy by means of a potentiometer will, 
during, say, one hour, show practically no variation, but in 
the course of days the light will steadily diminish. А Hefner 
lamp will vary slightly from minute to minute and from day 
‘to day, but, notwithstanding this, keep for years within a few 
per cent. of the mean value. For a satisfactory secondary 
standard both defects must be avoided and both qualities 
secured. 

The first question to be decided is the type of standard to 
‘be used. The constancy of flame standards depends on the 
purity of the combustible used and on the accuracy with which 
the shape of the flame and tbe rate of burning can be regu- 
lated, and, finally, on the purity of the atmosphere in which 
the flame burns. In the case of the Hefner etandard, which 
has perhaps been the most carefully studied, atmospheric 
variations may cause an error of over 3 per cent. Many 
experiments have been made with & view of obviating this 
difficulty by surrounding the flame by а purified atmosphere, 
but the results have not as yet proved satisfactory. The 
incandescent standards, on the other hand, depend on the con- 
stancy of the emissivity of the radiating surface and on the 
-constancy of the temperature at which it is maintained. 

The respective advantages of these two types of standards 
have been discussed in à previous Paper. For the purpose in 
view the incandeseent standards seem to promise the most 
satisfactory results. In the choice of а radiating body we 
are guided by two considerations. 

1. It must be capable of withstanding a temperature of atleast 1,600°С. 

-without fusing or oxidising. 
2. Its coefficient of emissivity must remain unaltered. 
Finally, an electric current being the most convenient means 
«f providing the necessary heat, it is desirable that the radia- 
ting body should be an electric conductor. 

The first condition eliminates most substances, leaving а 

certain number of metallic oxides and a few metals of the 


platinum group. The oxides are in turn struck out by the 


second condition, and our choice limited almost exclusively to 
platinum, rhodiam, iridium, or their alloys. 
Some experiments were undertaken to determine the rela- 
‘tive value of these metals for the purposes in view. Tempera- 
tures above the melting point of platinum are somewhat 
-difficult to measure. They can, however, be estimated with 
reasonable accuracy by extrapolation. It has been previously 
shown“ that if / be the temperature Centigrade and b the 
intrinsic brilliancy in candle-power per square centimetre 
t = 400 +8896 %, . . . . (I.) 


The photometric observations and calculated temperatures 
-of fusion are given in the following table :— 


Intrinsic brilliancy in 


Melting point in degrees 


— candle-power per Centigrade from 
equare centimetre. | Formula I. 
Platinum . . . 19 | 1,765 
Platinum-iridium 54 | 1.883 
(25 per cent. Ir.) 
ridium ............ 290 2,423 


The temperature of a radiating body may also be estimated 
by a second method. The percentsge of the total radiation 
passing through 20m. of water has been measured at various 
temperatures. It is shown that for platinum above 1,000°C. 
this quality is approximately a linear function of the tempera- 
‘ture, the relation being 

t 2972 + 81-68, (I.) 


where ¢ is the temperature Centigrade, and л the percentage of 
total radiation passing through a 20m. water trough having 
quartz sides. 


Percentage of total radia- ` Melting point in degrees 
— tion transmitted through Centigrade from 
| 2cm. of water. Formula II. 
Palladium ......... 84 1,595 
Platinum 11:0 1,710 
' Platinum-iridium 
(25 percent.Ir.) 12:2 | 1,863 


* See Phil. Trans., Vol. CXCI., p. 515. 


It is hardly necessary to point out the determinations 
obtained by an extrapolation of this kind cannot lay claim to 
any very high degree of accuracy. The above formule may, 
however, be of some practical use in many cases where very 
accurate results are not necessary or where the temperatures 
are too high to be directly measured. 

The quality and intensity of the light emanating from 
iridium near its melting point are very remarkable. The 
intrinsic brilliancy is some 15 times as great as that of plati- 
num, and the light is very white in colour. Unfortunately, 
iridium foil cannot ba maintained indefinitely at these high 
temperatures, as the metal gradually disintegrates.* 

Leaving for later consideration the final choice between 
these three metals, let us tarn now to the question of tempera- 
ture regulation. The temperature of a hot metallic body may 
be measured by seven principal methods: 

. By the pressure of a gas confined therein. 

. By the electric resistance of the metal itself. 

By the expansion of the metal itself. 

By the E.M.F. of à thermo-junction. 

. By the intensity of the total radiation emitted. 

By the intrinsic brilliancy of the surface. | s 
. By the relative intensity of the radiation of two different wav 
lengths. 

It must be borne in mind that at a temperature of 1,600°C., 
1 per cent. variation ia the absolute temperature causes about 
11 рег cent. variation in the light. This fact might a priori 
be held to condemn the first five methods ; in addition, the 
following objections apply respectively to each of them. 

1. The gas thermometer is too complicated an instrument for the 
purposs in view, and, in &ddition, all metals being more or less porous at 
these temperatures, the readings would before long become inaocurate. 

2. О ing to the continual disintegration of the metal the resistance of 
the radiator is continually varying.* 

3. The law of thermal expansion of metals changes near their melting 
point, and, apart even from this, the accuracy of the method is insufficient. 

4. It is impossible to ensure that the thermo-junction shall be at iden- 
tically the sametemperature as the radiating surface, and a thermo-junction 
exposed permanently to so high a temperature would gradually alter its 
constants, 

5. No means have been devised by which the total radiation may be 
measured with the desired degree of accuracy. 

We have, therefore, no choice but to fall back on the seventh 
and last method. For a metallio radiator es well as for a 
black body the wave-length at which the maximum radiation 
occurs is in inverse proportion to the absolute temperature. 
If, therefore, we select two wave-lengths, one io the infra red, 
the other in the visible spectrum, if we measure in each case 
the energy of the radiation in per cent. of the total, we shall 
find that as the temperature rises the former quantity 
‘decreases and the latter increases. At one given temperature 
only will the two quantities be equal. 

As in the case of ordinary spectroscopic work, а prism may 
be used to analyse the radiation, but the apparatus is some- 
what complicated, and the intensity of the monochromatic 
radiation thus obtained too small. Itis, therefore, preferable 
to make use of the thermal absorption of various bodies. 
With this object in view a preliminary study of the absorption 
of various solids and liquida was made. The results recorded 
in the following curves refer to the radiation emitted by incan- 
eren platinum between the temperature of 1,000 and 
1,700°C. 

The substances studied include glass, quartz, fluorspar, 
water, benzol, bisulphide of carbon, &c. For all these bodies 
the percentage of heat transmitted increases with the tempe- 
rature of the radiator. One exception to the rule is noted— 


ло motu 


* As long as iridium is kept at temperatures near its melting point it 
gives off a vapour accompanied by a strong smell of nitric acid. The vapour 
re-condenses on the walls of the enclosure in the form of black crystals or 
fine black powder. 

A further chemical inveetigation is necessary before the exact nature of 
the лош can be determined; it seems, however, possible that 
simultaneously with the evaporation of the metal, an actual combination 
of the nitrogen and oxygen of the air is taking place. This reaction is 
well known in the case of tbe electric arc. W. A. Shenstone has shown 
that it takes place at the temperature of the oxy-hydrogen blowpipe, and 
it is reasonable to assume that in the presenoe of metal vapour the 
combination might occur at а lower temperature. 

* It has been suggested that it is the heating current and not the 
temperature of the radiator which should be measured and kept constant. 
The above objection unfortunately rendera this solution of the problem 
impossible. „ 
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namely, black fluorspar. This result was to be expected. It | which the resulting galvanometer deflection will be zero. The 
is well known that water and glass are practically opaque to | actual temperature at which this occurs will depend on the 


radiation of wave-length longer than Зи. On the other hand, | relative thickness of the plates and on the relative distances 
black fluorspar is entirely opaque to the visible spectrum. We 


may, therefore, use these bodies to analyse the radiation, and Тар E, айл о ик е сна. 
for our purpose they will replace with advantage ап ordinary | 88 8 8 8 8 8 


speotroscope. 
Temperature of Radiator in Degrees Centigrade. 
1,000 1,100 1,200 1,300 1,400 1,500 1,60) 1,700 


I 


Percentage of Radiation transmitted. 
Percentage of Radiation absorbed. 


Percentage of Radiation transmitted. 
Percentage of Radiation absorbed. 


2258 = = 8 8 
“ч A " ш O t 
1,000 1,100 1,200 1,800 1,400 1,500 1,€09 1,700 = Xon ox M 1 — 
Temperature Centigrade. Temperature Centigrade. 
Ес. 1. Fio. 2. 


To secure а high degree of accuracy, the rate of variation | of the thermopiles, but for а given disposition of the apparatus 
with temperature must be larga. A glance at the curves will | it will be always the same. ; c 
show that the three substances which falfil this condition most The disposition of the apparatus is shown sufficiently clearly 
satisfactorily are water, benzol and glass (the latter being from | by in the following diagram and photograph to. avoid the 
а practical point of view the most convenient to use). necessity for further explavation. 
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Fic. 3.—PHOTOGRAPH OF THE APPARATUS USED FOR THE PRELIMINARY RESEARCH. 


The various parte are disposed in the same order and bear the same lettering as in the diagram Fig. 4. | 
The incandescent metal strip in the enclosure R sends three separate beams of light through the openings in the water screen W. The central beam falls on the 
1 


e 
photometer A. The right and left-hand beams passing through the two absorbing media T, aud T» fall on the thermopiles Pi and Pz. These two thermopiles are connected 
opposition. Thus, as long as the correct temperature is maintained, the two rays being of equal intensity, the galvanometer remains at zero. 


For the preliminary work it was useful to have the various parts entirely separate from each other, but the actual standard of light is so designed as to form 
one compact instrument. 


If two thermopiles, one measuring the radiation through It is far from the writer's mind to detract anything from 
glass, the other the radiation through black fluorspar, are con- | the value of the proposal recently made by Dr. Fleming. The 
nected in opposition, there will be a critic al temperature at | incandescent lamp standard will always be more convenient 
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to handle, and more easily portable than the standard described 


above. Its wider ове may do a great deal to bring about a | 


much needed reform in practical photometric measurements. 
I venture, however, to think there is still а place which can 
only properly be filled by a light of the type described above. 


Fia. 4.—Diagrammatic Representation of the Apparatus. 


B. battery. V, variable resistance. R. radiating platinum strip in water-cooled 
enclosure. (i, galvanomet er. W, water-cooled diaphragms. TI, То, absorbing media. 
Pi, Po thermopiles. A, photometer head, I., lamp. D, Di. bs. diaphragms, 


The principal disadvantage of an incandescent lamp lies in 
the fact that there is a slow but unavoidable alteration in the 
quantity of light emitted. Dr. Fleming minimises this defect 
by using the lamp for the shortest possible time. If I under- 
stand him correctly, a testing laboratory is to possess three 
distinct sets of lampe. 


Set A: which we presume has been previously compared with an absolute 


standard is used at rare intervals to calibrate the lamps of set B. 


Set B are used several times a day to check the values of set C. 

Set C are kept burning permamently on the photometer bench and with 
them the lights to be tested are compared.  . 

If photometric measurements could be made with the same 
accuracy as is possible in the case of a measurement of length, 
mass or electric resistance, the above system would be satis- 
factory. Unfortunately this is by no means the case, and the 
cumulative error БЕ 019061 by the four successive measure- 
ments becomes a very serious matter. Let us, for the sake 
of argument, suppose that the Violle standard has been set 
up at some national or international laboratory, and has been 
found to be of absolute reliability. Let us assume that a 
standard of relatively high accuracy,-such as Harcourt’e pen- 
tane lamp, is sent to be tested at a laboratory using large bulb 
electric lamps. Could it be satisfactorily proved that any 
discrepancy found was due to the lamp and not to the method 


employed in testing it! 


Dr. Fleming has conclusively proved that his lamps if used 
for а few hours only each year will last for a number of years 
with but little alteration. For the most accurate work, how- 
ever, & source of light is required which may be kept burning 
—if need be—every day and all day, yet retain its original 
intensity. 

The present research has not as yet been pushed far enough 
to decide if this desideratum has beén obtained, but it is 
hoped that before long the experiments now in progress will 
answer the question definitely, one way or the other. 

The above investigation has been carried out in the physical 
laboratory of the Owens College, thanks to funds awarded by 
the Government Grant committee of the Royal Society. Before 
closing I wish to acknowledge my 88 to Dr. Arthur 
Schuster for the kind interest be has taken in the work. 


THE SOUTH LANCASHIRE TRAMWAYS. 


(Concluded from p. 976). 


A 250kw. motor-generator of standard. design has been 
installed in the power station, the motor being a two-phase 
synchronous machine working directly at 7,000 volts, and 
running at a speed of 300 revs. per min. and a frequency of 
50 ~ per sec. The generator is of 250kw. capacity and can 
be run either as a shunt or compound-wound machine, a suit- 
able switch pillar being provided for cutting out the ceries 
coils when necessary. When working on the shunt windiog 
only, this machine will give its full rated output at 500 volts, 
while when the compound winding is in use, the pressure is 
500 to 550 volta. The construction of the synchronous motor 
is generally similar to that of the large alternators already 
mentioned, while that of the continuous-current machine is 
similar to the constraction of the two slow-speed railway 
generators, which were also illustrated in our last issue. The 
efficiency of this plant at full load is 85 to 86 per cent., accord- 
ing to whether it is used to convert two-phase current into 
continuous-current or vice versa. 

A number of auxiliary machines have been provided in the 
power station in connection with the boosting arrangements 
and for battery charging, these including a positive feeder 
booster of 56kw., two 8kw. negative feeder boosters, a milking 
booster for 240 amperes, and a 40kw. reversible booster. АП 
these machines are driven by shunt-wound motors operating 
at 500 volts. 

The reversible booster is of Messrs. Thury's special constrac- 
tion, and is capable of working at 240 amperes and 130 volts, 
when the battery is being charged, and 70 volts and 576 
amperes when the battery is discharging. Thus, the rever- 
sible boosting process is carried out automatically, in accord- 
ance with the requirements of the service, and of the external 
circuit with which it is in parallel. The booster armature В (вее 
Fig. on p. 1018) is in series with the battery G, across the bus 


bars, and the reversal of the E. M. F., together with the regula- 
tion of the pressure to the correct amount in either direction, į 
is effected by means of a Thury regulator, О, of the latest i 


pattern. This regulator, briefly described, consists of a 
regulating resistance for the shunt field of the booster, in 
conjunction with а reversing switch, both of which are 
operated by means of а small electric motor D. The motor 
runs continuously in one direction and drives a mechanism 
which cuts out and reverses or introduces resistance into the 
field of the booster, the speed and changing being controlled 
by means of a solenoid, E, which is governed by the ’bus bar 
voltage. Thus, for instance, the contact arm of this shunt 
resistance Е in the booster field circuit moves in one direction 
and introduces resistance into the booster field circuit, then at 
a certain point in its travel it reverses the connections on the 
booster field, and cuts out resistance as required, in order to 
keep the ’bus bar voltage constant. This naturally varies the 
strength of the booster field in either direction, and assists or 
opposes the battery current, in accordance with the require- 
ments of the external load. The rate at which this arm 
travels over the contacts is extremely rapid, the time taken to 
move right round the dial, that is to say, from the maximum 
charge in the battery to the maximum discharge, being fome- 
thing like 15 to20seconds. The particular direction of rotation of 
this arm is governed, as before stated, by the solenoid, through 
a very simple trip mechanism devised by Messrs. Thury. 

The battery room contains one Tudor battery of accumu- 
la‘ors, consisting of 240 cells, capable of giving 265 amperes 
for six hours, 981 amperes for one hour, or 1,400 amperes for 
short periods. Provision has been made for another battery 
should circumstances demand its installation. There is a 
similar battery in the sub-station. 

The switchboards, both in the power station and sub-station, 
are of Messrs. Ferranti’s modern type, for extra high pressures, 
practically identical to that used in the Midland“ electric 
power station, and fully described and illustrated in The 
Electrician of October 8, 1902. For charging the high tension 
mains, an ordinary water resistance device is used, in which 
the two terminals are gradually approached under water until 
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they come into contact with each other. Messrs. Everett, | distortion is practically the same on both sides of the motor, 
Edgeumbe & Oo.’s rotary synchronisers are used throughout; | so that the crane travels forward as a whole, instead of start- 
these ingenious instruments were described on p. 422 of The | ing at one end and causing a distortion of the crane frame- 
Electrician for January 2, 1908. work. The crane crab is constructed entirely of steel, all the 


250kw SyNcHHoNOUS Motor GENERATOR. 


In the engine room is an overhead travelling crane of | bearings are gun-metal lined, and lubricated by means of 
85 tons capacity with a span of approximately 61ft. Gin. This | Stauffer compound, with the exception of the motor bearinga, 
crane has the main girders of the fish belly type. The crab is pro- which, as usual, are provided with ring oilers. A grooved 
vided with a three-motor electrical equipment, each machine | barrel is carried by the crab and upon it the wire suspending 
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THURY MOTOR-DRIVEN REVERSIBLE BoosTER. 


being separately controlled from a cage containing the opera- | ropes are wound, the crane hook itself being provided with 
tor, resistances, controllers and a small switchboard. The | ball bearings so that the load can be swung in апу direction 
motor for the longitudinal movement is placed in the centre | with ease. The rope is of the finest quality plough steel, and 
of the span, and the shaft carried through to either end to the | is extremely flexible. The crane has been tested with a dead 
main carriages. With this arrangement of driving the shaft | weight of 45 tons in the centre, and the deflection obtained 
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was only jin., the factor of safety being therefore large as its | insulators; for the cross traverse conductors consisting of 

шз rating is only 85 tons. bare copper are strained inside one of the main girders, 200 

‘or collecting the current, bare conductors are run the | current collected therefrom by means of special trolleys. The 

entire length of the engine house, and oarried on porcelain ' longitudinal travel of this crane is at the rate of 100ft. per 
Калку: 
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MU LA minute, and the cross traverse at a similar speed. For the 

— с quick speed when hoisting а load of 10 tons 6%. per minute 

"ME is obtained, and with a slow speed gear a rate of 2ft. бір. per 
minute is obtained with a load of 35 tons. 

A 5-ton hand travelling crane is fitted in the condenser 
house, and has a span of approximately 31ft. 

The exhaust piping and condensing plant for the engines 
were supplied by Messrs. Witting Bros., their sub-contractors 
for the condensing plant being Messrs. Cole, Marchent and 
Morley ; the exhaust piping contract was sublet by them to 
the Nuremberg Machine Works. Two standard condensing 
plants have been provided, complete with air and circulating 
pumps; each set is capable of dealing with 19, 000lb. of steam 
per hour. The air pumps are of the Edwards type. The 
cooling tower was erected by the Klein Company ; its capa- 
j city is such that it can deal easily with the whole of the plant 
I installed at present, with natural draught only. Should it 
fæl be necessary in the future, however, this tower can be fitted 
e rn with fans, for the purpose of increasing the draught, if larger 

quantities of water have to be cooled. The tower is entirely 
| of wood, and is built over a tank of extra large capacity. 
\ Only опе sub-station has been equipped, up to the present, 
Enp ELEVATION. the plant installed in it ойны of three 150 jnoh 
igitized by No 
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nous motor-generators, one 20kw. positive feeder booster, one 


LN 


8kw. negative feeder booster, one l4kw. battery charging. 


reversible booster, and one 80-ampere milking booster. The 
moftor-generators work at 7,000 volts, and run at 428 revs. 
per min.; they are generally similar to the motor-generator 
in the power station described above. The reversible booster 
is also of the Thury type, while the remaining machines are 
similar to those installed in the power station. 

Up to the present 40 car equipments have been supplied, 
through Messrs. Milnes & Co., who contracted for the 
complete cars. The motors are of Mesers. Witting Bros. 
standard 80 B. H.P. type rated at 1,0001. draw-bar pull at a 
speed of 10 miles per hour, with 30in. wheels. The armature 
coils are former wound and placed in slots in the core, these 
slots being previously insulated by means of micanite troughs. 
Each machine ав а whole was subjected to а breakdown test of 
2,500 volts alternating for & period of five minutes, the indi- 
vidual parts having been tested during the course of manu- 
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facture with 5,000 volts alternating. The field coils are 
former-wound and insulated with tape and micanite, being 
held firmly in position by means of the pole shoes. The con- 
trollers were also supplied by the same firm, and are without 
magnetic blow-outs. 10 more cars are upon order for early 
delivery. It will be observed that Messrs. Witting Bros. 
secured contracts, with the exception of the switchboards and 
cables, for the whole of the plant, from the engine stop valves 


.to the motors on the cars. Great credit for the expeditious 


‘and thorough manner in which the work was carried out is 
due to Mr. W. Lumley, who superintended the erection of all 
the plant in the generating and sub-stations, including cranes, 
&.; we are informed that a great deal of this work was done 
in record time. | 

The overhead line work in connection with the system was 
carried out in an efficient manner by Messrs. В. W. Blackwell 
& Co., who also supplied the section boxes. The poles are of 
the standard three-section steel tube type, measuring overall 
„8116. Two classes of poles are used, capable of withstanding 
. 8 lateral strain at the top of 90010. and 1, 200lb. respectively, 
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and were subjected to severe tests at the makers’ works before 
delivery. Bracket arms are constructed of steel tubes with 
wrought-iron scroll work and malleable iron clamps.  Insula- 
tors are of the standard Zip. ** West End type with tna“ 
double insulation and flexible suspensions. The trolley wire is 
double throughout except where upand down lines pass through 
different thoroughfares. It is of best hard-drawn copper 
0:409in. in diameter, and the ears are of the heavy ribbed gun- 
metal type, 18in. on the straight and 24in. and 86in. on 
curves ав required. 
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DETAILS OF SuMP AND RAIL DRAINS ON PORTIONS or TRACK. 


SCALE: уір. = 106. 


` Two incandescent lamps are fitted to ornamental brackets 
on alternate poles, except in some of the more important 
districts where lamps are placed on every pole. They are fed 
through automatic time switches placed in the section boxes 
every 4 mile, one weatherproof feeder being carried on brackets 
clamped to the pole, the negative wire being connected to the 
pole, which in its turn is bonded to the rails. Two incandescent 
lamps are run in series off a 500-volt circuit. Approximately 
there are 40 feeder pillars, nearly all of which vary in some 
detail to suit conditions. The trolley wires are fed through 
100-ampere switch fuses, the boxes containing from three to 
eight in number. Each section box is provided with test and 
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DIAGRAM OF BOOSTER CONNECTIONS. 


telephone terminals, lightning arrester and telephone plug 
box. The boxes are fitted with waterproof doors with gun- 
metal hinges and efficiently ventilated. 

The track, which was constructed by Messrs. A. Krauss & Son, 
is laid to a gauge of 4ft. 8]in., the rails being of the girder 
type, біп. deep, weighing 90lb. per yard, and in standard 
lengths of 45ft. The fish-plates weigh 38lb. per pair, and 
are bolted together with lin. diameter bolts. The rails are 
held to gauge by wrought-iron tie-bars, 84in. by z in., spaced 
7ft. 6in. apart. Single line, with passing places, has been mostly 
adopted, while in the busier parts of the route—such as the 
centre of Atherton, for instance—up and down lines are taken 
through almost parallel streets so as to facilitate the traffic as 
much as possible. The track has the usual 6in. foundation 
of Portland cement concrete throughout its entire width. 
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Extending to 18ш. on either side of the rails the paving is 
of granite setts, which rest on gravel, and which are grouted 
in with a mixture of pitch and oil. The seotion of the track, 
showing the method of draining employed, which we illustrate, 
has only been adopted at certain places where difficulties, 
owing to water, have been encountered. In certain spots this 
is very marked, and therefore special precautions for getting 
rid of the water had to be taken, A notable feature in con- 
nection with the track construction over a considerable length 
of the present lines, is the adoption of the method of laying 
recommended by Ool. Yorke after his visit to the United 
States, consisting of the provision of longitudinal sleepers 
under the rails. This method of construction certainly 
conduces to noiseless running and greatly reduces vibration. 
Messrs. Askham Bros. and Wilson supplied all the crossings, 
which are of crucible cast steel and of the excellent pattern 
in use оп a large number of tramways in this country. 

The contract for the supply and laying of the complete 
system of high and low-tension feeders was placed with the 
British Insulated and Helsby Cables Co. All the cables are 
paper-insulated and lead-covered; the high-tension feeders 
are drawn into Sykes earthenware pipes, and the low-tension 
feeders are laid on the solid system in wood troughs generally, 
but drawn into pipes in isolated instances. Duplicate two- 
phase high-tension feeders run from the Atherton generating 
station to the Abram eub-station, a distance of 54 miles. 
These cables are British Insulated and Helsby cables twin 
concentric, having a sectional area of 0:025, 0:025, 0:035 
sq. in., built to work at a pressure of 7,500 volta per phase. 
The low-tension feeders vary in size from 0:075 вд. in. to 0:08 
вд. in.; approximately 50 miles of low-tension feeders have 
been laid and connected up. . 

The whole scheme was designed by and carried out under 
the direction of the consulting engineers, Messrs. Kincaid, 
Waller, Manville and Dawson, to whom we are indebted for 
assistance in the preparation of the article as well as to 
Mr. J. R. Salter, the chief engineer tc the South Lancashire 
Tramways Co., and to Mr. A. Tracey, the secretary. 


[Messrs. Witting Bros. ask us to state that the main gene- 
rating plant was all built at their Belgian works (Electricité et 
Hydraulique), and that Messrs. Kolben & Co. did not build the 
generators as incorrectly stated in our last week's issue. The 
contract for the small auxiliary machines was, however, sublet 
to Messrs. Kolben & Oo. | 


SLOW AND MODERATE SPEED CONTINUOUS. 
CURRENT MOTORS. 


The British Thomson-Houston Со. send us the following icu- 
lars with regard to the new “DA” type of motor which they аге 
now placing on the market. 

Although to ensure simplicity the number of component parta has 
been reduced to а minimum, and these are of the simplest 
character, yet nothing has been sacrificed to detract from the smooth 
running and reliability of the motors. It is well understood that a 
motor which has а very low power consumption is not necessarily а 
satisfactory all-round motor, and it is easy to design a highly efti- 
cient motor with a corresponding increase in the heating and spark- 
ing, which will affect the running properties and ultimately the life 
of the motor. The efficiency, therefore, has been brought to such a 
point as is consistent with stable and reliable operation, the commu- 
tator giving no trouble whatever as to sparking or heating. The 
PDA motors have been rated so that they can withstand considerable 
overloads for short periods without undue sparking or heating. They 
are manufactured in sizes of } н.р. to 15 н.р. for slow speed, and 
2 H.P. to 20 н.р. for moderate speed. 

Standard windings have been developed for the nominal vol 
of 115, 200, 230, 400 and 500, the windings being so chosen that the 
motors can be used with perfect satisfaction on circuits differing 
considerably from this nominal voltage ; they are, therefore, suitable 
for use on all the ordinary voltages found on electric supply mains. 
The speeds range from 2,000 revs. per min. in the smaller down to 
750 revs, per min. in the larger sizes. 

The motor frame, which is also the magnet yoke, is of cast-iron. 
In the smaller sizes, it is rectangular in shape with rounded corners, 
while in the larger sizes the circular form is adopted. In the sizes 
‘above 5 н.р. the frames are divided horizontally, so that the upper 


half may be easily removed to facilitate inspection or removal of 
the armature. The armature may also be removed by removing the 
pur and shield, as in the smaller sizes. Ventilation is provided 

y hand holes, both at pulley and commutator end, the latter being 
large enough to permit access to the brush-holders. The 
pole-pieces are so ppor t they can be readily removed from 
the frame. The field coils are held in place by the extended tips of 
the pole-pieces. This construction allows the pole to cover more of 


E UE ч TENUES — 


"DA" Мотов MouNTED ON WALL. 


the armature surface without increasing the size of the field coil, and 
adds materially to the efficiency of the motor. 

The bearings are carried by the cast-iron end shields bolted to the 
frame. These may be unbolted and rotated through angles of 90deg. 
ог 180deg., so that the motors may be easily rendered suitable for 
bolting sideways to а wall, or in an шосе position on а ceiling, 


PARTIALLY ExcLosmp "DA" MOTOR. 


The bearings are fitted with the usual revolving ring lubrication, and 
have oil gauges affixed. Their linings are of solid gunmetal in one 
piece, which rest on the bearings throughout their entire length, and 
are kept from turning by means of dowel screws extended through 
the bearing castings. 

The laminations forming the armature core are assembled direct on 
the shaft. Each disc is japanned, and air ducts are arranged for ven- 
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tilation. The laminations are clamped solidly between two cast-iron 

spiders. The “cylindrical” armature winding with former-wound 
coils employed on other B.T.H. motors is employed. The coils are 
embedded in slots punched in the armature discs, and extend over 
the end flanges. 

The brush holders are arranged for carbon brushes, which slide in 
finished ways, and are pressed against the commutator by indepen- 
dent pressure fingers, an adjustable spring in the rear of the holder 
ap a и pressure to be regulated throughout the whole life of 

e E 


motor may be set very near the machine to be driven. Minimum 
sizes of driving pulleys have been adopted for use with the belt- 
tightener heads, for, by means of the belt-tightener pulley, the belt 
may be so wrapped around this small driving pulley as to give a pull 
equivalent to that which would be obtained on standard motor 
рше without belt-tighteners. These automatic belt-tightener 
eads consist essentially of a support carrying а tightener pulley, 
the 
ulley can be located at any point in 
ey. This allows it to be adjusted 


with spring adjustment connec the moving support wi 
anchor support. The bindin valle ted ak | 
a circle about the driving р 


DErAILS or "DA" Moror. 


All shunt and series-wound motors are provided with four 
terminals, and compound-wound motors five terminals, to facilitate 
testing or changing of the connections to alter the direction of 
rotation, On motors except the three emallest sizes, terminal 
covers are furnished, so arranged that a pipe may be screwed into 
the cover and all connections kept entirely enclose 

The standard motors are shunt-wound, but series-wound motors 
can be supplied for use on cranes, winches, &c , where a variation of 
speed with load is required, while for printing presses and other 
machines requiring large torque at starting, compound-wound motors 
are recommended. 

Sliding base frames are provided with these motors, either of wood 
or iron, the latter being used when it is required to mount the motor 
on a wall or ceiling. 

The ends of the partially enclosed motors have open hand holes in 
them for ventilation, and to afford access for inspection of the 
working parte. The partially encloeed motors are “ conservatively ” 
rated, and consequently run with full load at an unusually low 
temperature, After running for 10 hours at their rated load and 
voltage, the rise in temperature above that of the surrounding air 
will not exceed 40°C., as measured by the thermometer on any part of 
the motor. They will run for one hour under a 25 per cent. over- 
load, and will stand a momentary overload of 40 per cent. with out 
injurious heating, or sparking at the brushes. 

For use in factories and workshops, where it is required to protect 
the motor further, the hand holes can be fitted with removable 
perforated covers, For special conditions the hand holes may be 
furnished with removable solid covers, thus forming a totally enclosed 
motor. 

It is to be observed that this completely enclosed construction 
involves greater weight for a given output, and consequently increased 
cost—as compared with open type motors—for the reason that, to 
make up for the lack of ventilation, a larger radiating surface must 
be provided to dissipate the beat generated in the machine. 

For many purposes of power application it is convenient to have a 
gear shaft mounted on the motor itself. For this purpose а motor 
has been developed in which the ordinary end shields of the standard 
* DA” motor are replaced by special ones carrying bearings, in which 
the secondary shaít revolves. Gear cases are provided, and the 
whole machine is of sturdy and durable design. Five standard gear 
reductions are provided from 3 to 1 to 8 to 1, and these reductions 
are interchangeable on each size of motor respectively. By rotating 
the end shields relatively to the feet of the motor three alternative 
positions of the secondary shaft are obtainable. 

When required, * DA ” motors can be supplied with a belt-tightener 
device, which permits the use of motors in driving machines which 
ordinarily require a lower speed than can be obtained by belting from 
standard motor pulleve. It also enables gearing to be di 
with in many cases for by means of this method of belting the 


against the slack side of the belt, for either direction of rotation and 
with the machine pulley located at any angle above or below the 
motor. The spring of the tightener also absorbs undue shocks and 
сае. and tends to prevent the motor from sparking under sudden 
overloads. 


ROYAL COMMISSION ON LONDON TRAFFIC. 
(Continued from page 983.) 


At the sitting of the Commission on Friday last (April ёга), 

Mr. A. C. MORTON, the chairman of the Streets committee of the Cor- 
poration of London, gave evidence. Speaking officially on behalf of the 
Corporation (who, however, reserved the right to speak upon other matters 
at а later period), he said that matters concerning traffic in the streets 
of the City, including all railway and tramway bills, and other ques. 
tions of locomotion, were referred to this committee, which passed the 
following resolution on March 12, 1908, after considering the reference 
to the Royal Commission : —“ That it, is desirable to have a new and 
independent authority or tribunal, to be approved by Parliament, sub- 
ject to the [rights and privileges of local and road authorities being pre- 
served.” The view of the Corporation was that, inasmuch as the census 
returns showed that there were 1,200,000 peraons coming into the City 
dai]y, it was an important matter that this traffic should be facilitated as 
much as possible, from the general view of the advantage to the City 
generally of the prevention of congestion. 'The Corporation had had 
great difficulty in inducing railway and other companies in the City 
to effect improvements to relieve congestion, even when offering to 
defray the whole cost of such improvements, and several instances were 
quoted. The only method which was at present st the disposal of the 
Corporation, under such circumstances, was to oppose bills promoted by 
the railway and other companies in Parliament concerning other matters, 
and in connection with this nearly £10,000 had been spent during the 
past 10 years, in addition to the time given to the subject by the town 
clerk and staff. Among the instances mentioned of such delayr, was з 
case of a suggested subway between the booking offices of the City and 
South London Railway station at King William-street and the Central 
London station at the Bank. In this case, however, the companies in 
question had agreed to the improvement, and had applied for the necessary 
Parliamentary powers, but owing to the suspension of the Central London 
Company's bill, the work had been indefinitely delayed. In his opinion these 
delays would not have occurred had such a tribunal as that in contempla- 
tion been in existence. Another reason for the appointment of such а 
tribunal was the uncertainty created by varying and inconsistent decisions 
upon the same subjects. For instance, in one of the earlier tube railway 
bills confluent junctions were sanctioned. Then, in 1901, a Joint Com- 
mittee of both Houses of Parliament, after full inquiry, came to a decision 
strongly against euch junctions, whilst there was every prospect of a bill 
being passed this session which included what the City Corporation con- 
sidered was a confluent junction. Thus, whilst the parties interested had 
already gone over all the ground involved in the consideration of this 
question, they were now put to the expense and trouble of going over it 
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again, and it was possible that the decision would be different. These 
varying decisions would, in the opinion of the witness, be done away with, 
or at all events greatly mitigated, by the establishment of a tribunal 
of a permanent character, whose decisions would be based upon 
principles which would have to be recognised as essential to the 
success of any applications made for powers, во that even if the same 
schemes were repeatedly the subject of similar applications to the 
tribunal, the matters to be discussed would be considerably limited by 
the necessary recognition of the principles so laid down, with а consequent 
raving of expense. The present system of obtaining Parliamentary eanc- 
tion to schemes gave the maximum of trouble and expense with а minimum 
of resulte, and these often of an inconsistent character. In fact, he said, 
the expense was in many cases prohibitive both as regards promotions and 
oppositions. Dealing with the position of the local authorities in conjunc- 
tion with the special tribunal proposed, witness was very emphatic in the 
retention of the local authority absolute veto, and especially as far as this 
applied to the City Corporation and tramway schemes. He also favoured 
the local authority still being constituted the road authority. As tending 
to strengthen this argument, be commented upon the fact that most of the 


promoters of underground railways in London had recognised this neces-_ 


sity, and had not hesitated to agree that the surface of the streets should 
not be broken up or interfered with without the consent of the City Cor- 
poration. It was also the regular practice of companies constructing lines 
under the City streets to consent to be bound to carry out works neces- 
sitating the opening of the streets at night time, and to cover the same up 
again ready for the day's traffic at their own expense and risk. The Cor- 
poration had also, in every instance where it deemed it necessary, secured 
clauses providing for the construction of subway communications with adja- 
cent railways, and also to provide for the Corporation to supervise, at the 
expense of the promoters (under what is known as the City clause), all 
works, of whatever sort done in the City. The granting of these powers 
bad worked very satisfactorily from the point of view of the Corpora- 
tion. Continuing on the question of who should bear the expense of those 
he said that, inasmuch as local authorities were acting solely in the public 
interest, all the expense incurred in relation to the undertakings of such 
companies, as, for instance, the cost of opposing bills in Parliament, 
expenses of arbitration, &c., should be borne by the comoanies giving rise 
to them, except in cases of vexatious opposition. This principle, he 
thought, would have a considerable effect in inducing the companies to 
meet the wishes of the local authority in an amicable spirit. With regard 
to the composition of the suggested tribunal, it was proposed that it should 
consist of five independent persons, of whom the chairman should be a man 
of repute as a business man, another an engineer accustomed to deal with 
matters of locomotion and street traffic, and a third a lawyer of experience 
in similar matters. He also suggested that the decisions of the tribunal 
should be final. 

In answer to the CHAIRMAN, Witness said that if Parliament simply 
had the right to review schemes after sanction by the tribunal, the cost of 
Parliamentary procedure would be reduced. If this could be done, an 
elaborate inquiry before a Private Bill Committee could be dispensed with. 

But will it not necessarily involve double expense by reason of the 
inquiry before the special tribunal and then an examination by Parlia- 
ment 1—16 would probably be a waste of time. 

It would be an assistance to the Commission if the City Corporation 
would give us its opinion upon certain matters. For instance, should the 
members of the tribunal be paid 1—We have not considered that point yet, 
but we will do во if you desire it. 

I shall be very glad if you will do eo. Then again, ought the members 
of the tribunal be expected to give the whole of their time to the matter ? 
—This would depend upon what work was put upon them. Personally, I 
think they should do nothing else. 

If an engineer was put upon the tribunal, it would be rather awkward 
if he were allowed to continue to practice his profession as an engineer in 
London ?—I think it would be absolutely impossible. 

He should be above suspicion in every respect !—Yes. 

And the same difficulty would apply in connection withthe lawyer ! — Yes. 

Do you deeire to restrict the tribunal to merely adjudicating upon 
schemes brought before it, or should it report upon questions of traffic 
generally ?—I think it should report upon the whole question of locomotion 
and traffic in London. Suggestions as to the improvement of traffic in 
London would be of great advantage to the local authorities, and the 
tribunal should have power to direct the local authority or other persona 
to make improvements. 

Do you mean that the tribural should order improvements to be carried 
out, or merely to make suggestions as to desirable improvements ?—If, as 
we suggest, the decision of the tribunal were to be final, it should have 
power to order improvements to be carried out. 

By Sir JOSEPH DIMSDALE: He was only strongly in favour of the 
retention of the local authority veto as regards tramways, and especially во 
in the City. 

Where, then, does the tribunal come in ?—There are the railways. 

By Lord COBHAM : There was probably a doubt as to whether Parlia- 
ment would gracefully deliver up its present powers to such a tribunal as 
had been suggested. 

By Sir FRANCIS HOPWOOD : The City Corporation had been getting 
more and more protective clauses inserted in tube railway bills every year, 
and it was quite satisfied with what it had got, and especially with the one 
providing for supervision during construction. 

I cannot quite follow, then, why the Corporation should desire to main- 
tain the absolute veto, which prevents the consideration of schemes by 
Parliament on their merits ? -I only speak about retaining that power 
more particularly with regard to tramways. 

But the Corporation has not much interest in tramways !—Yes, we are 
interested in keeping them out. 

Continuing: The London County Council in his opinion had not unjustly 
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suffered from the power of veto exercised by the borough councils as the 
road authorities, In many cases the London County Council had not, 
in connection with its tramway schemes, fallen in with the views of the 
local authority as regards street widenings, and he considered the local 
authority was the beet judge as to what was suited to the needs of the 
district in thie reepect. 

By Mr. FELIX SCHUSTER: He maintained that the tribunal should 
have the power to compel the local authority to spend money, after enquiry, 
upon improvements. 

By Mr. GIBB: By stipulating that the special tribunal should be an 
independent authority, it was meant that the members should be as 
independent as was possible in this world, in the respect that there should 
be no connection between them and private companies or anytbiog else. 
His experience was that the local authority tramway veto was very effec- 
tive and useful in getting а better tramway than might have been the case, 
and in this respect the local authority should know better than Parliament 
what the borough wanted. It had been his opinion for many years that 
some permanent tribunal was required to initiate schemes, although there 
were difficulties in the way by reason of the numerous existing railway and 
tramway lines. But there was plenty of room in the north and north-east 
of London for more lines of communication. Ав to the appearanoe of 
opponents to any scheme at the enquiry by the special tribunal, he 
deprecated appearances by counsel on the score of expense. It ought to 
be arranged that parties, and especially local autborities, should be 
represented by their officers. 

But supposing they appeared by counsel and witnesses, where would 
the saving of expense come in as compared with Parliamentary Committee 
enquiries ?!— The enquiry would be very much more limited, and there 
would only be one instead of two, as was the case in Parliament. 

Ву Sir ROBERT REID: He complained tbat in the eoquiries by 
Parliamentary Committees there was no continuity of purpose in the work. 
He preferred that a Joint Committee should be appointed at the beginning 
of each session to deal with billa on special subjects. "The control of the 
streets ought to remain in the hands of the local authority. The tribunal 
should formulate a scheme of communication for London, and by this 
means it could vary particular schemes to bring them into accord with this. 
At present Parliamentary Committees could not vary schemes. They 
could only reject а portion. 

Lord RIBBLESDALE said he did not quite see howsuch a special tribunal 
could do more than practically pass the preamble, as Parliamentary Com- 
mittees did, and impose no conditions as to carrying the scheme out. 

The Commission adjourned until the 24th inst. 


WILLIAM GILBERT AND TERRESTRIAL MAGNETISM 
IN THE TIME OF QUEEN ELIZABETH.* 


BY PROF. BILVANUSB P. THOMPSON, F.R S. 


William Gilbert, the father of electrical science, was born in Col- 
chester in 1540. Educated at St. John’s College, Cambridge, where 
he took his degree as Doctor of Medicine in 1569, he settled, after 
four years of foreign travel, in London in 1573, and was admitted 
to the Royal College of Physicians, of which he became Censor, 
Treasurer, and, in 1599, President. Не was, in February, 1601, 
appointed personal physician to the Queen, whom he attended in her 
last illness. He came of a well-known East Anglian family, and 
held extensive landed estates in Essex and Suffolk. He survived 
the Queen only eight months, dying November 30, 1603. 

Gilbert’s monumental work, the “De Magnete,” published in 1600, 
marks an era in magnetic science. For some four hundred years the 
employment of the magnetic needle in up are had been known 
both in Northern and Southern Europe. While it is possible that 
the primitive use of the loadstone may be ascribed to the Baltic, it is 
certain that the employment of a pivoted needle, and the addition 
of a rose of the winds as a compass card, both originated in the 
Mediterranean. The pivoted needle is described in the Epistle of 
Peter Peregrinus, written in 1269; while the earliest known com- 
pass-card, marked with the initials of the names of the winds, is that 
ascribed to Andrea Bianco, of 1426, in the Biblioteca Marciana in 
Venice. The manner of use in Elizabethan times of the loadstone 
and of the compass may be gathered from Olaus Magnus (“ Historia 
de Gentibus Septentrionalibus, 1555”), from Pedro de Medina 
(“Arte de Nauegar, 1545), Martinus Cortes (“ Breve Compendio de 
la Sphera,” 1556), Blundevile (“ Exercises,” 1594), Norman (* Newe 
Attractive,” 1581). Borough (“ А Discours of the Variation of the 
Cumpas,” 1581), Pedro Nuñez (“ Instrumenta Artis Navigandi,” 
1592), Barlow (“ The Navigators Supply,” 1597), Nautonier (“ Méco- 
metrie de Eyman,” 1602) and Stevin (“ Die Havenvinding,” 1599). 

At the time when steering by the compass was introduced into navi- 
gation, the compass pointed in Middle Europe so nearly truly to the 
north that with the rough instrumental appliances at hand its devia- 
tion from the true north was seldom noticed or, if noticed, ascribed 
to some error in the setting of the needle. Later, the compass- 
makers began to set their ncedles slightly askew beneath the card, 
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* Address read at the Royal Geographical Society on March 23, 1903, 
in commemoration of the Tercentenary of the death of Queen Elizabeth. 
Published by kind permission of the Council of the Royal Geographical 
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according to the variation in the place of origin. Norman (1581) 
states that those used in the Levant, made in Sicily, Genoa or Venice, 
had the needles straight, while those used in Denmark and Flanders 
had them set at three-quarters of a point or a whole point to the east- 
ward, while those made in Spain, Portugal, France and England had 
the needles set half a point to the east. Those for Russia were set 
at three seconds of a point" Gilbert denounced these devices as 
tending to obscure the true facts. Gradually it became recognised, 
probably after the voyage of Columbus, when the manifest change in 
the declination of the needle nearly caused mutiny of the sailors, 
that the direction of the needle differs at different places, and accord- 
ingly navigators began to collect data. The record of the voyage of 
Columbus states that during his second voyage in 1496 he used for 
Steering the observations made on the declination during his first 
voyage. The “secret” of Sebastian Cabot, which he declared when 
dying to be a divine revelation to him, can have been little else than 
the idea of using in navigation the local declinations of the compass. 
On the other hand, Pedro de Medina flatly denied the existence of 
the declination, adding that if the compass did not show the pole, 
the fault lay in the defective construction of the compass itself. 
Columbus had found a point 23deg. east of Corvo, in the Azores, 
where there was * no variation," and other navigators explored the 
* agonic" lines which crossed the Atlantic and the Indian Ocean. 
According to Humboldt, Alonzo de Santa Cruz in 1530 constructed 
the first general variation chart. But along with this development 
of practical interest in the subject there grew up a crop of wild 
legends to account for the irregularities observed. The reason why 
the compass needle pointed north, and the reason why it did not 
point truly north, were alike proclaimed t» be due to the stars, to 
the influence of spirits, or to the existence of loadstone mountains 
of uncertain locality and of fabulous power. The old traditions of 
the * Arabian Nights," dressed in a newer setting, found themselves 
justified by the insertion in maps of loadstone rocks, the position of 
which changed at the fancy of the chartographer. Ptolemy had 
located them in the Manioles ; Olaus Magnus declared them to be 
under the pole; Garzias ab Horto situated them in the region of 
Calcutta. Тһе map of Johann Ruysch, which adorned the edition 
of Ptolemy, published at Rome in 1508, showed four magnetic 
islands in the Arctic Circle Martinus Cortes placed the loadstone 
mountains in Sarmatia, Mercator, in his great chart, depicted two 
reat rocks rising from the sea to the north of Eastern Siberia, one 
ing drawn on the supposition that at St. Michael the compass 
points due north, while the other is further north on the supposition 
that the compass points due north at Corvo. The map of Cornelius 
Wytfliet, 1597, shows the same phantom islands, Blundevile, writing 
in 1594 of the now lost map of Peter Plancius, mentions that he sets 
down the pole of the loadstone somewhat to southward of the islands 
that lie east of Groynelande. 


Meantime another significant fact had been discovered in 1576 by 
Robert Norman of Limehouse, compass maker—namely, the ten- 
dency of the magnetised needle to dip its northern end downwards. 
Noticing this as a circumstance that occasioned him some trouble in 
the construction of his compasses, he thereupon devised a dipping- 
needle, and measnred the dip, “ which for this Cyty of Tandon I 
finde by exact obseruations to be about 71 degrees 50 mynutes.” He 
attributed both the declination and the dip of the needle to the 
existence of a poynt respective,” which the needle respected or 
indicated, but toward which it was not attracted. The first 
authoritative treatise on the variation of the compass was the 
tract by William Borough, comptroller to the Navy, who in 1580 
found an eastward declination of 11° 15’ at Limehouse. Borough 
had himself travelled in northern regions, and had found at 
Vaigats a westerly declination of 7deg., whereas by Norman’s 
theory of the respective point there should have been an easterly 
declination of 49° 22' The great navigators were continually 
bringing home fresh information. Drake, Lynschoten, Cavendish, 
Hariot all contributed ; as did lesser men such as Abraham Kendall, 
sailing master to Sir Robert Dudley, the soi-disant Duke of Northum- 
berland, and afterward companion of Drake in his last voyage. 
Teachers of navigation such as Simon Stevin of Bruges and Elward 
Wright, lecturer to the East India Co, might record and tabulate ; 
but а master mind was wanting to forge some larger and consistent 
doctrine which should afford a grasp of the whole subject. Such a 
one arose in Dr. William Gilbert. Nurtured, as we have seen, in 

the Cambridge which had so recently been the home of Linacre and 
of Kaye—the Kaye who founded Caius College—Gilbert had, during 
his subsequent sojourn in Italy, conversed with all the learned men 
of his time. He had experimented on the magnet with Fra Paolo 
Sarpi; he had, there is reason to think, met Giordano Bruno; he 
was the friend and correspondent of Giovanni Francesco Sagredo. 
Being а man of means and a bachelor, he spent money freely upon 
books, maps, instrumenta, minerals and magnets. For 20 years he 
experimented ceaselessly, and read, and wrote and speculated, and 
tested his oases by new experiments. For 18 years he kept 
beside him the manuscript of his treatise, which in the year 1600 
saw the light under the tile of De Magnete," to which was added the 
sub-title : “ Magneticisque corporibus, et, de magno magnete tellure, 


physiologia nova.” That which Gilbert had in fact perceived, and 
which none before him had glimpsed even dimly, was that the globe 
of the earth itself acted as a great loadstone, and that the tendency 
of the needle to point in a polar direction was due to the globe acting 
as a whole. So he bodly put into his title-page the statement that 
his new philosophy was concerning the grest magnet the earth ; and 
ia chapter'after chapter he set himself to describe the experimenta 
upon which he founded his famous induction. The phrase “terrestrial 
magnetism ” does not occur in any of the prior treatises, because the 
idea had not presented itself. Gilbert piled proof upon proof, some- 
times most cogently, as when he constructed loadstone globes, or 
terrellas to serve as magnetic models of the earth ; sometimes with 
indifferent logic, as when he pointed to the iron ore in the earth and 
reasoned that the magnet tended to conform to (%е., turn itself 
toward) the homogenic substance ot the body from which it had been 
dug. The local deviations of the compass he sought to account 
for by the irregularities of the earth’s crust, and maintained 
that the compass tended always, at places off the coast of a continent, 
to be deflected somewhat toward that continent. His syllogism was 
based on the fact that at that date all the way up the Atlantic 
seaboard of Europe, from Morocco to Norway, the variation was 
eastward. He argued that this was a universal law. But even within 
one generation, as may be seen in Parchas his Pilgrims,” in the 
narrative of the voyage of Bylot and Baffin, the generality of the 
law was questioned. Gilbert reasoned on such knowledge as he 
had, and this did not include any notion of the secular changes in 
the declination. In his time, as he tells us, the variation of the com- 
pass at London was llideg. What he did not know was that this 
was а diminishing quantity, which in 57 years would be reduced to 
zero, to be succeeded by a westward declination that would last for 
nearly 300 years. For the facts as known in the 30 years succeeding 
Gilbert's death, see the remarkable aud scarce volume of Gellibrand : 
* A Discourse Mathematical on the Variation of the Magneticall 
Needle (1635).” 


Gilbert's treatise is a ekilful literary achievement in which there 
is no trace to reveal whether any part was written before the reet. It 
is divided systematically into six books. The sixth book onl 
appears to suffer from some incom pleteness. It relates not so mu 
to the magnet as to the Copernican theory of the universe, which 
doctrine Gilbert had eayerly espoused, and which he was the first in 
England to proclaim. It is known from a letter to Barlow, printed 
in 1616, that he intended to add to it certain chapters descriptive of 
some of his instruments, but he had not completed these before his 
death. ‘The first book treats of historic accounts of the loadstone, of 
ita origin and properties, of iron ores in general, and: of the fables 
and vain opinions which in the hands of Paracelsus and of the school- 
men had grown up around the magnet. The second book is on the 
magnetic motions, and primarily on the attractions and repulsions 
between loadstones, between loadstone and iron, and between mag- 
netic needles. In this book occurs the notable digression upon the 
subject of amber and the electric forces of amber, and of other sub- 
stances which, when rubbed, show, as he discovered, similar electrical 
powers An analysis of this part, aud a summary of Gilbert's elec- 
trical discoveries will be found in the Notes printed for the Gilbert Club 
to accompany the English translation (1900) of the * De Magnete." 
After this digression Gilbert returns to the attractive properties of 
the loadstone, and to the way they are affected by giving it different 
shapes. In the course of this inquiry, he announces his discovery of 
the augmentation of the power of the loadstone by arming it with 
icon caps, an inyention which caused Galileo to вау: “I extremely 
praise, admire and envy this author for that a conception во 
stupendous should come into his mind. I think him moreover 
worthy of extraordinary applause for the many new and true obser- 
vations that he has made.” Gilbert further pointed out that the 
loadstone is surrounded by a sort of atmosphere or orbe of virtue 
within which the magnetical effects can be observed. Book 3, on 
the directive force of the magnet, is full of moet instructive experi- 
ments, in which the terrella figures largely, relating to the question 
how one шай influences another and tends to make it point 
toward it. All this was leading up to the theory of terrestrial mag- 
netism; for we find him naming the parts of his loadstone globes 
with poles, equator and meridians, In this book he dilates on the 
observation that vertical iron rods, such as the finial on the Church 
of St. John at Rimini, spontaneously acquired magnetic properties. 
T his ue traced to the e 18 the adr and оча к 
effect by magnetising iron bars by simply hammering them on the 
anvil while they lay in а north and south position. Book 4 deals 
with the Declination, or, as it was then called, the variation of the 


compass. He discusses its observation and measurement, the influ- 


ence of islands, the results obtained by travellers to distant parte, 
Nova Zembla, the Guinea coast, the Canary Isles, Floride, Virginia 
Cape Race, and Brazil. Then he recounts his experiments with 
terrellas 55 surfaces to represent the irregularities of the 
earth’s crust, He points out errors arising from the fallacious prac- 
tice of setting the needle obliquely under the card. Не considers in 
separate chapters the variations in Nova Zembla, in the Pacific, in 


the Mediterranean, and in the Eastern Ocean. The fifth book is on 
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imperfect data, he окон the view that the di г 
im any given latitude ; and proposed that seamen should ascertain 
their latitudes by simply obeerving the dip. He was aware that local 
irregularities might occur, ав they do in the declination ; but was 
not deterred by this knowledge from propounding his theory with 
much circumstance and considerable geometrical skill, After the 
publication of his book he developed the theory still further and 
gave it to Blundevile for publication. At Gilbert's suggestion, 
Briggs of Gresham College calculated out a table of dip and latitude. 
It was, however, soon found that the facts deviated more or leas 
widely from the theory. Further observations in other lands showed 
the method to be impracticable, and Gilbert's hope to give to the 
mariner a magnetic measure of latitude remained unfalfilled. Book 
б closes with an eloquent passage in which Gilbert affirmed the neo- 
Platonic doctrine of the animate nature of the universe, and 

that Thales was right when he held (as Aristotle 1elates in the 
“De Anima”) that the loadstone was animate, being part of and indeed 
the choice offspring of its animate mother the earth. Book 6, as 
already mentioned, is devoted to Copernican ideas, and contains 
Gilbert’s one contribution to the science of Astronomy, in his remark 
that the fixed stars (previously regarded as fixed in the eighth of the 


eslestial spheres at one common distance from the central earth) were 


in reality set in the heavens at various distances from the earth. 


From this brief analysis it will be seen that Gilbert's claims to: 
eminence rest not upon any particular discovery or invention, but 
upon his having built up a whole experimental magnetic philosophy. 


ов a truly scientific basis, in place of the vague and wild speculations 
which had iouely been accepted. By his ificent generalisa- 
tion from the small scale models to the globe itself, supported from 

int to the science of 


t by experimental researches, he 
gem etism. If, from the imperfection of the data at his 
disposal, he fell into sundry errors of detail, he yet founded the 
method of philosophising by which those errors were in due time 
eerrected. And 1 
scientific method, and his rescue of the subject of 

antry and charlatanry into which in the preceding ages it had 

peed, hi must be held in high honour. To the names of 
the men who made pa the age of Queen Elizabeth, who added 
lustre to the England over which she ruled, and made it famous in 

ign discovery, in sea craft, in се in i 


try, and in drama, 
must be joined that of the man who eq 
Dr. William Gilbert. 

Alas, that of the personality of so great a man во little should be 
known. A brief but characteristic biography of him is enshrined by 
old Fuller in his “ Worthies.” The poet 
matist Owen, celebrated him in still briefer verse. His portrait, 
which hung for nigh 200 years in the Schools Gallery at Oxford, 
disap а century ago, leaving only a poor engraving to 

te his scholarly countenance. 
ysicians depicted by the pencil of Camden in his famous cartoon 
now in the British Museum), as walking in the funeral procession of 
ueen Elizabeth. Of his handwriting not a vestige was known until 
about five years ago, when a signature was unearthed in the Record 
Office. Subsequently four signatures were found in the books of St. 
John’s College ; and recently there has come to light a volume of 
Aristotle bearing Gilberts own inal notes. His will lies at 
Somerset House, but it is only a copy. Of his fine collection of 
minerals and loadstones, which, with his mape, booke, manuscripts 
and cor dence with Sarpi and Sagredo and others, he bequeathed 
to the Co of Physicians, nothing remains ; they perished in the 
great fire of London. In а quiet corner of the City of Colchester 
stands the quaint old house where he lived, and where, according to 
local tradition, he once received the Queen, Апа hard by it is the 
church of Holy Trinity, in which a mural tablet records his virtues 
and marks his last resting place. But his true monument is the 
immortal treatise in which he laid the foundations of terrestrial 
magnetism and of the experimental science of electricity. 


THE ELECTROLYTIC PRODUCTION OF ANTIMONY.* 


FEED 


The extraction of antimony from its ores by electrolytic methods 
has become of considerable importance in recent years, owing to the 
use of this metal in the manufacture of anti-friction alloys, and in 
the manufacture of hard lead intended for accumulators, Only one 
method has been employed, and this is based on the solution of the 
ore antimony sulphide (8b,S,) in a solution of an alkaline sulphide 
end on the electrolysis of the resultant solution, exactly as for the 
determination of antimony by electrolytic methods. 


* Abstract of an article by J. Izart in the Industrie Électrique. 


for nothing else than his masterly vindication of 
etiam from the 


y added lustre in science, 


ryden, and the epigram- . 


The problem to be solved is the recovery of both the metal and the 
sulphur from the trisulphide, which forms the raw material of the 
procese. In the usual metallurgical methods of treatment this sulphur 
is usually lost in the form of sulphurous acid gas. The electric furnace 
is, ee: inapplicable in this case, for it would not eliminate 
the metallic impurities of the ore, and it would occasion the loss of 
the sulphur. One is, therefore, restricted to a wet method of pro- 
cedure and to the sulpho-salts of antimony, as these yield the best 
deposits of metal and the most regular electrolysis. 

he chief difficulty in the use of a solution of the sulpho-salts of 
antimony as electrolyte is due to the fact that the sulphur liberated 
in the solid state at the anode is re-dissolved in the liquid surround- 
ing it, and the po gm ra thus formed may re-dissolve the metal 
which been deposited at the cathode. "The cost of sodium sul- 
phide is another disadvantage attending the use of the sulpho-salts as 
electrolyte. Borchers and Siemens E Halske have attempted to 
solve these difficulties by modifications of the usual sulpho-salt pro- 
cess, but no great measure of success has attended these efforts. 

In conjunction with M. Leon Thomas, the author has carried out 
а series of experiments based upon the principle of using the 170 ird 
liberated at the anode to form fresh amounts of sodium sulphide, 
and the method has now been in practical operation for some time, 
The mineral containing antimony is first treated with а solution of 


| sodium sulphide, and a thioantimonite of soda is obtained. The 


solution of this salt, obtained by leaching the mineral in the cold, is 
introduced into the cathode compartment of a cell provided with a 
diaphragm, while in the anode compartment of the same cell a 17 per 
cent. solution of sodium hydrate is placed, this being the strength 
at which the solution possesses a minimum resistance. On electro- 
lysis a beautiful deposit of antimony, adherent and possessing metallic 
lustre, will be obtained at the cathode, while the ions of free 
sulphur cross the diaphragm and convert the sodium hydrate 
around the anode by progressive steps into the sulphide. The 
liquid from the anode compartment of the cell will serve to leach à 
new charge of the mineral, and thus it follows that the only portion 
of sodium sulphide which requires to.be introduced exte into 
the process is that corresponding to the very small unavoidable losses 
of the cell process. The raw material of the process is thus sodium 
hydrate, а substance of reasonable commercial value and propor- 
tionately much less costly than sodium sulphide, which further occurs 
in commerce with a very large percentage of water of crystallisation. 
А small experimental installation of plant, comprising a 3kw. 
dynamo, has been erected at Cassagnas (Lozère), and the antimonial 
minerals from this mine have been ireated by different methods. 
The practical observations may be divided into two classes :—Quali- 
tative or demonstrative, and quantitative. Among the first class the 
authors followed the черүе of free soda and increase of 
sodium sulphide in the anode compartment of the cell by withdraw- 
ing samples and by titrating them with standardised solutions of 
sulphuric acid and of sodium plumbite. At the commencement of 
the electrolysis, the liquid in the anode compartment of the 85 
containing, as already pointed out, 17 per cent. NaOH, indicate 


Doubt he is one of the Lo nothing when tested with the lead soluticn, and required 32 cubic 


centimetres of the standard acid solution to neutralise it. At the end 
of the electrolysis it required only 0 5 cubic centimetrea of the latter, 
while it required 20 cubic centimetres of the standard lead solution 
to precipitate all the sulphide present, On evaporation this solu- 
tion yielded at first а small quantity of crystalline sodium-sulph- 
antimoniate (proving without doubt that a little of the antimon 
ey apa solution had diffused through the diaphragm), afterw 
sodium sulphide, and a little hyposulphite. Finally, the mother- 
liquor appeared to contain a small quantity of sodium sulphate 
formed by oxidation, the production of which is explained by the 
electrolysis of the water. The authors have, however, confirmed the 
observation that it is possible to stop the process at the point when 
all the soda issaturated with sulphur, without formation of poly- 
sulphides ; which, as already pointed out, form the chief objectionable 
agents in the electrolytic process. The quantitative trials have 
shown that with ап expenditure of electrical energy equal to 1 kilo- 
watt-hour, 0°555kg. of antimony can be obtained. More recently, - 
during trials of the process at a plant situated at a mine in the heart 
of the Pyrenees, the authors have been able, by reducing the current- 
density, to obtain a yield of 0:621kg. antimony per kilowatt-hour. 

In bringing this brief account of observations upon the electro- 
metallurgical treatment of minerals containing antimony to & con- 
clusion, the authors express their belief that the methods described 
will compare advantageously with the methods of treatment in ordi- 
nary use. Apparently the most economical method of treatment is 
the desulphurisation of the mineral by means of old scrap iron ; but 
beaides the fact that the metal obtained in this way is very impure, 
and requires several refining operations, there is the further disad- 
vántage that the method is only applicable to minerals easily fused— 
that is to say, it is confined to those containing from 40 to 45 per 
cent. of antimony. 

With minerals containing below this percentage of metal, it is 


| necessary to first convert the sulphide into an oxide, by roasting 


with coke in a special furnace, and then to reduce this oxide by 
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addition of carbon and a suitable flux. But this double operation 
does not allow of being remuneratively applied to minerals contain- 
ing only 10 per cent. of metal, and consequently such raw material 
is lost. When one remembers that in a mine euch quartziferous ore, 
assaying 10 per cent. metal, and the rubbish from the galleries, which 
at present cannot be either sorted by hand or mechanically concen- 
trated at a profit, form the greater portion of the ore brought to the 
surface, it is evident that the advantage is on the side of the electro- 
lytic method of treatment, for this method can be applied to all 
minerals containing antimony, however poor these may be. 


item has diminished from the already low value of 0:84. to 
0:414. This appears necessarily. to involve а cheap fuel 
supply. The management and property charges as well as 
the works costs stand at very low relative figures. 

It is interesting to find that the capital expenditure is, 
relatively to the output, almost exactly at the average figure 
of similar company concerns, whilst the price for current is 
quite 0:64. under. | 

It will be seen from the above that the 44 per cent. ordi- 
пату dividend which was paid was well earned— especially as 
nearly 3 per cent. on the mean capital was paid out of the 
working profit in interest, depreciation and in reduction of 
preliminary expenses. 

The directors’ report states that the negotiations to sell to 
the Corporation were somewhat abruptly broken off after a 
rejection of the company's offer to sell at £140,C00. Their 
price for supplying electrical power to run the tramways was 
also declined, 


BOOKS RECEIVED. | 

(Copies of the undermentioned works can be had from The Electrician office, post 
free, on receipt of published price. Add 5 per cent. for abroad, or for foreign books.) 

* Electrical Practice in Collieries,” by Daniel Burns. 1903 
(London : Charles Griffin & Со.) 6s. 

© Pocket-Book of Electrical Rules and Tables,” by John Munro 
and Andrew Jamieson. 16th edition. 1903. (London; Charles 
Griffin & Co.) 8s. 6d. 

The Resistance and Power of ira yon pel By W. Н. Atherton 
and A. L. Mellanby. (Manchester and London : John Heywood.) Ба, 

“ Transactions of the North-East Coast Institution of Engineers 
га ipd Parts 3 and 4, Vol. XIX. (London: Andrew 

ee ; 


The following is a list of electric supply works the accoun!s 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


berdeen tonal .. Nov. 91, 190% 
Accrington (Municipal Ө Tul 192 


“The Induction Motor. ^ By Henri Boy de la Tour. Translated | Barking Town Municipal) -O EL upon. Hull Mun.) 18, 1900 
by С. A. Mailloux. (N ew York : McGraw Publishing Co.). Dernsley (Маме Ear 5 Led amr ey Porra „ D 
“Storage Battery Engineering.” By Lamar Lyndon. (New York ; | Bath (Municipal) April 90, 190 | Leeds (Municipal) .. = — . June 27, 1902 
McGraw Publishing Co.) | e tir о) minim 1-4 5 1300 F 26, 
Science Abstracts“ April, 1903, Edited by G. W. de Tupzel- Company) pt 15, 190 | Leyton (Municipal) — . Nov. 1, 1901 
mann. Section A. Physics. Section B., Engineering. (London: | Blackburn r 
The Feilden P ublishing Co., Ltd.) Is. 6d. each. Bournemouth (Company) — A : 1902 | London Elec. Bupply ORR. р ‹ 
* Handbuch der Physik.” 2nd edition. Edited by Dr, A. Winkel- ey Mantia cepe i M ея үчун eae Get 10 та 
mann. Vol ТҮ. Part I., Elektrizität und Magnetismus. (Leipzig : Brighton fis ) sept. 12, 1905 r (Municipal)... .. 99, 
J. A. Barth). Bristol чог Aug. 8, 1902] Metropolitan Elec.Supply Co. Apr. 25, 1902 
) Bromley (Kent) (Co.) ...... May 16, 1905 | Morley (Municipal) ........ 25, 
Bei c eee 
ELEOTRICITY WORKS AOCOUNT Burton аро, Trent (Mun) July ц, 1902 Newmarket (Company)... . Oct, 24, 1908 
2 a» a oe П 0 ап. L] 
B. ааа (Omen) 2 Jona M 1009 дер (Mon Vompengp Get. 17, 1903 
= Canterbury y (Municipal) ..-Qct. 36, 1900 Northwich (Company) Da 0%. : 
Walsall Municipal Electric Supply Works. Charing. Orcas Сола wet, 1, 100 None Hill (Company) — — June 4 1908 
Considering the steady and unbroken progress which this | Charing Cross Co. à City&rea Feb. 18. 1908| Oldham (Маші ) oem Ang. 39, 1902 
undertaking has made, the costs shown by the present accounts | Chelmsford (Company) ....0ct. 10, 1902] Oxtord ( 5 


are invested with greater credit than they would otherwise 


have. The total costs at 2°38d. per unit (after deducting Olty of London (Company). April 26, 190: Preston (Dom ey, Des. 14, 160 
publio lighting costs of attendance and renewals) represent а Gorey ii go еши . 
very fair average amongst municipal electric supply concerns | Crewe (Municipal) . . July 11, 190: Salford (Municipal)... - Deo. 12, 1 
of similar size. There appears a distinct movement in the | Qordon (Municipal) --.-.-Oct, $1, 190: 80. Helens (Municipal) „Јав. 10,183 
costs towards more normal figures. Thus the collective | Derby (Municipal) ... ... Jan, 26, 190 | St. Pancras (London) (Mun ) Sept, B 10 
management and property charges, which have been abnor- Bora pane e Me 1 1005 Sheffield (Municipal) ~ = .. d: 6, 
mally low, have increased, while the works costs have been | Dundee арар е Oct раке Сиара z засо BI, T 
reduced from the somewhat high value of 1:884., at which they | Eas am (Municipal)... Nov 28, 1902 South London mpany May 18. 1908 
stood in 1901. The final result is that the total costs have | Sasthoume (Municips) ~—Mar. 1¢, 1902/Gouth Shields (Municpel..7uly 4, 1908 
remained almost perfectly steady at 2:884. Aug. 5,1808 Southport (Мої ~-= Jan. 14 1908 
In judging the financial results exhibited it is necessary to Ser e = Мар 13, 1802 Stenner (аара. ае е бо 3.1804 
bear in mind the fact that the average price obtained for . . Tid мш — eke oi 
current is considerably below the average. The receipts per | Greenock (Municipal) wos. s Aug. 80, 1901 Tunbridge Wells ( un.) ..Aug. 29, 1902 
unit for current for all uses was 8:44d., as against the average | guernsey (Сошрапу).. .....Ворі. 96, 1902 We "Mas zi 1901 
of other similar concerns of 3:85d., whilst the total revenue | Halifax (Мало а)... 1902| Wandsworth (Company -May 9, 1008 


was 3:514., compared with 3:94. average. This is, no doubt, Hampstead (Municipal) Nov. 71902 Whitehaven (Munisipal) ..Feb. 8, 1901 


largely due to the presence—in 1902 for the first time— of а | Hanley (Municipal) . 2 Aug. 9,1901 Wimbledon (Municipal) .... Oct. 17, 1908 
traction load; but, to judge fairly of the full effect of this | Harrow сата. De 21. 1900 N ec. Б, 1908 
new load, it will be necessary to wait for the accounts of the ae ee 17, 1002 Paier pn 5096. 24, 182 
current year. Hove (Company) — = = = July 18, 1902 Woolwich (Company), p-I- My m 1001 
A strong feature of this undertaking is the very low capital | Huf (Municipal) . -May 38, 1009 NN Comat Oe tind 


expenditure relatively to the output of the station. That this 
should be so with the load-factor which obtains is very credi- 
table and hopeful for the future prosperity of the concern, as 
the traction load is sure to benefit the load-factor materially, 


. Northampton Electric Light and Power Co. (Ltd.). 

In the present accounts is noticeable a worthy following up 
of the improvement in the position of this concern which we 
were able to draw attention to last year. With an increase in 
the output from 286,890 to 388,641 units sold, and in the load- 
factor from 8 85 to 9 per cent., the total costs have dropped 
from 2:54d. to 2-08d. per unit. This latter figure is nearly 
14. per unit under what might have been expected considering 
the moderate output and very low load factor. Even the fuel 


REMARKS TO TABLE. 


WALSALL.—a Of buildings £72, engines and boilers £192, os, exciters 
and transformers £176, үреп aud tools £20, accumulators £256. b Of mains 
£1, meters £14. c Engineer £158. d Insurance. e Maximum demand system 64. 
for first 230 hours half-yearly and 2d. for excess, less 10 per cent, discount for annual 
consumption of 10,000 units and 12} per cent. for 15,000 units. F 24d. for 200 hours 
quarterly and ld. after (maximum demand system), for traction 2d. per unit for 
100,000 units per annum reducing jd. for each successive 50,000 units. g Maximum 
demand system subject to 10 per cent. discount for 10,000 units in year and 12j per 
cent. for 15,000 units. A Buildings £73, engines and boilers £251, ушн A ters 
and transformers £204, instruments and tools £40, accumulators £9. i Of mains 
10s., meters £15. j Engineer’s salary £258. 


NORTHAMPTON.—a Proportion of salaries £270. b Includes proportion of 
salaries. с Directors’ £100. d Insurance £82, auditing £21. e Written off pre- 
liminary expenses. / Maximum demand system. From January 1st, 1903, the 
lighting charge was 6d. (1 hour) to 3d. g Land £10,487. A Machinery £26,668, 
accumulators £1,950, meters, &c., £4,382, instruments £800. i Rents £320, pu ile 
fees £60. j Proportion of salaries.£372. k Auditing £32, law £13, insurance £87. 
| After adding premiums on debentures and shares. 


| 


Undertaking Worked bg -————————-—-— 
Date of Commencement of Supply == an «= == == = — 


sof Bea of Supply —————————-----—- 


„„ rr жтт „ ше „% чш жне эшш Os эше ише == 


YEAR ENDED 
QUANTITIES— 


Units generated, ————— 
" sold to consumeTS . e un an an um um am m am am 

u sold for public lighting, — «кө an an an «таан» 

„ 5014 for traction. — 
used On works II ALII e a- — — — — — H — — ä — 
UNITS SOLD PER MEAN 8-C.P. АМР CAPACITY .— 
Actual maximum supply demanaed „=== 
Load SOOO Lover cus rid oen udy ene — — i — — "8 00 m а 
Number of public lamps ьн 
Number of consumers .....— =e = ———— 
Connections to mains In B-c.p. lamps at end of year — 
OAPACITY OF PLANTIN KILOWATTS AT END OF YEAR 


Alexander Wylli 
DEC. 31, 1901. 


December, 1895. 


e. 


DEC. 31,1902. 


OAPITAL— 
Share —— m tm oo — — —— — —— — яш чш <= — 


Loan (including Debenture charges) s= 222 
RECEIVED (TOTAL) —.—.————————————— 
Share EI I B Ll e — — — eee — — — — — — 
Loan (including Debenture charges) — s = = = = 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) — — 
Share (unissued) aem am em am == an am am am an am em a> 
Loan (including Debentures) 222222 
REPAID (TOTAL) .........— o. am am SS OS ә а 
RESERVE OR SINKING FUND.. 2222222 
DEPRECIATION FUND cn 22222222222 
Lands and buildings „s == == «m =a о => 


lant — — — ee = — — — ты — — — — — — — — — 


BALANCE ОР CAPITAL ACCOUNT 222222 


4: VENUE- 


—— from supply s. 22222222222 
" meters, &c. sm om =» am am am am am om om m 

" public lighting „es -= s s = == cee sm am es oe 

и supply for traction ss =.» == == == == == == == 
miscellaneous sources -- -- 
EXPENDITURE OUT ОР REVENUE- 
TOTAL COSTS » o» 9 A ^ t m -æ — — — — — — — чыыр — — 
TOTAL WORKS COSTS „u na >= == == ——— 
Generation of electricity .—.—.——————————— 
Fuel (including cartage, &0.) s axe == =m = oe oe oes oe 

Oil, waste, water, store 
Wages at station .—-.—-.-.--——— —————— 
Repairs and maintenance at station we se =e mm =m = 
Distribution of eleotrioit 


Y -a san == == = —— — — — 


Wages, &c 2 „„ „ „% ваа Lame — — — — — — — — — — 
Re , renewals of mains, &C, s. = =m =s == == L- 
Public ighting — sae eee — — — — — — — — — — 
Attendance. sa s = = oan an эшл ен аин GO балий a One 


Бепезга1в..............._.——»=»‚= — 
MANAGEMENT AND PROPERTY CHARGES „m sa s == >> 
Net ronkts . — À— íi [e OH n n — — ee 
Rates and taxes —— 2 t Hm E n m" n t 

БАШГА „ыле ошен» —— ee Á ан 

Stationery, &с. ce se: ees „b“ 

Establishment charges — SS A SS Á Se GS eee 

Law charges ас. am an an am am am алш am am am an am um э» 


FINANCIAL RESULTS— 
WORKING PROFIT FOR YEAR on 222 
Sum carried to Depreciation Fund. s == – == == 


Sum carried to Reserve Fund 
Net interest on loans (incl. Debenture charges) — 
Net profit for the year. =,=.. = = sas -= om — 
BALANCE FROM LAST ACCOUNT ——— 
BALANCE AVAILABLE FOR DISTRIBUTION, &.. 
Defot заа нука edet oo буй hm алаа eee — аа ina 
ORDINARY DIVIDEND PAID — 22222222223 
PERCENTAGE OF TOTAL COSTS TO REVENUE „m == — 
Expenditure per mean kilowatt capacity .. 


REVENUE PER MEAN KILOWATT CAPACITY  — =m — 
REVENUE PER 8-С.Р. LAMP CONNECTED MEAN. _ == 
Price charged for lighting, per unit s «= == == L222 
Price charged for power, per unit ce == == =. == == =» = == 
Price charged for public lighting «= == «= =» == == == == == 
Receipts per unit for private supply «= == ~ «= == == == == 
һ " public lighting 

T Faction cot o erba A P FAS 

current for all uses. „асек 


I u 


479,865 660,914 
340,232 444,356 
510,952 527,581 
29,280 29,280 
nil 87,495 
18,510 26,905 
182 237 
347 kilowatts 442 kilowatts 
11:2% 11:5 
19 arc 19 are 
210 255 
18,961 29,958 
600 600 
Рег kilow Per kilowatt 
Total. capacity, Total. | capacity. 
£54,198 £903 | £51,523 £858 
54,198 90:3 51,523 85:8 
45,498 758 49,678 82:8 
45,498 15:8 49,678 82:8 
8,700 145 1,845 3:07 
8,700 
902 
528 
43,339 
5,899 
25,260 
12150 . 
30 
+ 2,159 
Per unit of | Per unit of 
Total total units Total. total units 
| sold, sold. 
£5,592 | 3°945d. £6,586 3:558d. 
004 3˙531d. 248 2'855а. 
100 00714. 120 0°065d, 
488 0°5444. 488 0°2644. 
nil — 729 0:394d. 
£3,395 2:395d. £4,410 2˙383d. 
2,676 1:888d. 368 1 820d. 
2491 | 17584. 3,170 1:712d. 
1,140 0:804d. 1,657 0:895d 
203 0:1434. 556 0:182d 
455 0°506а, 591 0:521d 
715% | Q0'5054d. 584^ 0°516а 
102 0°07 2d. 111 0*060d 
87 0:061d. 95 0:051d 
15^ | 00114, 15 0:008d 
83 | 0'059d. 87 070474. 
85 | 0:059d. 87 0:047d. 
719 | 0:507d. 1,042 | 05624. 
187 0' 132d. 199 0" I05d. 
149 | Od. 235 0.1274. 
353 02704. 608 0:328d. 
259° | 0°183d, 5957 0`2124. 
34 0.0244. 50 0:027d. 
67 0:047d. 142 0:07'7d. 
232 | 00164. 234 0:0124d. 
| % to mean 
Total. сар. exp nded Total. E exp'nded 
22,1 97 5 66% 22.176 4367; 
745 | 192% | 1,102 | 2217 
1,070 2°76% 1,518 2:687; 
381 0:982% — — 
-275 071% == — 
106 0:273% — — 
— 44 | 049% 
ä — — ai — Á—Ó—à— n — 
60:7% 67% 
£5. 13s. 2d £7. 7s. Od. 
£9. 6s. 5d £10. 19s. 7d. 
6s. 4d. 5s. 5d. 
6d. to 2d. 6d. (14 hours) to 24.2 
21d. to 14./ 24d. to 14./ 
£25. 14s. arc per апп, £488 for 19 arcs, 
5:864. 5:854. 
5:524. 5:294. 
— 2:00d. 
3 82d. 5444. 
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NORTHAMPTON. 


Northampton Electric Light and Power Co. 
[storage batteries. March, 1891. 
High-pressure con-curr., with transformers ара ||| 5-wire continuous-current 


C. H. Jackson. 
DEC. 51, 1901. 


[(Ltd.). 


DEC. 31, 1902. 


—— 441,227 
286,890 308,041 
286,890 338 541 

nil i 

nil 

145 137 
570 kilowatts 430 kilowatts 
6 85% 9'00% 
nil nil 
502 580 
29,121 52,967 
790 
Рег Кота Per kllowatt 
Total. | capacity, | Total | capacity. 
£100,000 | £127 — — 
50,000 65:5 -d р 
50,000 65:5 — v; 
72,732 921 £85,050 | £108 
39,957 50`6 50,000 65'5 
32,775 41:5 35,050 qa 
27,268 915 — — 
| 10,045 127 = = 
17,225 | 21:8 — ЕҢ 
nil | — nil — 
3,037 3:85 837 4'86 
80,544 102 85,436 108 
16,963 21:5 19,1279 24:2 
55,072 41:9 33,3794 42°3 
29,644 37˙5 32,141 407 
865 1:09 789 1:00 
— 7,812 — 9:88 —386 | —0489 
Per unit of Per unit of 
Total, total units Total. total units 
| sold. sold. 
£6,680 | 55890. | £7,247 51404. 
5,873 4°912d, 6,636 4"7054d. 
505 0:2534. 227 0:161d, 
nil — nil — 
nil — nil | — 
504 0:422d. 381! 027724. 
£3,036 2'b40d. | £2,927 2:076d. 
2,298 1:922d. 2,085 147842. 
2,283 I'868d. 1,992 14134. 
955 07799d. 573 0:406d. 
89 0:074d. 62 0:0444. 
891^ 0°745d. 9317 0*660d. 
297 0:249d. 426 0:302d. 
65 0°05 4d. 98 00664. 
40° 0°0554. 50% 0'035d, 
25 0:0214. 43 0°030d, 
nil — nil — 
738 06188. 843 0:598d. 
nil — nil „© 
857 0°299d. 286 0*208d. 
$81 0 319d. 557 Od. 
200° 0'167d. 500° | 0:213d. 
59 | 00494. 83 0°059d. 
18 0:015d. 42 0:030d 
1044 0:087а. 132 0°094d. 
mean | € to mean 
Total, cap.exp'nded Total. E. ue 
£3,644 4 77% £4,320 5217 
800 31% 800 0°964% 
432 0:056% 502% 0:5647/ 
1,522 1757, 1,549 1:657; 
1,480 1:94% 2,261! 2"127 
46 | 0060x 36 | 00437 
1,527 2007; 2,297: 277% 
34 7b — 43% | < 
45°49 4% 
£4. 16s. Od. £3. 14s. 1d 
£10. 11s. 04, £9. x dd 
3 


4s. 11d. 
б. (1 hr.) to 334.7 
ód. (3 hra. 99 to 134./ 


4914, 


WANS od by Gotigle 


43, 8d. 
64d. (1 hr.) to 544.7 
2d. 
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КАРНАШ„ "в. бї. New Edition nearly ready. 
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4 HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORATORY 
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THE ENGINEERING STANDARDS COMMITTEE. 


In another column will be found а copy of the correspon- 
dence which has passed between the Board of Trade and the 
Engineering Standards Committee relating to a Government 
grant of money which was asked for, and obtained, by the 
Committee. It will be seen that the Board of Trade laid the 
Committee's request before the Treasury and called the latter's 
attention to the importance of the work which was being 
performed, which, the Board considered, merited the encourage- 
ment of the State. The result was that the Treasury made a 
grant, through the Board of Trade vote for 1903—4, of £8,000. 
The Committee is to be most sincerely congratulated on 
having been able to obtain the sympathy of the Government, 
expressed in such a practical form. Until the establishment 
of the National Physical Laboratory, the Government had 
never recognised the claims of the scientific and engineering 
industries for such assistance on general lines. These grants 
differ from a subsidy for a particular object such as а railway 
or telegraph line, for support is given in the one case to an 
institution and in the other саве to a representative standing 
committee which will undertake work, impossible to be done 
by private enterprise, which, it is not too much to say, should 
form & basis for the inauguration of almost a new era in 
British engineering. The Engineering Standards Committee 
will not, however, have things entirely in its own hands, 
as, after the sum has been voted by Parliament, the method of 
expending the grant will have to be submitted to the Board 
of Trade and receive the sanction of that body. Further, a 
committee specially appointed by the Institution of Civil 
Engineers is to be formed in order to formulate schemes and 
proposals with regard to the disposal of the grant, and its 
suggestions will have to be submitted to the Board for approval. 
The Committee is to include one ex-officio representative of the 
Board of Trade. 

While the Institution of Civil Engineers is & most excellent 
body and deserving of all confidence, it might fairly be con- 
tended that other representative and equally deserving bodies 
should not have been ignored in the constitution of this Com- 
mittee. The Engineering Standards Committee is supported by 


| the Institutions of Civil, Electrical and Mechanical Engineers 


and Naval Architects and the Iron and Steel Institute, yet 
not one of these will have an official representative on the 
Committee which is to make suggestions with regard to the 
disposal of the grant. The electrical industry, for instance, 
although it is doubtless well represented by Sir WX. PRgEcE— 
whose services as an electrical engineer, and more particularly 
as a telegraph engineer, it would be difficult to over-estimate 
—might have been asked to choose its own representa- 
tive through the medium of the Institution of Electrical 
Engineers. The Committee, however, is composed of veterans 


THE ELEOTRIOIAN, APRIL 10, 1908. 


1027 


in several branches of engineering, who will have oppor- 
tunity to give full effect to the views of various younger 
industries, in some of which standardisation is of great 
importance, with the assistance of the sub-committees to the 
main Engineering Standards Committee. 

It must be exceedingly gratifying to the Committee itself to 
find that the Board of Trade regards its work as being of 
great value to the country at large, and it is not to be doubted 
that the Government will incidentally reap considerable direct 
financial benefit when dealing with the Navy Estimates. Ship- 
building is a very large and important British industry, and 
anything tending towards complete standardisation could not 
fail to conduce towards economy and speed of production, two 
moet important factors concerning His Majesty's dock- 
yards. Shipbuilding, however, will not be the only industry 
to reap the benefit of this movement; among other and 
equally important industries, for instance, is one which 
is just presenting itself, and should claim а large 
share of the Committee's attention—viz., electric railway 
work. То а certain extent England has not commenced at 
the beginning in this respect; she has had the opportunity 
of studying the progress made by America and the various 
systems adopted there. The principle of laying down narrow 
gauges, &c., in order to save expense, and then, after a few 
years, having to relay the track with broad gauge, as was the 
custom in the United States, bas been practically avoided in 
England, and a vast sum of money saved thereby. The 
Committee, however, will have to proceed with great caution 
and deliberation in this part of its work. Electric railways 
and tramways are a comparatively new institution in this 
country, and & great deal of experimenting will have to be 
done before definite hard-and-fast rules are laid down, other- 
wise the industry will be hampered and delayed for possibly 
а great number of years, The first thing to be standardised 
will be the system itself, and although 500 volts is largely in 
vogue at the present day, it would be a bold man who would 
dare to standardise tramways and railways at this point. In 
this connection it might have been advisable to include, 
amongst the members of the recently-formed financial com- 
mittee, an authority on eléctric traction. Sir Doveras Fox 
and Sir Bzw;iawiN Baker are possibly the greatest living 
experts on steam railways, but it would be a decided acqui- 
sition if a man of the modern electrical school were to confer 
with them and the, rest of the Committee. It has leaked out 
that this subject of standardisation on electric railways has 
been occupying the attention of the big railway companies at 
the Railway Clearing House recently, and doubtless the con- 
clusions arrived at in these meetings will prove of assistance 
to the Standards Committee, for here the commercial as well 
88 the engineering aspect of the question will have been fully 
discussed. 

The history of the Engineering Standards Committee is a 
fairly lengthy опе; its nucleus may be said to have been created 
by Sir Josera WnurrwonrH, who consistently advocated the 
standardisation of engineering accessories as far аз was prac- 
ticable. Не it was who designed the famous Whitworth 
screw-thread, now accepted and used as a standard through- 
out the world. Bir Јоверн, however, was seemingly unable to 
obtain the sympathy and support he deserved, and the move- 
ment Japsed until a suggestion was made by the Council of 
the Institution of Civil Engineers that greater standardisation 
was necessary in the engineering industries. This suggestion 
was acted upon and a committee was formed to investigate 
the matter. One committee was quite inadequate to deal 
with all the subjects requiring attention, as it was found that 
these subjects increased considerably on investigation. Other 


gentlemen, representative of various branches of the industry, 
were then invited to lend their aid, and from these, sub-com- 
mittees were formed and instructed to deal with particular and 
special branches of the subject; the sub-committees take 
evidence, on the several points under consideration, from 
witnesses who are famous for their expert knowledge. After 
the evidence has been duly discussed and considered the 
sub-committees make their reports to the main committee, 
who then adopt or reject them as they think fit. Needless to 
say, all this work could not be carried on without entailing 
considerable expense, and hence the Committee’s appeal to 
the Government for financial support. Nearly a year ago a 
deputation from the chief Committee waited upon Mr. Batrour 
and explained to him the object of the movement. He 
expressed his satisfaction and sympathy with it, and promised 
to bring it before the notice of the Cabinet. The grant which 
has just been made may, therefore, be looked upon as one 
result of that deputation, and goes to show that the Com- 
mittee enjoys the favour of the Prime Minister and the 
Government. The significance of the grant should not be 
overlooked ; we believe it is the first time that any Government 
of this country has ever shown practical interest in an abstract 
undertaking of this character, and the ultimate benefit to 
engineering science cannot fail to be considerable. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician 
free, on receipt of published price. Add 65 per cent. for abroad, or for foreign 
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Public Lighting by Gas and Electricity. Ву W. J. Dinbix, F. I. C. 
F.C.S. (London: The Sanitary Publiehing Co., Ltd.). 21s. 

This is a work by a well-known authority on gas lighting, 
and, in so far as it deals with the subject of electric lighting, 
it is a fit subject for review in an electrical journal. The greater 
part of the book deals with subjects of interest to gas engi- 
neers, which have, therefore, probably only a small attraction 
for the msjority of our readers, but the first three chapters 
are concerned with the subject of photometry, and in the 
latter portions of the book there are four chapters respectively 
on electric generators, electrio motors, electric transformers, 
and the measurement of current, and a chapter dealing gene- 
rally with electric lighting supply. Two other chapters 
respectively on the distribution of light and on the efficiency 
of arc and electric incandescent lamps, are on matters of 
practical concern to electrical engineers. As the subject of 
photometry has recently been much discussed both by the 
Institution of Electrical Engineers in London and by the 
American Institute of Electrical Engineers in New York, we 
turned with interest to the chapters on photometry in the 
present work, in search of further information upon a subject 
which is thus attracting particular notice at the present 
moment. We must confess, however, to в certain disap- 
pointment in not finding & more complete discussion of the 
problems of photometry. 

Leaving out of account a short introductory chapter, the 
first chapter deals with artificial light, its source and measure- 
ment, and sketches generally the history of photometry. 
Nine or 10 pages are then devoted to the discussion of the 
standard candle and of the elaborate ritual which has to be 
performed by gas testers in order to make any use of the Par- 
liamentary candle as a standard of light. Admitting, as we 
are bound to do, the fact that the candle as a standard is 
uncertain to the extent of 5, 10, or even 15 per cent., it 
does seem a little absurd to record to the third decimal 
place, as is done on page 30, the candle-power of a pair of 
candles with wicks turned in different positions. | 

Twelve ог 18 lines are devoted to the amylacetate standard 
or Hefner lamp, and the Violle platinum standard is dismissed 
in six lines. Electric glow lamps as standards are not even men- 
tioned. Gas engineers have now had this question of a standard 
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of light before them for nearly 50 years, and nothing is more 
extraordinary than the complacent way in which they have 
been content to make shift with a couple of Parliamentary 
candles as their final standard of luminous intensity. In 
spite of the various reports that have been made on the sub- 
ject, this unworthy standard віШ disfigures the British statute 
book; but electrical engineers will not remain content with 
the state of affairs that has satisfied gas engineers for half a 
century. The second chapter is concerned with photometers, 
and here again we have to complain that the desoriptions 
of appliances are limited to those stock forms of closed or 
open Bunsen disc photometer, which seem to have realised 
the highest aspirations of gas engineers as instruments for the 
comparison of candle power. There is no discussion of the 
theory of photometers generally, or of the different arrange- 
ments and modifications even of the gas testers’ favourite 
photometer, the Bunsen disc. Modern photometers such as 
the Lummer-Brodhun, the Joly and the various forms of 
spectro-photometer are entirely ignored. Chapter III. deals 
with radial photometers and with the measurement of illumi- 
nation, but whilst the author's radial photometer is described, 
there is no mention of any of the more recent forms of instru- 
ment applicable to aro lamp photometry. 


We are not aware whether the author had completed the 
writing of this book before the discussions on photometry 
took place last November before the American Institute of 
Electrical Engineers, but if a second edition of this work is 
called for, we think the author will do well to consider care- 
fully the information that is collected together in the number 
of the Transactions of the American Institute of Electrical 
- Engineers for November, 1902. No less than six valuable 
Papers on photometry were then read and discussed, and, in 
particular, a useful form of integrating or radial photometer 
was described by Mr. C. P. Matthews, and a criticism on mean 
spherical candle-power as a standard of illumination was made 
by Mr. A. J. Wurts. An important matter, to which our 
author does not refer at all, was dealt with in this discussion, 
led by a Paper by Mr. С. Н. Sharp, on the commercial 
accuracy of photometrical measurements. No one who 
has had much to do with photometrical measurements, as 
. made by different observers, trained and untrained, can fail to 
be struck by the extraordinary differences between the results 
obtained by different people for the same photometrical 
measurements made with the same instruments. Hence, in 
view of this fact the mean of a large number of readings by 
different persons does not by any means necessarily conduce 
to accuracy in the final result. There is no question about it 
that much practice is necessary to become a skilled photo- 
metrist. In a recent discussion at the Institution of Electrical 
Engineers, on a Paper by Dr. Fleming, On the Photometry 
of Electric Lamps,” Sir William Abney declared that he could 
with certainty compare the intensities of a red and a green 
light with an error of only 1 per cent. But it is perfectly 
certain with most ordinary unskilled observers the differences 
would run into 40 or 50 per cent. 


In the chapter on radial photometry, there is no mention 
of the photometry of arc lamps, but this subject is briefly 
referred to later on in a chapter on the distribution of light. 
Passing, then, over the chapters entirely with the measure- 
ments special to gas engineering, we reach the Chapters XX., 
XXI, XXII., XXIII. and XXIV., which are devoted to the 
instruction of gas engineers in the elements of electrical 
technology. In Chapter XXIV. some elementary notions of 
current and potential are again elaborated, and on p. 395 a 
diagram is given of a direct-current three-wire system. 
Mr. Dibdin does not appear to know that it is not usual to 
employ two dynamos in series, one on each side, but that all 
modern three-wire stations, supplying, say, 220-volt lamps, 
have the current supplied from dynamos furnishing a supply 
at 440 to 540 volts, and that the balance of the two sides is 
preserved by batteries and boostere. Diagrams of this kind 
are not likely to mislead an electrical engineer, but if these 
chapters are written for the information of gas engineers, 
then it seems a pity not to give them more accurate informa- 
tion. Although it is a hopeful sign that gas engineers should 
be inclined to assimilate elementary information on the sub- 
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ject of dynamos, motors and transformers, we question very 
much whether it was worth while to increase the sise and cost 
of a book such as the present by inserting chapters on subject 
matter of this kind to be found in all the numerous treatises, 
handbooks and textbooks on electrical technology which have 
been poured forth from the presa in the last 15 to 20 years. 

Chapter XX VI. deals with the efficiency of arc and inoan- 
descent lamps; but the information seems to have been 
gathered by excerpts from technical papers and other text- 
books, without regard to its real value. On p. 419 the 
author speaks of the decay of candle-power of incandescent 
Jamps, but he does not seem to be aware that in the case of 
most types of modern incandescent lamps, the candle-power 
of the lamp at first increases when it is put into use and sub- 
sequently decays, for, he says on p. 419, in speaking of the 
ageing of glow-lamps, ‘‘from these results it is evidently 
desirable to. cause a lamp to be subjected to the electric 
current at which it is intended to be worked for some little 
time before it is measured, as if the initial intensity is 
accepted as the average intensity, the lamp will be credited 
with too high a value.” This, of course, is an absurdly in- 
adequate statement of the life history of а glow lamp. A 
remark occurs a little lower down on the same page, which 
shows that the author himself has hardly grasped the differ- 
ence between current and potential, even in spite of his own 
chapter on the subject; for he states that the practical out- 
come of glow-lamp testing is, that the public should be 
protected against any diminution of the strength of the current 
(the italics are ours) by systematic testing and the companies 
subjected to penalties in the event of default.” We may 
inform the suthor that regulations as to the permissible 
variation of voltage do exist, but that the difficulty is to 
enforce them. 


Chapter XXVII. deals with some considerations of the cost 
of electric lighting versus gas lighting, and here an old. 
fashioned class of information is conspicuous. That method 
of comparison of gas and electric lighting which consists in 
working out the cost of 1,000 candle-hours by assumptions 
that lamps run at constant wattage and give constant light 
right up to the end, entirely ignoring the cost or decay of 
lamps, or the fact that the mode of use of incandescent electric 
lighting is totally different feom the mode of use of gas light- 
ing, might have been excusable in 1882, but it ought not to 
be repeated iu a book published in 1902. Electrical engi- 
neers are well aware that this kind of comparison has been 
proved up to the hilt to be fallacious. The cost of private 
lighting is the cost of getting sufficient light, and as every 
electrical engineer knows, the cost of electric lighting in 
private dwellings is most largely dependent on the manner 
in which the wiring is done, and the amount of economy 
exercised in the use of the light. Station engineers are well 
aware of the immense differences that occur in the electric 
lighting {bills of customers who live side by side in similar 
houses and have a similar mode of life. Hence, such figures 
as are given on pp. 425, 426 and 427 of this book may serve 
to point fa moral or adorn a tale when gas engineers are 
anxious to support the thesis of the immense superiority of 
gas lighting over electric lighting, but that is all. 

The book concludes with a number of descriptions evidently 
taken from technical journals of the electric supply stations 
in different towns. 

On the whole, we cannot but feel that more might have 
been made by Mr. Dibdin of his opportunity. The subject of 
the public lighting, by раз and electricity, is one on which a 
large amount of information does exist in scattered technical 
journals, but it requires a first-hand information, both on the 
subject of gas lighting and electric lighting, to separate the 
chaff from the wheat, and to put together in a compendious 
and useful form, the correct information on the subject. If 
we have been obliged to criticise somewhat severely the 
portions of the book which deal with electric lighting, i& does 
not follow that the remaining portions on gas lighting, on 
which we are not compstent to pronounce, are not of con- 
siderable value. The book is well printed and excellently 
саа, and may probably be useful to a large circle of 

ers. 
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Die künstlichen Kohlen für Elektrotechnische und Elektro. | is at rest or moving at a very slow rate of speed. Ав the 


chemische Zwecke, ihre Herstellung und Prüfung. By Juurus 
ZSLLNER, Bielitz, Austria. Edited by Julius Springer, Berlin. 

The book before us is the second of its kind that deals with 
the modern manufacture of carbon for electrical purposes; it 
is the first appearing in German, although carbon has crea 
an extensive and special industry in Germany and Austria 
for nigh upon 20 years. Notwithstanding the fact that no 
new radical departure in the carbon industry has been made 
since the English work upon that subject appeared in * The 
Elecfrician Series,” we can recommend the book by Dr. 
Zellner to all interested in carbon manufacture. Dr. Zellner's 
experience is backed by several years of practical and original 
work in a carbon factory that was once well known, and thus 
his book upon this subject adds a meritorious contribution to 
German technological literature, filling up a gap heretofore 
existing in that language. 

In the introduction he gives us a detailed account of some 
original experiments that were conducted with his assistance 
in a carbon factory, in order to produce out of anthracite a 
new raw material for the manufacture of electric light carbons. 
After a careful perusal of the various chapters that pertain to 
the raw materials, their production and the subsequent process 
of manufacturing them into electric light carbons, electrodes, 
&c., together with the different systems of testing and analysis, 
the work produces a favourable impression, and man 
useful hints may be gathered from the author’s original wor 
and the valuable notes made by him while he was engaged in 
active work. The frequent and explicit quotations of the 
different authorities and the sources of information which he 
has used, giving credit to whom credit is due, are also to be 
commended. 

The book is well printed, contains clear illustrations, and 
has & well-arranged index. 


THE AUTOMOBILE EXHIBITION. 
(Concluded from page 945.) 


The Dowsing Radiant Heat Co. also showed an ingenious 
little generator, which may be used either for charging bat- 
teries on a motor car, giving a practically constant current at 
variable speed, or for firing the ignition direct without batteries. 
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Fig. 1 shows one type of this machine, in which A,A,A,A 
consist of four semicircular steel magnets, secured to the 
spokes or thin rim of a brass wheel forming the flywheel of 
the engine. Two pole-pieces, N and §, of soft iron are fitted 
to these magnets and slide over them by means of flanges on 
each side. The springs, BB, normally compel the pole-pieces 
to assume a position quite close to the armature С, thus 


causing the sir-gap to be very small indeed when the machine 


field magnets revolve it will be seen that the centrifugal 
force acting on the pole-pieces will tend to move them away 
from the armature, against the tension of the springs, thus 
increasing the reluctance of the air-gap and decreasing the 
magnetic flux more or less in a ratio proportional to the 
speed, so that the E.M.F. remains constant. D, D, D are 
segments of the commutator, which are fixed to the end of the 
armature in a vertical position in order to economise space. 

Another form of machine, based upon similar principles, is 
shown in Fig. 2; explanation of this is superfluous when it is 
remembered that the poles, and not the armature, revolve. 
The advantages which this generator possesses for purposes 
such as train lighting and motor.car work are considerable if 
it works as well in prdctice as in theory. ` 
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Messrs. Reid and Shepherd, the inventors, have also devoted 
their attention to the difficulty which is encountered when 
using а generator for ignition purposes on а motor car. As 
long as the engine runs satisfactorily nothing could be better 
than an ordinary generator, as it costs nothing for recharging 
nor does it give out at most inopportune moments, as is 
frequently the case with accumulators. Butit must be borne 
in mind that a spark has to be produced before the engine 
will start at all, unless some other source of ignition be 
carried, and this constitutes the only serious disadvantage 
connected with the generator. It could be turned by a crank, 
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by hand, but owing to the slow speed attained this method is 
not a highly successful one. | 

Figs. 8 and 4 illustrate a generator which has been designed 
to overcome this objection and combine other desirable 
features not usually found in such apparatus. On the shaft 
a are carried the field magnets of the dynamo, and by means 
of the friction pulley 5 this shaft is driven from the flywheel 
c of the engine. The armature d is not fixed to the shaft, 
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but has attached to it a pinion, e, which gears with a wheel, 
J, having on its shaft, 7, a friction pulley, 2. The shaft g is 
journaled in a lever, k, pivoted on the shaft a. Ifthe flywheel 
с be now started at even a low speed, the field magnets will be 
caused to rotate in the opposite direction іо that taken by the 
armature, and by reason of the gearing the speed of the latter 
will be considerably greater than that of the former. Thus 
the result will be that their relative speed will be more than 
double what it would have been in the ordinary way. When 
the engine has attained sufficient speed to drive the generator 
at the requisite number of revolutions per minute without 
having recourse to the special device, the lever k may be lifted 
and the friction pulley 4 removed from contact with the fly- 
wheel, and pressed against a spring block, J, in order to pre- 
vent any tendency to turn on the part of the armature. The 
pole-pieces m slide a little radially, and on one of them is a 
contact point, л, which comes into contact with a spring, р, 
when the magnets revolve at a certain critical speed, thus 
closing the circuit of а battery which it may be required 
to charge. An adjustable spring, 9, controls the outward 
movement of each pole-piece. 


ON ELECTRONS,* 


BY ВІВ OLIVER LODGE, F. R. s. 
(Continued from page 865.) 
Wilson and Metrical Cloud Condensation. 


Mr. C. Т. К. Wilson,t in his study at the Cavendish Laboratory of 
cloud formation under the influence of Róntgen rays and by other 
methods, devised а plan for реа a definite апа known 
quantity of aqueous vapour in a visible form. "This was done by an 
arrangement for making a sudden or adiabatic expansion of saturated 
air, and making it to a carefully measured amount. The apparatus 
gr Am is shown in Fig. 4. 

ne test-tube moving inside another is employed as a piston, and 
by a certain arrangement the piston was enabled to drop with great 
suddenness and thus to produce a measured small exhaustion in the 
reservoir containing the gas under experiment ; saturated asit is with 
vapour, and supplied with electric nuclei. 'The mist at once formed, 
and the drops began to fall slowly, as usual, Mr. Wilson tried to get 
an estimate of their size from the colours, but it was difficult and 
unsatisfactory. If the size had been known, their number would 
have been known too, because the measured amount of expansion 
had produced a known fall of temperature below the dew point, and 
во had condensed а known amount of aqueous vapour, which would 
be distributed equally among all the equal globules. 

It occured to J. J. Thomson that а better estimate of size could 
be made by observing their rate of falling, which isa thing not 
difficult to observe since they all fall together, being all of the same 
size. In any mist formed in а bell-jar it is easy to watch it settling 
down, by watching its fairly definite upper surface, a clear space 
being left above it which gradually increases in thickness as the 
aloud falls. The rate of movement of the top of the cloud will givc 
the rate of falling of the individual globules of which it is composed. 
And this brings us to the next section. 


Prof. Stokes and Falling Spheres. 

years ago, in 1849, Sir George С. Stokeet discussed the 
motion of solids through fluide, and among others of a sphere 
moving попа a viscous fluid urged by its own weight. It is a 
familiar fact that large bodies fall through air or water or any resist- 
ing medium more quickly than ones of the same shape. 
Thus, coarse sand settles down through water quicker than fine 
sand, and the finest powder takes а very long time to settle ; in fact, 
this difference of the rate of falling is used as a practical process of 
separating granular materials into sizes, and is called levigation. 

So it is in air: large raindrops fall violently, small raindrops fall 
gently, and mist globules hardly fall at all—fall so slowly that their 
motion is difficult to observe—but the same law governs all so long 
as the motion is not too violent, or во long as the falling body has no 
edges such as will cause eddies during the fall A sphere falling 
slowly, controlled by viscosity alone without waves or eddies, is the 
simplest саве, It soon reaches what is called a terminal velocity— 
the speed at which the viscous resistance exactly balances its weight. 
At this в it is subject to zero resultant force, so it simply obeys 
the firat law of motion and moves at а constant speed§ This con- 


* Paper read before the Institution of Electrical Engineers Nov. 27, 1902. 
t Phil. Trans., A, 1897, Vol. CLXXXIX., p. 265, 

t Cambridge Trans. Phil. Soc., IX., 48, 

$ Cf. Nature, Vol. XXXL, p. 266, 


Many 


stant speed or terminal velocity was calculated by Sir George Stokes 
for the case of a falling raindrop of radius r as follows :— 
_2 gor? 
9 viscosity of air 

where p is the excess density of the sphere over the medium it moves 
in; provided there is no finite slip at the surface. 'The maximum 
possible effect of surface slip—which will occur to some extent when 
the falling globules are very minute—is to make the possible terminal 
velocity Haff as great again— in other words, to convert the numerical 
coefficient $ into 3. 

This simple formula gives the connection between the rate of fall 
of а raindrop aud its size, and by observation of this speed, therefore, 
Езопа Ша viscosity of air, it is possible to calculate the dimensions 
of the falling drops. j 

J. J. Thomson's Experiment of Counting. 

We have now all the materials ready for understanding the experi- 
ment to be performed,* so as to count the ions which are produced 
in air under the impact of Róntgen rays, or when there are electrons 
to be counted which have been produced from a negatively electrified 
surface illuminated with ultra-violet light. The apparatus for the 
latter is depicted in Fig. 3. А clean zinc surface in vacuo, faced b 
а piece of wire guae through which the light could shine on it, 
by а window of quartz which makes the vessel airtight, so that it 
might be exhausted and yet allow the ultra-violet light to pass, was 
employed as shown іп Fig. 2 above; the present arrangement is 


similar except that a water surface replaces the gauze. 
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Fio, 3.—This figure corresponds closely with Fig. 2, Part III., only that a 
layer of water replaces the wire gauze. The vessel was attached to the 


expansion apparatus Fig. 4. 


The rate of leak which gives the current Neu is determined by 
connecting the water and the zinc plate to the terminals of an electro- 
meter, the zinc plate being kept negative by means of a battery of a 
Pind now, тиса th the adisbati 
now, supplyi is & tus wi e adiabatic expansion 

appliances of d T Re Wilson shown in Fig. 4 above, metrical con- 
densation can be prcduced, a mist will form, and the rate of its fall 
can be observed, whence by Stokes’ theorem the size of each plobue 
is known, the quantity of water which had gone to form globules is 
known from the measured amount of expansion, by & process the 
details of which I will not give here, and so the number of such 
globules, and, therefore, the number of their condensation-centres or 
nuclei or ions, can be determined. 

If сів the observed rate of fall in stagnant air, the linear dimensions 
of the falling drops will be 


9uc 4'5 x 00018 
e) - (r e) а. 
In a given саве c was observed to be 0-14cm. per second ; hence the 
volume of each drop was in that case 


3 =1°6 x 10-19 c.c. ; 


* Phil. Mag., December, 1898, and December, 1899. 
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and so, if the te amount of water in all the drope in a given 
space is reckoned from the measured amount of adiabatic expansion 
which caused the chill апа the precipitation, the drops can be 
counted. | 

А great many precautions must be taken, because there will be 
some residual cloud found even when electrons or intended nuclei 
are not present. A differential observation is, therefore, necessary ; 
moreover, care must be taken to ensure that all the nuclei are utilised, 
and not only а portion. 


LzazND TO Fio. 4. 


A is the vessel in which the fog is formed whose rate of fall is to be measured by 
Mr. Wilson's method as used by him for the ionisation producen by X.rays. The 
vessel A, containing some water. is in communication with a vessel, C, through the 
tube B. Inside C isa thin walled test-tube, P, which serves as a piston. D is an 
indiarubber stopper closing the end of tube C. 'А glass tube connects the inside of 
the test-tube P witha «pace, E. This space may be put in connection with an 
exhausted s , Р, through thetube Н. The end of the tube Н, inside the space 
E, is ground flat, and is closed by au indiarubber stopper, I, which is kept pressed 
against the tube Н by means of a spiral spring. The x’opper I is fixed toa rod, K; 
by pulling the rod down metu the pressure inside the test-tube in lowered, an 
the piston P falls rapidly uatil it strikes against the indiarubber stopper D. The 
falling of the piston causes the gas in А to expand: the tubes R and S are for the 
purpose of regulating the amount of the expavsion. The clip S is closed before an 
expansion: and the piston P is raised by a trifling amount of air introduced through 
T. Then, when everything is ready, K is pulled, and the cloud forms in A. 


The number of drops found in a certain experiment by this means 
was about 30,000 to the cubic centimetre, the total quantity of water 
which went to form them being about the two-hundredth part of a 


milligramme. 
Result, 


The result of the execution of this ingenious counting process is 
that the absolute charge and the absolute mass of an electron is at 
length directly determined. Hitherto we have determined by many 
and various ways the ratio е т and the speed v. We have likewise 
been able to determine Neu and Ne and Nmu?, as already explained, 

Now, at length, we have determined N, and at once the terms in 
the ratio e т are disentangled. 

в comes out, as suspected, in all cases, the regular ionic charge of 
the order of magnitude 3 x 10 electrostatic, or 10-9? electromagnetic 
units; hence m comes out for positive carriers and for ions the 
appropriate mass of the atoms present. In some cases the masses are 
greater than this and de ан molecular aggregates. But for the 
negative carriers set free by ultra-violet light, and for the other cases 
where ет — 107, the masses come out definitely of the order 10-7 
кише, or about -j;th part of the smallest and lightest previously 

nown quantity of matver—viz , an atom of hydrogen. 

The existence of masses smaller than atoms was thus experimen- 
tally demonstrated, and a discovery was clinched of epoch-making 
importance. 
| (To be continued.) 


Cost of Electrical Power in America. — The Engineering News 
of New York states that electrical power is sold in Shasta and 
Nevada counties, California, at $5 per horse-power-month. 
The Comstock mines, in Nevada, pay $7 per electrical horse- 
power-month, and steam power generated by wood is said {о 
cost $12 per horse-power-month.- pu es Mose не 5 


А STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF OSCIL- 
LOGBANMS.* - 


BY М. B. FIELD, M I E.E., A. M L C E. 
(Continued from p. 988.) 


In alternating electric supply circuits we often have to deal with 
telf-inductions and capacities which would check the current down 
to the same values if the same E.M.F. were applied to each, which ia 
the neceseary condition for resonance ; consider. for example, a two- 
phase cable with two insulated cores within а common outer as 
return (see Fig. 12)t. 

| Hey en phase B in the power house has been opened, and con- 

sider the state of things that exist ; we can represent it as shown in 

Fig. 13. Current enters conductor.a and returns by conductor с; 

it can flow a ar the capacity ac and the self-induction ac, these 
3 


being in parallel, but an alternative path is through capacity ab and 
thence through capacity bc in parallel with self-i 1 be. 
6 
fe ини 
Fic. 12. 


Suppose the frequency is 25, the voltays per phase = 3,000 volts, 
the transformers at the end of the line 150kw. each, and such as to 
take a msguetising current of 2 per cent. of full load current or 
ampere; secondary circuits are open. Let the capacity between 
either conductor a or b and sheath, the other conductor being 
grounded be 0775 microfarad per mile, and between a and b together, 
and sheath 0:9 microfarad per mile, i.e , capacity (a+c), b=0°75, aud 
capacity (a +b), с=0 9 microfarad per mile, then we have a capacity 
effect equivalent to that shown in Fig. 13. Let the length of line be 
2-83 miles, then the total capacity ac—1:97 microfarad and total 
capacity ab- 0:847 microfarad. If now ths P.D. between b and c 
is Vi, the current through the transformer bc із VI / 3.000 333 
x10-*V,, and through the capacity bc 2x10—V,. The current 
arriving at b will, therefore, be a wattless current, lagging 90deg. 
between the E. M. F. and equal to 1:33 10-*V,. But if the difference of 
potential between a and b is V,, we have again a capacity current 
through ab of 1:33 10- !V,. 

Thus we have the necessary conditions for resonance, and the 
potential of the switched-out conductor b will rise until the insula- 
tion somewhere in the cable gives way and modifies the conditions. 
This has merely been given as an example. "There are, of course, a 


large number of combinations possible where ‘resonance might occur, 
and every station engineer is more or leas on the alert forthem. A 
most interesting Paper on the subject of high-tension cable break- 
downs from resonance effects appeared in the Electrotechnische 
Zeitschrift on Dacember 28, 1899, by Mr. Gisbert Kapp, and was 
translated by the present writer for the Electrical Review, and 
appeared in March 9th and 23rd issues of that paper in 1900. 

Now, every alternator possesses reaction and self-induction. By 
reaction I usually mean that the armature currents produce mag- 
netic lines which thread through the magnetic path in the field 
system, either weakening or strengthening it, according аз the arma- 
ture ampere-turns assist or oppose the field system magnetising 
force. The term self-induction I usually apply to those lines of force 
generated by the armature currents which do not produce an altera- 
tion of the total flux in the field system, but which close round the 
armature windings without including the field-magnet windings. 
Both of these effects are more or less as polenta to the strength of 
the armature currents, and result in an alteration of the magnetism 
thredding the armature windings. This diminution or increase, as 


* Abstract of Paper read and discussed before the Glasgow Local Section 
of the Institution of Electrical Engineers on February 10th, the discussion 
of which was continued at London on March 12 and 26, 1908. 

+ [To facilitate reference, the figure numbers in the origins] Paper have 
been retained іп our abstract.—Eps, E.] VV 
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the case may be, induces ап E.M.F. in quadrature with the current, 
and may, therefore, be looked upon as a self-induction. — — 

Every alternator, therefore, may be represented by an imaginary 
machine producing an alternating E.M.F. without self-induction and 
without reaction, but with a choking coil in series with it. Unfor- 
tunately, as we shall see later, it is necessary to consider the choking 
coil as having a variable coefficient of self-induction, which is, how- 
ever, а periodic function of time. We may thus represent a three- 
phase alternator connected to a cable, as in Fig. 14. 

In talking of the self-induction of an alternator, I shall, for the 
purpose of this Paper, include in the term the armature reaction— 
i. e., I shall refer to that self. induction (whether with constant or 
variable coefficient) which, inserted in series with a reactionless and 
self-inductionless machine would give the same characteristics, 


Fic. 14. 


The capacity of a three-phase three-core lead-sheathed cable may 
be considered as a combination of capacities, as in Fig 15 (a). 
A three-phase A capacity as shown in (b) will take the same current 


per line wire as a Y capacity as in (c) if K. 


We do not in practice meet cases where the self- induction of the 
alternator will produce resonance with the capacity of the cable 
system at the fundamental frequency. For exarnple, taking a large 
three-phase cable system as represented by a three-legged capacity of 
5 microfarads per leg, the capacity current per leg at 6, 500 volts per 
phase, 25 cycles would be 2:95 amperes (Fig. 16). 

The self-induction in the alternator which would produce reso- 
nance with this cable system would, therefore, be such as would only 
allow 2:95 amperes per leg to circulate when the generator was excited 


£x Ay. 


Fic. 154. Ета. 155. Кто. 15c. 
to 6,500 volts, and short-circuited. Such an alternator would be 
manifestly inadequate in connection with such a cable syetem, but 
might perhaps be used for applying a pressure test to the cables, in 
which case, of course, the greatest care would have to be exercised. 

Although the self-induction of the supply alternator will not pro- 
duce resonance at the fundamental frequency, it does not at all follow 
that such may not occur, due to a higher harmonic of the E. М.Е. 
The current which a given capacity will take at a given voltage is 
proportional to a frequency, while the current which a self-induction 
will pass at the same voltage is inversely proportional to the 
frequency. 

In the above case the capacity current per 1,000 volts corresponding 
to the 11th harmonic would be 8 65 amperes. А self- induction which 
would pass 8:65 amperes at 1,000 volts 275 cycles per second would 
pass 356 amperes at 3,750 volts and 25 cycles, or an alternator with 


Ето. 16. Fic. 17. 

this self-induction per leg would give on short circuit 356 amperes 
per leg when excited to 6,500 volts per phase. (I have chosen this 
figure, because it very nearly correspends with the results taken from 
the 2,500kw. generators in Glasgow.) We should, therefore, at first 
sight expect to obtain resonance with such an alternator, and a cable 
system corresponding to Fig. 16, if an 11th harmonic existed in the 
E.M.F. wave. 

I made some experiments to determine the capacity of the cables 
by inserting a hot-wire ammeter in circuit, but I obtained strangely 
inconsistent readings ; I therefore forbear to give them. 

- Mr. R. C. Olinker made some tests on similar cables for the Central 
London Railway, and obtained the following results per mile :— 
1. From one core to other two cores + lead sheath = 0:38 microfarad. 
„ 2. From one core to other two cores, sheath disconnected and 
earthed - 0:32 microfarad. 


3. From one core to one other core, third core insulated, sheath 
disconnected and earthed —0:23 microfarad. 

If K be the capacity from core to core, and S the capacity from 
core to sheath, and assuming the insulation of both poles of the test- 
ing circuit to be so good that all leakage currente were negligible in 
comparison with the capacity currente, we see that we have :— 

By teet (1) 2K + 8-038, 
„ (3) aK 48-032, 
S=_018, К=01. 
and by test (3) we have a capacity of 
34 18 
5K + 2? 
which, with above values of К and S, equals 0:24 as against 0:23 
actually measured 

The above cable is therefore equivalent to a Y capacity of 0°48 
microfarad per leg per mile, and therefore 10'4 miles would give 
the capacity represented in Fig. 16. | 

As a matter of fact, I find considerably more cable is needed to 
produce resonance, and I think this is probably due to the fact that 
the coefficient of self-induction of the alternator is by no means the 
same for the fundamental as for the higher harmonica. 

We know that the coefficient of self-induction of such a machine 
varies between wide limits ; it must depend on the relative position 
of field system to armature coils, and also on the value of the arma- 
ture current in each position, Fig. 18 represents what is known as 
the curve of synchronous impedance of the Glasgow alternators, or 
the short-circuit armature current, in terms of armature volts on 
open circuit with the same field excitation at synchronous speed. 


Volts—Armature 
е 
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0 100 200 


800 400 500) 
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Fic, 18,—SyncHronous Імрврлхсе. 75 revs. per min. 


In the first place, it is clear that by this method the self-induction 
should be a meximum, since the poles are in the moet favourable 
position when the armature currents are at their maximum. Next, 
we see that even this method does not give a constant coefficient. 
Fig. 18 shows that it varies between the limits of 1:3 at low currents 
and 0:5 at 300 amperes. 

We see, then, that the coefticient of self-induction has a different 
value for each ripple on the E.M.F. wave, due to the position of the 
field system ; and, again, when a heavy armature current is being 
generated, the coefficient is further modified by the degree of mag- 
netic saturation of the armature. The resultant of these two effects 
must depend largely on the power-factor of the circuit, and will be 
an extremely complicated function to express. 

If we examine curves XVI. and XVII. we see that with 93,700yde. 
of cable in circuit we obtain the llth harmonic accentuated ; 
with somewhat lees cable in I have obtained resonance due to the 
11th harmonte, but could not obtain a photographic record. Curves 
XVI. and XVII. were taken with about 19 months’ interval. The 
first was traced by hand ; the second photographed. Icannot vouch 
for the engine speed being exactly the same in each case. On reducing 
the capacity I brought the 13th harmonic gradually into prominence 
(see curves XVIL, XIX., and XV.) It is very difficult to obtain 

ood results under these circumstances, for if resonance be too pro- 
nounced the oscillograph motor stops, and the results cannct be 
noted. I do not think that curve ХУ. shows the conditions of 
maximum resonance by any means ; in fact, I have had instantaneous 
glim of alarming resonance, but for the reasons already stated I 
could not reproduce them. | 

I used to think it а safe procedure when shutting down to gra- 
dually slow up the main engine and let the vol die down 
gradually ; similarly, it was my opinion that one should excite 

e generator, and run up slowly on the cables when sterting up, 
but from these experiments it is clear that by so doing one 
through the conditions for maximum resonance with all odd har- 
monics above the 11th. Undoubtedly the better procedure is to 
run the machine up to full speed, and then slowly to bring up the 
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excitation to the normal, and to reverse the procedure when shutting 
down. 

Curves XX. and XXI. more nearly approach to the E. M.F. curve 
of the alternator on open circuit. 

Another important point to consider is whether resonance due to 
a higher harmonic can occur under load conditione The curves 
generally indicate that this is not so, the ripples being apparently 
damped down to a minimum under loed conditions. 

Curve XXII., which was taken at half normal load, shows, 
however, certain ripples accentuated, and the question is worth 
inquripg into. 

ompare curve XXIII. We have already seen that the back 
E.M.F. of the rotaries being a smooth curve, the higher current 
harmonics in the system are wattless, and are either capacity or 
self-induction currents. The current ripples which flow into the 
rotaries, representing self-induction currents, no doubt partly neutra- 
lise the capacity of the system, but at the high frequencies we are 
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dealing with it is impossible that the whole capacity effect can be 
thus neutralised, and we have at such frequencies as 275 and 325 
cycles a balance of capacity effect left over; it is then merely a 
question of the number of rotaries, transformers and cables in service 
which decide whether or not partial resonance will occur under load 
conditions. 

Important resonance effects are not likely to occur under full load 
conditions, the period of greatest importance from this point of view 
being that of light load, where the cable system is being fed from one 
generator, which is perhaps of relatively small proportions. 

It must not be wl Lastra that I attach great practical importance 
to the above considerations of the possibility of the occurrence of 
resonance; as a matter of fact, although in Glasgow, I was for a lung 
time unaware that anything of the kind could be going on, we expe- 
rienced no difficulty at all, and it is the general opinion of a great 
many experienced engineers with whom I have spoken on the sub- 
ject that reeopance ів not to be generally feared in ordinary well 

id eut schemes, 
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I do, however, consider it important for each engineer, as far as 

ible, to be conversant with the conditions under which resonance 

1s likely to occur in the system under his charge, and to avoid the 
combination if it is at all likely to be serious. 

It is further conceivable that slight resonance effects might occur 
in cable circuits supplied by continuous-current machines. All such 
dynamos have a ripple of a high order present in their E.M.F. In 
the case of a rotary converter this ripple may, as we have seen, be 
pronounced, and I think it possible that considerable resonance 
-— might be found in such cases. It would be interesting to look 
for them. 

The second part of this Paper is descriptive of some experiments I 
carried out to examine optically the more inp qe or non-periodic 
effects in electric circuits, by which I mean such effects as the growth 
of the current in a continuous-current circuit containing self-induc- 
tion, or the oscillatory nature of the charge current of a cable in 
switching it on to a direct or alternating-current circuit and other 


м ы V " 


E. M. F. Wavo.A.B.C.D. Cables in. 


P 


E.M.F. Wave B.C.D. Cables in. 


Curve XVIII. Curve XIX. 


Мы ч 


E.M.F. Wave, Roturies оп No Load 
( Normal Excitation) 20-30 Amps. 


E.M.F. Wave 


Taken at Sub-station C "as Load 
falls off between 11-12 p.m. 125 Amps. 


at Powcr Station. at Power Station 
Curve ХУП. Curve XXIII. 
L as in Curve LL R= 24-4 (Test) Transformer H.T. Short 
Circulted. Ks 0 N. P. M. 700 
Curve XXVI. Vz 3:9 Volts 
Curve XXVII. 


similar effects. I am perfectly aware that these phenomena are 
treated mathematically in the various text books on the subject, but 
I still think the experimenta highly instructive. 

In order to render these results visible on the desk of the oscillo- 
graph, it was necessary to make them occur periodically and syn- 
chronously with the motorof the oscillograph, I therefore constructed 
& contact maker, and attached it to the shaft of a disused tramway 
motor, which had already been provided with two slip-rings for 
other purposes. The motor was supplied with direct current, the 
oscillograph motor connected to the slip-rings, and the strips suitably 
connected to the contact maker. The latter consisted of a continuous 
ring, and а second one cut into 16 equal parts with provision for 
connecting them up in any way desired. The motor having four 
poles, I connected the contacts in four groups of four, and this 
arrangement throughout. 

Fig. 19 (a) and (b) shows my general arrangement. 

In position (a) it will be seen that the charge current for the com- 
bination of capacity and self-induction passes through the oecillo- 
graph strip S ; in position (b) the combination discharges through 
S; this process occurring synchronouely with the vibrations of the 
oscillograph mirror appears as a stationary curve, and сап be photo- 
арас as heretofore. The photographs, which I here reproduce, 

ad an average of 30 seconds exposure. 

Curve XXIV. represents an ordinary make and short circuit 
without self-induction or capacity. 

Curve XXV. represents the growth of the current in a circuit - 
containing а у siut on open circuit ; and the effect of short- 
circuiting same. 

Curve XXVI. representa the above, but with half of the high- 
tension winding short-circuited through a single lamp. 
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Curve XXVII. represents the same, but with the whole high- 
tension winding short-circuited through the incandescent lamp. 

The annihilation of the self-induction due to the short-circuited 
secondary is noteworthy. I have used the curves thus photographed 
for the determination of the coefficient of self-induction of a circuit ; 
it will be noticed it gives the value of the coefficient of self-induction 
for practically zero current, since the current through the oscillograph 
should at no time exceed 0°1 ampere. TP 

Curves XXVIII. and XXIX. represent the way the potential rises 
at the terminals of a self-induction shunted with а resistance greater 
than its own when the circuit is ruptured. The curves explain 
themselves, 

i 


Fic. 19a. 


Fic. 19s. 


The strip Sz, being connected across the self-induction as shunt, 
really acts as a voltmeter. When the discharge takes place the same 
current flows through each strip; the rise of voltage ів, therefore, 
represented by Ob— Oa, Оа representing the voltage at the instant 
before discharge. Of course, by making r large enough the potential 
across the self-induction might be brought up to any value provided 
the circuit be ruptured with absolute suddenness—i.e., no spark occur 
at break, and there be no eddy currents induced anywhere by the 
circuit. These conditions are, of course, impossible, but it is well 
known that there is really no absolute limit to the rise of potential 
on rupturing a circuit possessing self-induction. 


(To be concluded.) 


CORRESPONDENCE. 
— ea | 
THUNDERSTORMS. 
TO THE EDITORS OF THE ELEOTRIOIAN. 


Sins: In connection with the International Fire Exhibition 
at Karl's Court, to be held there this summer, a loan collec- 
tion is being arranged, one section of which will be devoted 
to illustrating damage by lightning. 

No doubt many of your readers have just such objects as 
we are desirous of borrowing for this collection. Will you 
permit me to ask them through the columns of your valuable 
paper, whether they will assist us in this matter? The 
exhibits especially desired are photographs of lightning, and 
of buildings, trees, &c., struck by lightning; also any objects 
damaged or affected in any way by lightning. 

_For all loan exhibits approved by the committee the exhi- 
bition authorities will provide free carriage to the exhibition, 
ample exhibiting space and every possible care and security, 
and they will return all loans at the close of the exhibition at 
their own risk and cost. Every possible protection will be 
provided for objects lent in the way of fire proof accommoda- 
tion, police supervision, insurance against fire and loss and 
damage of every description, subject to the regulations, a copy 
of which will be sent on application. The loan section will 
be suitably installed in galleries specially constructed for the 
exhibition of such objects, each of which will be labelled with 
the name of the sender.— Yours, &o., EvaN CAMPBELL, 


London, S.W., April 4. Secretary. . 


PARLIAMENTARY INTELLIGENCE, - 
LONDON UNDERGROUND RAILWAYS. 


City and North-East Suburban Railway. 
Thursday, April 2nd. 

Evidence for the promoters was continued. 

Mr. S. F. RIDLEY, M.P. for the South-West Division of Bethnal Green, 
said that this area had a populat‘on of 65,000, most of whom had their 
businets in the City or beyond it. The stations at Bishopsgate-street and 
Bethnal Green-road on the Great Eastern and the Shoreditch station on 
the North London gave quite inadequate accommodation and facilities. The 
trains were quite crowded when they reached these stations, and did not 
go further into the City than Liverpool-street. 

The CHAIRMAN : Will you have a mixed class of fares ? 

Mr. BALFOUR BROWNE, K.C., for the promoters: Yes, Sir. There 
will be separate classes. 

Lord ROBERT CECIL, for the Colonial Bank in Threadneedle-street : 
My clients ғау that there is no demand for such a railway, and that, there- 
fore, the Cornhill station will be an unnecessary hindrance. 

Mr. RIDLEY : I do not agree with that. à; 

In further cross-examination on behalf of several banks in close 
proximity to the proposed station at Cornhill, witness eaid he thought the 
subways would tend to reduce the congestion now prevailing rather than 
increase it. 

The CHAIRMAN : Do you propose to issue workmen's tickets outwards ? 

Mr. BALFOUR BROWNE : We willif there is any considerable traffic 
in conjunction with the City and South London line from the south. 

Mr. COURTENAY WARNER, М.Р. for Lichfield, who has some 
500 acres of land (partly built on) at Walthamstow, also supported the 
bill. On the question of workmen's fares ceasing beyond Walthamstow 
(after which ld. per mile was proposed), he said that the Great Eastern 
Company themselves did not issue workmen’s fares beyond Wood-street, 
which was equivalent to the proposal of the promoters. He dwelt largely 
upon the overcrowding upon the Great Eastern lines in the morning and 
evening, and also upon Bank Holidays and Sundays. In fact, the Great 
Eastern Railway Company were the first to admit the overcrowding and 
that they were quite unable to cope with it. There had been a check upon 
the letting of the property recently, which he attributed to want of 
facilities. 

Cross-examined by Mr. FREEMAN, K.C., for the Great Eastern Railway 
Со. : He was not aware that the company had provided in one year more 
seating capacity on its suburban lines than had been the increase in traffic. 
In spite of this, however, he maintained that considerable overcrowding 
took place for quite two hours in the evening, and for a longer period than 
half-an-hour, as the company had stated, in the morning. It was quite 
true that the seating capacity of some of the Great Eastern trains had 
been increased by 21 per cent., but this had been done at the expense of 
crowding the passengers more cloeely. 

Mr. REGG, for the Corporation of London: Do you know that this 
line sins against two recommendations of Lord Windsor's Committee —viz., 
that the line from Bethnal Green, which was sanctioned up to that point, 
should enter the City by à more southern route than is now proposed, and 
that confluent junctions are objectionable !—It is hardly a confluent 
junction, and the Committee did not define any special route. 

But you can only get a five minutes’ service on the two branches by join- 
ing up at Hackney, whereas with two separate routes into the City you 
could have a 24-minute service ї—-Үев, I know that two tubes will carry 
twice as many as one, but the Great, Eastern only give us à quarter-hour 
service. 

Mr. D. J. MORGAN, М.Р. for Walthamstow, considered the Great 
Eastern Company had done all it poesibly could. He had been told by the 
officials of the company that it was impossible to put on another train 
between six o'clock and eight o'clock in the morning. Ав an instance of 
the overcrowding, be said that returning to Walthamstow by the 1:15 train 
last Saturday no room was to be found in any carriage, and when he 
reached the guard's van there were 42 pasiengers in that. The new line 
was principally required for the purpose of affording greater facilities for 
the working men. 

The CHAIRMAN : The return upon workmen's tickets is not very large, 
and would hardly suffice as a return upon the capital of a new company. 

Mr. POLLOCK, K.C., for the London County Council: Do you not 
think that 7:30 a.m. is early for stopping the issue of workmen's tickets ! — 
Yes. The later they are issued the better. I want all I can get. I have 
no financial interest in the proposal, and, therefore, may have hopes and 
aspirations which are not altogether in agreement with the promoters. 

Mr. А. ALLHUSEN, М.Р. for the Central Division of Hackney, said 
the general feeling of his constituency was in favour of the bill. 

By Mr. POLLOCK : It would be desirable that any encroachment upon 
the Hackney marahes, which was an open space under the control of the 
London County Council, should be counterbalanced by other land being 
given, во that the open space available should not be decreased. 

Mr. FREEMAN: Do you think it а reasonable thing to spend £6,000,000 
of money to relieve an overcrowding which it is admitted only takes place 
during a short time in the morning and evening ?—That is a matter for 
the promoters. I am not financially interested in the scheme. 

Mr. WILLIAM EVE, an alderman of the Stoke Newington Borough 
Council, corroborated the previous evidence on the question of overcrowd- 
ing on the railways serving North London. 

Mr. FREEMAN : D» you know the Great Eastern Company have just 
received powers to apply electric traction to their lines ?—Yes. 

" Further eross examined: Не did not know any of the promoters even, 
y name, "T 
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Mr. SCORGIE, borough surveyor of the Hackney Borough Council, said 
the overcrowding in that district was getting worse and worse. He believed 
of Messra. Protheroe and Morris, that there was some prospect of converting the North Metropolitan Tram- 


Mr. SLADE, а member of the firm 
auctioneers, said there would be four stations within the borough of | ways to electric traction, but tramways suffered under many disadvantages 
compared with tube railways. 


Leyton which would serve а very populous district not tapped by the 
Mr. GOOD, chairman of the Waltbanistow Urban District Council, 


Great Eastern Railway at present. 
Col. RICHARD COLVILLE spoke of the large amount of vacant land | speaking of the attempt made to have this bill suspended with theothers until 


at Waltham, which опу neeled greater railway facilities for it to be | the Royal Commission had reported, said tbat а deputation to Mr. Gerald 
developed. Balfour had been made Ly 55 representatives of every district along the 


Col. Lockwood, M.P. fur Epping. Col. T. H. Robertson, M.P. for South routes to prevent this. 
Hackney, Mr. Mellis, member of the Essex County Council, Mr. Walter The Committee adjourned until April 22nd. 


—— . (—ê 
Hasemer, a member of the Borough of Hackney Council, and Mr. Wragge, 
vestry clerk of Leyton, all supported the scheme on general grounds. OTHER ELEOTRICAL BILLS. 

In the House of Commons on Tuesday a bill to facilitate the introduction 


Sir M. M. BHOWNAGGREE, M.P. for the North-East Division of 
Bethnal Green, gave similar evidence. 


Friday, April 3rd. : p : 

Mr. W. BECK, chairman of the Waltham Cross Urban District Council at ее ету oid on railways was introduced by Mr. Gerald Balfour and 
УЯ ed „ | read a first time. 3 

spoke of the local need for the line, and of the local feeling in favour of i“. The Great Central Railway Bill, which was before a House of Commons 


Committee last week, included clauses authorising an extension of time 
for a further period of two years for the completion of the railways 
THE CITY AND Я authorised in the Wirral Railway Acts (with powers to convert to 
NORTH EAST SUBURBAN : electric traction) and for new lines. It was stated that agreements had 
ELECTRIC RAILWAY. i WALTHAM ABBEY been entered into with the Liverpool Overhead Railway for runniog powera 
— to Tobe) an em аз аш аз | over that line, and in the end the preamble was declared proved, with the 
e ! (Portion in —— [ * proviso that the new lines asked for in connection with the Wirral Railway 
i HICH BEECH Ts ege adn already authorised railways should be constructed for electric 
ion. 
The House of Commons Committee, before which the Great Northern 
and City Railway Bill came as an unopposed measure (see The Electrician, 
A pril 3, p. 993), has allowed the provisions asked for concerning the raising 
ENFIELD \ ‘ ees of new capital. | 
—.— | ae 4 A similar clause was inserted іп the City and South London Railway 
Nard заг d ue Bill, the preamble of which was declared proved by Mr. Crompton Rickett's 
it Committee last week—viz., the payment of interest out of capital during 
construction. As the committee was satisfied that this would facilitate 
the raising of the necessary capital the clause was allowed. 
The Plymouth Corporation Bill came before a Select Committee of the 
House of Commons last week. This bill seeks powers, among other things, 
to construct additional electric tramways within and without the borough 
boundary. Besides general railway opposition, the Devonport Corporation 
opposed the lines going beyond the borough, as they themselves had an 
application before the Light Railway Commissioners for identical lines. 
On the other hand, the Stonehouse Urban District Council, whose district 
lies between Plymouth and Devonport, opposed on the ground that they 
did not want any tramways at all within their area. The cost of the equip- 
ment of the proposed tramways is estimated at £87,785, and another 
£105,400 for the purchase of Jands and buildings, the provision of plant 
and for other purposes in connection with the electric tramway and lighting 
pe + ^ undertakings of the Corporation. On the second day the opposition of the 
* Г $ Stonehouse Urban District Council was withdrawn, owing to а settlemer t 
between the parties. | 
‘he Harrow Road and Paddington Tramways Bill and the Romford and 
District Tramways Bill were read а second time in the House of Commons 
on Monday. 
An inquiry will be held in Glasgow on the 30th inst. into a number cf 
applications for powers under the Private Legislation Procedure (Scotland) 
Act, 1899. Among the measures to be considered are the Lanarkshire 
Electricity and Dust Destructor and Glasgow Corporation Tramwaye. 
An adjournment will then be made to Aberdeen, where the Aberdcen 
Corporation tramways order will be enquired into. 


— —ʒà•3—᷑ — 
VIBRATION ON THE CENTRAL LONDON RAILWAY. 


In the House of Commons оп Monday, Mr. H. D. GREENE asked the 
President of the Board of Trade if he could t tate when arrangements would 
be completed for stopping the annoyance and damage from vibration 
arising on the Central London Railway ; and whether the Board of Trade 


gy SHOREDITCH d would now take steps to compel the adoption of the suggestions of their 


нвси LIVERPOOL STREET с> 
. mrt Committee. 


, LO 
К | 5 regem Mr. GERALD BALFOUR said that he had received assurances from the 
| 2 Central London Railway Co. to the effect that they were doing their 
utmost to carry out with the least possible delay the recommendations of 
the Committee referred to. With this object in view, 64 motor cars had 
been ordered last May, and several cars had been delivered, while віх 
motor саг trains were now in actual service. А seventh would be added 
next week. The remainder of the cara would be put into service as soon 


' Mr. W. BOUSFIELD, М.Р. for South Hackney, also referrcd to the | as they were delivered to the company. 
inadequacy of present railway communication, and of the great over- SS eer — 


crowding of the population in his division. Relief was wanted b affording 

facilities for the sole to live further from their work. The ЖЫ of his MOTOR CAR LEGISLATION. 

constituency was in favour of the proposal. In answer to а question put by General LAURIE in the House of 
Mr. CLAUDE HAY, M.P. for Hoxton, gave similar evidence, and | Commons on Tuesday. 

instanced the great difficulty which now existed in obtaining housing Mr. LONG stated that the width of alight locomotive, measured between 

accommodation, owing to the number of factories which are being built in its extreme projecting points, must not exceed bft. This was, he said, 

Hoxton. the cnly limit as to size, except in so far as might be caused by.the restric- 
Mr. J. HOWARD, M P. for Tottenham, said that he had been deputcd tion on the weight. A light locomotive must not exceed 3 tons in weight 

by the urban district councils of Tottenham and Wood Green to give | unladen, or if it was used to draw a vehicle, the weight of the two together 

expression to resolutions which had been passed in favour of the proposals. unladen must not exceed 4 tons. In answer to a further question, he said 
Mr. W. R. CREMER, M.P, for Haggerston, said that greater travelling that although it was not deemed practicable or desirable to deal with the 

facilities would tend to reduce the rents by competition, as more houses | length of motor care, he hoped to make general proposals shortly as to the 


would be built in the less congested areas. The Metropolitan Borough of control of these vehicles, 


Shoreditch supported the bill, there being not one dissentient voice, 

Mr. DICKSON, engineer and surveyor to the Shoreditch Borough Mr. C. WASON, in the House of Commons on Tuesday, who put a ques- 
Council, said he һай approved of the plans of the railway, and proposed | tion as to the numbering of motor cars, was again informed by Mr. Long 
stations as regards the portion which went through his borough, and the | that the Government could not at present give any pledge as to the intro- 
promoters had accepted his suggestious with regard t the station eiles. duction of a bill during the present session, 
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THE INDIAN GOVERNMENT AND THE PACIFIC 
CABLE. 
In a printed reply to Mr. RUNCIMAN in the House of Commons on 


Tuesday, 

Lord GEORGE HAMILTON said that although some loss of revenue 
had been incurred by the Indian Government owing to the opening of the 
Pacific Cable, there did not appear to be any ground for compensation. 


LEGAL INTELLIGENCE. 


Electric Lighting Boards (Ltd.). 


In the Chancery Division on Monday, Mr. Justice Kekewich had before 
him the case of Brounger r. the Electric Lighting Boards (Ltd.) on a motion 
for judgment. Mr. Waggett said this was a debenture-holder's action, 
plaintiff being the holder of debentures given to secure an advance. His 
Lordship made the usual order and directed the customary inquiries and 
accounts. 


British Electric Street Tramways (Ltd). 


Mr. Justice Buckley on Tuesday had before him a petition by A. J. Paine 
for the winding up of the British Electric Street Tramways (Ltd.), but on 
the application of Mr. Buckmaster, K.C. (who appeared for petitioner), the 
petition was ordered to stand over till the first day in next term. 


Re Warrington Blectric Light and Power Co. (Ltd.). 


In the Warrington County Court last week, His Honour Judge Bowen 
Rowlands, K.C., made an order,on the application of creditors, for the 
compulsory winding up of the company. 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Lecturers in electrical technology (salary £170 per annum) and in 
mechanical engineering subjects (salary £130 per annum) are 
required for the Birmingham Municipal Technical School. Particu- 
lars from the secretary, Mr. George Mellor, Suffolk-street, Bitming- 
ham. Applications by May 2. advertisement. 


The County of Durham Electrical Power Distribution Co. require 
ап engineer-in-charge at their main station, Gateshead. Applications 
to resident engineer, electricity works, South Shore, Gateshead. See 
advertisement. 

An advertisement contains particulars of vacancies in the Cape 
Colony telephone service for experienced telephone men. Applica- 
tions to the Agent-General for Cape Colony, 100, Victoria-street, 
London, S.W. 

Exeter City Council require a clerk of works, to superintend (under 
the city electrical engineer) the erection of steam and electrical 
machinery at their new generating station. Applications to town 
clerk (Mr. Geo. В. Shorto) by 5 p.m. of April 17. Зее advertisement. 


London County Council Technical Education Board require a 
principal for new Paddington Technical Institute. Commencing 
salary £500. Applications to secretary, 116, St. Martin's-lane, W.C., 
by May 2. 

The committee of the Municipal School of Science, Art and Tech- 
nology, Londonderry, require an assistant lecturer in science and 
technology. Applications to secretary by April 27. 

Oldham Corporation require a tramways traffic superintendent. 
Applications to general manager by 14th inst. 


Mr. Seg d Whale has been appointed chief mechanical engineer 
to the London and North-Weetern Railway Co. in succession to Mr. 
F. W. Webb, who recently retired. 


Mr. C. R. Everson has been promoted from traffic manager to 
general manager of the Plymouth Corporation tramways. - 


Mr. F. J. Rynd has resigned his position of chief assistant engineer 


at Portsmouth in order to take up a position with the Electrical Co., 
25, Victoria-street, S. W. 


Airdrie.—The Council will oppose the tramway company's appli- 
cation for & provisional order giving them an indefinite extension of 
time to construct tramways in the district. 


Battersea (London)—The Borough Council have decided to 
obtain coal-handling and conveying plant for their electricity works 
at an estimated cost of £3,000. Extensions of the mains, estimated 
to cost £570, have been authorised, and the Council have also decided 
te appoint а mains superintendent at a salary of £160 per annum. 


Bermondsey (London).—The Borough Council have been 
endeavouring to obtain the support of the other metropolitan 
boroughs in favour of a proposal that the London County Council 
should be requested to insert in their next General Powers Bill a 
clause making it compulsory on electric lighting, &c., companies to 
pay tor damage done to streets into which traffic has been diverted , 
in consequence of the road in which they have been at work being 
too narrow to allow of traffic passing at the same time. Fifteen 
Councils have decided to support the proposal. 


Birmingham.— The amended offer of the chairman of the City of 
Birmingham Tramways Co. (Mr. Garcke) regarding the leasing and 
working of the tramways was discussed by the Tramways committee 
last week. The revised offer proposed an 11 years’ instead of a 21 
years’ lease and the payment to the Corporation by the sompaa of 
14 per cent. of the gross receipts for the whole period from the date 
ot the Board of Trade certificate authorising the conversion to electric 
traction. The committee decided to recommend the Council not to 
accept the amended offer, and on Tuesday it was decided by five 
votes to four to also recommend the Council not to accept the 
original proposals of the company. 


Brighton.—An inquiry was held here last week into the applica- 
tion of the Town Council for sanction to borrow £1,500 for changing 
the voltage of supply in certain pero of the borough from 230 to 
460. Opposition was offered on the ground that the money for the 
change-over should be provided in the same way as current expenses. 


Bristol.—Important extensions of the electric lighting mains into 
the St. George district have been decided upon by the Electrical 
committee. 


Carnarvon.—A special meeting of the Council has been convened 
to consider the offer of the National Electric Wiring Co. to take over 
the Council's provisional electric lighting order. 


Oheltenham.—At the last meeting of the Town Council it was 
unanimously decided to prepare a statement of the financial position 
of the electric lighting undertaking showing— 

(1) Amount expended on capital account to end of last financial year 
ended March 51, 1903 ; (2) profit or loss on revenue account for past year 
before and after paying interest on loans and the amount set aside for 
sinking fund ; (3) amount of accumulated deficiency or accumulated profit 
for eight years, 1696 to 1903. 


Chester. — Тһе electric tramways were opened fortraffic on Tuesday. 


Colchester.—Last week the Council authorised some extensions 
of the electric lighting mains, and application is to be made for a 
further loan of £1,000 for a traction switchboard and for re- winding 
adynamo. The equivalent of 20,824 8 c.p. lamps was connected at 
the end of February, against 14 908 and 12,126 in 1902 and 1901 
respectively. 

Derby.—The Tramways committee decided on Wednesday to 
recommand the Corporation to adopt the overhead system for their 
projected electric tramways. 


. Dover.—Inu deference to the wishes of a section of the ratepayers, 
the Council have decided to call in a second consulting engineer to 
pre а report upon the value of the Dover Electricity Supply Co.’s 
undertaking which the Council propose to purchase. 


Eastbourne.—On the recommendation of the Electric Light com- 
mittee it has been decided to apply for a loan of £10,000 to meet 
excess expenditure on the new electricity works (£2,369. 18s. 10d.) 
and amount incurred on extensions of mains in excess of loan sanc- 
tioned (£5,310. 0з. 6d.), the balance (£2,320. 0s. 8d.) being required 
for future extensione. 


Blectric Power for Collieries.—At a recent meeting of the 
Tredegar Iron and Coal Co, the chairman (Sir Charles McLaren, 
M.P.) eaid the company could save £20,000 or £25,000 on capital 
outlay by taking electric energy for hauling, pumping, ventilating, 
&c., from the South Wales Electric Power Co. instead of establishing 
power plant of their own. 


Finchley.—The Council have authorised extensions of the electric 
lighting mains in several thoroughfares which were not included in 
the original estimates. 


Glasgow-Paisley Tramways.— Glasgow Corporation are proceed- 
ing with the construction of the tramways to the Paisley boundary. 


Halifax.—The Corporation are considering the practicability of 
establishing a public service of motor cars operated on the overhead 
trolley system, but without rails. 


Ilfracombe.— Steady progress is being made with the laying of the 
Callender Company's cables here, and it is anticipated that the Ilfra- 
combe Hotel will be electrically lighted from the Corporation mains 
about Whiteuntide. There appears likely to be a good demand for 
current if one may judge from the opinions expressed by the leading 
traders. The R ulation, including visitors, es between 8,000 
and 10,000, and there are a good number of large hotel and spacious 
boarding houses. . 
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Islington (London). —The Borough Council propose to purchase 
25 new 30kw. transformers at an estimated cost of £4,125, and 
tenders are to be invited for same. 

On the motion of Mr. Gordon the Council last week -instructed 
the Finance committee to prepare a statement setting out (1) the 
number of men at the electricity station who hed worked more than 
their ised number of hours between O:t. 2, 1902, and March 26, 
1903 and (2) the number of houra of such overtime and the amount 
paid therefor ; and (3) the amount paid to the technical staff (in 
lieu of overtime money) for refreshments between the same dates. 


Lectures. —A special evening courte of lectures on laboratory work 
and alternating currents commences on 27th inst. at the King's College, 
London, W.C. Prospectus may be obtained from the secretary. 


Leeds.—The chairman and three other members of the Tramways 
committee and the tramway manager (Mr.J. B. Hamilton) visited 
к" on Friday in order to study the question of fares and stages, 
and the effect of 4d. fares in particular. 


Light Railways.— The promoters of the Hayling Bridge and 
Light Railway have asked the Portsmouth Corporation to support 
the scheme, and sub-committees of the Tramway and Finance 
committees are to consider the matter. 

The dispute between the Portsmouth Corporation and the pro- 
moters of the Horndean Light Railway has been settled, and the 
light railway will be connected up with the Corporation tram ways. 

e Board of Trade have, after modification, confirmed the Bark- 
ing Light Railways (Extensions) Order, 1903. 


Lincoln. —At their last meeting the Council decided to apply for 
sanction to a further loan of £5,000 for electricity supply. 


London County Oouncil.—At the meeting on Tuesday the 
adjourned report of the Parliamentary committee dealing with the 
London County Council (General Powers) Bill was considered. The 
bill had sought to enable borough councils to supply electric fittinga, 
but the clauses relating thereto were struck out, and the committee 
ex surprise at this course being taken by Parliament in 
face of the fact that other local authorities had obtained similar 
powers Mr. Benn asked whether the London members of Parlia- 
ment were consulted in the matter, because it seemed a pity that 
money should be wasted over the clauses. Mr. W. H. Dickinson 
ridiculed the action of Parliament ia throwing out the clauses 
on the question of municipal trading. Mr. Cohen said it was felt 
that it was a business which could be best carried out by private 
traders, and Mr. Cousins remarked that private tradera were com- 
peted against by municipel bodies, and he believed that the private 
traders would be grateful to Parliament for what had been done. 
De. Napier (chairman of the committee) said it was suggested that 
the proposal of the Council would discourage private enterprise, but 
there was no suggestion that the local authorities should manufacture 
fittings. 

Electric Lighting (London) Bill.— The Parliamentary committee 
recommended general approval of this bill, subject to some provision 
being inserted to afford protection with regard to price, supply of 
energy and fittings to existing consumers in areas to be transferred 
under the bill. — This was agreed to. 

Loans have been made to Poplar Borough Council of £5,195 for 
electric lighting and metera (for 42 and 10 years), and t» Stepney 
Borough Council of £30,000 for electric lighting (for 42 years). 


London United Tramways.—4A joint-committee of Middlesex 
and Surrey County Councils have deferred consideration of a requeat 
from the company to beallowed to lay tram-lines across the new Kew 
Bridge so аз to connect the Surrey and Middlesex tramways until the 
company come to an agreement with Richmond Corporation on the 
Inatter. 


Manchester Tramway Arbitration.— The differences between the 
Munchester Corporation and the Manchester Carriage and Tramways 
Co. ав to the amount to be paid by the Corporation for the company's 
undertaking have been settled. £335,000 is to be paid by the 

ration to the company, who retain certain stables, horses and 
rolling stock. 


Mersey Railway.—The Board of Trade inspection of the per- 
manent way and electrical equipment of this line took place on Friday. 


Milford-on-Sea —At a numerously attended ratepayers’ meeting 
last week a resolution was unanimously adopted to support the 
electric lighting scheme brought forwardjby Mr. Christy (Christy Bros. 
and Middleton). A company will beformed torcarrying out thescheme. 


Municipal Telephony.—On Thursday last Hull Corporation had 
under consideration a report of the Telephone committee recommend- 
ing the rig fora of tenders in connection with their projected 
municipal telephone system. А ratepayers’ petition was received 
asking that no steps should be taken until a ratepayera’ meeting had 
discussed the subject, and an amendment that the matter be deterred 
was defeated. Ald. Crook also moved an amendment that the Cor- 
poration refrain from competition if the National Telephone Co. 
would give a rate of £7 per annum to cover 1,500 calls which was 
rejected. The minutes of the committee were then approved. 


Iu moving the adoption of the minutes of his committee last week, 
the chairman of the Glasgow Telephone committee (Mr. J. Alex- 
ander) gave a sketch of the progress of the municipal telephone 
undertaking. They had now 8,504 telephones in operation, and the 
traffic represented over 30,000,000 messages per annum. During 
the past 12 months they had added 4,000 to the number of tele- 
phones, while the traffic had been more than trebled. Stepps and 
Milngavie switch rooms were now open, making in all 15 switch 
rooms. It was hoped to open Bearsden and Dantocher shortly. 

The Chairman of the Bournemouth Telephone committee (Coun- 
cillor Youngman), Councillor Burden, the borough electrical engineer 
(Mr. Bulfin) and the town clerk are to visit Portsmouth and Tan- 
bridge Wells in order to collect information relating to the working 
of municipal telephone exchanges. 

National Blectrical Contractors’ Association (Northern Sec- 
tion).—4A meeting of the Northern Section of the Electrical Con- 
tractors’ Association was held at the Metropole Hotel, Leeds, on 
Saturday last, when members were present from London, Liverpool, 
Manchester, Blackburn, Ashton-under-Lyne, Leeds, Bradford, Dews- 
bury, Huddersfield, Stockton, Sunderland. Newcastle, and other 
towns. In the unavoidable absence of Mr. Wallis, Mr. Bland of 
Newcastle took the chair, and it was reported that the various sec- 
tions of the association are doing good work. Many matters of 
general interest to the members were discussed, including registra- 
tion of workmen and the standardisation of wiring rules and speci- 
fications, and it was reported that since January last an increase of 
20 per cent. in the membership has taken place. 


Newport (Mon ).—The ofticial inspection of the electric tramways 
took pue on Wednesday, and the lines were opened for traffic 
yesterday (Thursday). 

Niagara Falls Power Co.—In a recent issue the Canadian Manu- 
facturer stated that the new Niagara Falls Power Co., which is 
financed by Toronto capitalists, will commence operations as soon as 
the Government give it the right to develop power. Electricity will 
be transmitted by means of overhead conductors to Toronto, a dis- 
tance of 90 miles, and it is expected that at least 125,000 н.р. will 
be generated when the plant is working to its full capacity. For use 
within the city 20,000 н P. will be produced at first; but the company 
intends to supply power to municipalities and firms along the route. 
Electric energy will also be taken by the Toronto Street Railway 
and the Electric Light Companies, "The estimated expenditure on. 
generating plant, &c., is about $5,000,000. 

North London Tramways.—Hackney- Borough Council have 
decided not to object to the pro of the North Metropolitan 
-Tramways Co. to reconstruct their lines at Stamford-hill north ward 
from Amhurst Park on the overhead trolley system. 

Paddington.—The Borough Council decided on Tuesday to refer 
the question of the lighting of the borough to a joint committee con- 
sisting of the members of the Works and Lighting committees. А 
lengthy discussion took place on a recommendation of the Lighting 
committee to terminate the contract with the Metropolitan Electric 
Supply Co. for the electric lighting of Westbourne-terrace at the 
ай of three months, Several speakers urged that the step was a moet 
retrograde one, and that the committee's recommendation was incon- 
sistent with what the Council had already decided as to public 
lighting. The recommendation was, however, carried. 

Peterborough.—The Town Council have applied for sanction to 
borrow £5,000 further for electric lighting. 


Presentation.—Mr. S. Ponsford, who is leaving the Brechin 
station of the Angus Electric Light and Power Co., was presented on 
Friday with a purse of sovereigns. 


Private Bill Legislation.—It is intended to apply for leave. to 
insert additional provisions in the North-Weatern Electricity апа 
Power Gas Bill as to the acquisition of lands and the erection of an 
additional generating station at Stone. 

The British Electric Traction Co. give notice of intention to apply 
for leave to insert additional i a in the Hove, Worthing and 
District Tramways Bill to enable them to acquire the bridge carrying 
the main road over the River Adur from Worthing to Lancing in the 
event of the West Sussex District Council failing to acquire it by 


a specified date. 
Reading.—Arrangements are to be made for lighting the town 
hall and municipal buildings electrically. Current will be taken 


from the Reading Electric Supply Co. 

The Town Council have instructed the Finance and General 
Purposes committee to report upon the advieability of purchasing 
the undertaking of the Reading Electric Supply Oo. 

Reigate.—Last week the Council decided to apply for sanction to 
а further loan of £8,165 for extensions of the electricity works, 
including £400 for sinking an artesian well. 

Rotherham.—The Kimberworth electric tramway route is ready 
for official inspection, and will be opened during the holidays. 

St. Annes-on-the-Sea.—The chairman of the Electric Light 
committee (Mr. J. D. Harker) stated that during the year ended 
March 31 there was а surplus of £150 on the working of the elec- 
tricity undertaking. There was a chance of the charges for electric 
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current being dropped all round ; he was not satisfied with the price 
charged for public lighting, and there was every probability of it 
being reduced. The average coat of production was 1:824. per unit 
against 2 39d. the previous year. The agreement for the supply of 
energy to the tramway company had been completed. 


Salford. The electric tramway routes to Pendlebury, Irlam о? th’ 
Heights and Whitefield were formally opened on Friday last. 


South Africa.—The British and South African Export Gazette 
states that the electric lighting of Umtata (Griqualand East) is under 
contideration. 

Johannesburg Corporation have adopted their engineers’ report 
which recommended the entire reorganisation of the electric lighting 
arrangements and the construction of electric tramways at an 
estimated cost £1,290,000. 

.. Saldanha Bay Harbour and Estates Co. are promoting a bill in the 
Cape Parliament authorising improvements in the harbour, incl ding 
the erection of the electricity supply works, the construction an 
working of electric tramways, telegraphs and telephones, &c. 

Durban Corporation are about to borrow £100,000 for the purchase 
of the кау РЕА of the Natal Telephone Co., and the development 
and extension of the same. 

Mowbray (Cape Colony) Corporation and Standerton Health Board 
are inviting tenders for the erection of electricity works, and Boksburg 
Health Board and East London Harbour Board also have electric 
lighting schemes under consideration, while at Heidelburg (Transvaal) 
acetylene gas is to be superseded by electric light. 

In Natal the Dundee Electric Light and Power Co. has been formed 
with a capital of £10,000. 

Lord Milner has informed the Pretoria Municipal Council that 
the Government cannot advance the £300,000 required for electricity 
supply and tramway purposes, but he advises application being made 
for an ordinance giving borrowing powers. 

Stafford.—The Board of Trade have granted the application of 
the Corporation for a provisional order authorising the supply of 
electrical energy in portions of the parishes of Seighford, Tillington, 
Hopton and Coton, Baswich and Castle Church. 


Stoke-on-Trent.—The Potteries Electric Traction Co. having been 
asked by the Rural Council to extend their lines through the 
Bucknall district, have decided not to undertake further extensions 
until those already authorised have been completed. The company 
also decline to commit themselves as to the electric lighting of the 
proposed tramway routes. 

Tariff Ohanges.— In the proposed new Austro-Hungarian customs 
tariff it will be found that the rates for machinery are generally 
higher than those at ins in force, the increase being eepecially 
marked in the case of electrical machinery and apparatus, There 
has been а separate classification for electrical plant, appliance, cables, 
materials, &c. | 

Theft of Cable.—At Croydon Quarter Sessions last week two 
men named Anderson and Day were convicted of stealing а quantity 
of electric light cable (valued at £9) from Croydon Corporation. 
Anderson was sentenced to nine months’ hard labour and Day to 
two months’ imprisonment. 


Wednesbury.—The Midland Electric Corporation for Power 
Distribution have notified the Council of their intention to liy 
electric lighting mains in the borough. 


West Bromwich. — The Council have applied for a loan of £10,000 
for extending the plant at the electricity works. 

Wills.—The late Sir George [Gabriel Stokes has bequeathed to 
Cambridge University his philosophical apparatus, excepting his 
microscopes, and to the Master and Fellows of Pembroke College his 
Philosophical Transactions of the Royal Society, including the 18 
volumes of abridgments to 1880. The estate has been valued at 
£8,166 gross and £8,018 net. 

The will of the late Prof. S. Н. Short, electrical engineer, has been 
proved at £18,821. 

Worthing.—The salary of the electrical engineer (Mr. G. Porter) 
has been increased from £250 to £300 per annum. 

Workhouse Lighting.—Axbridge Guardians have decided to 
put down electric lighting plant at the workhouse at a cost of £850. 


13 rth a Я . НӨ tr TÀ 
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TENDERS INVITED. 

Kettering Urban District Council invite tenders for supply, delivery 
and erection of Lancashire boilers, engines and dynamos and over- 
head travelling cranes, storage battery, awitchboard and battery 
boosters, arc lamps, distributing maine, feeders and arc lamp posts, 
pipe work, feed pumps, economisere, &c. Specifications, &c., from 
the clerk (Mr. John Bond). Specifications and drawings can also 


be seen at, but not obtained from, the offices of the consulting engi- 
neers (Messrs. Kennedy and Jenkin), 17, Victoria-street, London, 
S.W. Tenders to Mr. Bond by May 1. An advertisement contains 
further particulars, 


Bath Corporation invite tenders for the supply and laying of high 
and low-tension concentric cables, Specifications and forms of 
tender may be obtained (after 14th inst.) at the offices of the con- 
sulting engineers (Messrs. Kincaid, Waller, Manville and Dawson), 
29, Great George-street, Westminster, S. W., or at the office of the city 
electrical engineer (Mr. Е. Teegue), 7, Dorchester-street, Bath. An 
advertisement contains further particulara. Tenders to clerk, Mr. 
F. H. Moger, 3, Wood-street, Bath, by noon of April 27. 

Bath Corporation invite tendera for a 500kw. steam dynamo and 
а 200kw. steam balancer, also а marine-type water-tube boiler fitted 
with superheater and economiser, induced draught appliances and 
sundry ironwork. Tenders to Mr. F. H. Moger, 3, Wood ' street, 
Bath, by noon April 20. 

Great Yarmouth Corporation invite tenders for 3,400yds. of high- 

Specifications may be obtained at the 


pressure concentric cable. 
Messers. Preece and Cardew), 8, 


office of the consulting engineers Е, 
Queen manc RTN Westminster, S.W., and tenders must be delivered 


at the Town Hall, Great Yarmouth, by noon of April 22, An adver- 
tisement contains further particulars. 


Dundee Gas Commissioners invite tenders for electric lighting 
switchboard, boostere, balancers and switch gear. Specifications 
from city electrical engineer (Mr. H. Richardeon), Dudhope-crescent- 
road, Dundee. Tenders to clerk (Sir Thomas Thornton, LL. D.), 
City Ohambers, Dundee, by Wednesday, April 22. See advertisement. 


Govan Town Council invite tenders for storage battery, reversible 
boosters and switchboard. Specifications from  burgh electrical 
engineer (Mr. T. C. Parsons), Helen-street, Govan. Tenders to town 
clerk (Mr. A. Macdonald), Town Hall, Govan, by Monday, April 27. 
See advertisement. 

Glasgow Corporation invite tenders for the supply of main cables, 
rubber-covered cables and accessories, electricity meters and carbons. 
Specifications may be obtained from the chief engineer (Mr. W. A. 
Chamen), 75, Waterloo-street, Glasgow. Tenders to town clerk (Sir 
J. D. Marwick) by Monday, May 4. See advertisement. 


llford District Council invite tenders for supplving and fixing 
10 electric fire-alarm telephones, Particulars may be obtained from 
the engineer and surveyor, Mr. H. Shaw, M. I. C. E. Tenders to 
chairman by April 20. See advertisement. 


Wigan Corporation invite tenders for supply of about 2 miles of 
earthenware conduits, Specifications from borough electrical engineer 
(Mr. J. Slevin), Bradford-place, Wigan. Tenders to town clerk (Mr. 
Harold Jevons) by Monday, April 20. See advertisement. 

Londonderry Corporation invite tenders for Lancashire boilers, pipe- 
work, pumps, condensers, tanks, &c., steam dynamos (high-speed 
engines), balancer and booster, storage battery, switchboard instru- 
ments and connections, overhead travelling crane, conduits, cables, 
boxes, &c. "Tenders to Sir R. Newman Chambers, Guildhall, London- 
derry, by noon April 24. 

Bridlington Corporation invite tenders for two 100kw. steam 
dynamos (Belliss or Willans engines), balancer-booster set, 10-ton 
travelling crane and tools, two Lancashire boilers, Green economiser, 
boiler seatings and flues, storage battery, switchboard and connections, 
mains pipe work, pumps and heater, street lighting columns and 
fittings. Tenders to town clerk by April 21. 


Newport (Mon.) Electric Light and Tramways committee invite 
tenders for two multipolar motors (compound wound) of 100kw. and 
75kw. capacity. Speciücations from the borough electrical engineer 
and tramways manager (Mr. Н. Collings Bishop). Tenders to town 
clerk by April 27. See advertisement. 


Hackney (London) Borough Council invite tenders for extensions 
to Ferranti main switchboard, sundry small switchboards and гевів- 
tances, pipe work and valves and other apparatus required in con- 
nection with one 1,500kw. steam dynamo, and electrolyic and motor 
meters. Tenders to town clerk by 4 p.m. April 30, 


Edinburgh Corporation invite tenders for 12 months’ supply of aro 
lamp carbons, cast-iron pavement and road-box frames and cover, 
&c., for their electricity department. Tenders to town clerk (Mr. 
Thos. Hunter, W.S.) by April 6 for carbons and by April 13 for 
iron work. | 

The Cowal District Committee of the Argyll County Council invite 
tenders for electric lighting installation for the Sandbank special 
lighting district. Tenders to clerk (Mr. W. Dis:elduff), County- 
buildings, Dunoon, by April 21. 

Belfast Gas and Electric committee invite tenders for water-tube 
boiler, with superheater and mechanical stoker, and a superheater 
for Lancashire boiler. Tenders to town clerk (Sir Samuel Black), by 
noon April 10. 

Maidenhead Corporation invite tendera for one 200kw. steam 
dynamo (vertical enclosed high-speed engine and continuous-current 
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dynamo, 500 volts) and one water-tube boiler. Tenders to town clerk 
(Mr. J. Kick) by noon April 21. 

Darlington Corporation invite tenders for overhead equipment, 
extension to switchboard and automatic battery booster, and storage 
battery. Tenders to town clerk by April 18. 


Aston Manor District Council invite tenders for free wiring and 
motors, Tenders to chairman of Electric Lighting and Tramways 
committee by noon April 17. 


Ealing Corporation invite tenders for water-tube boilers and com- 
bined water softening and absolute oil-removal plant. Tenders to 
town clerk by 4 p.m. April 21. 


St, Pancras (London) Borough Council invite tenders for surface 
condenser for their King’s-road power station. Tenders to town clerk 
by noon April 21. 


Faversham ration invite tenders for two oil engines (each of 
about 80 B. H. p.), atorege battery, switchboard and underground mains. 


Tenders t» town clerk by noon April 27. 


_ Sheffield Tramways committeé invite tenders for privilege of adver- 
tising on Corporation tramways. Tenders to general manager (Mr. 
A. L. C. Fell) by 10 am. April 18. 


Tenders are invited by the Trafford Power and Light Supply (1902), 
Ltd., Trafford Park, Manchester, for a complete traction switchboard 
and accessories, Tenders to secretary by 10th inst. 


Grimsby Corporation invite tenders for feeder and other cables, 
&. Tenders to он electrical engineer (Mr. W. А. Vignoles), 
Corporation Electricity Works, Grimaby, by April 19. 

Wakefield Corporation invite tenders for a Lancashire boiler, with 
Bennis's induced draught, mechanical stoker and mountings, con- 
denser, air-pump and circulating engine. "Tenders to town clerk by 
April 18. 

Salford Tramways committee invite tenders for steel girder tram- 
rails, fish and sole plates, tie-bars, &c. Tenders to chairman by 
April 13. 

Eccles Corporation invite tenders for Lancashire boiler, super- 
ined ima economiser, steam engine, alternator and exciter. Tenders 

y April 16. 

Eccles Corporation also require tenders for the “ free” wiring of 

premises on a rental system, Tenders by April 18. 


Batley Corporation invite tenders for eight electrical tramcars 
with complete equipment. Tenders to town clerk by April 18. 

Croydon Council require destructor furnaces, boiler, &c. Tenders 
by 11 a m. April 17. 

Manchester Etectricity committee require tenders for direct-current 
motors. Tenders by April 16. 

Manchester Tramways committee invite tenders for special ире 
manent way) track work. Tenders to chairman by 1 p.m. of April 18 

Ipswich Corporation invite tenders for steam pipes, &c. pumpe. 
condenaing plant, feed-water filters, tanks, &c. Tenders by April 20 

Islington (London) Lighting committee invite tenders for mains, 
extensions and electricity meters. "Tenders by noon April 20. 

Ledford Electricity committee invite tenders for a water-tube boiler. 
Tenders to chairman by noon April 20. 

Glargow Parish Council invite tenders for electric lampe and 
fittings for tix months. Forms of tender from clerk, 266, rge- 
street, Cilasgow, up to 25th inst. 

Mowbray (Cape Colony) Corporation invite tenders for street 
lighting for three, five, or 10 years, Tenders by May 1. 

The French Post and Telegraph Authorities invite tenders until 
21st inst. for telegraphic apparatus. "Tenders to le Sous-Secretariat 
d'Etat des Postes et des Télegraphes, 103, Rue de Grenelle, Paris. 

Мааз No. 1 Rural District Council (Ireland) invite tenders for 
electric lighting of Kildare. Tenders to Mr. D. J. Purcell, Work- 
house, Naas, by noon of 20th inst. 


TENDERS REOBIVED AND AOOBPTED. 

The General Electric Co. (1900) Ltd., have already secured а 
number of important orders for their new engineering works at 
Witton. Among contracts which the company have recently 
secured are for generators to be direct-coupled to the following 
engines :— 

Three 120 B. H. p. Bellis and Morcom engines for Pretoria workshops; one 
250 B. H. P. for Sir Joseph Causton's works; four 580 в.н.р. for New Klein- 
fontein Mines, all being for coupling to С.С. generators. 

One 700 B.. P. Allen engine for Bedford Corporation and one 200 n. Hr. 
for Borneo, for coupling to single-phase alternatora. 

One 23 в.н.р. and one 10 в.н.р, Robey engines for coupling to С.С. 
generators. 

One 250 B.H р, Reavell engine for Horsham, coupled to С.С. generator. | 

The following electric plant is also in hand at Witton :— 

For Westminster Electric Supply Corporation, four motor-generators, 
each consisting of one 700 н.р. three-phase induction motor, 6,000 volta, 46 
cycles, coupled to а 400kw. С.С. generator. 


To дашкы specification, 18 35 в.н.р, and four 15 в.н.р, С.С, motors. 

For India, 62 motors of various sizes, 

Two 250kw. three-phase generators and motore, aggregating 500 B. E. p., 
for a colliery near Birmingham ; one 160kw. three-phase generator and 
motore, aggregating 160 B. H. P., for a Newcastle colliery ; two 200 B. H. p. 
three-phase motors for coupling to fans for a Sheffield colliery ; "апа 
one 80kw. С.С. generator and motors, aggregating 200 в.н.Р., for New 
Zealand. In addition to above upwards of 200 motors and generators 
of various sizes and type: are going through the shope, 


London County Council on Tuesday accepted the tender of the 
British Westinghouse Electric and Mfg. Co. for the supply of 100 
ie truck cars for the New Cross to Greenwich, &c., electric tram- 
ways at £65,968. The truck is to be by the European Maguire Mfg. 
Co., the body by the Brush Company (or British Electric Car Co.), and 
the plough by A. Reyrolle & Co., the first 50 cars to be delivered 
within 22 weeks and the second 50 in 28 weeke. 25 tenders were 
submitted for this contract, viz. :— 
British Westinghouse Electric and Mfg. Co. (4)from. d to £68,568 


Hurst, Nelson & Co. (2) ............ 111 ; and 75,974 
Electrical Co. (a) from 72,458 to 75,984 
Hungarian Railway Carriage and Machine Works(2) 72,375 and 72,775 
British Schuckert Electric Co. (2)........................ 72,278 and 72,750 
Siemens and Halske (2) .................... : 71,226 and 72,526 
Witting Bros. (2) 7 Hem 71,046 and 72,046 
, e вова 70,180 and 72, 380 
British Thomson-Houston Co. (3) z . 1 and 
1,196 
Dick, Kerr & Co. (8). 0000 Eva Suae EUR 69,364 and 69,864 


For the supply of 100 single-truck cars the tender of the British 
Westinghouse Electric and Mfg. Co. at £53,012 was also accepted, 
the truck to be by the European Maguire Mfg. Co., the body by the 
Brush Company and the plough by А. Reyrolle & Co., the period of 
delivery 10 be 22 weeks for the first 50 cars and 28 wecks for the 
second 50. In this case there were 32 tenders, viz. :— | 

British Westinghouse Electric and Mfg. Co. (6)...from 252,912 to £55,812 


Hurst, Nelson & Co. (2)................ enm . 61,715 and 62,515 
Electrical Со. (4) .............. V from 59,142 to 60,592 


Hungarian Railway Carriage and Machine Works (2) pd and 69,496 


Siemens and Hal-ke (1 ; 
British Schuckert Electric Co. (2) 57,644 and 57,844 
"re 56,924 aad 57,224 


Witting Bros. (2 
British Thomson-Houston Co. (9)  ................-. from 56,766 to 58,616 
56,504 and 56,904 


Dick, Kerr & Co. (2) 
Brush Co. (2) 55,570 and 56,470 


The London County Council have also accepted the tender of the 
British Westinghouse Electric and Mfg. Co. for the supply and erec- 
tion of high-tension and exciter switchboards for the Deptford 
temporary generating station at £1,257. 7& 9d. Sixteen ter.ders were 
submitted by 11 firms, varying from £1,179. 183. to £2,929. 103, The 
firms who tendered were: — British Westinghouse Electric and Mfg. 
Co, Cox-Walkers, Electrical Co., Elliott Bros, Cowans Limited, 
Electric Construction Co., Siemens Rros. & Co., British Thomson- 
Houston Co. (two), International Electrical Engineering Co., Ferranti 
Limited (five), and Richardsons, We:tgarth & Co. The British 
Westinghouse Company have been allowed to sublet to Mesrra. W. T. 
Glover & Co. the manufacture of the necessary cable. 


Bradford Corporatlon have accepted the tender of the British 
Westinghouse Electric & Mfg. Co. tor two generators at the Valley- 
road generating station at £6,944, and for spare parts at £85. 


Grantham Town Council have accepted the tender of Manlove, 
Alliott & Co. for a refuse destructor. | 


Pemberton Council have accepted the tender of Mr. W. Winnard 
for construction of Warrington-road tram way. 


Durban Corporation have accepted the ‘tender of the British 
Insulated and Helsby Cables Limited for the supply of cables at 
£5,241, and that of the Western Electric Co. for additional equipment 
for the telephone exchange at £7,640. 


Bridgend District Council have accepted the followirg tenders :— 
Crompton & Co., for carbons. 
Edison and Swan Co., for incandescent lamps. 
General Electric Co., for lamp fittings. 

Messrs. Willans and Robinson (Ltd.), Rugby, have received an 
order from the Army and Navy Co-operative Stores for а 120 Н.Р. 
engine for direct.coupling to a two-pole Crompton dynamo. The 
Army and Navy Stores have also placed an order with the firm for 
another Niclausse boiler. 


Messrs. Fulton & Sons, Paisley, have placed an order with Messrs. 
Willaus and Robinson for a 180 Н.Р. engine for direct-coupling to a 
Peebles dynamo. 

Croydon Corporation have accepted the tender of Mr. Arthur 
Koppel for cooling tower at the electricity works at £616. 10s. 

Warrington Corporation bave recently placed an order for a 


1,250 н P. engine with Messrs. Willans and ingon (Ltd.), of Rugby, 
for direct-coupling to a multipolar dynamo by Siemens Bros, & Co. 
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Belliss and Morcom (Ltd.), Ledsam-street Works, Birmingham, 
have obtained (through the Electrical Co.) orders for one 1, 100 Bl. P. 
steam engine for direct-coupling to an A.E.G. alternator, for Sunder- 
land; and (through the Electric Construction Co.) for one 585 fl. P. 
engine for direct-coupling to an E.C.C. alternator, for Woking. 


Bury (Lancs.) Corporation have accepted the tender of Macartney, 
McElroy & Co. for overhead equipment of the Fairfield tramways. 


The tender of R. W. Blackwell & Co. has been accepted by Burnley 
Corporation Tramways committee for the overhead equipment of 
the branch tramways at £3,560. Ов. 11d. 


The contract for the supply and delivery of 400 arc lamps for the 
Bristol Corporation has been let to Messrs. Oliver & Co. 


Barnsley Corporation have accepted the tender of D. Bruce 
Peebles & Co. for а steam dynamo at £2,673. 


BUSINESS NOTICBS. 


The Phavix Dynamo Mfg. Co., Bradford, who recently purchased 
the works, business, patents, &c., of the late firm of Rosling and 
Fynn, have removed from Joseph-street to their new works, and 
request that ali cer correspondence, &c., may be addressed 
Thornbury Works, Bradford. The Thornbury Works have been 
extended and are being equipped with modern machinery. 


Mr. G. Weston notifies that he has retired from the firm of G. 
Weston & Co, electrical engineers, 58, Fenchurch-street, E.C , and 
that he is now carrying on business as electric lighting and telephone 
contractor under the style of G. Weston & Sons, at 153, Fenchurch- 
etreet, London, Е.С. 


The offices of the African Transcontinental тера Co. (Ltd.) 
have been removed to 2, London Wall-bnildings, E.C. 


Mr. F. H. P. Berlyn has retired from the firm of Donnison, Berlyn, 
Sillem & Co., electric light engineers, &c., 116, Great. Portland-street, 
London, W. Mr. F. A. Donnison and Mr. W. Sillem continue 
under the old style. 


Mr. R. W. Harry Stanger announces ш consequence of the 
death of his father (Mr. W. Harry Stanger), he has succeeded to his 
business as an i ting, testing and consulting engineer, which will 
be carried on at 2, Broadway, Westminster. As announced in our 
last issue, the partnership carried on under the style of Stanger and 
Blount has been dissolved. 


Mr. Ernest M. Parsons has arranged to take over the electrica] 
business of Mr. S. P. Wood, Hull, as fcom March 16. Mr. Parsons, 
who has been with Mr. Wood for about 12 years as manager of the 
electrical department, will carry on business at 67, King Edward- 
street, Hull. 


BANKRUPTOIES, LIQUIDATIONS, &c 


An application for the discharge of W. T. Sampson, electrical 
engineer, &c., 51, Ellesmere-road, Stockton Heath, will be heard on 
14th inst. at the Court House, Palmyra-square, Warrington. 


In the observations of the official receiver (Mr. H. Brougham) 
16 the failure of the British Power Traction and Lighting Co. 
(Lid.), it is stated that the company was registered on Sept. 15, 1900, 
with & nominal capital of £52,000, divided into 50,000 preference 
and 2,000 ordinary shares of £1 each, and was formed to take over 
as going concerns five businesses, in all of which Mr. A. E. Hodgson 
was interested. The total price to be paid was originally fixed at 
£68,768, but was afterwards reduced to £57,282. Difficulties were 
encountered from not having the motor cars, for which a number of 
orders had been booked, ready for delivery, in training the local 
workmen in a new industry, and from want of working capital. 
The statement of affairs shows total indebtedness of 267,403, of 
which £28,906 is returned as unsecured, and no available assete, the 
whole of the amount (£37,548) being required to meet claims on 
debenture bonds. As regards shareholders, a total deficiency ot 
£77,955 is disclosed. The claims of unsecured creditors are stated 
to be almost entirely for goóds supplied and advertising. The 
official receiver has been entrusted with the liquidation, a committee 
of inspection being also appointed. 


On the 28th ult. an extraordinary meeting of the shareholders of 
Schischkar & Co. (Ltd.), Stafford-street, Birmingham, was held, when 
a resolution was passed to wind up the company voluntarily, as it 
could not, by reason of its liabilities, continue. its business. Мт. 
J. E. Pritchard, C.A., 71, Colmore-row Birmingham, was appointed 
liquidator. The statement of affairs shows total liabilities of 
£4,237. Зз. 9d., including trade creditors £2684. 7s. 10d. and 
£1,552. 158. 11d. due to the bankers. The assets are estimated to 
produce £4,860. 10s. 8d., including book debts £1,102. 4s, 2d., cash 
in hand £184. 5s. 7d., customers’ acceptances £383. 2s. 6d., stock 
on hand £3,190. 188. 5d. The claims of preferential creditors amount 
to £61. 10e. Efforts will be made to sell the business as a going 
concern, 


The first meetings of creditors and contributories of the Tele- 
scriptor Syndicate (Ltd ) will be held at 33, Carev-street, London, 
W.C., on 28th inst. 


Claims against the Aluminium Supply Co. (Ltd.) are to be sent by 
30th inst. to the liquidator (Mr. John Baker), Chiewell House, 
Finsbury-pavement, London, E.C. 


Plant for Sale.—Edinburgh Corporation have for disposal seven 
Ferranti rectifiers. Particulars from the resident electrical engineer 
(Mr. F. A. Newington), to whom offers by April 20. See advertise- 
ment. li 


Mesers. Pritchetts and Gold (Ltd.), Feltham, Middlesex, have some 
electric lighting plant for sale, including two Robey engines and 
boilers, one Royce and one Edison-Hopkinson shunt-wound dynamos, 
surface condenser and pumps, &c. See advertisement. 


Mr. Thomas Johnson, 5 Wigan, has for sale three 
Fowler steam engines, a 250k w. shunt dynamo, &с. See advertise- 
ment. ‘ 


Electricity Works for Sale.—Pursuant to an order of the Master 
of the Rolls in Iceland, sealed tenders will be received by Mr. Hugh 
Horan (solicitor having carriage of sale) 12, Dame-street, Dublio, 
until 13:h inst. for the Killarney Electric Lighting Provisional O:der 
and the undertaking of the Killarney Electric Lighting Co. (Ltd.). 
Further particulars are given in an advertisement, and conditions of 
sale, &c., can be obtained from Mr. Horan. 


Sale by Auction.—In consequence of the electrical equipment of 
the Gloucester Railway Carriage and Wagon Co.'s Works, Messrs. 
Bruton, Knowles & C». have been instructed to sell by auction, in 
the latter part of May, all the engines, boilers and other plant not 
required by the company. Catalogues may be obtained from the 
auctioneers, Albion-chambers, Gloucester. 


Catalogue.—A new list of disc-grinding machinery is issued by 
Mesers. Roberts Bros. of Dukinfield. These machines are claimed 
to be fitted with anti-vibrating plates of specially excellent design to 
prevent buckling, and with a patent attachment enabling the 
machine to run absolutely noiseless. 


Oontinuous-Current Motors.—The Rhodes Electrical Mfg. 
Co., 70 and 71, Bishopsyate-street Within, London, E.C., and 
Bradford, forward a copy of their new catalogue containing prices 
and particulars of their RE type motors. The company manufac- 
ture only one type of machine, which has been utilised for direct- 
current motore, dynamos and back-geared motors, from 3 н.р. up to 
40 HP, and from lkw. to 24kw. at various speeds. All separate 
parts of each size are made to stock in quantities to exact gauges and 
templates, and а stock of ordinary sizes and voltages are kept ready 
for immediate delivery. 


Ventilating Frames and Covers. —Messrs. Rowland Carr & Co., 
6 and 8, Lime-street-square, London, E.C., send us a sheet containing 
illustrated particulars and prices of the Franklin patent ventilatiny 
frame and cover. It is claimed that, while it is simple in construc- 
tion and gives free ventilation to the interior, no water can enter the 
pit, condensation does not occur, and there are no slots to become 
clogged. 

New Publications.— Messrs. Blackie & Son (Ltd.) announce for 
immediate publication a work entitled“ Electrical Measuring Instru- 
ments,” by Mr. G. D. Aspinall Parr. The same publishers will issue 
shortly “ Elementary Opthalmic Optics," by Dr. Freeland-Fe rgus. 


Bxhibition.—The annual exhibition of scholars’ work from the 
Board Schools of London will be held at the Examination Hall, 
Victoria Embankment, W.C. on May 9, 11, 12 and 13. 


Imports.—The following are the values of imports into this 
country during March last :— 

Electrical machinery, £56,470 ; telegraph cables and apparatus, £5,960 ; 
other electrical goods and apparatus, £67,999. The respective totals for 
the three months ended March 31 were £184,271, £22,996 and £171,034. 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical machinery, which is 
not separately specified) from April 1 to 7, with the ports of 
destination :— 

Africa—Cape Town, £1,578; Durban, £1,985; East London, £395; 
Mozambique, £190 (telegraph material); Port Elizabeth, £294. Argen- 
tina—Buenos Ayres, £449. Australasia —Adelaide, £860; Melbourne, 
£1556; Perth, £92; Sydney, £879; Wellington, £1,079 (including £814 
telegraph material) Belgium O, tend, £60. Ceylon—Colombo, £128. 
Holland—Rotterdam, £35 (telegraph wire). Hong Kong, £17. India 
Bombay, £239; Calcutta, £492; Karachi, £40. Japan—Yokohams, 
£788. Malta, £20. Russia—St. Petersburg, £2,510 (including £2,494 
telegraph material) Straits Scttlements—Penang, £35; Singapore, £82. 
Turkey—Smyrna, £32. Total, £13,773 against £15,241 for six days last 
year (April 3 to 8), 
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PATENT RECORD. 


басат риста 
The following List „ Patents and Specifications published 
has been compiled for this Journal by Messrs. MEWBURN, ELLIS AND PRYOR, 
Chartered Patent Agents, 70, Chancery-lane, London, W.C. 


APPLICATIONS FOR PATENTS. 

Norg.— The undermentioned Applications are not open to public inspection 
until after acceptance of Complete Specification, The names within parenthesis 
are those of communicators of inventions. When Complete Specification accom- 
panies application, an asterisk із aæed. 

Unless otherwise stated, the application is made $ London, 

December 1, 1902. 
26,419. G. W. WALKER. Cambridge. Electrostatic voltmeters. 
26,420. J. С. Statrer. Switchboard frames. 
26,428. Н. C. Maygr. Stockport. Electric railway engine. 
26,448. E. C. McKinnon. Secondary batteries. 
26,455. C. A. Mgatcaem. Glasgow. Electrically operated point sbifters. 
26,468. W. H. Егоор and A. 5 Hongr. Fuse boxes. 
26,476. C. ра KAN DG. Overhead conductors for electric rail cays.“ 
26,477. C. рв Kamp. Rotatory current motors connected in cascade 


system.” 
December 2, 1902. 
26,508. J. MILLAR. Glasgow. Guide ropes for trolley poles. 
26,512. J. GELL. Perforators for automatic telegraph transmitters. 
26,526. A. Waitig. Arc lamp-post ladder. 
26,541. B. J B. Mints, Automatic non-interferiog successive repeaters 
for fire alarms, (Gamewell Fire Alarm Telegraph Co., I“. S.)“ 
26,552. R. А. FrssENDEN. Selective signalling by electromaguetic waves.“ 
26,553. К. A. FrsskNDEN. Current-operated receiver for electromagnetic 
waves. 
26,557. A. A. Honey. Electromagnetic traction increasing devices“ 
26,574. E. A. CAROLAN. Renovating foundry sand. (G. E. Co., U. S.) 
26,585. W. P. THompson. Liverpool. Sigoalling apparatus for telephone 
stems. (C. E. Egan, U. S.)“ 
26,586. Е. H. W. Lucke. Sbipe' telegraphs. 


December 3, 1902. 
26,599. A. M. Тномрвох. Crewe. Automatic electric railway signalling. 
26,602. T. FLETCHER. Manchester. Trolley poles. 
. F. G. FauLX ER. Birmingham.  Electro-plating. 
. H. Gerstmann, Glasgow. Automatic signalling.“ 
. E. A. CanoLAN. Electric recording instruaents. (G. E. Co., U.S.) 
C. т BELLAMY. Liverpool. Electric vehicles for goods on electric 
rail ways. 
26,668. JouNsoN-LUNDELL ELECTRIC Traction Co. Controlling electric 
motors and motor circuits. (R. Lundell, U S.)* 
26,673. Н.Н. LAKE. Measurement of electrical energy. (К. Arno, Italy.) 
. H. L. Dowy. Electric gas lightere. (C. Franzen, Germany.) 
. E. N. Bray, F. К. MarkuaM, F. E. Retss and Bray, MARKHAM AND 
Reiss (LrD.:. Resistances. 


December 4, 1902. 


26,717. J. SWINBURNE. Electric locomotives. 

26,718. J. SWINKURNE. Dynamo.electric machines and motors. 

26,755. C. W. Kemp. Birmingham. Electric light pendants and 
electroliera. 

26,737. а. K. NowLaAN. Harrogate. “Cable clip” for drawing cables into 
conduits. 

26,746. B. С. гамме. Electric motors. (Date applied for Dec, 26, 1901, 
date of application in U.S.)* 

26,764. Н. LxIrXIR and К. N. Lucas. Byfleet. Regulating electric 


generators. 


December 5, 1902. 
26,818. N. CI. xM IN SOV. Manchester.  Incandes:ent lamps and collars for 
same. 
T. Burns. 


Newcastle-on-Tyne. The Ноор” electric motor. 
A. E. Dean. 


X-ray tubes. 

A. Wriait, Device for use in or with electrolytic apparatus. 

. М. DÉRI. Alternating current motor. 

. W. S. SrELJES and TYPEWRITING TELEGRAPH CORPORATION (Les.) 
Electrical transmission of type-recorded messages. 

. Nsw Рогурном SUPPLY Co. and A. Ficker. Coin-freed machines 
for giving electric shocks. 


December 6, 1902. 

. T. H. Vicor. Including mica in the insulation of cables. 

D. B. Foster. Leeds. Junction frog plates. 

. M. Byna and G. L. ANDpzRs. Switching mechanism for inter- 
communication telephone systems. 

. J. GREENHALGH, H. GREENHALGH, J.T. Howcrort and H. FIELDING. 
Cheshire. Automatic trolley guide. 

. С. DE Kanno. Liquid resistances operated by compressed air.“ 

. C. DE KANDÓ. Automatic pressure .regulators for electric col- 
lectora.* | 

. LIQUID ( ELECTRIC) REGISTER SYNDICATE and Н. J. S. Cassar, Elec- 
trical apparatus for registering di«charge of liquids by pumps * 


December 8, 1902. 
J. W. McFARLANE (Watson, Laidlaw & Co.), Glasgow.  Electro- 
motors and similar electrical apparatue. 
. О, NozrE and C. Hacgr. Glasgow. Electric bells and telephones. 
L. M. LABARTHE, Automatic electric signalling apparatus for 
railways. 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can be obtained at the uniform price of 8d. each. 


1901. 
26,673. ELMORE. Generation and electrolytic application of electric 
currents. 
1902. 
1,061. CREED and Coutson. Telegraphic apparatus, 


1,355. 


2,156. 
2,828. 
5,536. 
4,032. 
4,557. 
4,623. 


4,624. 


4,793. 
5,032. 


24,770. 
25,441. 


. DouaHTY. 
„ CROMPTON. 


. FEILENDORF. 
. THUMLING. 

. B.T.-H. Co. (Hewlett). 
. OLIVER. 
. ACCUMULATOR INDUSTRIES and HUNTE. 
. Mercier. Electrical apparatus for signalling. 
. WOBLMUTH. 
. KiLBOY. 
. CALLENDERS' CABLE AND CONSTRUCTION Co. and Hastines. Con- 


. Hirst and Bevis. 
. SPERRYN and Woop. Switches. 
‚ DELAFON. 
. Нил. Fittings for overhead trolley wires. 

. TIBRNEY and MALONE. Moving electrically the points on an electric 


. RAwLIRGS, RaAwLINGS and Raw.inos Bros. (LrD.) 


DsvowsHiRE. Underground conduits for electric traction. 

Номогр. Magneto-electric ignition for gas engines. 

WnHiTON. Rail bonds for electric railways. 

HorrsLT. Resistances. 

ANDREWS. Distributing systems, 

Siemens Bros. & Co. & DiEsELHORST. Flexible conductors, 

SIEMENS Bros. & Co. (Siemens & Halske A. G.). Cutting out large 
quantities of electrical energy, in particulsr when of high voltage. 

SIEMENS Bros. & Co. (Siemens & Halske A. G.). Cutting-out con- 
tact devices for electric circuits. 

Scorer and Parsons. Inter communication telephone systems. 

O'DoNNZLL and Irvine. Electric pole changer for signalling. 

Portable electric light for sanitary engineers. 
Preparing flattened metallic coils for magnets, aole- 

noids and other purposes. 
Electric ignition for miners’ and like lampe. 

Brake and speed controller for electric cars. 

Reverse current relays. 


Arc lampe, 
Accumulator plates. 


Incandescent lamps for decorative purposes. 
Regulation of circuits in heatiog devices. 


necticns for cables. 


. Siemens BROS. & Co. (Siemens and Halske А.С.) Resistance and 


the application thereof to & switch. 
Tumbler and other switches and terminals. 


Batteries. 
tram way or railway. 


Fuse holder. 
KELL&R. Electric heating and refining of metals, 


. FELL (Wood.) Electrica! bonds between raila or like conductors. 
. Тнор. Trolley holders for overhead systems. 

. Bob (Kunze). 
. BULLARD and Ronrr. 
. Hauss. 
. ENGELSMANN. Electric projectors with colour-changing device. 
and 24,637. Еквтвӧм. Telephone systems. 


Supporting arc lamps. 
Automatic telephone exchange. 
Electrical sigoalling apparatus. 


1902 | Electrical control of motors. (Date applied for March 25, 
1 
LirTLE. Electricity meters. 


26,064. Ѕгвмекв Bros. & Co. (Siemens and Halske А.С.) Driver's brake 


valve apparatus operated by air and electricity. 


COMPANIES' MEETINGS AND REPORTS. 


Willans and Robinson (Líd.). 


The ordinary general meeting was held on Wednesday, Mr. Manx 
Rokmsox, M. Inst. C. E., presiding. 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, in rising to move the adoption of 


the report and accounts, I have, perhaps, a lees pleasant task than bas 
fallen to my lot on these occasions for so тару years past. Our rate of 
profit, which you doubtlese regard as our barometer, has fallen, and ғо we 
all think of bad weather. But not every fall of the barometer indicates a 
storm, still less à shipwreck, and we think, and we will tell you why, our 
barometer will soon rise again. Even if it were to mark depression for 
much longer than we anticipate, we should not expect you who have shown 
us so great conffdence for so many years to act as merely fair-weather 
friends. We should still reckon, and we certainly do now, upon your 
willingness to believe that we have not ceased to do our best for you, in 
times which are a little difficult, and we should still feel that we might 
reckon upon your uudiminished support. "There are а good many people 
who would like to see their financial barometers marking 7 per cent., and 
it is only because we have so long [һай the pointer a fixture at 10 
that we need feel sorry for ourselves to-day. To begin with, let 
me point out that, if some things have fallen, others bave risen, 
The «rders for Willans engines last year (1902) were greater by nearly 
10,000 н.р. than in 1901, and in the first three months of this year they 
have been enormously greater than in the first three months of last, year. 
Why then, you may ask, have we a smaller profit? Well, trade is com- 
paratively dull in most departments of engineering, and competition is 
severe, and even with the increased orders our shops are not quite filled up 
to the capacity given to them by the most recent extensions. Our trade 
has grown, but not so rapidly as we had prepared for. Further growth, 
when it comee, will find us ready for it, and not unable to take the tide 
upon the flood as has sometimes happened in the past. It would almost 
seem that business of our kind implies the alternation of too much work 
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for the plant, which ie profitable at the moment, but brings a reckoning of 
offended customers and lost opportunities afterwarda ; and of too much 
plant for the work, which may give а less pleasing result in the balance- 
sheet, but may be safer in the end. But if we could do with a still greater 
increase of orders, it is very apparent that we could also do witha more 
varied class of work. For some {еен past a change has bren in progress, 
the result of which could only be learned by experience, and I must кау 
that it has not come out quíte as we expected. The growth of the electrical 
industry has called for much larger units of generating plant, and now we 
make engines of 1,500 н.р. or of 5,000 н.р. where formerly we made engines 
of one-third and one-half those sizes, The weight of an engine increases 
in à much more rapid ratio than its power, hence the materials which enter 
into the construction of a large engine cost far more per horee-power than 
those in a small one. It is genera'ly assumed that workmanship costs less 
per horae-power as the size increases. In some types of engine this may 
be true, but it is not true in the Willans engine, or at least there is not 
enough in it to balance the necessary increase in cost of materiale. Our 
success in get ing orders for really large engides has been most gratifying, 
but it has not proved to be such go»d busine:s as we are used to; and we 
want to give a part of our attention now to other things, which may do as 
well for us as the small engines (which once we thought large ones) did in 
the past. It is a contributory cause of the reduced profit that we are 
spending somewhat freely in the present in order to prepare for those other 
things in the future, which I am glad to believeis a very near future, Our 
staff has had to added to for the preparation of the new designs and 
for the organisation of the rew business, With all these drawbacks our 
Rugby business earned enough to pay about 11 per cent. on its own pro- 
portion of the ordinary eharee, were it not that the аз yet unproductive 
capital at Queen's Ferry claims its proportion of dividend. So, perhape, you 
will think the poor trade, and the growing competition, and the less profit- 
able big engines, of which we complain, are not so very bad after all. Up 
to December 51 last there bad been spent on the Queen's Ferry works 
£202,421, and about £20,000 more in stores and other things not reckoned 
as premises, plant or machinery. "Treating this money as proportionally 
furnished by debenture stock and by preference and ordinary shares, it 
requires about 26,500 for a half-year's interest. The amount is not quite 
so great, because а part of the Queen's Ferry outlay was made at various 
times during the half-year, but whatever it is, it has to come off the profit 
earned by Rugby, which we should otherwise b» able to divide over the 
remaining ordinary shares which enter into the capital employed at Rugby. 
It would, at any rate, suffice to raise the rate of dividend upon those shares 
by more than 4 per cent. per annum ; in fact, by nearly 5. Of courae, you 
cannot make omelettes without breaking eggs, or start а new and great 
business without à large loss of interest while its works are building, and 
while its operations are still in the experimentil stage. What may 
properly be asked is whether this prelimirary stage has lasted too 
long. It has lasted too long, if measured by the expectations we 
formed, and the hopes we doubtless held out, but then I find (by the light 
of wiedom which comes after the event) that that appears to be usually the 
case. Judging through other recent icstances, I am doubtful whether for 
so great an undertaking the time which has elapsed, not from the leasiag 
of the land, but from the starting of the works, is really greater than 
might have been expected. As stated in the report, we have fairly com- 
menced our boiler work, and we hope to do it not only well but cheaply. As 
you know, we make our own tubes, This is an art which takes learning, 
but we know now that we can draw boiler tubes, and we have drawn a very 
large number. At present we are drawing the large tubes required for the 
headers of the boilers. This is a formidable undertaking, and we are not 
through all the stages of it, so I will not say more than that our staff are 
quite confident of а successful result. You will aleoremember that we decided 
to make our own steel for the tube worke, to avoid paying the high price 
demanded for Swedish steel, which is generally employed in this country for 
tube drawing. We ran the steel werks for some little time last year on an 
experimental scale, and accumulated a small stock of ingots, but on com- 
mencing to draw tubes we ha1 to confess that though we could produce steel 
of very fine quality, so far as analysis went, and fit for many purposes, we 
could not then give it those peculisr physical qualities which are needed 
for tube drawing. We therefore thought it better to start our tube- 
drawing on purchased Swedish steel, and take up the steel-making question 
again when more urgent questions had been dealt with. This has now 
come atout and we have lately reorganised matters, and have called in 
fresh expert advice. Now, we are glad to tell you that a few days ago 
boiler tubes were drawn at Queen's Ferry from one of our own ingots 
which could not in any way be distinguished from those made from Swedish 
steel. One swallow does not make a summer,” but I do not think we сап 
easily exaggerate the importance of the fact just stated. Until a year or 
two back the Admiralty was accustomed to specify that its boiler tubes 
were to be drawn from steel of Eoglish make, and the troubles of the tube 
manufacturers, at that time, were household words, and in fact were the 
principal reasons why we took up tube-making. They were so serious that 
the Admiralty had to change its specifications and allow foreign material 
to be used— a humiliating change for the country which produced first the 
Bessemer process, and tten the Siemens-Martin, even though the change 
may have saved the tube trade. We hope we may at least share in the 
honour of convincing the Admiralty that English material may henceforth 
be safely specified for English tubes. On the whole, we are making pro- 
gress at Queen’s Ferry, and though we earn no dividends there at present, 
we expect to do so within a reasonable time. Now for the new work we 
are taking up. For many reasons we must rot enlarge much upon this, 
but we think it is of high promise. In the first place, сиг long experi- 
mental and costly work on the gas engine is giving place to commercial 
manufacture not yet, of course, on a scale to repay what we have spent, 
but fast moving towards it. At present we have an engine of nearly 
400 н r. on order, and two of half that power, and many others are likely 
to be added so soon as we feel able to take orders freely. We have also 


laid our plans, and proteoted them strongly by patents, for other 
types of gas engine, so that we may be able to deal with all sizes 
and all uses. Further, we are taking up the steam turbine. Its claims 
to i rein d over reciprocating steam engines аге, perhaps, not all as well 
founded as some people assume, but it is comparatively cheap to make, and 

it has admirers, and we mean to cater for them. We are not going to design 
turbines out of our own inner cousciousne:s, as the German philosopher 
designed the camel, but we have arranged for the expert assistance of those 
wh» have experience. The last matter is possibly of greater commercial im- 
portance than either gas engines or steam turbines. Fur a century engineers 

ve lamented the fact that the steam engine rejecta, either in its exhaust 

steam or in the condensing water, a very large proportion of the heat which 
is put into the steam in the boiler. For half а century they have known, 
roughly, how to remedy this to a large extent namely, by employing the 
waste heat in the steam rejected from the steam engine to vaporise som» 
other fluid, which boils at a low temperature, in order to work a secondary 
engine by the pressure of its vapour, just as steam works the pri 
engine. Pra:tical difficulties wrecked the s:heme originally, though such 
engines were actually employed to drive mail steamera and remained 
long in use. Workmansbip was not good enough in those days, and 
vaporisers and condensers and stuffing-boxes leaked, while the fluid 
which escaped was expensive to replace and poisonous to inhale, 
and, I believe, highly inflammable as well. For three years past 
and more, a combination of German firms, three of the greatest firms upon 
the Continent, has been working at this interesting subject, and has armed 
itself with patents covering a great number of improvements, collectively 
turning an unpractical failure into a highly practical success. Leakage is 
virtually at an end, and the fluid used now, even if it does leak, is neither 
poisonous nor infammable. Some of the greatest engine-building firms on 
the Continent have taken out licences, and so have we. But we havesome- 
thing more than a licensee’s interest in the subject, and when, as we think 
must soon be the case, it becomes apparent that this affair is too large for 
any one firm to handle, we shall hold a position of special vantage. We 
have not gone into this matter without much deliberation. Your directora 
bave twice visited Germany, as well as two other countries where waste- 
heat engines are running, and giving large horae-powera without consuming 
one single ounce of coal, or causing any increase in the consumption of the 
steam engines whose waste heat they utilise. Every caee will have to be 
created on itn merits, and possibly the invention cannot ba applied advan- 
tageously in all, but when I say that to most existing steam engines a 
waste heat engine may be added which increases the total power by from 
50 to 50 per cent., with no increased coatfor coal, and very little for upkeep, 
I think you will see what possibilities are opening before us, if the system 
only works as well here as we have satisfied ourselves that it works abroad. 
From this, also, you must not expect too immediate а return. The agree- 
ments were signed but a few days ago, and waste-heat engines are not built 
in & day. You will see now, gentlemen, why I personally fail to reflect the 
gloom which some people associate with a 7 per cent. dividend, though, as 
matter of fact, it is an 84 per cent. dividend which has been paid for the 
year. Perhaps someone may ask why, with so many good things said to 
be in store for us, we should not pay something higher than 7 per cent., at 
the expense of the reserve fund, so as to avoid even a temporary drop. 
Gentlemen, that is not this board’s idea of finance. We have not earned 
more than 7 per cent., in fact, ratter less, and there is nothing in that 
figure bad enough to justify trenching on the reserve fund. On the con- 
trary, the board has thought that the reserve fund should receive its 
regular addition (which we hope to standardise at £2,500 per half-year) 
even at the expense, not of the earnings, but of the carry forward,” 
which is, of course, itself a species of reserve fund, though an informal 
опе. We hope to return soon to better figures. We feel sure you will feel 
able to endorse these views as financially sound and practically expedient. 
Another contributory cause of the smaller profit of the last half-year, and 
indeed of the last year, is the increase of our expenses and fixed charges 
generally. Perhaps it is a hard saying, but in business it is largely true 
that the less you earn the more you are obliged to spend. In very good 
times you need not trouble about advertising, or sending out circulara, or 
travelling about after orders. It is when the pinch comes that you have 
to increase under all these heads. It is in bad times that you are driven 
to find out, much perhaps to your ultimate advantage, where the money is 
leaking from, and where economies ought to be made, and the result is 
that instead of reducing your staff you add more men to it, and well-paid 
men, to hunt for the leaks. It pays, but it helps the accounts later, not at 
the time. А new entry of expenditure in the profit and loss account is the 
long-service bonus to workmen, the nature of which I think has been 
explained before. Hitherto it has been dealt with as wages — a deduction 
from gross profits—but we have thought it better to show it separately. 

The motion having been seconded, a discussion followed in which several 
shareholders took part. 

The CHAIRMAN replied, and, having answered various questions, 
repeated that the directors were very hopeful in regard to the future work- 
ing of the company. He then put the motion, which was carried nem. con., 
and the retiring directors, Capt. Sankey, R.E., and Mr. T. О. Lazenby, J.P., 
were re-elected. 

A vote of thanks to the chairman and directors brought the meeting to 
& close, 


Barcelona Tramways Co. (Ltd.). 


The report presented at the meeting on Tuesday stated that receipts for 
1902 were £124,507, the working expenses £80,380, and gross profit 
£44,127. After deducting loss on exchange (£12,826), and adding amount 
from 1901 (£1,709), a balance of £33,010 is available. The traffic receipt3 
show an increase over 1901 of £18,419 and the expenses an increase of 
£10,545. The number of passengers carried was 38,355,130, against 
33,787,925 in 1901 and 27,959,547 in 1900. The miles run were 3,515,467, 
against 5,275,440 in 1901 and 3,126,938 in 1900. The payment of the 
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55 dividend and a dividend on the ordinary shares at the rate of 
per cent. per annum is recommended, and £2,558 is to be carried forward. 
The conversion of the Ensanche Company's lines to electric traction, com- 
menced early last year, was aufficiently advanced to admit of one section 
being worked electrically in September last, and the remainder was finished 
by the end of the year. The Barcelona Company bad taken over the 
working under the new agreement on February 27 last. 

The CHAIRMAN (Mr. J. B. Concanon) moved the.adoption of the 
report, and said that the increase in receipts was mainly due to the fact 
that they ran 250,000 more miles, partly in consequence of the little line 
which they opened and which ran out to Bona Nova, north of Barcelona, 
and partly to the fact that they had а less number of days of strike in 
1902 than in 1901. They were under the impression at the last meeting 
that they had seen something like finality in the Spanish system of taxa- 
tion. However, they found they bad to pay 5 per cent. on the interest and 
dividends, and it was included in the £10,555 of increase. The ratio of 
expenses to receipta had fallen from 66:40 to 64770. The receipts per mile 
had improved from "7d. to 84d., whilst the expenses Lad only increased 
from 53d. to 54d. per mile run. They had taken credit for the amount 
they received for the option to purc (£5,000), lees legal and other 
expenses (£270), or £4,780 net, and that enabled them to write off £3,794, 
standing for some time in their balance-sheet. They found that the 4d. 
fares adopted on some of the principal sections, although remunerative, 
meant the carrying of an enormous number of passengers, also a large tax 
upon the machinery, and, big as the stock of cars they had for their length 
of tramway, they found that they were running short, and that their care 
were overcrowded, and that there was a great amount of wear and tear. 
After careful consideration, and a visit of the deputation of the board to 
Barcelona, they came to the conclusion that they should, for the moment 
at all eventa, try the experiment of suspending those id. fares. The result 
had rather surprised him and his colleagues. They found that not only 
did they not carry the same number of ple, but that, as a matter of 
fact, the 14. eections did not attract half number of people they carried 
by the Id. fares. They had placed during the year the remaining £51,900 
4} per cent. redeemable debenture stock, which brought up the total 44 
per cent. stock to £200,000. Their late manager at Barcelona (Mr. Neil 
Kennedy) bad joined the board. 


Perth Electric Tramways (Ltd.). 


The directors’ report for 1902 states that there was a large increase in 
the traffic receipts and a large increase in profits, the net profit for the 
year being £20,592, compared with £21,697 for 18 monthe ended Dec. 51, 
1901. The receipts for current year to end of March, 1903, amounted to 
£14,667, compared with £13,102 in 1902. After debiting debenture 
intereat, &c., the balance was £11,404, from which interest on preference 
shares to Dec. 31, 1901, bad been paid, leaving an available balance to be carried 
forward cf £9,908. As the traffic continued to increase more rolling stock 
became necessary, and the directors had made arrangements to purchase 
nine additional care, with a carrying capacity nearly double those now in 
use. The prospects of further extensions to the system and the n 
additions to the rolling stock in consequence of expansion of traffic made it 
necessary for the board to consider the question of raising further capital. 
It was therefore proposed that the shareholders be aeked to sanction an 
increase of the borrowing powers from £200,000 to £250,000. 


BUENOS AYRES AMD BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
At the annual general meeting on Monday the directors' report stated that 
the receipts for 1902 were £150,267, expenditure £88,619, leaving £61,648, 
which, with amount brought forward, bad been carried to net revenue 
account. After providing for interest and other charger, there remained 
£33,833. Preference dividends were declared for the year, and а further 
dividend of 74 per cent. on the “B” preference shares, thereby clearing 
off the arrears on those shares. The preference dividends absorbed 
£20,457, leaving £3,270 to be carried forward. The chairman (Mr. John 
Morris) moved the adoption of the report, and said that, besides paying the 
preference dividend, they were carrying forward а very respectable surplus 
and thus bringing the ordinary shares into line for participation in dividends 
in reapect of the profits of the current year. They had aleo placed £5,000 
to credit of renewals fund. There was a slight increase in traffic expenses, 
and the electric energy was supplied by contract extending over a consider- 
able pericd, and the price varied according to cost of coal. During last year 
coal had come back to something like its normal rate. Notwithstanding 
increased mileage, they had succeeded in making a reduction in the cost of 
current, compared with the previous year, of £1,438. The general charges 
in Buenos Ayres showed an increase of £1,533. The traffic receipts showed 
an increase of about £3,000, and the sundry receipts in Buenos Ayres were 
£469, against £819 last year. The gold premium was always a disturbing 
element. The growth of the country had been absolutely phenomenal in 


the past, and he thought they might look forward to fair progress in the. 


future, During the first three months of this year the gross traffics had 
been increased by £3,845, the ret increase being £3,460. 


CALCUTTA TRAMWAYS CO. |LTD.)—On Tuesday, the chairman (Mr. 
E. C. Morgan), in moving the adoption of the report aud accounts, said 
ttat the capital had been increased from £350, to £700,000, and of 
the new capital £175,000 had been issued to existing shareholders at par. 
The total receipts were £88,538, an increase of £16,367, "The expendi- 
ture was £56,917, an increase of £2,545. The results obtained from 
electric traction had been most consistent, Each line as it was opened 
added its quota to the receipts, and since the entire system bad been 
running the takings had been well maintained. They would shortly be in 
a position to give a fuller service at certain periods of the day, thus sensi- 
bly adding to receipts, and they also expected to work more efficiently in 
a short time by opening new cheds cn the north and south of the town. 


That would not only save much useless mileage but would also enable 
them to get to work without the harassing delays now caused by getting 
the сагв to their starting point before commencement of work. They had 
been asked to make certain extensions of their system and the question 
was receiviog their attention. The electrical work was subjected to a 
сетете test during the Coronation festivities in January, and the most 
conclusive proof of its excellence lay in the fact that in carrying nearly 
500,000 passengers during the week no difficulty or interruption was 
experienced. The motion was adopted, and a dividend at the rate of 4 per 
cent. per annum, or 4e. per sbare on the old shares and 1s. per share on 
the new shares, was declared. 


BXPLORATION OO. (LTD.)——At the meeting last week the chairman 
(Mr. К. T. Bayliss) said their investments in French and Belgian traction 
companies represented £174,586. He referred at some length to their 
interest in the Compagnie Generale de Traction, Paris. They were indebted 
to Mr. Н. Mosenthal, а director, for the improvement which had taken 
place in the condition of the company. "The gross profit for the past year 
was £08,508, and the net balance to credit of profit and loss £69,558, out 
of which the board recommended payment of а dividend of Б per cent., 
leaving £7,058 to be carried forward. The profit was not a large one, but, 
in view of the conditions under which the company had laboured, he 
thought that the shareholders would be satisfied with the results obtained, 

FAIRBAIRN, LAWSON, COMBE, BARBOUR (LTD.)—At the meeting last 
week the chairman (Sir Arthur Lawson) moved the adoption of the report. 
Its somewhat unsatisfactory character was owing to depression in trade, 
and not to competition. Prospects, however, were encouraging, and he 
believed that the lowest level had been reached. They were now ina 
better position in regard to orders than they were а yearago. Speaking 
generally, there was no cause for want of confidence on the part of the 
shareholders. 'The undertaking was large and sound, the property was 
good, and the buildings had been well kept up. Dividends were declared 
at the rate of 5 and 5 per cent. per annum for the half-year to Dec. 51 on 
the preference and ordinary shares respectively. 


THAMES IRONWORKS, SHIPBUILDING AND ENGINEERING OO. d. p.) — 
At the meeting, on Wednesday, the chairman (Mr. A. F. Hills) moved the 
adoption of tlie report, abetracted in our last issue. He eaid that 1902 had 
not been one of their best years. Their engineering works had been more 
fortunate than the shipbuilding department. The civil engineering depart- 
ment had been the most satisfactory of the year. He regretted that the 
profit showed a falling off. The 5 per cent. preference dividend would bs 
paid, £5,000 set aside to form.a redemption fund for second debentures, 
and the balance of £12,000 would be carried forward. 

WINDSOR ELECTRICAL INSTALLATION CO (LTD.)—The annual meeting 
was held last week. The report stated that the business continued to 
increase in a satisfactory manner. The equivalent of 2,549 8 c.p. lam 
was added in 1902, bringing the total connections at end of year 70.252538 
8 c. p., of which 2,164 represented motors, The capital expended during 
year was £2,917. 158., chiefly on mains. The net profit, after paying 
interest on loans, was £4,895. 178. id., including £446. 3e. 11d. from 
installation department. The report recommended that £830. 10s. be 
added to depreciation, renewal and reserve fund. An interim dividend of 
24 per cent. was paid duriog the year, and a further dividend of 54 per 
cent., less tax, was now recommended, making 8 per cent. for the year. 
Owing to the increasing demand for electricity, it became necessary to 
supplement the present generating station. Instead of erecting new works 
in another part of the district, the directors decided to promote & company 
to take over the provisional order for Slough and Datchet, and an arrange- 
ment was come to with the Slough and Datchet Company for supplying 
the Windsor Company with additional electric eurrent required upon 
favourable conditions. The chairman (Mr. Н. L. Prior) moved the adop- 
tion of the report, and said the directors had tried to increase the day load; 
they had installed motors at the Eton sewage pumping station, which were 
found to be very successful. The report was adopted. 


NEW COMPANIES, LIENS REGISTERED, &o. 


NEW OOMPANIBES. 

BEGBIE MFG. CO. (LTD.)—R«g. March 19, capital £10,000 in £1 shares 
(4,000 preference) to adopt an agreement with A. Firth and S. D. Begbie, 
and to manufacture, repair and deal in apparatus, engines, machinery, &c., 
used by electricians, engineers, motor-car manufacturers and dealere, &c. 
Reg. office: Cumberland Park, Willesden Junction. 


EAST INDIA CONSTRUCTION SYNDICATE (LTD.)—Reg. March 10, capital 
£300,000 in £10 shares, to promote and finance companies for the con- 
struction of tramways, tramroads, light railways and electrical power and 
lighting works, to further the construction, equipment and development of 
such works, to acquire rights and concessions relating thereto, to manufac- 
ture, buy, s ell, let on hire and deal in all kinds of locomotives, cars, waggons, 
machinery and apparatus, and to carry on the business of tramway and 
railway proprietors, contractors for public and private works, &c. The first 
directors are E. Davies, F. Roberts and P. Turbutt. Reg. office: 19, St. 
Swithin's-lane, London, E.C. 

INDUSTRIAL STORAGE BATTERY SYNDICATE (LTD.)—Reg. April 5 
capital £100,000 in £1 shares, to acquire patent No. 9,187 of 1901, relating 
to improvements in electrical accumulators, to adopt an agreement with 
MM. C. P. Elieson and V. de Bobinsky, to acquire any other patents or 
inventions connected with the generation, accumulation, distribution, 

unness.al¢ 


supply or employment. of electricity, and to carry on. the. b 
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tricians, engineers, suppliers of electricity, manufacturers of and dealera in 
electrical apparatus and appliances, &c. The subscribers are: J. Н. Powell, 
C. E. Howlett, B. H. Anderson, E. Taylor, E. Brown, Е. Н. C. Walker and 
J. В. Galley. First directors are: С. P. Elieeon and A. J. Foulding, and 
others to be appointed by subscribers. Meg. office, 4, Corbet-court, 
Gracechurch.etreet, E.C. 

PRIVATE WIRE AND TELEPHONE INSTALLATION OO. (LTD.)—Reg. 
March 51, capital £3,000 in £1 shares, to adopt agreements with the Con- 
solidated Telephone Construction and Mfg. Co. (Ltd.) and Mr. J. J. L. 
Newland, and to manufacture, construct, maintain, lay down, carry out, 
instal and deal in articles, apparatus and inventions relating to the produc- 
tion or use of electricity, especially in respect to telephones, telegraphs, 
lighting, fire alarms and other means of communication. The subscribers 
are J. J. L. Newland, engineer, G. J. R. Stubbs, J. Lena, ironfounder, H. C. 
Lassaw, Н. F. Turner, F. О. Mills and E. В. Nickson, electrical engineer. 
First directors are J. J. L. Newland and one other to be appointed by 
subscribers. Reg. office: 5, Palmer-street, Westminster, S.W. 

SCOTTISH CENTRAL ELECTRIO POWER OO. (LTD.)—Reg. in Edinburgh 
on April 2, capital £30,000 in £10'sbares, to supply, generate, store aud sell 
electric energy for all purposes in the counties of Clackmannan, Stirling, 
Dumbarton, Linlithgow and elsewhere. The subscribers (with one share 
each) are D. Russell, shipowner, A. Nimmo, coalmaster, J. Hood, colliery 
owner, J. Gowan, C.A., J. Walker, C.A., H. Cadell, J.P., and M. Picklow, 
engineer. Reg. office: 25, Frederick-street, Edinburgh. 


LIENS, &c., REGISTERED. 

EASTERN TELEGRAPH 00. (LTD.) — Issue on March 25 of £2,000 deben- 
ture stock, being the whole of a series created same date, charged on com- 
pany’s undertaking and revenue, ranking pari passu with previous issues, 
amounting to £1,823,845. Holder, F. R. de Levante. 

ELECTRIC DANITE SYNDICATE (LTD.)—Issue on March 23 of debenture 
for £100, part of series caeated Feb. 6, 1903, to secure £1,000, charged on 
present and future capital, stock, patents, goodwill and property. No 
trustees. Total amount previously issued, £500. 


PRINTON-ON-SEA AND DISTRICT ELECTRIC LIGHT AND POWER СО. 
(LTD.)— Debenture, dated March 30, 1903, securing £100, cbarged on com- 
peny's undertaking and property, present and future, including uncalled 
capital, has been registered. Holder, W. Webster. 

NORTHAMPTON ELECTRIC LIGHT AND POWER 00. (LTD.)—Issue on 
March 20 of £1,500 debentures, part of series created June 3, 1896, to 
secure not more than two-thirds of paid-up capital, now £50,000. Property 
charged : Undertaking and property, present and future, including uncalled 
capital. No trustees. Total amount previously issued, £26,700. 


NORTHAMPTON ELECTRIC LIGHT AND POWER OO. (d. 1D.) — Lien reg. 
March 27, for £1,500 debentures, part of series not to exceed two-thirds of 
subscribed and paid-up capital. Amount previously issued, £26,700. No 
peli Charged on undertaking and all property, including uncalled 
capital. ' 

NORTH STAFFORDSHIRE TRAMWAYS CO.—First mortgage debenture, 
dated Dec. 30, 1902, to secure £6,700, and second mortgage debenture of 
even date, to secure £9,900, have been registered. Property charged, com- 
рапу'в undertaking and property, present and future, including uncalled 
capital Holders of second debenture—Potteries Electric Traction Co. 
(Ltd.). First debenture payable to “ bearer.” 


— —....—.̃—— 


CITY NOTES. 


es) 


MEMORANDA.—Bank rate 4 per cent. (since Oct. 2, 1902) Price of 
silver 221d. per ов, (April 8). Consols (28 per cent.) 911—914 for money, 
91{%—91+% for account ; 24 per cent. 91—914 (April 8). Consola Pay Day, 
May 6: Stocks and Shares Continuation Days, April 15 and 28 ; Ticket 
Days, April 16 and 29 ; Pay Days, April 17 and 30 ; Mining Share Carry- 
over Days, April 14 and 27. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The secretary of the 
British Electric Traction Co. (Ltd.) has notified the Press that his company 
has made a further offer of an exchange of shares with the Brush Company 
at the rate of one ordinary share of the British Electric Traction Со, for 
12 ordinary Brush shares. 

OOUNTY OF LONDON AND BRUSH PROVINCIAL ELECTRIC LIGHTING 
CO. (LTD.) — During the week this company invited applications for 
£250,000 44 per cent. eecond debenture stock at £103 per cent. 

INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The board have determined, 
subject to audit, to recommend the payment of a dividend for the six 
months ended Dec. 31, 1902, of 17s. 6d. per share, making (with interim 
dividend already paid) 6 per cent., and a bonus of 20s. per share, both tax 
xe n all 10 per cent. for the year. The dividend and bonus are payable 

у 1. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)— The directors have 
resolved to recommend, subject to final audit, payment of dividend of 383 per 
cent., tax free, making, with interim dividend paid on Oct. 31, a total 
of 6 per cent. for year ended Dec. 51. The transfer books will be closed 
from 18th to 29th inst. inclusive. 

SIEMENS-SCHUOKERT WERKE AKTIEN-GESELLSOHAFT m.bH.— This 
company has just teen registered in Berlin with a capital of 90,000,000 marks 
(44,500,000) for the purpose of taking over the undertakings of the Siemens 
and Halske Aktien-Gesellschaft and the Elektrizitats-Aktiengesellschaft 
vormals Schuckert & Co. The terms of the amalgamation of these 
ovta panies were referred to in a recent issue of The Electrictan. 
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SUBMARINE CABLES TRUST.—Notice is given that on and after the 
15th inst. the coupon due on that date will be paid by Messrs. Glyn, Mills 
& Co., 67, Lombard-street, Е.С. Coupons should be left four clear days 
before payment. 


STOCK EXCHANGE NOTICES.— The Stock Exchange committee bave 
appointed April 15 asa special settling day in 71,000 ordinary £1 fully. 
paid shares of the Typewriting Telegraph Corporation (Ltd.), and April 
for Speyer Bros. ecrip certificates (fully and partly paid) for 159,000 £10 
shares of the Great Northern, Piccadilly and Brompton Railway Co. 'The 
last-mentioned aecurities have also been ordered to be quoted. 


Se 
ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


CU—P U ) — — —— ere —äfä— 
| $ | 
T" | Week | Tno, AGGREGATE. 
ended ы No. of] Amount. Ind. or 
_ | (a) © Dec. (a) 
£ £ £ & 
* Aberdeen Anl. 4, 870 7 300| 44 | 42,237 |+10,855 
Ayr Corporation... „ 4 186|-  15| 46 | 12,282 j^ 
. АК Mar. 27 | 184 T 123 1,950 2 
„Birmingham Tramways. Apl. 4| 5,045 270{ 13 63,010 |+ 3,476 
*Blackburn Co ton. „ 51 987|- 250 1 9887 — 250 
Blackpool Corporation... Mar. 511 267|- 720 11 267 |- 720 
Blackpool and Fleetwood Apl. 4 | 1,167/+ 449 е iss 
Bolton Corporation ...... „ 5 | 1,6551+ 137) 2 1234 + 47 
BournemouthCorporat'n „ 1 8544 38 17,765 en 
Bradford Corporation... „ 5 2,430 | —2,034| *1 2,430 — 2,034 
Brighton Corporation... ,, 5 760|- 160 19 | 14,027 '+ 3,785 
Brisbane Tramways...... Feb. 18 2,246 + 7 7 | 16,511 E 695 
Bristol Trams & Carriage Apl. 5 4,440 – 1,026 19 77,544 |+ 7,147 
Buenos Ayres & Belgrano Mar. 8 | 5,150 + 406) 10 ; 30,489 i+ 3,278 
Burnley Corporation ... Apl. 4 + 114! 27 17872. ... 
Calcutta Tramways Оо...) „ 4 |B81,796+ в9,258 14 /R449,217 |--R139,882 
Camborne-Redruth ...... MN i i ФЕ s T 
Cardiff Corporation.. „ 41,699 l| 1,699 - 
Carlisle Tramways Co... „ 4 170,— 23415 | 1,997 + 266 
Central London Railway > 4 | 7122 4 14 97953 |+ 5,483 
Chatham & Dist. Lt. Rys. „ 2 453 185 5,544 T 
City & South London Ry. „ 5 ! 3,074'+ 212 14 45,040 |+ 3,239 
CorkEleo.Trams.Co. . „% 2, 417 – 79| 13 | 5,139 |+ 308 
Devonport & Dist. Trams Mar. 27 411|+ 25| 124| 4,702 — 34 
Doncaster Corporation... .. | оор зе TR "OD ШИ 
Dover Corporation ...... Ap. 4 189;- 60| 11 150 — 40 
Dublin & Lucan Railway, , 5 94 — 45| 14 | 1,174 |- 68 
Dublin Southern Dist... „ 5 750 212818 9,224 + 2,958 
Dublin United.... „ 3 3.64 — 171 015 |44785) 
Dudley—Stourbridge ... Маг. 27 | 772 4 102| 124| 8,453 |+ 823 
Dundee Corporation ... Apl. 1 | 779 ＋ 108| 47 | 56,705 |+ 6,000 
East Ham Council.. , 4 587 T 400 41 | 20,494 |+ 5,008 
Gateshead & Dist. Trams Mar. 27 858 ＋ 154! 194 9858 |+ 2,107 
Glasgow Corporation ...| Apl. 4 13,174 4 1,642 43 40,599 M 
Gravesend—Northfeet | Маг. 27 | 200) .. 123 2,166 
Greenock & Port Glasgow) „ 27 438 f 48 124 5,028 |+ 
Halifax Corporation...... s As iss аа е ees 
Hartlepool Tramways ..| ,, 27 298| ... 124; 2,656 |+ 523 
Hull Corporation. Apl. 4 1,108;- 148} +1 | 1,108 |— 148 
Isle of Thanet Co. " 417;- 416| ... M: ve 
Kidderminster & Dist. . . Mar. 27 105|-- 3| 124| 1,2212 + 88 
Kirkcaldy Corporation. ] Apl. 1 168 | 5 894 — 
Leeds Corporation.. . „ 4} 4,978|- 591 fl 4,978 |— 591 
Liverpool Corporation...) Mar. 28 |10,114 + 846, 13 120,213 |+ 6,140 
Liverpool Overhead Rly.) Apl. 20 1,585 | - Ei 114 | 21,079 |+ 1,590 
Mar. 8,716 | -- 6, 
Manchester Corp { Apl. 4 10,095 | +7566 jet 397,671 E 
Merthyr.— .. .... Mar. 27 184|-  36| 194| 2,107 — 233 
Middleton ° „„. *5 27 262 — 95 124 2,790 = 93 
Newcastle-on-Tyne Corp} Apl. 4 | 3,118 |+ 850; 13 | 37,057 кы 
Oldham, Ashton & Hyde.| Mer. 27 | Б55|+ 29] 194, 6,297 |+ 650 
Perth(W.A.)Elec.Trams| Apl. 5 | 1,122|— 19 515 | 15,789 + 1,546 
Peterborough ............ Mar. 27 119 9 AETA ga 
Poole & Dist.. . „ | 270\+ 32| 123 2,827 | 517 
*Portamouth Corporation Apl. 4 ! 1,423 |- „ wes 
Potteries ...... ... Mar. 27 | 1,704/+ 254) 123 18,332 |+ 1,623 
Rothesay .................. » 27 457 14 123 498 ＋ 144 
*Salford Corporation . i T rue ii iei iss 
“Sheffield Corporation .. Apl. 5 | 4,288|+ 193| 14 | 56,549 |+ 5,292 
Southampton Corp.. ыз iss bs к» iss 
Southend Corporation. A" ч е 85 аа 
Southport Tramways ...| Маг. 27 | 254 + 57 124| 2,651 |+ 1,007 
*8. 8 Trams...) ,, 27| 826/+ 108| 124 8544 |- 188 
Sunderland Corporation. Apl. 5 | 1,109/- 147| ... ix T 
Swansea Trams. Mar. 27 466 — 6 123 5,516 + 383 
Taunton Trams. „ 27 52|- 11, 123 589 |- 57 
Tynemouth & Dist, „ 27 229/- 1 19j| 2,55 + 287 
Tyneside Trams Co. Ap. 1| 258.  13| 2983 sic 
Wallasey Dist. Coun. ...| „„ 4| 576/+ 10 1 576 + 10 
Weston-super-Mare ......| Mar. 25 32 — 12 309 Че 
vo Corporation . = гв з a ics 
Wolverhampton District) „ 27 383'+ 229 194| 4,176 ＋ 2,393 
Yorkshire Woollen Ош „ 27 | 227 s 
в) Theze comparisons are with the eo period last 
Partly ciestrionl, t Minus з days. f Minus 2 daye. V B days. (Pius 3 days 
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ELECTRICAL COMPANIES' SHARE LIST. 
Равввкт | AMOUNT! LAST Previous Price Rats PER BUSINESS DORE 
AMOUNT oF Divi- NAME, Werx’s Рав, Tuesday, Овит. DIVIDEND рои. DURING 6 DAYS 
"| SHARE. | DEND. APR. 1, Apr. 7. | YINLDED. ENDING APR. 7, 
"EMEN eee | tt [tg | E» bc 
' w'ch D'st'ot ec. Lt. re — tis г» 
4100,000 | Stock 449 Do. 441% Deb. Stock Prv. Certs (гоб. 4 2 oon. xd 18 21. 118 121 8 14 4 — — - 
T,500 10 16 Bournemouth and Poole Nleo. — uppl — 2 3j 12} 13} 513 6 — m 
7,500 10 4/8 Do, & per Cent. Oamulative Prete aga | ШЕ M 10 11 4 110 ES — ө 
7,500 10 ЫШ Do. 69% Cum, Second Pref.  .... Е 103 11$ 10} 114 " e ees 
£70,000 | Stone | s$% Do. 4 per Cont. Debentore Stock (rad . 198 106 8 106 1411 — — zm 
£50,000 | Stock -. | Bromley (Kent) Elec. Light aa and Power Ist Debs, 102 105 102 1% — oe et — 
$0,000 5 4/6 | Brompton & Ken Elec. Supply Ord .......... 1 103 10} 10} 314 5 - R ме 
30,00. b 8/6 Do. 7 per Oent. Preference ...... — 10 10 10 10% 8 6 8 | March and September 10 сг 
80,000 5 8/0 | Oaleutta Eloc. Supply Ord. (1 to 80,000) ... ....... 7 8 1 8 mW i — 6 
10,000 5 1/8 Do. (30,001 (о 40, O00) ... 7 8 7 8 $1538 - st e 
000| Stock 495 | Central Electric Supply 2 Guar, Deb. Btock .. 100 109 106 109 818 8 vee les, - 
70,000 5 6% Cross & Strand Eloo, Bup. Á E 9) a wh 5 5 8 | February and August V'a A iad 
70,000 5 3/3 Do. 4% per Oent. —.—.— — ił B ti 51 818.8 „ n" 6i 55 
40,000 5 %? Do. City Undertaking 44% Cum! Pre... 43 и ы 459 — 44 — 
(360,288 |  Btock 496 Do. 49% Deb. Stock Red...... e... 106 107 105 107 815 8 - 1064 et 
44. E 3/0 „з Elec.SupplyOrd. (Nos. 1-14, 1-60, 986 6 64 6 ,el 2 6 9 | March .................... 6 . 
$150,000 | Steck 44% per Oent. Debenture Stock (red.) .. 109 112 109 112 4 0 9 | June and — ace 
70,596 10 10/0 0 of . Electric Lighting Ord. + % 1} 10 11 4 15 8 | February and August 103 104 
10 6/0 be, 6 per Cent, Cumulative Pref. ........ .. 184 !4} 131 14% 4 2 9 | January and July ...... E — 
£400,000 | Stock а Do. Брег Cent. Debenture Stook (төй). 191 127 199 1927 818 9 | June and — 125i — 
Btock Kr Do, 449% 2nd Deb. Stock (red.) us єз 106 108 106 4 5 8 РРА 1054 — 
19,000 10 40 | Oounty of London and Brush Prov. xd| „84 9] 8 9 4 811 — 81 8j 
4600, 000 Steck ux | Do, Dob. ез (all pd.) (rod. ош nee 103 112 109 112 4 0 11 eee eee eee 
10,000 B 3/0 | Folkestone ty Bupply Co. Ore .. xd 6 64 6 41011 em — eee 
250,000 | Stock | . Do, 4) lat Debenture Stock (red.). . , | 102 106 103 106 v - — — 
11,000 5 8/6 Hove Electric FOS ORE OEE PERT OT HEH л» еза 8 0 83 өф 4 4 3 ec » " 
11,000 $ 5/0 Kensington and — н 10 114 10$ 11 4 611 sà 13 - 
19,000 * 6 Do, Oent. lat SCOTT ҮТҮКТҮ FER REE SE 64 7 64 7 4 5 9 Таппагу апа July 6000 = е0 
1000 Stock " Do, и Deb, Stock (red.) 100 103 100 108 817 8 гы et -" 
$150,000 | Stock 4X | Kenstn.& Kngtbg.Co.& Notting Hill cio. (H L Stn. j 47 ds 166 108 6 316 6 — — — 
4111;000 : E Lendon — e . Ordinary (Deb. Stk. (red.) 55 3 Н 2 $5.8 500 one 
ce „„ ... „e * ер 
£160,000 | Stock 47 Do. 4 per Gent. Ist Mo Debentures... | 10) 108 100 103 8 18 5 | Mar. June Bei „Deo.“ 102 
100,000 10 7/6 BN Supply Ori. (1 to 85,000).. xd| !8 19 174 18 818 5 | April and 2 VH 
, Btock | ро, per Cont. Deb. Stock First M. e 109 111 109 114 819 8 | Juneand — 2 9 — 
Stock * 2 Oent. Mort. Deb. Stock (rad. £8 101 98 101 810 8 Ж - - 
10,858 о | во | Notting Hill Blectric Ordinare rb . . . 14 15 l4 16 4 0 0 | Магоћ «uuu — 
‚000 100 | 4% Do.  4perGent. 186 Mort. Debs. ............ xd| 99 102 99 102 818 Б - 71 tes 
12,194 , P/0 Oxford Electric 96070 eee. . 5 6 5% 4 4 7 "n 516 oe 
2 m 1% 8 — — | 08 А 101, ^ 101 " 819 6 - — — 
, . Rand Е1осёгіс .. ' Н n a — sas — 
—— "y | fee Pu МАП sii ae "d 10 p ү е 1 ц February and August 16 — 
* 3/6 E 7 per —— TOEN " IL * ео 
150,000) Btook | six ро. „= ыи per Cent. рснд төгү red.) , ^ 101 98 11 W — e . 
13,000 H 2/6 kets Electric Supply NA 3 8} 3 3h 4 8 4 ма tg EH 
860,00 | тек | ix, | "De. ax Debenturee Варріу Огапагу... 83 93 з 18 [авв — — — 
65,000 6 | 19 | Bouth TA Blectric 1 nen M] M 4 84 1 476 oe one — 
80,000 5 | 22% Urban Electric Supply "— C01 2 Ї 4 5 t.. ... 52, 0 
„„ i| Ж сы т cc. | i af | if лаа „А | | ж 
66 | Westminster Electric Rupplv Ordinary essers, s, ~. 
28,141 > 2/6 Do. b per Cent. Cum. Pref. — 62 63 tei . & 814 1 oe 67, oo 
TELEGRAPHS. 
£67,100; 108 4X African Direct Telegraph 4% Mort, Deb. (red. ].. 97 101 97 101 4 0 1 January and Ju ... - 
us 700 cn эз Amazon Nie овор ваен ^29 FSS 9* 0909 OSs OFT (93 $99 Hee з E E. T. 2 eee June aad .. hend ese 
, 22 bentures ——— 995 003 9 099 tases ne 0 cn ev 
&TEB,B40 Btock 18/0 — : — атаа 6 [II 49 52 4) 62 5 15 8 Feb,, May, Aug., Nov. 49 * 
28,105,580 Stock 85/0 Preferred... P946 o9 270909 99 9d* FORESEES tas вое $$» OO 91 #3 80 92 9 11 0 Ld "n 92 90d 
£8, 106,580 Btock 1/0 Deferred ............ ТРОТЕР 8i 9 £ 91 0 19 10 " 848 8% 
8,883, $100 92 Commercial Oable Oapital Stock — 160 170 160 170 414 2 |Jan., Ape., July, Oot. ә, s. 
1,881,877 Stock 4 Do. (per Cent. Debentare Stock . xd) 8) 92 89 92 170 " 901 8X 
1 000 10 4 Ouba Submarine Ordinary POF FOF He $99 90994909 PCC Pet $^ oe Fee 6i 7 7 Б 6 8 February and August one өзө 
6,000 is 10/0 Do, Preference 10 per 8 соь 13) 14 1 14 617 1 " 7 — e 
18,000 М 2/0 | Direct раат M Ж 2 8 | 514 4 April and October. ~ e^ 
6,000 5 5/0 Do.  10perOent. Cumulative Pre xd| 7 8 7 8 6 5 10 7 — 
430,000 50 44% Do. 4% рег Cent. Debentures . . . . 98% 1037 08% 102% 4 8 3 | January and July s. „ — 
60,710 20 30 | Direct United States Oable . . . . . . . .. xd 9 10 9 10 6 310 T Apr., July, Oct. "€ — 
292,80 100 44% | Direct West India Oable 44% Hg. Db. (within Nos. 92 102 99 102 1.8 7 and December e 
000, | Stock 26/0 * Ordinary ........-. .. vee [to 1,200) (rod. 1!9 121 117 122 514 9 — os July, Oct. 121 117 
&1,955,565 Btock 17/6 a per Oent. Prefere nce Stock Peewee ene v^ 81 67 84 87 4 0 6 n n 85 Big 
21,584,645 | Stock AX |e n 4 per Cent. Mort. Deb. Stock (red.) . 100 109 106 109 814 2 | May and November. 106} 106 
800,000 | 10 2/6 Bastern sion oa: 2200000 — ccs ccesce © 00 lt} 1? 103 1^ 6 1 9 Jan., Apr., J 1 Oct. 1'4 103 
820,000 | Btook 4% Do. 4 per Cent. Debentare Btook | са. we МИШ 105 1608 314 1 | Fe and August ө e 
300,000 100 4x *Bastorn and S. African 4% Mort. Deb, 99 102 99 102 818 8 Feb and August s. m 
4200,000 м 4% Do. 4 per Cant, Mauritius Sub. big 1809 e. 101% 104% 101% 1047 817 8 | May and November ... өзө ede 
£66,300 100 43% rd Bere эфа си йим stMort.Deb. (wihnNoe 99 102 99 102 4 8 7 | June and Decem - ede 
17,000 * 12/6 2-Europoan... TI to 1,200) (red. 87 41 87 4l 6 111 -N and November .. — * 
£100,000 190 6% | London Platino-Brazilian 6 per т Gent. Debs., 1904 .. | 100 104 10) 104 5 15 4 and September - pee 
£100,000, 100 42. | Paciño & European Tel. 4Y Quar. Debs. (red.) . 97 100 97 100 400 June a and December.. I 
16,609 10 eee *West African elegraph Shares 008 008 Fee oak I IIIE 8 4 8 4 ө, oco ves өөө 
80,008 м eee West Ooast of Am —t— 994% %%% oos ене . өзө coo ие 
£150,000 100 1x ы Do. 4 per Oent. Debentures x ҮЛТҮ? 96 96 29 4 9 9 January and J LETT «o ove 
88,321 19 өөө Weat India and Panama K кна анай 1, L * Ё May and Novem à on 
84,568 10 8/0 Do. брег Oent. Ist Pref. S t 64 6; 62 8 17 10 „ " e e 
4,660 10 кра Do. B per Cent. 2nd Pret rende. nn 4 5 4 5 oe тле 
£80,000 100 5% |+ Do. s per Оеп. Debentures ..,................ 99 102 (9 102 48 6 Janus and Jay g э e 
307,980 10 8/0 _ Western Telegraph (late Br sili'n Submarine)... х0] 11 12 1 12 516 8 — 1 1\ 
276,000) 100 6% 5 per бе Debs. (2nd Series, 1803) . . 101 10 101 101 416 9 ... - 
48515,9415 | Btook 42 De 4 per Cent, Deb. Stock (red.). , 96 99 #6 99 11 3 975 ee 
do д T TELEPHONES. Я i А А Е Р 
, оши Tel hone fall aid ceo soos n CUE too э 4 4 4 ‚өзө Fee өзө тэ LI LII] [IT] 
324,50 | 10/0 | 8X | Consolidated Telephone Cor. and Mantz 10 % | 10 w |15 о о | Арба October... | < » 
72,680 1 3} Monte Video Telephone „6 sss. E i 4 5.00 Nover ber . . ө, — 
86.4 І 10 Do. 5 per Cent. I gg 994999752950 oe в... 1 1 5 0 0 "n UN T: 
£1,953, 88 | Stock National Co. Preferred Stock e . . . 98 100 98 1 0 607 e 9 99 
81,966,167 | Stock 44 Do. Deferred Stock . — — 6 75 77 78 78 n — 77 752 
15, U 10 6/0 Do. 6 per Cent. Oumulative Ist Preference. | 13 4 13 14 4 5 9 | Februazy and August 138 ne 
Perper 2 8 poi 6 per Dent. Oumulative 2nd Preferenos .. 3 y^ n. j^ : n 4 " " 2 11 
, 3 Б t. Non-Oumulative 3rd Pref. . " » E 
E o 4 X |' Do. Debonture Stock 3% per Cent. (rod.)....| 97 99 n 99 ~ d І June and December e8 ies 
, Do. 4 per Cent. Debenture В Stock (red.) ....| 102 101 0: 104 ees es. 
171,604 1 0/6 Orlental .. X DXUIDIMUT ааа "өсө ase i 1 1 6 0 0 Lg and October. 90 if ecc 
$3,000 5 8/0 United River Plate rr b? 51 | ti 6 10 5 SE Toe Soe SOS ер 600006 pro E da 
40,000 5 2/6 Do, 6% Oumulative Pre. PERE Ss 41 tà 4 54 115 8 Sane and 41 oes 
179,917 | Steak 5% |+ De, b per Gent. Debenture Steck (red.) 105 108 05 15 4'3 8 | June and December... si Е: 
FINANCIAL, INVESTMENT, де, 
1 » UU Globe T and epi and T Investment 6% Cum. Pref. .. ff 57 D 53 1 4 : 2 *. Ost 8i 
80,227 Trust рон — — * 8 9. 9 5 19 ne в i 
150,042 lo ү те Dent. — sarees өө ve 1 i ut 18 4 12 4 | 1 128 1 
7 9 â "d Retour bles / rr. | 1% ч 1% LI 0 8 pun І Зр — 
100 Cort, ugm € Cables Trust. 106 116 106 115 5 59 е 
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ELECTRIC RAILWAYS, TRAMWAYS, &0. 

o-Argentine Shares (1 to 200,007 

È Permanent 6% Deb. Stock — 000 00007 
Barcelona 88 Ordinary /——— 
2o Cumulative Preference йй воме: 
id Debenture Stock (red.) . 

Blackpool and Fleetwood Tramways.......- «ne 
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Our readers will join with us in lamenting the death 
of our esteemed friend and colleague EDwan D TREMLETT 
Олвтев, which took place at Clevedon (Somerset) 
yesterday. As Editor of The Electrician, and during the 


many years that he was connected with this journal, 

Mr. CagrER won the sympathy and admiration of all. 

The Electrician has lost a valuable chief; its staff have 
‚ lost a friend. 


ne 


An important event in the history both of municipal elec- 
tricity supply and of power distribution © in bulk is reported 
in another column. The Willesden Urban District Council 
have accepted an offer of the North Metropolitan Electrical 
Power Distribution Co. (a limited liability company with two 
special Acts of Parliament) to buy from them on certain terms 
the generating works which the Council is now building at 
Willesden, the Council retaining its provisional order, and 
taking a “ bulk” supply from the company. This із to be 
paid for on a sort of sliding scale-system, the price 
being dependent on the load-factor and probably being 
quite as low, if not lower, than the price at which the 
Council could have generated the current itself. The company 


| is to pay the capital charges to which the Council is liable 


under its electric lighting loan, and guarantees that there 
shall be no loss on the Council’s undertaking: during the first 
three years, the generating station itself being collateral 
security for these payments; so that it is practically as if the 
Council advanced the money which it has itself borrowed for 
the station to the company on a mortgage on the station. 
Other particulars will be found in our articlé referred to above: 


— — 


Тне agreement is apparently advantageous to both parties. 
The Council profits, in the first instance, by the guarantees 
mentioned above, which are of considerable value, as the 
Council would, on the estimates, have incurred a loss at the 
beginning of its operations, owing to the large capital expendi- 


ture due to the “ scattered " nature of the area and the 


provision for future growth. An equally important gain, 
however, is in the low charge for electrical energy which 
will result from the fact that the works will eventually 
supply а large power area and have a tramway load, 
to that the cost of generation will be low on account of 
the good power-factor of the works. The Council will be 
able to obtain the full advantage of this, for they retain 
their Provisional Order and have the right to erect their 
own generating station at any time should they think that 
the company does not reduce its prices in accordance with 
any future improvement in its prospects. The company, on 
the other hand, obtains a works which are nearing completion 
and are designed on the most modern and economical lines, 
besides being situated in an excellent position with regard to 
the southern portion of the Company’s own area. The whole 
case is also important as a precedent, and we shall look forward 
with interest to the details of the transfer and the Parlia- 
mentary ratification of the agreement. 
| — | 

For some reason or other, the discovery of a fresh pheno- 
menon in connection with either light or electricity is fre- 
quently looked upon, by а certain section of the public, as 
being & possible solution to the problem of incurable diseases. 
Why this should be it is extremely difficult to see. Electricity 
undoubtedly plays an important part in modern surgical 
practice, and the curative properties of light when dealing 
with lupus are not to be under-estimated ; but although much 
has been said of the wonders that would be accomplished by the 
aid of Röntgen rays, it is very doubtful whether they pro- 
duce any permanent beneficial results when applied to diseased 
parts. It is, however, perfectly certain that an X-ray tube 
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may prove an exceedingly dangerous instrument in the hands 
of an inexperienced person, and many serious cases of skin 
diseases have been traced to the improper use of this valuable 
discovery. Now it is announced that London medical men 
are anxious to see what effect the emanations from radium 
have upon various micro-organisms. Fortunately, the scarcity 
of radium and its consequent high price prohibit any but 
gerious experiments being performed with it, and these by 
responsible persons only. 


ое 

Тнк wireless telegraphic news service of The Times is 
apparently making little progress. Two months ago the 
Marconi Company was complaining that, while it was in a 
position to open to the public a system of wireless telegraphy 
across the Atlantic, the Post Office refused the necessary 
facilities: A contract for the regular transmission of news by 
this new system was, however, entered into by The Times, 
but it has not yet been shown that the company has been 
able to transmit and receive daily telegrams for the 
service of a single newspaper, much less to supply the 
needs of the general public. As soon as the Marconi Com- 
pany can give proof of its ability to provide an efficient 
public service, we feel sure that the Post Office will not stand 


in its way; but a spasmodic transmission of short telegrams,- 


such as is at present being effected at long intervals, does 
not entitle the company to ask a Government Department to 
aet as receiving agents for it. 


— калаа аала — .. —— — ö ꝓÄ1g — 


Obituary.— We regret to have to record the death, after only 


a short illness, of Mr. T. H. Goodenough, electrical engineer 


and telegraph superintendent of the Great Western Railway, 
which took place last Tuesday evening at Slough. 


Long Electric Railway.—The American Electrician states 
that the Central Missouri Electric Railway Co., is about to 
build an electric railway from St. Louis to Glasgow and 
Brookfield (U. S. A.), a distance of 194 miles. It is to be 
completed in time for the St. Louis exhibition. 


North Wales University College —At a meeting of the 
governors of this college, held on Wednesday last, it was 
announced that subscriptions amounting to over £15,000 
towards providing additional buildings had been promised, 
among the subscribers being the King and the Prince of 
‘Wales. It was also stated that the Drapers’ Company had 
offered £600, payable in three annual instalments, towards 
the maintenance of an electrical engineering department. 


The North-East Coast Institution of Engineers and Ship- 
builders.— The seventh general meeting of the session will be 
held in the Lecture Hall of the Sunderland Literary Sooiety, 
Fawoett-street, Sunderland, on Thuraday next, at 7:40 p.m., 
when the new Council will be balloted for. Mr. John Tweedy, 
the existing president, being eligible, has been nominated for 
re-election. А new bye-law will be proposed, which limits the 
length of each Paper submitted for reading to 10 octavo pages 
of letterpress and two quarto pages of illustrations, 


Cable Interruptions and Repairs :— 
i Date of Interruption, Date of Repair. 
Dominica—Martinique ......... May 9,1902 ... — 
St. Lucia—Martinique ........ May 9,1902 .. — 
Guadeloupe— Martinique ...... May 9,1902 . — 
Puerto Plata—Martinique ..... July 10, 1903 — 
Anjer— Kalianda ................ . Aug. 2,1902 — 
Guantanamo—MoleSt. Nicholas Aug. 5, 1902 — 
Cayenne Pinbeiros .......... . Aug. 15, 1902 — 
St. Lucia—St. Vincent. - Sept. 19, 1902 — 
Reissi-Issa (Yemen)—Camaran Oct. 22, 1902 — 
Paramaribo— Cayenne............ eb. 27, 1905 ... — 
Zanzibar — Mombasa... Mar. 7, 1905 ... April 15, 1903 
Jamaica Colon Mar. 13, 1903 — 
Accra— Lagos ..................... April 7, 1903 — 
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The Armstrong-Orling System of Wireless Telegraphy.— We 
have received a shilling booklet bearing the title “ Wireless 
Telegraphy and Telephony (S. Rentell & Co.), and mainly 
devoted to singing the praises of the Armetrong-Orling system 
of wireless telegraphy, of which a vague and unconvincing 
‘popular’ description, without diagrams, is given. Во far 
as we are able to gaiher, the transmitter consists of a key, 
an inductance and an interrupter, in series with a battery, the 
circuit being completed by two earth connections a short dis- 
tance apart. The receiver is either a telephone or a sort of 
capillary electrometer in connection with a relay. 


The Iron and Steel Institute.—The annual meeting of this 
Institute will be held at the Institution of Civil Engineers on 
Thursday and Friday, May 7 and 8, 1903, commencing each 
day at 10:30 a.m. — Business on the first day will consist of 
the presentation of the report for 1902, election. of -officers 
and council, induction of Mr. Andrew Carnegie as President, 
the delivery of the presidential address and a reception in the 
evening by the President and Mrs. Carnegie. On the second 
day a meeting of members will be held, and several rs 
will be read and discussed, among them being one on “ 
Application of Electric Furnaces in Metallurgy," by Albert 
Keller, of Paris. Iu the evening the annual dinner of the 
Institute will be held at the Hotel Cecil. It is also announced 
that the autumn meeting will take place at Barrow-in- Furness 
during the first week in September. 


London County Council Tramways.—These tramways are 
rapidly approaching completion, and it is anticipated that 
everything will be ready and in first class order by May 15th, 
when the Prince of Wales will open theline. One of the two 
large generating sets in the temporary station has already 
been running on one or two occasions, and trial trips are being 
made on parts of the line which are already completed. One 
night a run backwards and forwards over certain portions 
of the track for over 10 miles was made and everything 
worked quite successfully. А handsome white and gold 
saloon car is being prepared for the Prince of Wales, the body, 
trucks and eleotrical equipment of the car being the same, 
however, as those which will be regularly employed on the 
lines subsequently. Future passengers on these tramways, 
therefore, will have the satisfaction of knowing that they are 
being carried in a car similar in all essential respects to one 
in which the Prince of Wales has travelled. 


Proposed New York State Laboratory.— The report of 
Messrs. Bond, Steinmetz апа Buck on the desirability of a 
State laboratory in New York has been submitted to the 
Government of the United States. They express themselves 
strongly in favour of the immediate establishment of euch an 
institution, particularly with regard to the following :— 

(1) The calibration of all forms of electrical meters and other electrical 
apparatus and appliances. | 

(2) Experimental tests which may be called for by the Courts, by muni- 
cipalities, or by individuals, for impartial evidence on disputed quesuons 
of fact. 

(8) Continual investigation and experiment with a view to the develop- 
ment of electrical science and the further application of electrical power te 
useful ends. 

With regard to (2) the following remark is made :— 

Experience has shown that almost any desired testimony can be secured 


by those who are willing to pay for it; and while this does not disparage 


the honesty of every man called as an expert witness, it does tend to 
discredit the impartiality of expert testimony as a whole. 

The Engineering News of New York says that the plans for 
the laboratory comprise five buildings, a power house, 
62ft. by 102ft.; a storage building, 42ft. by 62ft. (two-storey) ; 
an electrochemical building, 421. by 102ft. (two-storey); а 
machinery building, 38ft. by 102ft.; and an administration 
and instrument building, 58ft. by 103ft. (three-storey). The 
total estimated cost for the laboratory complete is $275,000, of 
which $81,949 is for buildings, $182,500 for equipment, and 
$10,551 for superintendence, contingencies and architectaral 
treatment. 

Peculiar Accident on a High-speed Railway.—The Street 
Railway Journal gives an account of a peculiar accident which 
happened recently, on the line of the Columbus, Buckeye 
Lake and Newark Traction Co., to a motor car going west 
from Newark towards Columbus, about 9:80 o’clock. Some 
malicious person had tied a rope to a large stone and thrown 
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the other end of the rope up over the trolley wire. As the car 
was going at а rate of about 25 miles an hour, the stone went 
through thefront window, striking the motorman on the head and 
knoeking him off the stool. Thecarsareequipped with Type M“ 
General Electrio multiple oontroller, in which it is necessary 
E x times for the motorman to hold down the spring on the 

ndle. 
the power was cut off, consequently the car stopped. The 
conductor, after giving two bells to proceed and receiving no 
response, went through the car to the front end, and found the 
motorman lying unconscious in the vestibule. The general 
manager of the company says that but for this precautionary 
device the car would have probably ran off the track at the 
approaching curve, and might possibly have run into the canal. 
Of course, an accident of this kind would not оесог on any 
English electric railway, where on long runs there are always 
two persons in the cab; but the American idea of minimising 
human labour as much as possible makes such automatic 
arrangements necessary. 

Application of the Factory and Workshops Act in Electricity 
Works.—Two important Orders have been isaued by the 
Home Office with regard to the application of the new 
Factory and Workshops Act in electricity works. The first 
directs that the special exception by which a male young 
person may be employed during the night shall extend to 
mele young persons of the age of 16 and upwards employed 
in electrical stations, subject to the conditions prescribed in 
sub-section (1) of section 54 of the act, and to the following 
further conditions :— 

l. For the purpose of ensuring that a reasonable temperature shall be 
maintained as required by sec. 6 of the act, thermometers shall be provided, 
maintained and kept in working order in suitable positions in each room 
where such young persons are employed ; 

2. Sufficient and suitable sanitary accommodation complying with the 
requirements of any ial order made by the Secretary of State under 
sec. 9 of the act shall be provided ; 

ð. The exception shall apply only to young persons employed as assis- 
tants to adults who are actually present with them duriog the whole time 
of their employment. 

The second directs that tbe following special exceptions— 
namely :— 

(a) An exception permitting young persons employed in a factory or a 
SOS to bave the times allowed for meals at different hours of the 

ay ; an 

0j An exception permitting young persons during the times allowed for 
meals in the factory or workshop to be allowed to remain in a room in 
which a manufacturing procees or handicraft is being carried on ; 
shall extend to young persons above the age of 16 employed 
in electrical stations subject to the same conditions cited above. 


Greasy Boiler Feed — А а meeting of the Junior Institution 
of Engineers on April 3rd, a Paper on “ Greasy Condensation 
Water as Boiler Feed” was read by Mr. William Paterson, 
‘who pointed out that engineers did not appreciate the conse- 
quences which result from the use of greasy feed water. The 
slightest trace of grease in a boiler was accompanied by a loss 
in steaming efficiency, but it was only when overheating took 
place, causing leaking, blistering and bulging of the tubes 
and flues that this subject was given attention. The thermal 
conduotivity of grease was low, but even a film of considerable 
thickness could not, by reason of its low thermal conductivity, 
offer such a resistance to the passage of heat as to cause over- 
heating and collapse. Experiments were made to ascertain 
the rate of transmission of heat between two plane metal 
surfaces, when placed metal to metal; when these surfaces 
were coated with an exceedingly thin film of grease the differ- 
ence was found to be negligble. Grease undoubtedly under- 
went physical and chemical changes in the boiler. Heat 
transmission was powerfully influeneed by the mechanical 
state of the body, or chain of bodies, through which it had to 
pass. By breaking the continuity of the molecular chain the 
propagation of this motion was interfered with. Oil and 
grease prevented cohesion between a solid and a liquid like 
water. Overheating in boilers, due to the presence of & film 
of grease, might be owing to the want of cohesion or actual 
contact between the greasy plates of the boiler aud the water 
it contained, the conditions being similar to that noted when 
water assumed the spheroidal state. The boiler plate, by 
virtue of its conductivity, acted a8 & temperature equaliser and 
distributor, allowing excess of heat vibrations from the part 


As soon as his hand was removed from this spring 


of the plate isolated by the grease from the water to flow to, 
and escape by emission through, those parts of the plate which 
had not been rendered non-emissive by the grease. Rapid 
and complete collapse generally took place when the fire 
was at its fiercest: when a large area of the plate was taxed 
to its utmost to transmit and emit its own vibrations, and 


жав unable to take those from neighbouring non-emissive 


parts. The absence of grease from places where blistering 
and collapse had taken place might be accounted for by 
the fact that the temperature of the plate before collapse 
was sufficient to vaporise and burn off the grease. The gradual 
growth of blisters might be caused by the repeated burning 
off of the grease, exposing the white-hot plate, with its reser- 
voir of surplus heat, to the forced contact of the water, which 
it instantly transformed into steam with explosive violence. 
This action was local, taking place invariably at the hottest 
zone of the furnace, where the flame impinged upon the furnace 
crown or tubes with a blowpipe-like action. It was impossible 
by any exhaust steam separator to remove absolutely all oil 
from the steam. Emulsified oil contained in the condensation 
water from modern high-speed enclosed type of engines could 
not be separated by any form of mechanical filter. The oil 

particles were in the form of exeeedingly minute elastic 
globules, about ;,,';y,+h of an inch in diameter, their indi- 
viduality and extreme minuteness making it impossible to 
remove them by any mechanical means. Their absolnte 
removal, however, could be obtained by the use of sulphate of 
alumina ae a coagulant, which bound these little particles 
together in a feathery, gelatinous precipitate of a gummy, 
adhesive nature. After coagulation and filtration the effluent 
was perfectly free from all traces of oil. In a form of appa- 
ratus, which after extended working had been found to give 
very satisfactory results, quartz sand was used as a filtering 
medium, the grains of sand being coated with a gelatinous 
precipitate which formed a perfect barrier to the oily particles. 

— ͤ . ———— 


MEETINGS OF SCIENTIFIC SOCIETIES, & G. 


MONDAY, April!30th. : 
JUNIOR INSTITUTION OF ENGINEERS. 
5 p.m. Visit to the Brook Green Works (Hammersmith) of the 
Incandeacent Electric Lamp Со. . | 
TUESDAY, April 21st. | 
INSTITUTION Or ELECTRICAL ENGINEERS: MANCHESTER LOCAL SECTION. 

7:15 p.m. Annual General Meeting at Owens College. | 

4 pm. Ordinary Meeting. Paper to be read The Carriage of Goods 
on Electric Tramways," by A. H. Gibbings. 

WEDNESDAY, April 22nd. 
INSTITUTION OF ELRCTRICAL ENGINEERS: BIRMINGHAM LOCAL SECTION. | 

8 p.m. Meeting in the University buildinge. 

THURSDAY, April 23rd. 
NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:40 p.m. Meeting in the Lecture Hall of the Sunderland Literary 
Society, Fawcett-street, Sunderland. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

S. pm. The adjourned discussion on Mesers. Constable and Fawssett's 
Paper and upon Mr. Field’s Paper will be taken, and, time per- 
mitting, Mr. W. Aitken will read a Paper on “ Divided Multiple 
Telephone Switchboards." The announcement of the Council 
nominations for 1905-4 will be made at this meeting. 


PRIDAY, April 24th. 


PEHTSLJCAL SociETY. 

ó p.m. Meeting at Burlington House in the Rooms of the Chemical 
Society. Agenda: — (1) Exhibition of Elementary Apparatus by 
Mr. Croft; (2) "An Electrical Thermostat," by H. Darwin; 
(3) “ Dimensional Analysis of Physical Quantities and the Corre- 
lation of Units, by A. F. Ravenshear; (4) “Note on the 
Dimensions of Physical Quantities,” by R. J. Sowter. 

INSTITUTION OF ELECTRICAL ENGINEERS: DUBLIN LocaL SECTION. 

8 p.m. Meeting at the Royal College of Science. Paper to be read: 
*'The Future Development of Electric Generating Stations," by 
А. W. Whieldon. 

INSTITUTION OF MECHANICAL ENGINEERS. 

S p.m. Ordinary General Meeting Paper to be read and discussed, 
after the Presidential Address bas been delivered: The Educa- 
tion of Engineers in America, Germany and Switzerland," by 
Prof. W. E. Dalby. 

JUNIOR INSTITUTION OF ENGINEERS. 

$ p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
“The Effect of Design On Methods of Construction from a Con- 
tractor’s Point of View,” by R. W. Newman. 

ROYAL INSTITUTION. 

Э p.m. Evening Discourse by the Hon. R J. Strutt, on “ Some Recent 

Investigations on Electrical Conduction.” 
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VISIT OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS TO ITALY. 
(BY OUR SPECIAL CORRESPONDENT.) 
On Wednesday and Thursday, April lst and 2nd, about 


130 members, accompanied by 20 ladies, left England for 


Northern Italy in order to visit some of the more important 
electrical engineering undertakings there, at the kind invita- 
tion of the sister institution in Italy. The following is a list 
of those forming the party :— 


D. Adamson (Hyde), G. L. Addenbrooke (London), H. Alabaster (London), 
A. Н. Allen (London), К. S. Allen (Bedford), Н. G. Andrews (Bournemouth), 
L. Andrews (Hastings), Е. B. Aspinall (London), А.Е. T. Atchison (Englefield 
Green), C. А. Baker (London), К. S. Ball (London), C. H. W. Biggs (London), 
Н. Boot (Tunbridge Wells), Н. Borns (London), A. von Boschan (Vienna), 
W. A. Brodie (San Remo), К. E. Brooke (Rugby), F. T. Callis (Sheffield), 
Jas Connolly (Manchester), J. T. Connolly (Manchester), A. T. Cooper 
Reading), W. R. Cooper (London), Col. R. E. Crompton (London), P. 
Dawson (London), J. R. Dick (Brighton), W. Dixon (Glasgow), S. Dobson 
(London), W. H. Donner (London), J. Eck (London), Prof. J. Epstein 
(Frankfort), R. Erskine (London), W. B. Esson (London), A. Fawcus 
(Altrincham), D. Fawcus (Altrincham), W. P. J. Fawcus (Manchester), 
T. J. Feilden (London), S. Z. de Ferranti (London), H. W. Firth (Ching- 
ford), A. Foyster (Edinburgh), J. Gavey (London), W. Geipel (London), 
Prof. E. Gerard (Liege), R. Kaye Gray (London), F. A. Greene (London), 
C. J. Hall (Leeds), R. Hammond (London) W. E. Hardy (London), 
W. Harling (Dewsbury), J. Б. Hewett (London), G. Hill (Ashton-on- 
Mersey), Col. Н. С. L. Holden (Woolwich), F. J. Howitt (Bowden), F. Н. 
Jackson (London), Н. Jackson (Norwich), J. W. Jacomb-Hood (London), 
С. Н. McCarthy Jones (Athens), E. M. Lacey (London), F. W. Lacey 
(Bournemouth), G. W. Lowcock (Manchester), J. R. P. Lunn (Darlington), 
Prof. M. Maclean (Glasgow), W. G. McMillan (London), W. M. Madden 
(London), E. M. Martin (Hyde), R. B. Matthews (London), H. A. Mavor 
(Glasgow), G. F. Metzger (Manchester), H. W. Miller (London), W. M. 
Mordey (London), Dr. О. К. Morris (Birmingham), J. Т. Morris (London), 
G. J. Morrison (London), H. D. Munro (Exeter), G. M. Neele (Cheshire), 
G. H. Nisbett (Liverpool), D. Page (London), W. C. Peebles (Edinburgh), 
Col F. Pescetto (Genoa), R. S. Portheim (Edinburgh), J. S. Raworth 
(London), T. Rich (Karlsruhe), L. L. Robinson (London), O. F. A. Sand- 
berg (Rugby), P. W. Sankey (London), G. M. Sawtelle (London), E. K. 
Scott (London) W. В, Scott (Manchester) R. E. Shawcross (London), 
О. Shiras (London), А. M. Sillar (London), J. C. Smail (Cork), Н. Stansfield 
(Manchester), T. Stevens (London), C. Stewart (Bilston), C. Stirling (Lon- 
don), А. A. C. Swinton (London), R. Tervet (London), B. Thomas (Man- 
cheater), Prof. S. P. Thompson (London), J. Н. Tonge (Preston), R. Tree 
(London) C. Turnbull (North Shields), A. J. Venables (London), C. T. 
Walrond (London), A. H. Walton (London), Prof. W. H. Watkinson (Glas- 
gow), А. Н. Weddell (Uddingston), Н. B. W. Whitmee (London), D. Wilson 
(London), J. А. Windham (Gibraltar), S. M. J. Wolff (London), A. P. Wood 
(Manchester), C. H. C. Woodhouse (Bordighera), E. B. Woollan (Tunbridge 
Wells), J. H. Woolliscroft (Hawarden), W. Wyld (Doncaster), T. P. O. Yale 
(Blaenau Festiniog). — 


Although the lessons to be learned from Italian engineering 
practice are not so directly applicable to the conditions which 
prevail in England as those to be learned from, for instance, 
the highly competitive German electrical undertakings, the 
members who took part were thoroughly representative of 
every branch of electrical industry. Perhaps the most general 
interest was felt in the two electric railways. It is certainly 
a valuable experience during the possible general transition 
from steam to electric driving on main lines, to examine the 
detail of actual cases which have, under their own special 
conditions, been so carefully designed and worked out. 

The two sections of the party, which travelled separately 
to Lucerne, were there united, and continued the journey 
together to Como, via the St. Gothard tunnel. The splendid 
engineering work on the approaches to the tunnel, including 
the spiral gradients, was a source of great admiration to those 
who had not previously travelled over the route. Como was 
reached about seven o’clock in the evening, and a formal 
welcome was given to the president and members by the 
mayor of the town, who met us at the station. Ав the train 
steamed in, the town band played the British National Anthem, 
and afterwards 1 preceded us on our drive to the hotels on 
the edge of the lake. The town was en féte, the streets and 
balconies being crowded with the inhabitants, who displayed 
the greatest enthusiasm for their visitors. Later in the 
evening the principal square and the statue of Volta were 
illuminated in our honour. 


Saturday, April 4th. 


On Saturday morning a special boat was provided in which 
we were conveyed to Varenna, the nearest station of the 
Lecco Colico electric railway, which runs along the side of 


the other branch of the lake. The president of the Milan 
section of the Associazione Elettrotecnica Italiana, Signor 
Bertini, and the hon. secretary, Signor G. Semenza, joined us 
at Como and accompanied us to Varenna. The weather was 
fine and the sail on the lake was delightful. It is one of the 
most fortunate circumstances of our visit to this part of Italy 
that, in spite of our primary object being the inspection of 
electrical plant, the opportunities for enjoying the magnificent 
scanery are so frequent. It detracts nothing from the value 
of the industrial undertakings educationally that in visiting 
them one must involuntarily share the delights of sub-alpine 
surroundings instead of the squalor of the rubbish tips of a 
* black country.” In arriving at Varenna we found about 40 
members of the Associazione, who accompanied us throughout 
the day, and did their utmost to give information on the various 
points connected with the railway and power house. Among 
the engineers responsible for the construction of the works and 
the present management were Dr. Magrini, Mr. Zurlini and 
Mr. Blathy of the Ganz Company, all of whom were most 
courteous in their efforts to assist us. A special train, consisting 
of a saloon motor car and five or six ordinary carriages, was 
provided, and in this we made the journey to Bellano, where 
we stopped to examine one of the nine sub-stations which are 
dotted along the three branches of the line. 

I do not propose to enter into the details of the electrical 
plant of the Valtellina railway at present, but will reserve 
this for a subsequent article. I may, however, mention, en 
passant, such points as would strike one as novel or remark- 
able in making a journey by this line for the first time. There 
are now very few steam locomotives in use, the service being 
purely electrical for passengers, unless in the case of a break- 
down. The original troubles due to smoke settling on the 
insulators in the tunnels have, therefore, practically dis- 
appeared. The passenger traffic is all drawn by motor oars, 
with as many trailers as may be necessary. Electric locomo- 
tives are used for the goods trains, but the final system of 
working is not yet definitely decided upon. It may ba motor 
cars with multiple unit control, or it may be in all cases 
electric locomotives. 

The primary 20,000-volt wires run direct from the power 
station and follow the track, as the intervening high moun- 
tains render it impossible to construct shorter feeders. There 
is, with the small primary current, however, very little loss of 
energy in the transmission line. 

Daring the journey to Sondrio, the train went at full speed 
(60km. per hour) most of the time. The acceleration at start- 
ing was regular and smooth, and its changes were hardly 
noticeable, The actual work of the driver is made as simple 
as possible. All the operations are performed by two move- 
ments. The first is to put the controller handle either to 
half or full speed, and the second to open the valve of the 
Westinghouse compressed air system, which causes the liquid 
to rise slowly in the rotor rheostat, upon which the train begins 
to move. When the resistance is all cut out, the rotor is short- 
circuited automatically. The raising and lowering of the 
trolley on to the two trolley wires is also done by means of 
compressed air. It was curious to note that in descending 
inclmes no attempt was made to return energy to the line, 
chiefly because there were very few other trains to absorb it. 
On the other hand, the sudden addition to the power supplied 
to the alternator at work in the power house of something like 
200kw. would have been anything but welcome to the engineer 
responsible for the pressure. The superabundance of water 
at present renders the restitution of energy a matter of no 
moment, and the trolley is, therefore, simply lowered while 
the train is “ coasting.” 

The drawing room motor car placed at our disposal was 
partly lighted by three-phase lamps, connected to a low-tension 
transformer, each lamp having three filaments placed in 
one bulb. Although the frequency is only 15 ~ per sec., 
the flickering of the light was not disagreeable with this 
arrangement. 

On our arrival at Sondrio we were entertained at lunch by 
the Adriatic Company, which owns the Valtellina railway, 
the chair being taken by Signor Cini. Signor Bertini, wel- 
comed us to Italy in the name of his colleagues, and this 
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kindness was suitably acknowledged by our 
Mr. Gray. 

After the loyal and patriotic toasts had been drunk, the 
town band of Sondrio played us through crowded streets 
down to the station, where we took train for the Morbegno 
power house. 

A8 the train moved along the broad Valtellina one could not 
help noticing the great natural difficulties the civil engineers 
had to encounter in the construction of the permanent way. 
The river Adda drains ап enormous area, and is subject to 
very heavy floods; the rise occasionally being as much as 15ft. 
or 16ft. In addition to the immense amount of débris which 
the river iteelf brings down, there is the action of the torrents 
on either side of the valley to be reckoned with. The work is, 
however, most solidly and effectively carried out. 

At one point near Morbegno it has been found desirable to 
divert the track from one side of the river to the other on 
account of this flood water. The question of a suitable bridge 
which would ‘be strong enough to carry the trains and to allow 
sufficient room for the heaviest floods led to the very remark- 
able design now in process of erection. It is a single span 
masonry arch, this type of bridge being selected because of 
the plentiful supply of excellent stone and the great skill of 
Italian engineers in this class of work. The span of nearly 
280ft. is one of the largest in the world. The method of 
getting rid of possible inequalities of stress in the arch itself 
is very neat. The ring of masonry is made in two halves 
hinged at the abutments and at the keystone. When the 
wooden centre is removed the two halves will adjust them- 
selves, so that the line of pressures lies truly in the centre of 
the arch ring. This can then be permanently completed and the 
spandrils filled in with the full assurance that for the dead load 
the stresses are known, and only the moving load of the train 
has to be allowed for. 

We left the train at Morbegno and walked to the power house, 
built on an alluvial terrace, about 2km. distant from the rail- 
way. Although three sets have been put down, one set only 
is sufficient at present for the train service, and paralleling is 
never resorted to except for the instruction of the drivers 
and switchboard men. It was curious that one electrio trans- 
mission line was considered reliable enough, there being no 
duplication. 

‘The auxiliary apparatus that attracted the most general atten- 
tion was the jet lightniog arrester. This consists of three jets of 
water, each about 1 ft. in length and fin. in diameter, which rise 
vertically from three orifices in а pipe connected to earth, and 
impinge on the three wires of the high-tension system just 
outside the power house. The resistance of this connection 
to earth is so high, due to the purity of the water, that the 
permanent leakage is only ·1 ampere per phase. Should the 
line be struck by lightning, however, this path serves to divert 
the aerial discharge to earth instead of damaging the apparatus 
in the power house. 

Dr. Magrini informed me that since this jet arrester has 
been in use no discharge has ever taken place at the horn 
type arresters on the switchboard. 

After a visit all too short to appreciate the many excellent 
details of the electrical work inside the power house, our party 
returned to Morbegno station, and from thence to Varenna, 
where we embarked for Como. In the evening some of the 
Italian engineers, who had displayed so much kindness to us 
during the day, including Messrs. Bertini, Semenza, Col. 
Pescetto (the hon. secretary for Italy) and Herr Blathy, were 
entertained at dinner in the headquarters hotel. 


Sunday, April 5th. 

Oa Sunday, April 5th, the members of the Institution paid 
а visit to the tomb of Alessandro Volta, situated at Camnago, 
a small town а mile or two distant. Неге we were received 
by Signor Volta, the grandson of the philosopher, who had 
most kindly granted us permission to pay our homage to his 
great ancestor, and had thrown open the mausoleum for that 
purpose. Mr. Gray, in the name of the whole Institution, 
then placed a wreath of flowers on the tomb, while Prof. 
Silvanus Thompson gave an excellent speech in Italian, in 
which he enlarged on the discoveries of Volta and the services 
which they and their developments had rendered to mankind. 


president, 


Mr. Hewett, the representative of the English electrical 
students, then spoke of the bronze shield which they had 
subscribed for to be dedicated to the memory of Volta. This 
was also placed in the mausoleum. After some further remarks 
by Mr. Gavey in French, the mayor of Camnago replied on 
behalf of the communities which have had the honour of 
counting the great Volta as one of their citizens, and expressed 
his thanks for the act of homage paid to his fame by the 
English engineers. | 

Afterwards his descendant very warmly thanked the visitors 
for their tokens of respect, and referred to the relations which 
existed between Alessandro Volta and his contemporaries 
among English men of science such as Priestley, Watt, Banks, 
&c. He reminded us with pleasure of the fact that the Italian 
physicist first communicated his invention of the voltaic pile 
to the Royal Society of London in preference to any of the 
Continental learned societies. He went on to say that in 
more recent years an equally sympathetic welcome had been 
accorded in England to the inventions of another Italian 
scientist—Marconi. He felt that there was thus a bond of 
mutual desire for scientific discovery and progress between 
the two nations, and hoped that their feelings of friendliness 
would continue permanently. 

This impressive ceremony of showing our recognition of the 
advances which Volta had made in science by his discoveries 
was the chief object of our visit to Como. The warmth of 
our welcome, and the enthusiasm which everywhere greeted us 
in the ancient city, were strong proofs that the inhabitants 
fally appreciated our desire to do honour to the memory of 
their townsman. The mayor of Camnago very kindly offered 
refreshments at his own house to the members of the Institu- 
tion before their departure for Como. 

On the way back one of our party, Mr. Hall, had the mis- 
fortune to get his arm broken owing to one of the carriage 
brakes giving way in descending a steep hill The carriage 
was stopped before it got quite beyond control, otherwise a 
much more serious accident might have resulted. On Monday 
Mr. Hall was able to proceed to Milan. 

In the afternoon the mayor of Como gave a garden party 
at the Civico Museo. In the museum itself are preserved 
the pspers and apparatus that belonged to Volta, and 
much interest was displayed in the examination of these. 
The fire at the recent Como exhibition, where these relics were 
on view, had left but little of the actual apparatus he work:d 
with in such a condition that it could be recognised. The 
fragments are, however, still carefully kept, and by the help 
of models constructed to imitate those of Volta a good idea 
can be gathered of his experiments in electrical science. The 
reception was attended by the members of the corporation 
and principal townsmen with their wives and families. The 
mayor of Como, Mr. Linati, speaking in French, again expressed 
the pleasure which our visit gave him and his fellow-citizens. 
Similar sentiments were voiced by the prefect of the province. 
Mr. Gray duly acknowledged our indebtedness for their 
kindness. 

In the evening the mayors of Como and Camnago, together 
with several members of the corporation, were entertained at 
dinner. The toasts of the sovereigns of Italy and Great 
Britain having been duly honoured, the mayor of Como pro- 
posed the Institution of Electrical Engineera and the mayor 
of Camnago the ladies who accompanied them. To these 
toasts Mr. Ferranti and Mr. Mordey in due course responded. 

This closed our programme in Como, and the impression it 
produced on us all was that nowhere could we have met with 
more genuine and disinterested goodwill. 


Monday, April 6th. 

On Monday morning, at an early hour, a special train pro- 
vided by the Mediterranean Company took us to Milan. Here we 
weretransferred to anelectric trainin order to visit the Thomson- 
Houston railway system and the power house at Tornavento. 
A fully illustrated article will later on ba devoted to the 
system and plant. For the present let it suffice to say that 
it is the representative of the rival system to that of Valtellina. 
The current used in the motors is continuous at 650 volts, and 
is collected from a third insulated rail by special shoes fixed 
to the car. The speed reached during our journey over the 
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-~ whole line from Milan to Porto Ceresio, on the luke of Lugano, 
was frequently 60 miles an hour. After a few minutes’ stop 
at Ceresio we returned to Bisuschio to inspect the machinery 
at the sub-station there. Our journey was then resumed to 
Varese, where the Mediterranean Company kindly provided 
lunch at the Grand Hotel. 

Mr. Kossuth (son of the Hungarian patriot Louis Kossuth), 
vice-president of the company, occupied the chair. Speaking 
in excellent English, he referred to the spirit of progress which 
now pervaded Italy, and acknowledged the assistance which 
England had afforded at a critical period in her history, and 
expressed the desire that the two countries might continue to 
be mutually helpful to each other in the advancement of the 
use of electricity. One of the directors from Paris of the 
Thomson- Houston Company (who were jointly our hosts) also 
addressed us in the same terms. Mr. Gray, Mr. Crompton and 
Mr. Raworth suitably replied. 

We then proceeded on our journey from Varese to Gallarate, 
from which we had to drive over the dustiest possible roads a 
distance of 9 miles to the power house at Tornavento. Its 
situation for a steam generating station seems most unsuitable. 
It is close to the river Ticino, and far removed from a railway 
station for coal supply. However, the situation is partly 
explained by the fact that hydraulic power was to have been 
employed, but difficulties arose with respect to the concession. 
Without knowing all the circumstances it is not possible to 
pass judgment on the policy of the company ; but certainly it 
appears an odd proceeding to build a steam power station in 
the bed of a river and cart coal to it from some miles distant, 
and, finally, to send the energy to be applied for railway 
. traffic over transmission lines of 10 or more miles in lengths. 
It will probably be ultimately used as а reserve station when 
the water power is in use, but I should think it will always be 
uneconomical in working. It would have been far better to 
place the steam plant somewhere on the line where coal was 
easily available. There would be no difficulty in paralleling 
{һе two separate stations as Several such arrangements have 
already been carried out successfully. The whole of the plant 
in the power station is made by Tosi of Legnano. 

The station, having no lighting load, is shut down when 
the last train stops running about 11 p.m. and the staff 
is sent home. The goods traffic is then handled by ordinary 
steam locomotives during the night. This is found cheaper 
than running two shifts of men at the central station. 
It may be remarked that the lines are so crowded with 
passenger trains during the day, that it is impossible to use 
electric locomotives for goods trains, or, in fact, to deal with 
goods traffic at all. - 

The feeders from Tornavento are sent direct across the 
country, which is perfectly flat, to the most suitable points of 
the railway. Each line is in duplicate and works at 12,000 
volts between each of the three phases. The construction 
appears to be solid and durable. 

On the road to Tornavento many of the 3,600-volt branches 
of the Vizzola power distribution line were seen supplying the 
cotton mills and weaving eheds in the villages round Gallarate. 
On our return to this town we once more went aboard the 
special train, which brought us in excellent time to Milan. 
Throughout the day the weather had been of the pleasantest, 
and the clearness of the atmosphere enabled us to obtain an 
excellent view of the Italian Alps, including the dominating 
Monte Rosa. 


Tuesday, April 7th. 


On Tuesday morning, April 7th, the members of the Insti- 
tution, accompanied by a number of the Italian engineers, 
took train for Merate, one of the stations nearest to the water- 
power generating station works of the Edison Company of 
Milan at Paderno d'Adda. "There we were received by the 
mayor and the representatives of Messrs. Gavazzi, who con- 
ducted us over the fine modern silk-weaving factory which 
they have equipped with electric motors throughout. The 
power is supplied from a locomotive boiler and an engine of 
120 н.р., which serves to drive the air ventilators as well. 
Two sets of shafting driven by separate motors of 10 н р. are 
employed for the warping machinery. Four other motors of 
4 н.р. each are sufficient for the small machines adjoining 


each loom, and in which the silk thread is unwound from the 
cops on to the shuttle bobbins. Each loom is separately 
driven by a 1 m.r. motor, sometimes placed on a bracket and 
driving through spur gearing, and sometimes placed on the 
floor and transmitting the motion by a belt or bicycle chain. 
One of the principal objects of employing single motors below 
the level of the work instead of overhead shafting is that of 
cleanliness. It is important with such valuable fabrics as 
silk to avoid the possibility of spoiling them with oil from 
overhead bearings. An illustration of such a loom motor is 
given in Fig. 1. 

In all, there are 885 looms, and the factory employs about 
700 people. The sheds are beautifully clean and well lighted, 
due largely to the almost entire absence of overhead shafting 
and belts. А complete system of air ventilation at the proper 
degree of h3at and humidity ensures healthy conditions for 
the workers. The wiring for the motors and lighting is 
carried out in the cellars under the floors. The general 
impression conveyed by this factory was that of light, fresh 
air, good organisation and economical working. 


Fic. 1.—THRRR-PH ASB Loom MOTOR. 


After leaving Messrs. Gavazzi’s establishment we walked 
through the quaint country town of Merate to a hotel on the 
market place, where we were entertained at lunch by the 
Edison Company of Milan. Among those present were 
the Mayor of Merate, Mr. G. Colombo, the founder of the 
company, Mr. Esterle, the general manager, Mr. Cini of the 
Adriatic Railway, Messrs. Bertini, Semenza and Longhi, &o. 
The toast of the Institution of Electrical Engineers was pro- 
posed by Mr. Colombo in an interesting speech, in which he 
carried us back to the days of the Holborn Viaduot electric 
lighting station and his visit there to investigate the possibility 
of adopting electric light for Milan. He felt proud to think 
that English engineers could now find something to learn from 
Italian installations. The Mayor of Merate proposed the loyal 
toasts of both nationalities, to which Mr. Hammond and 
Mr. Fawous replied. 

After lunch we drove to Paderno, halting at the point where 
the intake of the Adda canal commences. Near at hand is & 
sub-station for supplying the town and district of Merate. 
An ingenious apparatus is there employed to regulate the 
voltage of supply, and to make allowance for the low drop 
compared with that on the Milan line. The arrangement is 
that of automatically cutting out or in certain of the windings 
on the 3,600-volt side of the 500kw. transformer. The 
mechanism consists of a small three-phase motor, controlled 
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by a voltmeter relay in one or other direction according to 


the value of the pressure, and thereby actuating the sliding 


contacts connected with the transformer windings. 

The general features of the installation at Paderno, both 
hydraulic and electric, should be familiar to the readers of The 
Electrician (see Vol. XLII., pp. 255, 361 and 413). Considerable 
developments have, however, taken place since that description 
was publisbed. The whole of the seven turbines (of 2,000 n ». 
each) are fully loaded, and it has been deemed advisable to 
increase the amount of water available for additional turbines 
by raising the dam another 14 metres at the intake. The 
extra 4,000 н.р. given by this cannot, unfortunately, be 
obtained all the year round, as the volume of water very 
materially diminishes in the months of March and April. 
As the winter load for lighting is over by that time, however, 
it does not necessitate в large amount of steam reserve in Milan. 

Great interest was manifested in the work of building the 
new dam, which is now in progress. Several of the caissons 
filled with concrete have already been sunk in the bed of the 
river, and others are in process of being built. Compressed 
air has, of course, to be used to enable the workmen to sink 
the caissons, as at 
their lowest edge 
they are about 18ft. 
below the water 
level. The old Na- 
viglio or navigable 
canal, built by Leo- 
nardo da Vinci, is 
amply big enough 
io carry the extra 
volumeof water, but 
at about midway 
there branches off 
the Paderno canal 
proper, and this ap- 
pears as if it would 
be taxed to its fullest 
capacity when the 
dam is completed. 

After a some 
what arduous walk 
over the rough river 
terraces on which 
the canal is built, 
we arrived at Pa- 
derno, and had an 
opportunity of in- 
specting the turbine 
house, which is now 
finished according 
to the original plan 
(Fig. 2. It must . | 
be remembered that the Paderno installation was the first in 
Italy to utilise water power to the extent of over 10,000 н.р. 
and to employ extra high pressures for long-distance transmis- 
sion. To a great extent, therefore, it has acted as a model for 
similar installations, and it is a matter of congratulation to 
the engineers that the principles and methods of construction 
of power house, switchboards, switches, lightning arresters 
and lines have been found so successful that they have prac- 
tically been adopted for subsequent installations with only a 
few changes in detail. 

The date of our visit to Paderno had been appropriately 
selected by the Edison Company for the unveiling of & 
memorial tablet to the original designer of the scheme Enrico 
Carli. This is placed in а prominent position on one of the 
walls. The ceremony was performed by Senator Colombo, 
who, in his speech, referred to the genius of the author of the 
scheme and to the misfortunes which befel him later in life, 
and to the pleasure which it gave him to do honour to his 
memory. 

After we had made full use of our opportunities for inspect- 
ing the machines and apparatus in the power house, carriages 
were provided for our conveyance to Paderno, from which we 
travelled in special train to Milan. 


E 


Fic. 2.—INTEBNAL VigW OF COMPLETED PowER House, PADERNO. 


Wednesday, April 8th. 

Next day our programme consisted of visits to the various 
electrica] manufacturing and supply establishments in Milan, 
but so many were thrown open that there was a certain 
difficulty in the selection. Only a comparatively small number 
of the party visited the Royal Technical Institute, which, how- 
ever, is very complete in its equipment for teaching electrical 
science. The Institute and the school for engineers annexed 
toit were founded by the Italian Government in 1868, to 
afford instruction in civil and industrial engineering, and also 
to educate civil architects and professors of physical and 
natural sciences. Its annual expenditure amounts to 186,280 
lires, and is contributed by the Government and by the pro- 
vince and municipality of Milan. The degrees or diplomas 
in civil and industrial engineering and in architecture are 
obtained in five years, the first and second of which include 
the general teaching that is required for the various branches 
while the last three years are devoted to the specialisation in 
each of them. The normal school in four years gives the 
diploma of professorship iu physics, chemistry and natural 
sciences for the secondary schools. The average number of 
students attending 
the Institute each 
year is now above 
550, the average 
yearly number of 
diplomas conferred 
in the various 
branches being 
about 60. 

Several special 
schools and labora- 
iories are annexed 
to the Institute, 
and were founded 
and are maintained 
by private contri- 
bution. A special 
school of electricity 
with an electrical 
laboratory was 
founded by Mr. 
Carlo Erba ір 1888, 
with the original 
capital of 400,000 
lires, for the educa- 
tion of electrical 
engineers, and also 
of offering to the 
local industries all 
the means required 
for performing tests 
and experiments on 
electrical machines and apparatus. A laboratory of mechanics 
was erected in 1894, with the aid of the leading firms of Milan, 
for the special benefit of students in industrial engineering. 
Also, by the aid of private contributions, a laboratory for test- 
ing of materials has been at work since 1865, and is largely 
used by the railway companies, by architects and builders. 
Another laboratory tor chemical and mechanical testing of 
paper was instituted in the Royal Technical Institute by the 
Paper Makers’ Association. | 

Next year two new institutions will be opened in the 
Royal Technical Institute—a school and laboratory of 
electro-chemistry founded by the local Cassa di Risparmio 
with a capital of 800,000 lires, and a school and labora- 
tory for foremen engaged in electrical work, instituted 
by the Società -Umanitaria with a foundation capital of 
100,000 lires, and a yearly contribation of 25,000 lires. Two 
special buildings were erected for them on a ground adjoining 
the building of the Royal Technical Institute, formerly a part 
of the garden of the Royal Villa, which was graciously given 
for this purpose by his Majesty the King of Italy. 

The telephone exchange also claimed the attention of only a 
few, most of our party belonging to the branches of heavy 
electrical engineering. The telephonic system in Milan is now 
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being modernised according to the best methods. 
und lead-covered and paper-insulated cables, made by 
essrs. Pirelli, are used from sub-exchanges to the central 
exchange, and thus secure immunity from interruption through 
snowfalls or contacts with trolley lines. A special air-drying 
plant is provided for these cables at the central exchange for 
this purpose, in accordance with modern practice. The present 
number of subscribers is 3,500, bat the exchange is designed 
for an ultimate capacity of 10,000. 

The works of Messrs. Pirelli were visited by a large section 
in the afternoon. This rubber and cable factory is the largest 
in Italy, and practically holds the monopoly for submarine and 
electric light cables in that country, besides doing a large 
business in manufactured rubber goods of all kinds and a 
considerable export trade. The development of this under- 
taking has been steady and prosperous, until it now employs 
about 3,000 workpeople. The works cover nearly 10 acres; 
but, as the extensions have been made only when required by 
the increase of business, there is a certain amount of incon- 
venience in some of the shops. The tout ensemble of the 
factory is very different from that of the German firms which, 
within the last few years, have constructed, with lavish capital 


— 


Menotti BASSAN! & ©. 


Fic, 5.—GENERAL VIEW OF MESSRS. 


expenditure, establishments in which the designers availed 
themselves of all the past experience in cable making, without 
being hampered by older buildings. The products of Messrs. 
Pirelli’s works still consist chiefly of rubber articles and rubber 
insulated wires and cables. Thus a large portion of their 
factory is devoted to washing, macerating, drying and vul. 
canising the rubber. These processes were explained to us 
most fully. After{passing through the cable shops, in which 
were being manufactured electric light and telephone cables, 
paper-insulated and lead-covered, we proceeded to the pneu- 
matic tyre department, which supplies both the bicycle and 
the automobile industries. Those ladies who had accompanied 
us, and were beginning to feel tired, found plenty to amuse 
them in the rubber toy department, which turns out all sorts 
of the quaintest unbreakable toys and figures. 

The visit to the works being over, Mr. and Mrs. Pirelli very 
kindly invited us to tea in their own house, which is close by. 
Their graceful hospitality was most pleasant after the fatigue 
of inspecting cable and rubber machinery for an hour or two. 

The Officine Meccaniche, which was visited by those of our 
number desirous of seeing Italian methods of tramcar and 
railway carriage building, is a large establishment into which 
have been amalgamated the firms, of Messrs. Miani, Silvestri 
& Co. and Grondona, Comi & Co. It is, however, worthy of a 
full description, which must be deferred to a future issue, and 
the same must apply to the electrical works of Messrs. Gadda 
& Co. and Brioschi, Finzi & Co., and the turbine works of 
Messrs. Riva Monneret. 

The visits to the central station at Porta Volta and sub- 
station at S. Radegonda served, in conjunction with our visit 
to Paderno, to give us all a oleur idea of the general scheme 
of electricity supply in Milan. Our best thanks are due to 


Under- | 


Ing. Semenza and Ing. Longhi for the great trouble they 
took in explaining the arrangement of machines and switch- 
boards. I hope later on to give full particulars of the large 
batteries and controlling devices and the novel switching 
mothods which are being introduced into both stations. 


Thursday, April 9th. 


On Thursday {һе party visited the works of the Lombardy 
Power Distribution Co. at Vizzola. The journey was made 
by train to Somma Lombarda, and thence by carriage to 


| where the intake of the Villoresi canal commences. The 


principal basin supplies both the navigable canal and that 
for the power house at Vizzola. From Somma we were con- 
veyed in four of the canal boats, decorated specially for the 
occasion, to the power house. 

On the way down lunch was served through the hospitality 
of the Vizzola Company, and during the meal the usual toasts 
were given and responded to. Senator De Angeli, president 
of the company, was present, and among the visitors was Mr. 
C. E. L. Brown. A full description of this company’s under- 
taking will form the subject for one of the subsequent articles 
to which allusion has already been made. 


PrRRLLIS CABLE FACTORY IN MILAN. 


The drive back to Gallarate was most interesting. The road 
lay through а barren moor, which is formed from one of the 
old glacial terraces that constitute the greater part of this 
district of Lombardy. Arriving at Gallarate, we proceeded 
by train to Legnano to view Franco Tosi’s works and the 
electrically-driven cotton mill of Frua and Banfi, but the 
particulars of these must also be postponed. 

On the evening of Thursday the official programme of 
the visit was concluded by a banquet given to the Institution 
of Electrical Engineers by the members of the Associazione 
Elettrotecnica Italiana. This took place in the grand hall of 
the Savini Restaurant, which was brilliantly decorated. About 
250 were present, including our hosts. 

The toast list was long, but the general tenour of the 
speeches showed a uniformity of sentiment. Mr. Ascoli, the 
president of the Italian Institute, who came’ specially from 
Rome to take the chair, felt it an honour that we had come to 
learn from Italian methods in engineering instead of paying 
the usual visit of pleasure, and proposed the health of the 
Institution. Mr. Gray replied, and was supported by Col. 
Crompton and Mr. Ferranti, Mr. Gavey and Prof. Б. Р. 
Thompson. The latter, speaking in Italian, dwelt strongly on 
the bonds of unity which nationa have in their great men. 
He referred especially to the international character of men 
of science, mentioning the names of Pacinotti, Prof. Righi 
and the late Prof. Ferraris and Dr. Hopkinson. He concluded 
by thanking our hosts for their warm reception, their 
enthusiasm and sympathy. 

Later in the evening Mr. Gray made a presentation to Mr. 
Semenza of a cigar and cigarette case, which had been sub- 
scribed for by the English engineers to show their appreciation 
of the painstaking and thorough way the arrangements for 
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our visit had been made in Milan. By his courtesy and 
willingness to impart information Mr. Semenza had won the 
goodwill of all those who came in contact with him. 

Mr. Baker, later on, expressed in Italian, for the benefit 
of our hosts, the feelings which prompted the presontation. 
Mr. Semenza, in reply, said he was an Italian born in 
England, so there was every reason why he should feel the 
international sympathy. 

On the following morning many of the party went to Venice 
to spend a day or two. Others preferred Florence and Rome, 
or the Italian lakes. On all sides, however, where a few 
members collected, there was the same expression of opinion— 
namely, that our hoets could not have been kinder. The 
welcome was everywhere so hearty and spontaneous and the 
desire to show us everything of interest was so sincere, that 
those English engineers who took part in the visit will, no 
doubt, retain for the future the warmest admiration both 
personally and professionally for their Italian confrères. 

I cannot close this summary of our visit without reference 
to the excellent way in which the Institution arrangements 
for travelling and hotel accommodation were carried out. The 
success of this part of our programme was very largely due to 
the energy and thoroughness of our secretary, Mr. McMillan. 


RECONSTRUCTION OF THE NATIONAL TELEPHONE 
СОВ GLASGOW SYSTEM. 


After fruitless negotiations with the Corporation of the City 
of Glasgow for underground wayleaves within the municipal 
boundaries, the National Telephone Co. finally decided to 
proceed with the reconstruction of their whole system through- 
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out the Glasgow telephone area without these facilities. 
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to terms with the local corporate bodies for underground way- 
leaves, and in the construction of the new lines in these areas 
full advantage was taken of these facilities. The latest 
pattern of cables, with paper insulation, lead cased, were 
used in the underground work. 

Within the municipal boundaries, the problem of providing 
the greatly increased network of wires required for the 
metallic circuiting had to be solved in another manner. The 
routes overhead in the central part of the city being already 
very heavy and overcrowdéd, it was decided to open five new 
exchanges, into which existing subscribers’ lines could: be 
diverted, relieving in this way tbe principal routes where the 
congestion was most serious. With a view to further obviate 
the disturbances liable to occur with open wires, cables were 
run out from the various exchange centres. These cables are 
of the same class as those used in underground work, having 
paper insulation, but are cased in extra thick vulcanised 
rubber, forming a good and secure protection. The company 
were also able to obtain from the Post Office underground lines 
for junction work between the various exchanges within the 
municipal boundaries, and this facility met a serious difficulty 
with which the company has been confronted by the refusal of 
the Glasgow Corporation to grant underground wayleaves. 
By these means the construction of the lines was completed in 
the very best and most up-to-date method, and the possibility 
of trouble incidental to overhead open wires, bad weather, or 
other causes, was reduced to a minimum. s 


After having had the call wire system in use in Glasgow 
area for 10 years, the company decided, in order to keep pace 
with the progress of telephone practio3, and to give their 
subscribers the benefit of the up-to-date development, to 
reconstruct the whole of the important switchboards in the 
area. The method adopted is an ingenious adaptation of the 
* ringing through ” principle to the central battery signalling 


SUBSCRIBERS 
INST. 


F7] — 
152 
тү S i 
m К Е 
0000 \ C 
A à D WX 
AD 


GENERATOR 


area in question extends over the city and suburban districts system, used in connection with multiple switchboards fitted 
to Clydebank in the west, Baillieston in the east, Milngavie, | with branching jacks. The connections of the apparatus are 
Kirkintilloch and Kilsyth in the north, and to Giffnock, | as shown in diagram Fig. 1. The subscriber’s instrument 
Clarkston and Basby in the south, covering 148 sq. miles. , is fitted with a key, S, which connects the B-line to earth 
The company's system has been extended into every part of when depressed. There is then a current from the earthed 
the area, and 24 exchanges are now in full working order. | battery L, through the coil of a 250-ohm line relay C and 
There are upwards of 12,000 subscribers’ instruments con- ; lamp D in parallel, to the earth at the instrument. Relay 
nected, and a large number are waiting to be joined up. C is, therefore, actuated and, as it makes the same connec- 

In order to effect an improvement on the system, it was | tion as the key S, it is retained after the key is released, so 
necessary first to substitute complete metallic circuits in the | that the glow lamp D remains alight until the operator plugs 
place of the old single wire with earth return. In such | into the jack, when the cutoff relay CO is actuated by the 
separate burghs as Partick, Govan, &о., lying without the | earthed battery through the resistance coil M and third con- 
Glasgow municipal boundaries, the company was able to come . ductor of plug. The actuating of the relay, it will be seen 
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from the diagram, cuts off the line relay from the line circuit, 
and the lamp goes out. The listening key K' is normally left 
in the listening position as shown on the diagram. The 
operator, having ascertained the requirements of the sub- 
soriber, tests the line required with the tip of the second plug 
and, if disengaged, inserts this plug. The insertion of the 
plugs engages both lines by putting the battery on the bush of 
the jack through the third conductor of the cord. The prac- 
tice is then for the operator to put the listening key К' to the 
through position, and the calling subscriber rings the called 
subscriber with his magneto in the usual way. The operator 
has, however, a ringing key, F, which rings on both lines, and 
can be used when necessary. With the listening key in the 
through position, the 1,000-chm bridging coil G is put across 
the circuit with its centre point to clearing relay H, pilot relay, 
battery and earth; the third spring of the key K' also connects 
up the retaining arrangements of relay H ready to operate 
when either subscriber presses his key. To clear, it is only 
necessary for either subscriber to depress his key momentarily. 
This immediately completes the circuits from battery through 
relay H and lamp K ; the lamp glows until the operator severs 
the п and brings the listening key K' over to normal 
position. 


А 
OUTGOING END 


ANSWERING 
PLUG 


Fic. 2 


The junction lines between the exchanges are worked by 
call wires with the usual signal lamp for clearing. The con- 
nections of the apparatus on these circuits is as shown on 
diagram Fig. 2. At the outgoing end A, a single-tongued 
relay G is connected to the bush of the junction jack. The 
insertion of a calling plug into this jack operates G and thus 
cuts the earth off the junction line. The operator at the 
incoming end B obtains an engaged test through the tip of 
the junction plug and one outer tongue of relay N on the third 
conductor of the plug, through tertiary winding К of her 
induction coil. If the line wanted is free, she then plugs in, 
thus operating relay N, which disconnects the tip of the plug 
from the tertiary winding and connects it direct to the A line. 
This relay also joins one side of the retardation coil T to the 
other line. From the centre point of the retardation coil the 
clearing relay M is joined direct to the earthed battery P. 

When the subscriber, on finishing his conversation, presses 
his key, the clearing relay H is brought up and retained, thus 
giving the clear at the outgoing end. Relay M at the incoming 
end is also actuated, and the clearing signal given at the incom- 
ing end also. This signal will remain in until the junction is 
cleared at both ends, for when the outgoing operator with- 
draws the calling plug from the junction jack the relay G is 


CALL WIRE 


released and puts earth on the junction line, so that relay M 
remains actuated and the clearing lamp О still remains lit. 
When the incoming operator withdraws the plug from the 
jack the relay N is released, and everything thus returned to 
the normal condition.. 

The incoming operator controls the lines and gives the 
junction to be used to the outgoing operator, the state of the 
line at the distant end being indicated by the lamp O at the 
incoming end, for, until the connection is severed at the out- 
going ond, this lamp will continue to glow, relay M getting 
earth over the junction lines from the retaining circuit on 
relay Н. | 

This system is maintained throughout with but slight 
variation of details on the other special circuits required in 
carrying on the work of the various exchanges. The bright 
glow of the lamp makes supervision easy and satisfactory, 
and the work of the operator is reduced to а minimum. One 
point, which is especially appreciated by the Glasgow sub- 
scribers, is the quietness with which operations are conducted 
їп comparison with the noisy call-wire system to which they 
have been accustomed hitherto. The lamps silently come in and 
go out, and the operator, taking each subscriber's demand on 
his own line, free from any interruption by other callers, is 
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able to deal with the calls both quietly and quickly, and 
without mistakes. - 

The general arrangements of all the exchanges are similar, 
and in giving a description of one of the largest a very good 
idea will be given of all the others; for the present purpose, the 
Argyle Exchange will be taken. The premises are situated 
in Argyle-street the main artery of the city's traffio— running 
east and west. For the purposes of the company's business 
the two top flats of the handsome block of buildings erected 
by Messrs. Jas. Goldie & Son, on the north side of the 
street, have been leased by the company. The switchroom 
occupies the whole of the upper flat, and has acoommoda- 
tion for switchboards with a total capacity of 8,800 sub- 
scribers’ lines, the present equipment now in use being for 
2,000 lines. The boards are arranged round the walls and 
face inwards for purposes of supervision, 80 that anyone stand- 
ing in the centre of the room has the whole of the switchboard 
and the operating staff directly in sight. Spaceis left between 
the wall and the back of the board for fitting and inspection. 
Good light is obtained from a large skylight let into the flat 
roof of the building. The lower flat has been sub-divided into 
rooms for the test board, accumulators and motors on the one 
side, and operators’ cloak room, dining and retiring rooms on 
the other. 

The cables being brought in overhead, special supports have 
been erected to carry these and concentrate them on two 
points, from which they are brought through shoots down into 
the test room. A four-standard derrick has been erected to 
take such open wires as it was not thought necessary to pass 
through cables owing to subsoribers’ premises being in imme- 
diate proximity to the exchange building. 

As the insulation of the cables is formed of dry paper, and 
is very readily lowered by damp air getting inside the val- 
canised rubber tube, it is necessary to fit a pot-head” on 
both ends of the cable, where it is opened out for distribution 
so that the cable may be kept air and water tight throughout. 
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To accomplish this, wires insulated with vulcanised rubber 
are jointed to the end of the cable wires, a small tube of 
paper being used to cover and insulate each joint. The whole of 
the wires thusjointed are bound together withaserving of cotton 
tape to prevent any movement of the paper sleeves. Then а tube 
of lead of sufficient diameter and about 18in. long is slipped 
over the whole; at the cable end of the joint, this is carefully 
soldered, with a wiped joint, to a small brass nozzle let in 
under the vuleanised rubber tube and over the wires. The 
junction between the lead and the vuloanised rubber tube 
covering the cable is then made good by a carefully laid on 
serving of tape. The other end is made air-tight by filling up 
the end of the lead tube round the vulcanised rubber-covered 
wires with an insulating compound melted and poured in 
while liquid. This hardens as it cools, and hermetically seals 


fixed in the second spring. The circuit is thus passed from 
the line by the first spring through the heat coil and its con- 
tact pin on to the second spring, and so towards the exchange 
apparatus. In the event of an excess of current being sent 
over the line, the coil becomes heated, the fusible metal melts, 
and releases the pin, which is withdrawn by the spring flying 
out, so breaking the circuit. These heat coils are arranged . 
to act with a current exceeding } ampere. At the subscriber’s 
premises a similar arrangement of lightning arresters and 
heat coils protects the apparatus at that point, reducing the 
risk of fire to a minimum. The overhead lines being carried 
through cables does away almost entirely with any great 
possibility of either lightning or stray currents getting on to 
the lines, but these further precautions make everything safe 
at both ends of the line. 


Fic, 3.—SWITCHROOM OF THE ROYAL EXCHANGE. 


the tube at that end. Into the side of the lead tube next the 
cable a small air-cock is inserted, through which a current of 
air may be forced by an air- pump into and through the cable 
from end to end, so keeping the paper insulation up to the 
standard. 

From the pot-head in the test room the lines are carried to 
the arrester and heat-coil strips, serving to protect the exchange 
apparatus from lightning or from stray currents from the 
overhead trolley circuits of the Corporation tramways. The 
lightning arrester is made up of two carbon blocks with a 
perforated sheet of mica between, one block being in contact 
with a spring to which the line is attached, and the other in 
contact with, an earthed plate. A second spring takes the 
line wire towards the exchange side, and between these two 
springs the heat coil is placed. It consists of а small coil of 
platinoid or German silver wire wound on a small metal tube 
in which there is a quantity of fusible metal, and into this 
metal is embedded the point of a contact pin with its head 


From the lightning arrester and heat coil, the line goes to 
the test jack, passing | through a pair of springs to which the 
line going outside and the line going inside to the switchboard 
are respectively attached, enabling the test clerk to open the 
line at this point and localise faults either to outside or inside. 
The test jack springs are arranged in the frame in numerical 
order, making it a simple matter for the clerk to find at once 
the line required to be tested. 

From the test jacks the lines are carried to soldering tags 
on one side of an intermediate distributing board, and from 
this side of it the cables carrying the lines to the multiple 
jacks are taken and run right through the switchboard from 
end to end. From tags on the othergideof the distributing board 
the lines are carried to the local jacks and lamps at the various 
operators’ positions and to the corresponding groups of relays. 
By this means any subscriber’s line can be readily joined up 
to any operators position, and the work of the operators 
equalised by a judicious distribution of the busy subscribers’ 
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lines over the various positions, all that is required being а 
wire run across joining the one set of tags to the other. In the 
construction of the exchange, about 540 miles of covered wire 
were run inside the premises, and to make all the necessary 
connections about 810,000 wire joints were required. 

A set of 11 accumulators provide the current necessary for 
the working of the exchange, and are placed in а room along- 
side the motor room. These are two 8 н.р. motor-generators. 
The motors being run from a 500-volt circuit and directly 
coupled to the generators giving an output at 80 volts. In 
the motor room is also placed the power switchboard, fitted 
with all the necessary starting, charge and discharge switches, 
fuses and regulating resistances required in connection with 
the machines and accumulators, The air pump for driving 
the dry air throvgh the cables is also placed in this room, and 
i8 driven by an electric motor running on the 250-volt circuit, 
from which the current is taken required for the lighting of 
the whole of the exchange premises. A fourth motor, run off 
this same circuit, is used for driving the magneto-generator, 
supplying the alternating current required by operators when 
it is necessary for them to call any subscriber. In its equip- 
ment this room forms a miniature power station. 

For the lighting of the switchboard a troughing has been 
run along the top, designed so that the light is thrown only 
on that part of the board where the numbers require to be 
seen, keeping the part where the calling lamps are fitted and 
also the operator’s eyes in the shadow. 

In constructing the company’s system аз it now exists in 
the Glasgow area over 20,400 miles of wire in cables have 
been brought into use. To carry out this very large recon- 
struction to a satisfactory completion, hundreds of skilled men 
were employed, the company, with the vast resources at its 
disposal, being able to draw the necessary men from other 
large centres and from its headquarters’ staff, the result being 
one well calculated to give a service eminently satisfactory to 
the subscribers of the company in Glasgow. Since the recon- 
struction of the other large exchanges in the Glasgow area a 
new switchboard has been erected and equipped in the com- 
pany's south exchange, replacing the one destroyed by fire in 
May last. 


ON THE MEASUREMENT OF THE INTERNAL 
RESISTANCE OF А BATTERY. 


Je H. OATES, B.SC. 


The laboratory methods of measuring the internal resistance 
of batteries are more troublesome and far less accurate than 
the corresponding methods for measuring ordinary resistances. 
Nernst and Haagn (Zeitschrift für Elektrochemie, 1896, рр. 
498-4) have proposed to use a modification of Koblrausch’s 
bridge, the two proportional resistance arms being replaced 
by two condensers. The cell is prevented from being short- 
circuited through the telephone used as an indicator by means 
of a third condenser placed in its arm. Alternating currents 
are used, and the fourth arm is adjusted till there is a mini- 
mum sound in the telephone. If the resistance of a cell is 
required whilet it is in the act of giving a current, it is short- 
circuited through a given resistance and the resistance of the 
‘combination measured. Now the resistance through which 
the cell is short circuited must be of the same order as tbat 
of the cell itself to give the best results, and consequently the 
cell will, if short-circuited for some time, run down consider- 
ably. Thus, while tke bridge is being balanced, the E.M.F. 
and resistance of the cell will alter appreciably. 

All existing methods are open to this objection, but the two 
following reduce the error caused by the running down of the 
cell toa minimum. They also require no apparatus beyond 
that available in most laboratories, and are easily set up and 
worked. 


Method A.—This consists in comparing the P.D. between 
the poles of the given battery on open and on closed circuit 
by means of a potentiometer. In the experiments carried out 
the connections were made as in Fig. 1. Тһе potentio- 
meter ADC consisted of two P.O. boxes in series, through 
which was passed the current from two Leclanché cells L. 


One terminal of a small adjustable resistance, S, and one pole 
of the cell to be tested, В, are joined to А; a, b and c are 
mercury cups. To a and b are joined the other terminals of 
S ay B respectively. A galvanometer is connected between 
c and D. 

To subject the method to a severe test for accuracy a 
secondary cell of very small resistance was joined in series 
with a resistance of about 5 ohms, and the terminal ¢ of the 
battery and the other end 5 of this resistance were taken as 
the points between which the resistance was {о be deter. 
mined. Thus the actual resistance between these points was 
known to be 5 ohms and a small fraction of an ohm. The 
method of experimenting was :— | 

1. The resistance in the box AD(=,r,) was adjusted so 
that 7, +7, being equal to 15,000 ohms, on joining c to b by 
a thick copper bond, there was no deflection of the galvano- 
meter G. Then ric E, the E. M. F. of the cell on open circuit. 

2. a was joined to b and immediately afterwards to c, 
the resistance in the box AD adjusted to such a value 1 that 


+l 


Fic. 1. 


r’, +1’, still being equal to 15,000 ohms the drop in potential 
along AD equalled that along Aa. Then, if the cell did not run 
down, there would be no deflection of G. In practice this i8 
never attainable, and it is necessary to get the smallest pos- 
sible deflection in the direction in which В alone would deflect С. 

Then the corresponding value of the resistance AD =r; 


and . . 8. 
В +7+8 | 
The connections between a, b and c were made by a piece of 
thick copper wire, bent into three limbs, one of which fitted 
into each cup. The limb fitting into C was cut about $em. 
shorter than the other two. Then, on dipping the arrange- 
ment into the cups, the cell is short-circuited automatically 
just before it is joined on to the galvanometer. The interval 
between short-cireuiting and connecting to the galvanometer 
may be made as short as desirable by adjusting the level of 
the mercury in the cups. The accuracy of the method depends 
upon the shortness of this interval, since we get, by shortening 
the interval, an indication of the P.D. between the terminals 
of S before the cell has time to run down appreciably. 
Method B.—This method, which has been in use at the 
Yorkshire College for some years, consists in equating (1) the 
drop in potential between the terminals of the cell, short- 


Fic. 2. 


circuited through a small resistance to (2) a known fraction 
of the P.D. between the terminals joined through a large 
resistance. | 

Then, if S=the small resistance, and (7, + S)/(r, +7, * S) 
is the fraction of the large resistance, then 
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Theso P.D.'s are equated by making an auxiliary P.D. on 


а ee P.D., equal to P.D.,, and then making P.D., 
= P.D 


s 

The simplest form of connections is given in Fig. 2, 
whilst the form used in the experiments carried out is given 
in Fig. 8. DFE is the auxiliary potentiometer, consisting of an 
adjustable resistance, total about 5,000 ohms, through which is 
passed the current from two Leclanché cells L. a, b and c are 
cups. S is the resistance which the cell is 
short-cirouited. The negative terminal of the cell K is 
joined to a wire, the end of which may be dipped into either 
a or ö. ri and r, are the back row and the front rows respec- 
tively of a P.O. box and form the large resistance. К, is an 
ordinary tapping key inserted so that the operation of balanc- 
ing P.D., against Р.Г. may be performed without disturbing the 

plugs in the P.O. box. 


Fic. 3, 


An t is carried out in the following manner :— 

a Bc is fixed at, say, 2,000 ohms and FE adjusted so that 
on placing К in b and pressing K, there is the smallest 
possible deflection in the direction in which B alone would 
deflect G. This operation must be ormed as quickly as 
possible, K being only momentarily inserted in ö, so as to 
prevent the cell running down. 

(2) K is placed in a and r,, fixed at, say, 2,000 ohms, then 
r, is adjusted so that on pressing К, there is no deflection of 
the galvanometer. 


Results got by Testing a small Portable Secondary Cell in serves with 
about 5 ohms. S was the sume in both series, and was measured 
by comparison with a Standard Dial Bridge. 


Method A. | Method B. 
S7 | Md ES 
r, | 15 | Bats S n | 72 B= 2. 8 
T1: 71 
(| 10690 | 4,750 5:058* 2000 | 2,499 . 5052* 
10,685 | 4,755 5:044 2.492 | 5:040 
10,687 | 4,760 5036 | 2491 | 5037 
4:045 4| 10,690 | 4,760 5:040 2491 | 5037 
10,691 | 4,767 5:027 2491 | 5057 
10,690 | 4,762 5035 | 2495 | 5041 
L | 2,490 | 5035 
(| 10,690 | 4,033 5031 2000 | 3,310 | 5:043* 
10,690 | 4,031 5035 |. 3,304 | 5035 
3-048» 10,601 4,03 1 | 5056 5,500 | 5:029 
'| 10,689 4,030 5:036 3,300 ` 5029 
| 10689 | 4,030 5:036 3,502 5032 
| 3,301 | 5:030 
10,689 | 3,084 5:021 9,000 | 4,940 | 5041 
| 10,690 | 3,083 5035 4934 | 5-034 
2041, | 10690 | 3,083 5035 4,932 | 5:032 
10,689 | 3,085 5 034 4,950 | 5:030 
10,689 | 3,083 5:024 | 4,934 ' 5034 
| 4,924 | 5024 


———U— — — 4 ͤ äü8—2 А — c - 


The mean values of B for the various shunts are as follows :— 


S = 4e Method A 5040 Method B 5:040. 
S = де 5°055 5:055. 
S = 2 5:054 5:032. 


7 * These higher values might be explained by the extra amount of 
adjustment necessary to get the first reading with а new shunt, involving 


the more frequent short-circuiting of the cell, 


Then the drop in potential between c and A equals that 
between E and Е which again equals that in (1) between b 
and c. | 

It will thus be seen that the resistance of a battery can be 
measured with certainty to 0-1 per cent., or even less, by 
either of the methods described. 


PHYSICAL SOCIETY. 


At a meeting of the Physical Society, held on March 13th, Dr. 
R. T. Glazebrook, F.R.S., president, in the chair, 
Dr. LEHFELDT exhibited and descri | 


A Potentiometer for Thermo-couple Measurements. 


To make a satisfactory potentiometer for thermoelectric work it is 
essential that it shall not introduce a high resistance in the circuit of 
the couple and galvanometer. Most of the potentiometers on the 
market, well enough for comparing voltaic cells, fail in this respect. 
Dr. Lehfeldt has, therefore, ога an instrument specially suited 
for thermocouple work. From the positive terminal of an accumulator 
а current flows to a switch, by means of which it can be sent through 
100,:1,000 or 10,000 ohms in order to get three grades of sensitive- 
ness ; it then through 20 coils of 0'1 ohm each, a slide-wire of a 
little more 0:1 ohm, and through an adjustable resistance back 
tothe accumulator. 'The fixed resistance of 100, 1,000 or10,000 ohms 
is shunted by а cadmium cell and a galvanometer, and the adjustable 
resistance varied until balance is obtained. The thermocouple and 
the galvanometer are then put across any number of the tenth-ohm 
coils and any fraction of the slide-wire. Great care has been taken 
to avoid accidental thermo E.M.F.’s, which are the chief trouble in 
using thermocouples. The only metals used in the measuring cir- 
cuit are copper and in. The position of the sliding-contact 
upon the bridge-wire can be read by means of a vernier to pmm., 
corresponding to уб of the unit ug wee which may be 1,000, 
100, or 10 microv olts according to the fixed resistance used. The 
Paper concludes with a description of the calibration of the various 
parts of the instrument and of the precautions to be taken when 
using it. | 
Dr. J. A. HARKER exhibited and described . 
A Direct-reading Potentiometer for Thermoelectric Work. 

The instrument represents a form which has been designed and 
made in the National Physical Laboratory. Dr. Harker has expe- 
rienced similar difficulties to Dr. Lehfeldt, and the instrument which 
he has designed is similar in many respects to the one described in 
the previous Paper. The main current from an accumulator flows 
ouea a series of resistances, any one of which can be short-circuited 
at will, and then through the balancing-coils. By means of the 
adjustable resistance the standard cell employed can easily be made 
to cut off from the main circuit a resistance numerically equal to 
100 times its E.M.F., and therefore 1 ohm on the potentiometer- 
circuit is equal to p volt, always. The balancing coils consist of 
20 coils of 01 ohm each in series with 11 coils of 0:01 ohm each. 
Any two of these latter coils can be put in parallel with a slide-wire 
of 0:02 ohms resistance. The slide-wire is provided with a scale of 
200 divisions, and as the fall along the wire is 100 microvolte, 0'1 
microvolt can easily be estimated. e &lide-wire acts as a vernier 
to the small coils. Copper and in are the only metals used, 
and the connections are made by means of mercury cups. 


Mr. W. A. PRICE said there was а great similarity between all forms of 
potentiometers. Electrically they were the same, but they differed 
mechanically. He referred to the large number of coils requiring calibra- 
tion in the instruments exhibited. In working with sliding-contacts in a 
duety workshop it is an advantage to immerse the bridge in paraffin oil. 
The contacts are then always good instead of uncertain and intermittent. 
He had also found that if two silver surface plates were screwed together, 
the contact resistance was less when they were immersed in paraffin than 
when they were in air. 

Mr. WHIPPLE said he had also found that contact resistances in oil 
were less than in air. The oil acts asa lubricator, keeps the temperature 
constant, and the wires wear less. 

Dr. WATSON said the effect of the oil seemed to depend upon the shape 
of the surfaces in contact, or it ought to be an advantage to grease the 
plugs of resistance-boxes, After what Mr. Price had said with regard to 
the contact resistance of two pieces of silver, it would be interesting to 
work with a resistance-box immersed in oil. 

Prof. EVERETT expressed his interest in the fact that an insulating 
material, such as paraffin, should decrease the contast resistance between 
two metals. He suggested that the paraffin drives off the film of air from 
the metals. 

Dr. HARKER asked Dr. Lehfeldt if he had worked with all three 
sensitivities, and pointed out that the middle one was the same as that 
adopted in hia own instrument. 

Dr. LEHFELDT said that for small voltages he used the highest sensi- 
tivity. Inequalities in the alide-wire amounted to about mm. of wire 
The open scale in Dr. Harker's instrument was convenient in place of a 
vernier, | 


F 
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А Paper on 
“ Tho Measurement of Small Resistances " 
was read Mr. A. CAMPBELL. The object of this Paper is to givea 
brief account of a number of measurements of a set ої low-resistance 
standards belonging to the National Physical Laboratory. The tests 
were made partly with a view to comparing various methods of 
measurement. The resistances were of manganin, and their nominal 
values were approximately.O 1, 0 Ol, 0:001 international ohms. The 
following methods were employed : еа Shunt potentiometer ; (2) 
Kelvin bridge ; (3) two-step bridge ; (4) differential vanometer ; 
(5) Matthieasen’s and Hockin's method. The last method was found 
to be much less accurate than the other four. The results obtained 
from the other methods are tabulated in the Paper, and show very 
ашк eement. 
Dr. R. A. LEHFELDT read a Paper on 


“A Resistance Comparator.” 

Objecting to sliding-contacts on account of the thermoelectric effects 
they tend to introduce, and i ities slide-wires show when a 
good deal used, the author has substituted for the slide-wire two 
coils of 99 ohms each connected by 20 coils of 0'l ohm each. The 
latter are arranged circularly, so that a switch connected to the 
galvanometer may be set on any one of the intervening studs. The 

lvanometer deflections are taken for the two positions nearest 

ance and interpolation to 10 calculated. In this way an accuracy 
of one part in 100,000 is attainable. The author thinks there is a 
gain Mi accuracy as well as of convenience in using the а а 
те 
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Proceedings of the Royal Society,“ No. 478. Vol. LXXI. 
(London: Harrison & Sons.) 23. 

* Elektro-Metallurgie des Nickels.” By Dr. W. Borchers. No. 6. 
i ea über angewandte Elektrochemie Series. (Halle-a-S, : 
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* Pratique des Essais des Machines Electriques à Courant Continu 
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By wn P. Ducretet. (Paris: Librairie Militaire К. Chapelot & 

e. Bir 

** Journal of the Institution of Electrical Engineers," March, 1903. 
No. 160, VoL XXXII. Edited by W. G. McMillan. (London : E. 
and F. N. Spon, Ltd.) 5s. 

Das Elektrische Licht und die Elektrische Heizung, by Dr. 
Alfred Retter v. Urbanitzky.” No. 3 of the Elektrotechnische 
Bibliothek, 4thedition. (Vienna апа Leipzig: A. Hartleben.) 4m. 


ELECTRICITY WORKS ACCOUNTS. 


Folkestone Electricity Supply Co. (Ltd). 

Notwithstanding that the fuel item of expenditure at this 
company’s works shows a very material improvement on the 
figure of 1901, the general tendency of the costs appears to be 
less favourable. At 1-14. per unit the fuel cost is not, perhaps, 
higher than it might be expected to be at a place so situated, 
but the repairs expenses, inside as well as outside the station, 
have increased from values already too high. Precisely the 
same thing may be said of the management and property 
charges, and the end result is that the total costs at 2:94. per 
unit (after deducting attendance, &c., on public lamps) must 
be characterised as being too high. 

From a financial point of view this adverse movement is 
more than compensated for by the rise in the receipts, and a 
satisfactory increase is, therefore, noticeable in the working 
profit. Of the balance available for distribution £459 accrued 
from installation work and £311 from the preceding year, 
whilst, after payment of the dividend, £208 was carried for- 
ward. The company has entered into an agreement with the 
local authority at Hythe for the working of their provisional 
order, and they are concluding negotiations with the District 
Council of Sandgate for the working of the Sandgate order. 

Winchester Electric Light and Power бо. (Ltd.). 

The highly creditable results which we were able to record 
for this undertaking last year have been considerably improved 
upon in the accounts of 1902 now before us. The fuel cost 
has been greatly reduced, and thus, although the repairs 


expenses show increases, the total generating and works costs 
have been diminished. All the costs. (repairs included) are 
well below the average, while the total costs at 2:19. 
unit are as much as 0:54. under what they might reaso nably 
have stood at considering the output and load-factor on what 
they were attained. A considerable increase in: the uee of 
motors by consumers is evidently having a good effect on the 
load-factor. 

Out of the working profit £795 (in addition to £205 received 
as premiums on debentures issued during the year) was placed 
to regerve for the renewal of plant, and, after payment о a 8 
5 per cent. dividend, £129 was carried forward. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal) Nov. 21, 1962 Isle of Wight (Company)... . Sept. 26, 1903 
ocrington (Municipal) ....July 25, 1902 Islington (Municipal)...... Nov . 95 1900 
Ayr (Municipsl) ............ Nov. 7,1902 Kenst'gton & Knightabr' (Co.) A ril 11, 3902 
Town (Municipal 3. 1902 | Kingston-upon-Hull (Mun.) Ju y 15, 1900 
Barnsley (Municipal) ......June 27, 1902 | Kin n-on- es (Mun.) June 30, 1902 
Barrow.in-Furness (Muv.)..Dec. 36, 1902 Lancaster (Municipal) . . . . July 25, 1902 
Bath (Municipal). April 90, 1900; Leeds (Municipal).......... une 27, 1902 
Bedford (Muulcipai) MM Aug. 3, 1900 (Municipal) ...... 96, 1000 
Belfast (Municipal) ........ 8, 1902 Leith (Municipal) 96, 1903 
Birmingham (Compeny) : Bapt. 15, 1899 (Municipal) .. . . Nov. 1, 1901 
Blackburn nee. Реа Feb. 6, 1903 Liverpool (Company) кака Oct. 10, 1902 
Blackpool (Municipal) ...... Nov. 14, 1902 Liverpool (Municipal)...... Feb, 20, 1908 
Bournemouth (Coupe Y April 18, 1902| London Elec. Supply Corp... 5, 1902 
Вс1боп (Municipal) и 19, 1902 Londond (Munici ..Feb. 16, 1900 
Bradford (Munioipal) ...... Dec. 19, 1092 ington (Company)......Oct. 10, 1902 
Brighton ( bee a seine Sept. 12, 1902 chester (Municipal). . . Aug. 20, 1002 
al) Aug. 8, 1902 Me e Apr. 25, 1903 
Bromiley (Kent) (Company). May 16, 1902, Morley (Municipal) ........ July 95,1902 
Brompton & Kensington( Co.) Mar. 13, 1903 Newoas and | Se ee.) оо 12, 1903 
Burnley (Municipal) ........ Feb. 02| Newcastle-upon- е! ) Jin: 16, 1968 
Burton-upon-Trent (Mun.)..July 11, 1902 Newmarket (Company)...... t. 24, 
Bury (Municipal) .......... July 11, 1902] N Qon rant )Jan. 11, 1901 
Cambridge (Company) ...... June 18, 1902 N po pany) ..April 10, 1903 
Canterbury (Municipal) ....Oct 9001 Northwic (Comes y) estas t. 24, 1908 
Cardiff (Municipal) ........ ап 9, 1805 Norwich (Com Company). EK pt. 19, 1902 
Charing ss Co.'s Wes Nottin (company) . June 6, 1908 
d 4 . Feb. 13, 1008 N ( cipal).. 94, 1902 
Charing Cross Co.'s Cit Area Fob. 13, 1903 | Oldham (Municipal) 29, 
Chelmsford (Company) . . Oct. 10, 1902 Oxford ( прапу) — — Mar, 20, 1908 
Chelsea (London) (Co.)...... Mar. 20, 1903 8 m . 8, 
Cheltenham (Municipat).. . Mar, 14, 1909 | Portamouth (Muni „. . . Jan. 9,1908 
Chester (Municipal) ........ . 22, 1902| Presoot mend) —ͤ—V— Deo. 8,1809 
City of London (Company) 4 pril 26 1902 | Preston (Company) ........ Deo. 14, 1900 
Clerkenwell (Company) ....May 9, 1902] Reading (Company) ........ 5, 1908 
аеону (Monici al) ...... Feb. 23, 1900 (Company) ...... June 29, 1900 
Crewe (Municipal) CAFE As у 11, 1962 r2 е 1902 
стоп (Municipal)........ 1, 1902 |86. Helens ( Municipal . Jan. 10, 1902 
tal Palace ү ((.) Sort mi 1901 St. James L Tall MER Oo. j. . Feb. 5 1805 
Derby (Municipan „ 26, 1900 |86. (London) (Mun.) Sept. 6, 
Dews ary (Municipal) ...... Feb. 1 1901 Com . Sept. 19, 1901 
Dover (Co "pany siise Hay 2 1902 Sheffield ( пастар dee 6, 1908 
Dondee dirus Daf Jan. 16, 1908 Shoreditch сі .... Jan, 81, 1903 
Ealing (Маш cipal . . Oot. 31, 1902|8mithflel kets, Lond. (CO.) Mar. 8, 1901 
East Ham (Municipal)......Nov. 28, 190% South London (Com s 16, 1908 
Eastbourne (Municipal) . . Mar. 14, 1902|South Shields J. . July 4, 190 
Edinburgh (Municipa)) . Nov. 91, 1902 er unicipal) .. Aug. 1, 
Exeter (Municipal) ........ Aug. Е, 1893|Southport (Municipal. Jan. 17, 1903 
Folkestone (Company S May 2, 1902 Stafford ( 5 Aug. 16, 1901 
Glasgow (Municipal). Sept. 12, 1902 Stepney (Municipal). Oct. 3, 1002 
сосови a сора) . cae 80, 1901 Sunderland машым: ...Aug. 1, 1902 
Great Yarmouth (Mun.) ....Dec. 13, 1901| Taunton (Municipal) ..,.. June 16, 1899 
Greenock (Municipal) ...... Aug. 80, 1901| Tunb Wells (Mun.) Aug. 22, 1903 
Guernsey (Company)........ Sept. 26, 1902 bia d ишо ) Dec. 1,1899 
Guildford (Company) ...... Oct. 19, 1900 W cipal)........ April 1°, 1908 
Halifax (Municipal) pou Deo. 96, 1902 Wandeworth (Company) ..May 9, 
Hammersmith (Municipal)..Oot. St, 1002 W ter (Com )....Mar. 13, 1908 
Hampstead (Municipal) ....Nov. 7, 1902| Whitehaven (Municipal) ..Feb. 8, 1901 
Hanley (Municipal) ........ Aug. 9,1901 Wimbledon (Municipal) кре 17, 1903 
H te (Марісіра))...... Tan. 95, 1901 Winchester (Company) . June 20, 1903 
Harrow (Company) ........ , 1900| Windsor (Company) ........ Deo. 5, 1901 
gs (Munic рар. .. July 18, 1902 | W (Company) ........ 
Hareſord (Mun! 8 Jan. 17, 1902 | Wolverham untoipal) Jan, 24, 1903 
Hove (Com jela d 5 July 18, 1902 Woolwich (Company) ...... 
Hu nn отыра). May 93, 1902| Worcester (Municipa: . . Apru 18, 1908 
Hull (Munt ..July 4, 1902  y-ombe (Com, any) P MEN Эче, 17, 1x3 
REMARKS TO TABLE. | 
POLKESTONE.— a Includes pence of debenture Phe £400 at end of 1901. 


b Lands £1,519. , transformers, motors, 


Чеши stem, 1. 5 scale. k £28 
{ An 


£3,918, stores £73. 
boilers, dynamos, exciters, transformers, motors, `&с 
other plant апа tools £10. 17 Includes proportion of salaries. q 
other а 22500 trus on consumers’ premises £ 
r Directors tees 2106. 
t Includes £459 from шее iring. 


ata 208. 
at distri- 


£6, engines and 150 1 11. accumulators 96. f Repair of poi og ; сЕ trans- 
formers, &c.,£24. g Directors £75. N Auditing £16, law -£2, insurance £38. i After 
adding profit on hire-purchase and other installation £237. Чы um demand 
system. k Machinery £17,642, accumulators 21,618. meters £5 cal instru- 
ments £1,209. l Provisional order, licence, &c., £610, free ” wiring, motors, &с., 
£7,257. т Proportion of salaries, £135. n es and boilers 1 accumulators 
44157. о Mains £7, transformers, meters and other apparatus 
premises £28. 2, Directors £125. q Audit g £32, insurance £42. r. r Aftor tor adding. 
£345 profit on -purchase and other inst tion work, 
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FOLKESTONE. 


Undertaking Worked bg 222222. | Folkestone Electricity 
Date of oa ste ждей, Mr re з шс — o o November, 1898. 

of € 0] ан оен oa om эн == таш —ÁÀ —À ише таз — — — 3. wire continuous- current. 
— ces can ee mn өчө эчи эө | 1. Hesketh. 


Supply Co. (Ltd.), 


WINCHESTER. 


Winchester Electric Light and Power Co. (Ltd.). 


May, 1898. 


ó-wire continuous-current. 
H. N. Warburton. 


YEAR ENDED DEC. 31, 1901. ГЕС, 31,1902. DEC. 31, 1901. DEC. 31, 1902. 

Sora = 664,497 804,874 225,923 515,415 
Units generated. o=: 2 —— . шыр «с» we " А 330 

и EUMD (TOTAL) oun quad pud uininb ma a 464,392 540,320 192385 EKZ 

" sold to CODSUDICTS saem em am am am an am an am am am am 380,015 464,948 2, "I 

и sold for public lighting, &o, — — == me — 22 — 84,537 75,572 nil F nil 

x^ ЗО 0 ууа 2 аный id fir: nil nil nil ＋ 

з 10004 on works. umn--- ad aer à чу 51, 17 
UNITS SOLD PER MEAN 8. C. P. LAMP (ИТЕ a . 
Actual maximum supply demanaed nee 24 4343 kilowatts 521 kilowatts 202 kilowatts 265 kilowatts 
Load factor „355 oe „%ꝛ 1111 „ „„ — == = — ла — 12° 2% 11 8% Ь 10:97 E 67 
Number of public lamps — == ии Y — жан Gee Ge =ч — — — 66 arc, 132 po P. ) glow Ar C, 132 (25 C. P. ) glo" nil Є ET 
Number of COCAINE a cos cas эло ͤ vim es o wns or ni e 430 606 375 ar 
Connections to mains In 8-c.p. lamps at end of year 52,552 40,699 20,815 28, 
CAPACITY OF PLANT IN KILOWATTS AT END OF YEAR 1.000 1,000 588 

CAPITAL Total. [Ponpa | Total Рег Кона) тоа, Рег Котан тоер, | Par Kilowatt 

ДРОН (КОДЫ) . 8199555 £100 ШУЛ ш BY zi. 30.000 #190 
Share == o —— „ш — — — or — — — L] , U ` > 
charges) s.» . 90,000 50 100,000 100 20,000 34-0 30,000 60 
RECEIVED (TOTAL) Doh bentar charges) —————— dins а 100, — E 2 m 58,100 ps 
Share үү ҮҮ cm — — — — ä — — — — — — , ? й › 1 
Loan (including Debenture ьа ITO 473 БО, 000 50 ee 540 228 es 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) | 2660 2:66 | 100,000 100 5 ^ ys ^. 
REPAID (TOTAL) WELL LL DP ‚5% 7 — m = XN 
rr! 93,884. 93:9 106,610. s pU SIR . 192 
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ENGINEERING EDUCATION. 


A great deal is spoken of technical education, and a great 
deal is written upon it; it has been the subject of numerous 
experiments and innumerable reports, and every experiment, 
every report and all that has been written or spoken on it has 
given rise to fresh discussion and criticism on all sides. Yet 
our methods of technical education—or at all events the par- 
ticular branch of it with which we are more especially concerned, 
engineering education—have remained practically unaltered 
during the past decade. In the face of all that has been 
written and spoken, it would be rash to conclude that there is 
no room for improvement; nor can the cause be lack of funds 
devoted to the purpose, for every year new technical colleges 
or technical classes are springing up. The reason is difficult 
to seek, but it lies, probably, in the fact that the education of 
our engineers is left too much to individual effort. Technical 
colleges and schools are founded by the beneficsnce or public 
spirit of large public or private corporations in most cases, and 
are assisted by grants and subscriptions from time to time by 
similar bodies. Each institution follows its own course, there 
is little or no correlation between them, and the majority of 
them keep far too little in touch with the large engineering 
works and the tendencies of modern engineering practice. 
In most cases, for instance, those at the head of the electrical 
engineering departments are not engineers, and the same 
applies to the great majority of the lecturers and demonstrators, 
some of the latter, in fact, being merely past students who 
have received the technical education they possess at the same 
college at which they now teach, and have had no practical 
or workshop experience outside in the great world of engineer- 
ing. A student, therefore, unless he possesses exceptional 
ability and talent, will pass a few years at college and then a 
few years in the shops,” or vice versa, and will experience 
considerable difficulty in co-ordinating the two parts of his 
education. The engineer's art consists essentially of the 
application of theory to practice, and then again the appli- 
cation of practical experience to evolving new theory and 
correcting the old; but yet it is in learning how to do 
this that the budding engineer is left largely to his 
own devices. Certainly eminent engineers have been pro- 
duced by this system, but much is required to choke off a 
great genius, who may even derive assistance in the long run 
by having obstacles to surmount; it is, however, those con- 
stituting the large body of workers who should receive first 
consideration. The case was stated very happily in a recent 
leading article in The Times :—“ When we come down to 
what may be called bread-and-butter engineering, to the 
diffused engineering training and capacity which carries on 
the ordinary affairs of life calling for excellence though not 
for pre-eminent ability, we do not compare so favourably with 
other nations.” 

The article in which this passage occurs is in the nature 
of a favourable review on certain proposals made by Prof. 
Dal. Br and Mr. Yarrow at the Institution of Naval Architects. 
At the instance of Mr. Yarrow, Prof. Darsv undertook a visit 
to America to study the methods employed for the training of 
engineers in that country with а view to receiving ideas ag 
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to how our own system of engineering education might be 
improved. As a result, Mr. Yarrow is greatly impressed with 
what has been called the sandwich systema student 
taking alternate periods at an engineering college and 
engineering works, say six months of every year at each, 
until the period devoted to his fundamental engineering 
education is concluded. Such a system doubtless forms the 
best means of connecting together the college with the prac- 
tical training, and, if it can be carried out systematically and 
become the general rule rather than the exception in this 
country, there is little doubt that our engineering industries 
would receive vast benefit. There would, moreover, be 
indirect advantages to the student by the fact that his greater 
receptivity at college, conduced by the previous practical 
experience at each stage of his education, would make it 
imperative that the teachers themselves should have wider 
knowledge and experience than is frequently possessed by 
them under the old system. This method of engineering 
education is, of course, not new. It was pointed out that 
it has been in vogue in the Admiralty for nearly 40 years, 
and students of our engineering colleges occasionally 
adopt the wise plan of spending the long three months’ 
vacation at engineering works. It is, however, not easy to 
obtain such employment, as the system is not universally 
recognised by manufacturers on the one hand, and the college 
authorities on the other hand do not appreciate that they 
should assist in making such arrangements for the benefit of 
their students. A somewhat similar system for electrical 
engineers is carried on in an admirable way on a small scale 
at the Electrical Standardising, Testing and Training Institu- 
tion, Faraday House—which institution is self-supporting and 
unaided by endowments. The college course there is only 
one year however, this being followed by two years at works, 
with which the college makes arrangements for the reception 
of the students. During these two years the students 
remain in touch with the college and report to it on the 


work they are doing, and frequently when the three years 


course is over the college assists them in obtaining employ- 
ment. What is required, however, is a more ambitious 
Scheme on а larger scale, and a general recognition of 
this system of engineering education by the leading works 
and technical colleges. A step has already been made 
in this direction, for Sir Автнов Rtoxer, Principal of the 
London University, has made the announcement in a letter to 
The Times that it must not be supposed that the University 
of London is in any way opposed to the sandwich system. The 
curricula were framed on the recommendations of the boards 
of studies in engineering to suit existing arrangements in the 
colleges, but there would be no difficulty in devising alterna- 
tive curricula to fit in with Mr. LARROw's scheme, provided one 
college at least would modify its teaching in the same sense.” 

We recommend the matter to the earnest consideration, not 
only of those of our readers who are actively engaged in the 
teaching of young engineers, but to the students themselves, 
and more especially to the owners of large works. It is a case 
in which the representatives of the colleges and manufac- 
turers must meet one another half-way. An admirable 
opportunity to discuss the details of the proposal in all its 
bearings will be afforded at the Institution of Mechanical 
Engineers next week, when Prof. Darsv will again read a 
Paper on the subject, and we trust that then some definite 
action will be taken by those in authority. An effective 
reform in our methods of engineering education, initiated by 
one of our leading manufacturers and supported by the 
Principal of London University, may well have results of 
national importance. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Blectrician Office, post 
free, on receipt of published price. Add 5 per cent, for abroad, or for foreign books) 


Electricity as Applied to Mining. Ву Авноцр Lurrow, G. D. 
ASPINALL PARR and HERBERT PERKIN, (London: Crosby Lockwood 

& Son). 

This subject has been treated in a fragmentary manner in 
numerous Papers read before various societies, but in only a 
few instances has it been dealt with exhaustively in a book. 
The reasons are not far to seek. Of necessity such a book 
demands an electrical side” and a “mechanical side,” and the 
number of men possessing the dual knowledge and willing to 
undertake the task is limited. The joint authorship of this 
new work is perhaps a step in the right direction, and certainly 
has tended to give a practical value to the contents, but this 
has been gained to some extent at the expense of uniformity 
of style and even of clearness of diction. For example, on 
р. 158 “ The amount of drop permissible is not a percentage 
in every case, but such a voltage as is sufficient to force the 
permitted density of current against the resistance,” and on 
р. 145, “ The pressure required to force the current bact from 
the motor to the generator is equivalent in effect to the back 
pressure in the cylinder of a steam engine," The italics are 
ours. In both quotations the meaning is obscure, and the 
comparison in the latter is inapt. . 

Engineering is now so complex that it seems hopeless within 
the limits of a single volume to deal adequately with even one 
of the branches into which it is becoming more and more 
specialised. These difficulties are fully set out in the preface, 
and the joint authors state clearly that their prime object is 
to assist the mining engineer. That they have succeeded in a 
large degree goes without saying—their names are sufficient 
warrant; but in a second edition we would suggest the dele- 
tion of certain scrappy details, next to useless as given, and 
likely to be misleading owing to their incompleteness, for 
instance, the brief notices of the Meldrum destructor, the steam 
engine indicator, steam turbines, &0.; while the reference to 
electrical measuring instruments, on рр. 109 to 112 inclusive, 
seems to give just sufficient information to lead to a practical 
demonstration of a little knowledge being extremely dangerous. 

Chapter VIII. deals exclusively with electric cables, the 
selecting of a suitable type and the methods in vogue for 
erecting them above and below ground. Much usefal infor- 
mation is here condensed in a convenient form. Chapter VIII. 
will, we fear, prove a stumbling block to many a mining 
engineer. It discusses the efficiency of an electric plant, 
comparing continuous, single, and three-phase alternating- 
current systems, and giving frequent numerical examples and 
some complex tabulated data of the economies with line losses 
of 5, 10 and 20 per cent. for different pressures and distances. 
The net results are, probably, correct, but there is so much 
condensed into the 14 pages that it is very hard reading, much 
beyond the grasp of the average mining engineer as it is 
written, and likely to lead to costly mistakes unless taken 
under advice. With judicious expansion and judicious omis- 
sions this could be converted into three excellent chapters. 
Chapters IX. to XII. form the огох of the book dealing with 
the practical application of electricity in mines. The reader 
will here be in close touch with the authors, and passing by 
occasional incursions of electric blasting and electric safety 
lamps, about which he is sure to have already very decided 
opinions, he will find much food for thought. . 

The book concludes with a review of the ‘Dangers of 
Electricity.” These rightly are not minimised, and counsels 
of perfection are given for arranging the plant. This is by no 
means the least important part of the book, although we fear 
it will be some time before mining engineers test cables with 
a Wheatstone bridge and endeavour to localise a fault by 
‘‘ resistance’’ as suggested. In most mines, we imagine a 
smart linesman with an ohmmeter, or even a detector, and a 
good pair of eyes would find the spot before the electrician " 
could find z with the necessary degree of accuracy. 

The book, on the whole, is a good attempt to meet a 
growing want, and, in spite of the faults we have alluded to, 
is well worthy of a place in the mining engineer's library. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмев р’Агве.] 


Radium Emanation.— E. Rutherford and Е. Soddy give a 
number of particulars of the '* emanations " of thorium and 
radium which bring those two elements into closer parallelism 
and unify our views concerning emanation—i.c., the projec- 
tion of particles or molecular aggregates which act for some 
time as independent centres of radio-activity. The main 
difference is that the intensity of the radiation from the 
thorium emanation falls to half its value in one minute, 
whereas that of radium takes four days to fall to half its value. 
This is in contrast with the fact that the excited or secondary 
radio-activity produced by radium decays in a few hours, while 
that produced by thorium requires days. Thorium X“ 
appears to be intermediate between thorium and its emanation, 
but no such intermediate Radium X can be traced. The 
emanating power of radium chloride in solution is about 200 
times its emanating power in the dry solid state. Neverthe- 
less, it is certain that the emanation is produced at the same 
rate in the solid, only it gets occluded, and rushes out on 
dissolving the substance. It is probable that the occlusion of 
the ultimate products of radio-activity is a common event in 
radio-active substances, and the authors suggest that prob- 
ably helium is such an ultimate product. 

(RuTHBRFORD and Soppy, Phil. Mag., April, 1903. ] 


Charge on the Ion.—H. A. Wilson has made а fresh determi- 
nation of the charge on a Röntgen ray ion, and has found 
the value 3:1x 10 electrostatic units. This agrees very 
well with Townsend's value 3x 10-!? obtained by bubbling 
newly-prepared oxygen through water, and confirms Thomson's 
suspicion that the original value 6 5 x 10 was too high because 
the cloud was formed on negative ions only, and not on both 
kinds as was supposed. The method used depends upon the 
fact that the ions produced in air by Róntgen rays act as nuolei 
for the cloudy condensation of water vapour when supersatura- 
tion exceeding а definite amount is produced by a sudden 
expansion. The author used an expansion of about 16cm. or17em. 
of mercury, which produced condensation mainly on the negative 
ions. .The cloud was produced between two horizontal brass 
discs, 0-6om. apart, which were given a difference of potential 
of 2,000 volts. The cloud fell with a certain velocity from 
which the diameter of the molecules could be calculated. 
This velocity was accelerated by the field. The majority of 
the molecules fell in 28:65 seconds without the field, and in 
17:22 seconds with it. Some sets of nuclei fell more 
rapidly, probably because they contained more than one elec- 
tron each, and коше, which contained positive ions, fell much 
more slowly. The radius of a molecule of air comes out at 
1:2 x 10-%ош. 

. [H. A. wilson, Phil. Mag., April, 1903.] 


Radio activity of. Uranium.—E. Rutherford and F. Soddy 
have examined е process by which uranium loses and 
recovers its /J-rays or negative electrons. Sir William Crookes 
showed in 1900 that uranium can be deprived of these rays 
by precipitating from an aqueous solution by means of 
ammonium carbonate and re-dissolving the pure uranium with 
an excess of the same reagent, which leaves the Uranium X ” 
as an insoluble residue. This ‘‘ Uranium X ” sends out deviable 
photographically active rays, but these diminieh in intensity 
by about half in 22 days, and nearly disappear in 160 daya. In 
exact proportion as the “Uranium X“ loses these B- rays, the pure 
uranium recovers them and adds them to thenon-deviable posi- 
tive electrically active a-rays, which are unaffected by ammo- 
nium carbonate. It is just as if the power of emitting -rays or 
negative electrons found its way back to its original abode 
within the pure uranium. Thus а supply of Uranium X" may 
be chemically produced until the uranium is consumed, the 
total radiation remaining always the same. Thorium shows 
an exactly similar behaviour, but its study is complicated by 
the presence of an “emanation ” and by induced radio-activity. 
Both the increase and decrease of uranium radio-activity are 
in geometrical progression. 

[RuTHERFORD and Soppy, Phil. Mag., April, 1903.] 


Chemical Affinity at Low Tamperatures.— Having found that 
solid fluorine and liquid hydrogen are capable of combining 
at temperatures ав low as —252deg., or 21deg. absolute, 
Н. Moissan and J. Dewar have further studied the affinity 
of fluorine at — 187deg. They find that that affinity is suffi- 
cient to produce the combination of sulphur, selenium, 
phosphorus or arsenic without external energy, to decompose 
calcium oxide with bright incandescence, and to produce the 
explosion of a mixture of anthracene and fluorine. 


[MorssAN and Dewar, Comptes Rendus, March 30, 1903.) 


Undamped Waves in Wireless Telegraphy.—H. T. Simon and 
M. Reich point out that at the present we are only able to use 
successive trains of rapidly-damped oscillations, separated by 
comparatively long intervals. Hence it is at present impos- 
sible to emit waves capable of producing sharp resonance, 
such as the waves emitted by a tuning fork. The greatest 
progress is, however, bound up with this very problem, and if 
it were possible to emit a train of regular periodic oscillations 
of high frequency, the problems of syntony and of wireless 
telephony would soon be solved. They believe that the solution 
lies in the direction indicated by Duddell's singing arc (see The 
Electrician, Vol. X LVL, pp. 269 and 310, 1900), where a continuous 
current is sent through an arc lamp in one branch circuit and 
а capacity and inductance in another branch circuit. The 
current breaks into sinusoidal waves whose frequency can be 
judged by the pitch of the note emitted by the arc. That 
frequency does not exeeed 20,000 per second. But higher 
frequencies may be obtained by substituting а mercury lamp 
for the arc. The authors have succeeded in pushing the 
frequency as far as a million per second with an Arons lamp 
as modified by Hewitt. Better results would be obtained by 
a spark-gap in a vacuum fed with continuous current. The 
orcillations could be strongly damped and brought very close 
together, so as to constitute practically a sine discharge. The 
power required would be very high and would go into several 
thousand horse-power for wireless telegraphy. But the results 
would be of corresponding value, 


(Simon and Reicu, Physikal, Zeitschr., April 1, 1903.) 


Syntony in Wireless Telegraphy.—F. Braun det oribes an 
arrangement by which several independent wireless messages 
may be received simultaneously at the same station. It was 
devised primarily to reduce the height of the receiving antenna. 
The receiving wire, with the resonator in its centre, is not 
stretched vertically, but slantingly in a plane containing the 
sending wire. The slant should be about 1 in 12, The 
E.M.F. induced in the resonator is only in proportion to 
the vertical height between the terminals, but as long as the 
horizontal projection of the wire can be practically identified 
with its length, the E.M.F. proceeding along the wire will 
always have equal phase with the ether wave passing over it, 
and resonance will take place. On turaing the wire out of 
the gender plane by some 10deg. there is no response. When 
the distances аге such that the detector becomes uncertain, а 
displacement of 45deg. may become necessary. The vertical 
height of the receiving antenna need not exceed about 
5 metres. Another apparatus, due to the late Capt. von 
Sigsfeld, consists of two vertical wires of quarter wave- 
length, joined by & horizontal wire of half wave-length, with a 
coherer in the middle. On placing its plane across the line of 
propagation of the sender waves, it ceases to respond, but 
response is re established by rotating the plane by some 10deg. 


LF. Braun, PAysikal. Zeitschr., April 1, 1903.] 


Comparis n of Small liesistances,—In the comparison of 
standard resistances it is considered essential that the error 
should not be of a higher order than one millionth part. The 
only method capable of such extreme accuracy in the case of 
small resistances is that devised by Lord Kelvin, and familiarly 
known as Thomson's potentiometer method. W. Jaeger, 
S. Lindeck and Н. Diesselhorst have made two series of com- 
parisons of small resistances by this method—one in 1901 
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U 
and the other in 1902— and they now give а fall account of 


both series. They put the equation into the form 


A 4/1 d „ 
B 50 A+B ) 
where А and B are the resistances to be compared, a and 5 


the standard resistances, d the resistance joining À and B 
direct, and w a correction term defined by the equation 


„=(А +)(В8+8)_, 
a/b , 


where a and f are the auxiliary bridging resistances. The 
arrangement used for comparing unequal resistances is shown 
in the am. Since а and [В only occur in conjunction 
with A and B, no connections between A and а or B and 8 
enter into account. It remains to determine the transition 
resistances z, and 2. This is done by removing а and f, 
breaking tke connection between a and b, and passing a current 
through az, AdBz,b. Then the resistances 2, A: d: В: 2, are 
in the proportion of the differences of potential at the points 
1—9, 2—9, 8—4, 4—5, 5—6. To quote a remarkable 
cxample of these measurements, two nominal 0:0001 ohm 


standards showed true resistances of 1,000,288 x 10-0 and 
1,000,107 х 10—* respectively in December, 1901. Measured 
three months later, the values amounted to 216 and 082 
respectively in the last three places. The differences are of 
the order of one part in 100,000, the best that can be accom- 
plished at present with these very small resistances. 

[Jazozn, LINDECK and DIESSELHORST, Zeitschr. für Instr., 2 and 5, 1903.) 


Disinteyration of Platinum Metals.—The disintegration of 
electrically-heated platinum and kindred metals in air puts 
а formidable difficulty in the way of their utilisation for heat- 
ing purposes. This is especially the case with iridium, which 
is otherwise the most suitable metal on account of its high 
melting point. With a view to meeting these difficulties, 
L. Holborn and L. Austin have made some measurements 
with the various metals at different pressures and tempera- 
tures and in various gases. These experiments brought out 
a characteristic difference between palladium and the other 
metals. The disintegration of palladium varies greatly with 
the pressure, but not with the nature of the gas. In plati- 
num, iridium and rhodium the reverse is the case. Thus, 
a sheet of platinum 1mm. wide, 01mm. thick and 75mm. long 
loses 0:68 milligramme in half-an-hour in open air when 
heated to 1,500deg., whereas in oxygen it loses 9:41 milli- 
grammes and in nitrogen 0 05 milligramme under the same 
conditions. In rhodium the loss is about half that in plati- 
num, but in iridium it is about 20 times ag great. Palladium 
heated to 1,850deg. loses 1 milligramme in open air or nitro- 
gen, but the loss becomes 7:3 milligrammes on reducing the 
pressure to 25mm. The authors suppose that palladiam 
undergoes sublimation, while the other metals are subjected 
to some kind of chemical action. | | 

ibn [HOLBORN and Avsrix, Sitzungsber, Akad, Berlin, 12, 1903.] 


PHOTOMETRIC TESTS OF STREET LAMPS. 


An interesting report has been issued by Mr. J. W. Bradley, 
engineer to the City of Westminster, relating to photo- 
metric tests which were carried out by the testing branch of 
his department during the months of April, May, August and 
September, 1902. : 

Prior to the introduction of electric light, the lighting of 
the parish of St. George's was effected by means of flat flame 
gas lamps burning 5ft. per hour in the inwards and South 
Belgravia districts, and 4ft. per hour in the Grosvenor-place 
district, with a few lamps in special situations burning 6ft., 8ft. 
and 106. per hour. The gas to the lamps in the two former 
districts was paid for by the average meter system, burning 
on a scale of 8,8801 hours per annum, and in the latter by 
contract, on scale burning 3,940 hours per annum. At the 
end of the June quarter there remained 544 gas lamps paid for 
on various systems, but these will be removed on the comple- 
tion of the electric installation, leaving about 46 incandescent 
lamps in the streets on the Chelsea Borough boundary, which 
will cost about £282 per annam. ш 

The late Vestry entered into an agreement for 80 years, ter- 
minating on August 26, 1930, with the Westminster Electric 
Supply Оо. for the supply and fixing of a minimum number of 
600 arc lamps, with power to the Vestry to increase the number. 
The company have to provide all mains, fittings, lamp columns, 
arc and incandescent lamps, &c., and to maintain them for а 
continuous current of 750 or 500 watts per arc lamp and 120 
and 60 watts for incandescent lamps, and are to connect 
lamps to alternate circuits. In case of failure a penalty of 1s. 
per arc lamp and 1d. per incandescent lamp for every quarter 
of an hour is provided, with a maximum of 5s. and 6d. respec- 
tively. The lighting is to be on a table set out, burning 
8,940 hours per annum, and at the following charges :— 
750-watt arc lamps s per ann.; 1924, рег hour per lamp for extra light. 
120 j,incandesent 4 „ | 094 „ і | 

» э » 0:184. MI | » ” 

These charges are subject to a cumulative rebate of } per 
cent. per annum for each year after first year. With regard 
to the cost of street lighting in this parish, in making a 
comparison between the previous gas lighting and the present 
electric lighting, Mr. Bradley finds that gas lighting during 
the years ending March 25th :— | КА 


1895 QUIE ve чала o toti e a RN REN £10095 4 1 
1:7 ао each NC SONDA 9676 0 6 
ТИИ ULT. эшш: 9988 2 2 
1800... docs р у ыздын 9,739 8 10 
О ыы ми Шашы ыктын» 9,005 14 6 


or an average of 29,700 108. per annum. 
The erection of electric lamps throughout St. George's is 
now nearly completed, and when finished, will consist of :— 
8—750 watt lamps at £32= £256 


500 ) » » 22 — 20,790 
177—120 „ „ „ 4 708 
*40—120 n ” ” 4= 160 
Total coat per annum .. 821,914 


Photometric tests of an electric arc lamp consuming 500 
watts per hour (Westminster Electric Supply Corporation) 
gave the following :— 


Date tested. ; Position of lamp. Height of lamp. | Candle-power 


May 1, 1902 (1) Grosvenor-place | 22ft. бір. opal globe 585 
Ditto (2) Ditto | . Ditto 590 
Ditto (3) Ditto Ditto 582 
Dit (4) Ditto Ditto 610 
Ditto (5) Ditto Ditto 711 
Ditto (6) Ditto Ditto 972 

Average... 615 

Sept. 3, 1902 | (1) Grosvenor-place | 22ft. бїп. opal globe 3141 
Ditto (2) Ditto Ditto 740 
Ditto (3) Ditto Ditto 765 
Ditto (4) Ditto Ditto 655. | 
Ditto i (5) Ditto Ditto | 610 
Ditto Ditto | 685 

" Average... ! 691 


| 6) Ditto 


* These 40 lamps area provision in respect of refuge lighting in Mayfair 
district, the positions of which are not yet set out. 

t Carbons giving very poor light. Later on in the evening theflight became 
more brilliant. Not included in average. x 
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The parish of St. Margaret's is entirely lighted by gas, and 
until 1899, the ordinary type was a 5ft. flat flame burner, 

Prior to the introduction of electric light the parish of 
St. Martin-in-the-Fields was lighted by means of 6ft. ordinary 
flat flame burners. On September 17, 1899, an agreement 
was entered into with the Charing Cross and Strand Elec- 
tricity Supply Corporation for the lighting of certain main 
streets, and the installation consists at the present time of 
100 lamps. The agreement is for 21 years, determinable at 
the end of seven or 14 years, but if so terminated the Vestry 
shall purchase the company’s mains at a fair price settled by 
arbitration as between a willing vendor and a willing pur- 
chaser. The Vestry are to provide, erect and maintain 
columns and carriers, the company providing all mains, &c., 
and a direct-current 500-watt arc lamp, each alternate lamp 
to be on a separate circuit. The charge is fixed at £28 per 
lamp per annum, and 1}d. hour for extra lighting. А 
penalty of 6s. per lamp per hour, calculated by half-hours, їн 
provided in cases of failure. Ooncurrently with the introduc. 
tion of electric lighting the Vestry proceeded to improve the 
lighting of the remaining side, or minor streets, and after 
experimenting with several lamps of the incandescent type, 
eventually adopted the system of the Street Lighting Co. of 
Liverpool, and fixed their type of lantern and burner. 

The following are the results obtained by testing an electric 
arc lamp, consuming 500 watts per hour (Charing Cross and 
Strand Electric Light Co.) 


; Height of Candle- 

Date tested. Position of lamp. | lamp. power 
April 21, 1902 |(1) Refuge, Whitehall......... 22ft. бі. 400 
Ditto (2) Ditto Ditto 445 
Ditto (3) Ditto Ditto 596 
Ditto (4) Ditto Ditto 466 
Ditto (5) Ditto Ditto 410 

| ` Average. 465 
April 28, 1902 | (1) Refuge, Whitehall. 22ft. 6in. 445 
Ditto (2) Ditto Ditto 414 
Ditto (3) Ditto Ditto 490 
Ditto (4) Ditto Ditto 466 
Ditto | (5) Ditto Ditto 930 

| Average ... 561 

Sept. 1, 1902 | (1) Kerb, Whiteball-place ...| 22ft. біп. 800 
Ditto (2) Kerb, Northumberland-a Ditto 1,030 
Ditto ($) Refuge, Ditto Ditto 990 
Ditto (4) Refuge, Ditto Ditto 1,010 
Ditto (5) Kerb, Morley’s Hotel ... Ditto 915 
Ditto (6) Refuge,St. Martin’s Churc Ditto 875 

Average ... 987 


The lighting of the parishes oomprised in the late Strand 
District is entirely. by gas, and consists, with few exceptions, 
of triple flat-flame burners, consuming 15%. per hour, fixed in 
Sugg's Victoria lanterns. 

On November 9, 1896, the late Vestry of St. James’ entered 
into an agreement with the St. James’ and Pall Mall Electric 
Lighting Co. for the lighting of about 60 lamps in Regent- 
street, Piccadilly-cirous, Shaftesbury-avenue, Coventry-street, 
Lower Regent-street, Waterloo-place, and St. James’-street, 
Pall-mall and Piccadilly. The agreement is for seven years 
certain, and thereafter at 12 months’ notice. The late Vestry 
provided and erected the lamps, columns, &c., including the 
arc lamps, and maintain them, and the company laid all 
mains. The company have to supply current not less than 
10 amperes of such pressure as to ensure a steady light from 
sunset to sunrise,” the gas company's lighting tables to be 
taken as а basis, the installation now consisting of 66 lamps, 
65 at £80 and 1 at £278. 10s. Payment із made at £30 per 
10 ampere lamp per annum, and at 2d. per hour for extra 
current. Electric arc lamps, consuming 500 watts per hour 
(St. James’ and Pall Mall Electric Light Co.) gave the results 
tabulated at the top of next column. A penalty of 1s. per 
quarter-hour (with a maximum of 5s.) is provided in case of 
failure of light. 

There are within the City of Westminster several instances 
of experimental lighting. A number of incandescent gas 
burners are fixed in St. James’-square, Burlington-gardens 


Date 


tested. Position of lamp. Height of lamp, ` | Candle 
1902. | power. 
April 50| (1) Refuge, Piccadilly ............ 20ft. 6in., crystal globe | 878 
Ditto | (2) Ditto Ditto 658 
Ditto | (3) Ditto |  .......... Ditto 165 
Ditto | (4) Ditto  ........ Ditto 531 
Ditto | (5) Ditto [ !l Ditto 798 
Ditto | (6) Ditto . Ditto 809 
Ditto | (7) Refuge, St. James’-street ... Ditto 688 
Ditto | (8) Ditto 95 Ditto 608 
Ditto | (8) Ditto Ditto 517 
Ditto |(10) Ditto Ditto 484 
Average 674 
April 50 (1) Refuge," St. James'-st. (top) | 22ft. 6in., opal globe 690 
Ditto | (2) Ditto Ditto 750 
Ditto | (3) Ditto Ditto 607 
Average 676 
May 6 (1) Refuge, Pall-mall ............ 20ft. 6in., crystal globe | 943 ` 
Ditto | (2 Ditto ............ Ditto 595 
Ditto | (3) Refuge, St. James'-street ... Ditto 673 
Average ............ | 797 
May 6| End of St. Jamee'-place ......... 20ft. 6in., orange globe 706" 
Sept. 5| Footway, Pall-mall ............... 20ft. 6in., crystal globe | 648 
Ditto Diese Ditto 618 
Dit to TT Ditto 618 
Ditto Dittoodododd Ditto 605 
Ditto Ditto o. l aranea Ditto 575 
Ditto Ditto . — ае Ditto 
Average -| 598 


* Special globe. 


and Beak-street, and inasmuch as incandescent lighting of 
this type cannot now be regarded as experimental, Mr. Brad- 
ley recommends that they be discontinued, unless there is a 
disposition to extend the system to the remainder of the 
locality, and from his experience of incandescent lighting he 
does not hesitate to advise that in all cases where gas is used 
for street lighting the incandescent system should be adopted. 

Photometric tests on Sugg’s high-presbure incandescent 
mantles showed that the candle-power varied from 897 on a 
146. бір. lamp in Parliament-street to 686 on a similar lamp 
in the ваше street. These figures only applied when the 
mantles were in good condition and when the hydraulic pree- 
sure gear was working, otherwise their values depreciated very 
considerably. Among the various tests carried out on gas 
lamps, we notice one referring to cluster of four globes over 
the chalet at Charing Cross, fitted with Welsbach high-pressure 
incandescent mantles (self-intensifying) and supported by a 
post 14ft. 6in. in height. This test gave the astonishing 
figure of 2,716 o. p.; on the other hand, there was one ordi- 
nary incandescent burner in Victoria-street that was too dull 
to teet. There were nine tests carried out on ordinary flat- 
flame burners, consuming 6:16 cubic ft. per hour each, and 
the average worked out at 61 o.p. for a cluster of three 
burners. Two incandescent electric lamps, consuming 120 
watts each, gave 52 c.p., and a portable Kitson oil lamp gave 
values varying from 856 с.р. to 504 с.р. Mr. Bradley has 
drawn out the following table of results, which are с 
as absolute standard values, but only as information ting 
from the conditions which obtained at the time of testing. 
Clear nights were selected, in order that atmospheric conditions 
might not affect the results, and the tests were taken.in the 


— — — — 


Table showing Distance Apart at which Different Lamps should 
be Placed $n order to Illuminate the Pavement midway between 
Two Consecutive Lamps with an Intensity Equal to that of 
One Candle placed 3/t. away, Based on the Foregoing Results. 


Average! Average | Distance! No. of 
Description of work. noe candle- | height of | apart | lamps 

power. column. in feet. per mile 
Electric arc lamp ............ 50 670 | 22. Oin. | 107 49 
Sugg's high pressure ...... 15 494] ; 14ft.6in. | 95 57 
Flat flame, 18'48ft. per hour | 9 61 126. Jin. 51 170 

Incandescent mantle, 4 2ft. | | ‚ | 

per һоиг..................... 16 58 t 114. бір. | 50 | 174 
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| | Cost of light. 
No. of Average Capital ! 5 ee of ing and | Total cost Total cost |Hours of | Total cost 
ae irs | g fund | illuminant А per candle- burning рег candle- 
Description and position of lampe. lamps candle- | cost per per lamp maintenance per lamp power per per power- 
tested. power. ot lamp. per annum. per annum. 5 per annum. annum. annum. hour. 
Electric arcs, Whitball.place and North- 6 937 . £40 On 30 years’ £28 £30 0 0 7˙7d. 5,940 0:001954d. 
umberland.svenue (Charing Cross Co.) | period, say £2 | 
Electric arcs, Pall Mall (St. James' and 6 598 45 On 14 years’ £30 i 64 0 0 13:6. 3,879 0:0035 
Pall Mall Electric Supply Co.) | period, say £4 | | 
Electric ares, Grosvenor-place (West- 5 691 | — — ——| — £22 —- ~ 22 0 0 7:65 5 940 000194 
minster Electric Supply Corporation) | 
Sugg's high-pressure burners in White 5 552 15 On 30 years“ E13 6 2 £4 5 10 18 5 0 795 5,940 0`00202 
hall, incandescent mantles life, say 155. | 
Ordinary single burner, incandescent 6 62 6 Do., 6s. 20 0 14 0 510 0 135 5,940 0`00345 
mantle, on footways, Victoria-street = ~- 24 i 
Ordinary flat-flame burners, footway in 6 61* 8 Do., 8s. £5 0 2 518 2 246 5,940 0:00625 
Whitehall, burners, each 616ft. per hr. | Е 
Ordinary sivgle burner, incandescent 5 37 6 Do., 6s. £1 10 11 £1 1 0 2 17 11 18:8 3,940 0:00477 
mantle, Carlton House-tet race — — 
Ordinary flat - flame burners, footway, 6 55 8 Do., 88. £9 0 10 | 9 810 41 5,940 001043 
Cbandos-street, Strand, 5ft. per hour | | 


— — 


somewhat with different lamps. 
A further report issued by Mr. Bradley contains the above 
table, showing comparative costs. 


COUPLINGS FOR UNSCREWED CONDUITS. 
BY DONALD SMEATON MUNRO. 


The ordinary method of using slip couplings on a light 
gauge steel tube is undoubtedly the cause of a large propor- 
tion of the accidents to lighting installations. If the tube be 
enamelled, aud the enamel is left on its ends and on the 
inside surface of the coupling, a fair mechanical joint can 
often be made at the expense of electrical continuity. If the 
enamel be removed, there is neither а good mechanical nor a 


very permanent electrical joint. The futility of the unaided 
elip joint is ко well known that no impartial electrical engineer 
could look on it with favour. Yet unscrewed conduit systems 
undoubtedly have advantages over the screwed variety in 
several respects. The time taken to wire the average house 
can be lessened by fully one-half. The cutting up of walls 
and floors of a finished house is very much reduced. The 
flexibility of a light tube allows of few flooring boards being 
lifted, and it can be more easily fed behind plaster laths, or 
more easily concealed in the ordinary depths of plaster on a 
brick or stone wall, There is also less likelihood of water con- 
densing in or on a light tube, as the metal more rapidly 
assumes the temperature of its surroundings. The oil or 
metal parings—dangerous to conductors but incidental to the 
screwing of tube—are absent. The temptation to turn the 
tubes when the wires are in is removed. | 


* Only gives this candle-power up to midnight. 


Burn 5 cubic ft. after midnight. 


When this class of conduit is used, it is the custom, in the 
firm with which the writer has had most experience, to pre- 
pare the couplings and bends before they are actually put in 
position. The enamel is filed off and a ring of bright metal 
about zin. broad is left round the centre of coupling or bend; 
two pieces of No. 18 copper wire are lapped side by side 
several times round the cleaned part, leaving two double ends 
about 5in. long. The wire is soldered to the coupling with 
© spirits of salts " as а flux, and the lapping is then given a 
coat of black varnish. When a janction of tubes has to be 
made, the inside of the coupling is scraped clean, also the 
tube ends for a length of lin., also rings of bright metal are 
filed about Зір. from ends of tubes. The tubes are inserted 
in the coupling, a double end of copper wire is lapped round 
each ring, soldered and varnished. This makes a good job, . 
but it takes time. A copper bridging piece or copper coupling 
is less suitable. They have also tried running a bare wire 
alongside the conduit and bonding it at intervals, but that has 
not proved so generally suitable. Some firms depend for 
continuity on several centre dabs made with а punch on 
the outside of their couplings when the tubes are in position ! 
Others merely drive a brass sprig between tube and slip 
coupling. 

The accompanying drawings illustrate three methods, which 
are quite electrically and mechanically sound. They can all 
be very cheaply made, very easily fixed, and a workman with 
the very minimum quantity of brains or skill can hardly fail 
to make an efficient junction with them. In the first, the 
enamel is cut through by stout little steel pinching screws 
with chisel or cone points, which also slightly distort the tube 
and force ita cleaned outside surface hard against the cleaned 
interior of coupling. In the second pattern the screw on 
either the coupling or the nutsis made on a slight taper, and 
the coupling is split along its whole length, or partially split 
in several places as shown. The action of screwing on the 
nuts compresses the cleaned surfaces into very close contact. 
The third has two tangential steel pins which screw into little 
tapped lugs on the coupling. The action of screwing them 
home scrapes off the enamel and bites into the metal of the 
conduit, at the same time pressing the tube into compressive 


‘contact with the coupling. | 


Ару of these methods for ensuring а strong and а continuous 
joint are equally applicable to the bends апа boxes of a 
complete system. ' 

These devices have been protected by application for patent. 


Crystal Palace Engineering School.—The ‘' Wilson” premium 
for the best Paper read before the Crystal Palace Engineering 
Society during the present session has been awarded by the 
Council to W. L. M. Thomas for his Paper on “ Light Rail- 
ways.” The premium was presented to Mr. Thomas on the 
occasion of the 91st distribution of certificates at the above 


school on April 8th. 


G 


1068 


A STUDY OF THE PHENOMENON OF RESONANCE 
IN ELECTRIC CIRCUIT BY THE AID OF OSOIL- 
LOGRAMS.* 


BY М. B. FIELD, M. I. E. E., A.M I. C E. 
(Concluded from gage 1034.) 


We now come to the oscillatory charge and discharge currents into 
circuits containing self-inductions and capacities. These experiments 
were made as indicated in Fig. 19, and are represented Їп curves 
XXX.-XXXVI. 

In the first series we start with capacity only, the charge and 
ee are go rapid that the oscillograph apparently overshoots the 
zero line. 


Series Il. 


Minimum L 
R= 24:95 Ohms Ls O K=TE M.F. Curve ХХХІ. 
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=== e representa, of course, the ratio of the frequency of the 


cscillation to the frequency of the supply circuit. 

It is interesting to think of the case where a voltage V is suddenly 
applied to one end of a coil of large self-induction and low resistance, 
the other end being free. The interruption in the circuit is equiva- 
lent to a very minute capacity. An extremely rapid oscillation will 
then be set up through the coil, and the potential at the free end 
will oscillate about a mean V with an extremely high frequency, the 
oscillation continuing for an appreciable time. We are now getting 
into the range of the wireless telegraphist. In the case of a cable 
being switched on to an alternator we may apply the selfsame result 
if the circuit be closed at the maximum of the E.M.F. wave, and 
this be sufficiently flat or the oscillation sufficiently rapid for us to 
assume that there is no appreciable diminution of the E M.F. during 
the time of one-half oscillation. In this case we may say the maximum 
voltage will be nearly twice V, and under other conditions leas. 

If the cable be already charged and have a P.D. at its terminals 
of — V, and be switched on to a circuit of Р.Ю. + V, the maximum 
to which it can be subjected will be nearly 3V. 

It will be seen at once in the case of a steady voltage V, and it can 
be shown to be equally true in any other case, that provided R is 
small in comparison with 2-nL in Fig. 22 the voltage across L due 
to the oscillation is at every instant equal and opposite to V, hence 


we have the same condition as that for resonance during the 


steady state— viz , that а current flowing through a self-induction in 
series with a capacity produces a P.D. across the former equal to that 
across the latter, but opposed in direction. In these initial stages 
we are, therefore, also dealing with resonance effects, the difference 

being that where we have a steady state of resonance we have to 


adjust L and K so that . -— correspondends to the frequency 
| 2 VLR 

of the supply circuit. During the unsteady state we have resonance 
with any values of L and K, for, given an initial pulse of E. M. F. or 
current, the frequency of oscillation (n,) will be self-adjusting, во 


that still 22111 
y LK 


R.P.M.= 760 V=3'9 Volts 


и 
Curve XXX. 


Curves XXXI.-XXXIV. represent the oscillations in the same 
circuit, as the self-induction is gradually increased. Itis to be 
noticed throughout that the resistance in circuit on discharge is 
always leas than that on “make.” An examination of Fig. 19 will | 
show that this is the case. | 

Curves XXXV.-XXXVI. were taken with exactly the same appa- 
ratus, with the exception of the self-induction. Here a different | 
transformer was used. I reproduce them on account of the irregu- with an inductive coil be closed when the E. M. F. is zero, the steady 


larities at“ make" and discharge. I cannot quite account for this. state is not instantly reached, for this would imply that the current 
Perhaps the mathematicians will tell me if some other effect is ' into the cable was very neatly at its maximum value, but we know 


If a circuit consisting of a cable in series 


possible, and, if so, it would be well worth while to try and repeat | 


it and investigate the matter further. 


Series 1! : Series Il 


that it will be zero. We have, therefore, to consider the expotential 
term inthe complete mathematical ex pression for the resulting current. 


- 


Series Il 


. Curve XXXII. Curve ХХХІІ. 


The curves themselves are curves of current ; but we know that 
the curve of E.M.F. across the condenser is of the same shape, but 
displaced in phase, the maximum of the E.M.F. occurring when the 
current is zero. 

In this case the maximum voltage across the condenser will reach 
nearly twice the steady value. 

There are two rules which it is of importance to keep in mind on 
account of their bearing on the voltage and current rises in alter- 
nating-current circuits when oscillations are started. They are as 
follows :— | 

‚ 1.) If in a circuit E of а capacity and а self-induction a 
voltage oscillation be started of which the initial maximum value is 
Vo the coefficient of the current oscillation will be 


—— 


- C, 1 
Irn Y LK’ 
where C, is the maximum value of the condenser current after the 
steady state has been reached if the voltage V, sin 27nt is applied 
at its terminals, 

(2.) If a current oscillation be started, of which the initial maxi- 
mum value is Co, the coefficient of the corresponding voltage 
oscillation will be 

У, l 

2xn Y LN | 
where V, is the maximum value of the voltage wave which must be 
applied to the terminals of the self-induction in order that the 
current, after the steady state has been reached, may be of the shape 
C, sin дт. , 


of the Institution of Eiectrical Engineers on February 10th, the discussion 
of which was continued at London on March 12 and 26, 1903, 


~ 


* Abstract of Paper read and discussed before the Glasgow Local Section 


Maximum L (Test) Transformer H.T. Open 
Curve XXXIV. К=15 М.Р. 
Curve XXXV. 


When this is done it will be found that the rise of voltage across the 
cable will be very small if switched in at the moment of zero E. M. F., 
but there will be а current oscillation of which the initial value 
equals the maximum value after the steady state has been reached. 

The author also considers mathematically special cases of suddenly 
switching open circuits consisting of a cable in series with a highly- 
inductive conductor such as a lightly-loaded transformer, and arrives 
&t the conclusion that under certain circumstances destructive rises 
of potential may occur, "These conclusions were not, however, tested 
by the oscillograph. 


А = 24:4 Ohms 
Н.Т. Ореп 
V= 28 Volts 


Curve XXXVI. — 


L (Test) Transformer 
K=1'5 M.F f. P. M. 760 


Part III: of the Paper is concerned with the effects due to distri- 
bution of the capacity in cables. An actual cable several miles in 
length cannot be regarded electrically as a single condenser, or as a 
combination of a few condensers determined simply by the number of 
separate cores, A definite and appreciable time is needed for a charge 
to be felt all along the cable. There is the same kind of problem 
to deal with as in sending signals through an ocean cable, where а 
pulse of E. M. F. takes time to travel from one end of the cable to the 
other. 'Th* author considers the poseibility of one of the harmonics 
of the impressed potential resonating with the pee uired for a 
pulse to travel twice the length of the cable. Ifthe applied E M.F. 
at the sending erd is periodic, and the reflected wave returns во as to 
be in step with 11, a dangerous state of reaonance causing extremely 
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igh potentials might possibly arise. On working out this case fora 
eure cable, with an ар E. M. F. at one end, consisting of 
а fandamental of 25 cycles, and a 13th harmonic, the author finds that 
the length of cable di re before a dangerous state of resonance 
is aet up is far beyond anything at present in use in this country 
for power transmission p Such cases need not cause elec- 
trical engineers uneasiness, but they deserve careful attention, for it 
appears to be within the region of possibility for resonance of this 
ter to occur on systems of moderate frequency if very long 
cables are used, and the generators possess slotted armatures con- 
taining two or more slots per pole per phase. Thus the author on 
applying his formul:e to a case of a cable about 24 miles long fed 
with currents of 50 cycles by a generator whose potential wave con- 
tains a 13th harmonic of frequency 650 cycles, finds that this 
13th harmonic hss its amplitude magnified 127 times at the 
far end of the cable owing to resonance. The author, after pointing 
out the great desirability of someone investigating the matter experi- 
mentally rather than mathematically, on circuits in which cable 
effects are imitated by suitably connecting up small capacities with 
wires containing resistance and self-induction, proceeds as follows :— 
There is etill an important aspect of the subject of high potential 
rises in circuits containing distributed capacity, self-induction and 
resistance (and every circuit does to a greater or less extent) which 
I have not touched upon. І refer to the initial disturbances in such 
circuits when the potential at any one point is suddenly altered. The 
subject is a very difficult one to treat mathematically in at all a 
general manner; it must, therefore, be experimentally investigated. I 
doubt, even, if the oecillograph will be of much aid here on account 
of the extreme rapidity with which the phenomena take place. 
A most interesting Paper on this subject, entitled *' Static Strains 
in High-tension Circuits and the Protection of Apparatus," was read 
by Mr. Percy H. Thomas before the American Institute of Electrical 
Engineers, February 14, 1902, which is well worth study by ali who 
are interested in the subject. І am under the impression (I hope I 
am mistaken) that the Proceedings of the American Institute of Elec- 


ттт. » V 


Fic. 31. 


trical Engineers are not read on this eide with the attention they 
deserve, and I will ask pamon for briefly explaining here the nature 
of the so-called Static Strains" of which the above referred-to Paper 
treats. 

In Fig. 31, S represents а source of high potential, V ; AB a circuit 
or line of any nature at zero potential. 

At the instant before о the switch the potential is repre- 
sented by the full black line in Fig. 31. Now,on closing the switch 
the line AB cannot, as we have seen, be instantly raised to the poten- 
tial V; in fact, at the moment of closing, the potential (assuming no 
spark occurs) all along the circuit would likewise be represented by the 
fullline in Fig. 31. Instantly, however, the charge in the portion of 
the еш ST begins to distribute itself over the whole system, from 
S to B, the first effect, being a tendency for the electrostatic charges 
in the neighbourhood of the switch to equalise themselves, resultin 
in x moderation of the steepness of the potential line, as shown dot 
in Fig. 31. 

Ths potential “front” will then travel along the system to B, 
becoming modified as it proceeds, depending on the constants of the 
line and circuit. The question is, What is the potential gradient at 
all parts of the circuit as this potential “front” reaches them? It 
is a question of vast moment. Everyone who has worked much with 
high-tension motors and transformers will have experienced difficulty 
owing to the short-circuiting of turns and layers in а most curious 
way. I have seen the winding stripped off high-tension motors, the 
insulation of which was punctured with innumerable pinholes, The 
normal voltage between turns is a perfectly definite quantity, and 
accounts in no way for the puncturing. But it is clear that if a 
potential “front” with a steep potential gradient traverses the 
winding the P.D. between neighbouring windings or layers may be 
very excessive in comparison with that after the normal steady state 
has been reached. For example, if the distance a in Fig.31 represents 
the 91 deg of two layers, it would be ible to have momentarily 
the full potential of the circuit across these layers. 

On switching a high-tension motor on to a circuit both poles 
cannot be closed simultaneously. On closing the first pole we have 
the state of things already discussed and represented in Fig. 31. The 
potential “front” on reaching the dead end of the circuit {s reflected 


back; there occurs, one may almost say, a “splash” of potential 
ibly analagous to the splash caused by a sea wave on reaching a 
unding wall, and similar to the reflected waves we have already 
isc 

The same thing will occur on closing the second pole of the circuit, 
only in this case the height of the potential front will be twice what 
it was in the preceding case, í 

It is, of course, difficult to say whether the strain on the insulation 
is greater in this case than in the preceding ; in general, we may say 
that if the front extends over a distance of more than two layers of 
the winding, the strain will be determined by the potential gradient. 

These potential fronts may be created at any point of the circuit 
by suddenly altering the potential at tbat point—e g., by short- 
circuiting, grounding and the like. 

This іва subject which will amply repay anyone who will undertake 
a careful research. 

In conclusion, I would like to state how very powerful a weapon 
in experimental research Mr. Duddell’s oscillograph should prove. 
There are а vast number of investigations, of which the above are 
but unhappy samples, which would amply repay any experimenter 
to carry out. It is only given to mathematicians to see clearly with 
the mind’s eye the full physical interpretations of their symbols to 
ordinary engineers, such as myself, who make no pretensions to 
wielding the mathematical weapons ; an optical investigation of such 
phenomena brings home in a clearer way than pages of mathematic; 
what is really going on. I would в t that the study of the effect 
of an arc on opening a high-tension circuit, what goes on in sparks, 
in so-called liquid capacities such as are used for starting single-phase 
motors, ешш the hysteresis loops of transformer circuits from 
the load current and voltage curves, and a number of other equally 
interesting and instructive series of experiments which suggest 
themselves at once, would form the groundwork for most delightful 
Papers. 

These subjects are, moreover, of the greatest commercial impor- 
tauce. Take, for example, the breaking of a high-tension cable 
circuit in air or in oil, and trace out the rises of potential in the two 
cases, At first sight one would think the air-break would be best ; 
it is not so, but quite the reverse, What effect has the air arc, then, 
on the circuit! 

I wish now to acknowledge the very considerable help my former 
assistant, Mr. S. Blackley, has rendered me in connection with the 
oscillograms here reproduced. It has meant many a night till 2 or 
3 a.m., but after a hard day's work he has given up his spare time 
and devoted himself to the work with the spirit of an enthusiast. 
I wish also to express my indebtedness to Dr. Magnus M‘Lean for 
the help he has given me in the preparation of this Paper. 


The discussion on the above Paper was taken conjointly with that 
of Messra Constable and Fawssett's Paper, Distribution Losses in 
Electric Supply Systems," an abstract of which appeared in The 
Electrician cf March 13th, 20th and 27th. 


Thursday, March 12th. 

Mr. L. ANDREWS, who dealt with Mesars. Constable and Fawssett's 
Paper, said that for some years he had been interested in this question of 
distribution losses at Hastings. About two years ago the losses in the 
summer months were about 50 per cent. of the units generated. Various 
alterations were made, and last year, during June and July, the losses 
were reduced to between 27 and 30 per cent. In order to locate the losses 
he placed ammeters in the sub-stations. The losses in the mains and 
transformers were 16:8 per cent. of the units generated, whereas he noticed 
the authors gave the figure for Croydon as 208 per cent. The losses in 
the low-tension mains and meters at Hastings were 10:5 against 9:8 per 
cent. && Croydon. At Hastings the whole of the high-tension feeders 
and transformers were cut out between ll and 12 o'clock at night, and 
were not switched in again until the next day. During the hours of light 
load the supply was maintained from the low-tension network from one 
sub-station near the works. This would probably account for his low- 
tension losses being higher than the figure quoted by the authors. He did 
not agree with the authors that it was not worth while to cut off the 
high-tension feeders in order to avoid losses during the period of light 
load. He noticed, too, that the Paper recommended that traus- 
formers should be cut off. He was of the opinion that attention 
should be drawn to the fact that the risk of switching transformers on 
and off was quite as great as, if not greater than, switching feeders 
on and off,and these risks could not be dealt with in the same way. 
Quite apart from the saving of the feeder losses there was а great advan- 
tage in having no high-tension work at all connected during the hours of 
light load, inasmuch as this was very much more convenient to the workmen. 
He considered that if the author's suggestion for cutting down meter losses 
—viz., doing away with all shunte—was to be carried out, it would only 
introduce other losses, such as the meters not starting on light loads. 
With very small meters, up to2 or 5 amperes maximum load, probably the 
saving in theshunts would wipe out any losses through meters not starting ; 
but directly they got beyond that point à tremendous amount of energy 
was lost. He had effected a very considerable saving by taking out his 
ampere-hour meters and putting in wattmeters, in spite of the meter losses. 

Major PHILIP CARDEW said that, looking back to the time when 
regulations were being settled it was lucky it was stipulated that all cables 
should be tested with twice the working pressure for one hour, seeing what 
a tremendous amount of increase of pressure could be obtained with 
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these exaggerated ripples. If this regulation were carried out, he 
thought the cables would stand all they were likely to be subjected 
to, even the amount of resonance that might take place. The prac- 
tical way to look at the question of charging and discharging cables 
was to assume that the cable must be capable of withstanding the 
extra load which came upon it. At the same time it occurred 
to him that, with a view to diminishing to some extent the danger 
to the cables of а long system with high pressure, something might 
be done in the way of modifying the switching on and off. Hitherto 
it had always been asumed that the actual contact was absolutely instan- 
taneous, but when it was considered what a lot might happen in one-fiftieth 
of a second, it occurred to him that the absolute contact was not by any 
means instantaneous, and that the cable was really eased off at high pres- 
sures—5,000 volts and upwards—by the arc which took place as the 
switch was closed. Further, consideration must be made of the effect of 
the closing of the switch as being, to some extent, an adjustable condenser 
rapidly increasing its capacity, and in series with the capacity of the 
cable. This being so, of course, the voltage on the moving contacta of the 
switch was continually diminishing as the charge increased, and on 
.the other band, the voltage across the cable was gradually increasing all 
that time. He thought that by some arrangement giving more capacity 
effect to the switch as it closed, very considerable relief would be obtained. 
The meeting then adjourned until march 26tb, when the discussion was 
resumed, . 
T 


TESTING THE INSULATION OF A THREE-WIRE 
NETWOBK. 


Mr. H. M. Sayers has worked out the following proof of Mr. 
Taylor's insulation test, ponte in our issue of March 20 :— 
Vi indicates that N <Р. 
Mr. Taylors proposition is then :— 
| NMP _ Уу 
МИ ЕРИ ЕРА . V, ү 
L 


With the normal connections, Diagram 1, 
Let C,—leakage from negative to earth; let C leakage from 
neutral to earth; let C,=Jleakage from positive to earth. 


BUS BARS 
Negative Positive 
Insu. Res. Р 

* P 
( )vbitmeter 

Earth : i 

Connection: 

fies . 

1. 


DiAaRAM I.— Normal Connections. VI = Reading of voltmeter, 


C, is ШЕТ through M and L in parallel; call this resistance J. 
Then Ј= ят; Also C= C, – Cy, and Vi-. 
Wich the test connections, Diagram 2, 


Leakage through N N Leakege through pp. 


РАВАМ II.— Test Connections. V reads zero. Ammeter in Positive 
artificial leak reads A amperes. 


The “normal connection ” 


leak t ; 
relations: — age currents have the following 


C,N 4- C,P - 2E, 
CN + (C, - C,)J =E, 
CP - (C - CY =E, 


P-N 


Whence C,=C,-C,=E PNG PAT N- 
J(P—N) 
m VITE pN+PILIN' 
Ј(Р- №) 
у PN+PJ+IN 
to that TVN NEN TON Я 
Ш NP (PN-PJ-«JN)L 
which simplifies to JNPL 


NPL+JPL+JNL-JNP’ 
Substituting 1 1 for J and simplifying this fraction reduces 


it to 
| MNP 
NP+MP+MN’ 


CA 


ELECTRIC LIGHTING OF THE CHELSEA PALACE 
OF YARIETIES. 


The only source of light in this theatre, as in the “ New * theatre, 
described on'p. 856 of our issue of March 13th, is electricity. Current 
is supplied by two companies—the London Electric Supply Co. at 
100 volts alternating, and the Chelsea Company at 200 volts con- 
tinuous. All lights throughout the whole of the auditorium and 
stage are so arranged that approximately one-half are on one com- 
pany's mains and the remaining half on the mains of the other com- 
pany. Great care has been taken to keep all conductors and tubes 
supplying the lights on the separate systems well away from each 
other, and the distributing boards are at least 6ft. apart. 

There are two 30kw. high-tension transformers in a special fire- 
proof transformer house under the stage, and from these two separate 
mains supply the stage switchboard on the alternating side. А 
special main from the Chelsea Company supplies that portion of the 
switchboard which controls the 200-volt continuous-current lamps. 
The switchboard consists of massive marble panels mounted on 3in. 
by 3in. angle irons and үрле on a substantial concrete platform 
10ft. above the stage. connections are made on the front, and 
in addition there is easy access to the board from the back. The 

roscenium wall has been 5 built for receiving the switch - 
board, the back of which is 7ft. away from the wall. 

Liquid resistances are employed for dimming purposes, the cones 
being lifted by an arrangement of pulleys and tracker wires fixed on 
polished steel shafting and worked from the front of the board by 
means of engine-turned iron wheels 16in. in diameter, with suitable 
locking gear for operating any dimmer independently or working the 
whole line simultaneously by meuns of the master lever. The 
dimmers stand behind the switchboard on the same concrete plat- 
form 8ft. away from the back of the board, and are mounted 
separately on trays with mushroom oil insulators, the whole standing 
on a suitable lead safe with drain in case of a jar containing the 
liquid being broken. 

In no instance does a cable carrying alternating current cross or 
touch one carrying continuous current, and to effect this an arrange- 
ment of iron ladders has been made, in which the rungs are covered by 
porcelain tubes, on which the cables rest. In addition to this, all 
pipes containing cables connected to one system are painted a 
different colour to those of the other, and every panel of the board is 
marked with bronze labels, stating which company supplies the 
panel. The stage plugs on one system are concentric, while those 
on the other are of the стора type, so that it is impossible to 
insert а 100-volt alternating plug into a 200-volt continuous socket, 
or vice verea. | : 

On the stage there is an equivalent of 1,600 8 с.р. lamps, in 
addition to four projectors and 60 amperes for a cinematograph. 

The auditorium and shelter lighting consists of an equivalent of 
1,000 8 c.p. lamps and eight 10-ampere arc lamps on the front. All 
the wiring is in Simplex ateel tube, efficiently earthed, and the whole 
installation was carried out by Messrs. Leo Sunderland & Co. . 

Instead of the old system of placing а card with a number on 1t 
in & hole iu the proscenium wall to denote the next turn, a 
very ingenious arrangement has been adopted. This consists of a 
rectangular frame filled with a number of sheets of metal so arranged 
as to present the appearance of а honeycomb, but the cells are of 

паге section instead of hexagonal. Each cell contains a small 
electric lamp, and by means of a sort of controller, in the “ prompt” 
corner, any arrangement of lamps can be illuminated. On the to 
of the controller is а dial bearing the figures O to 9 in numerica 
order, and when the handle is shifted round until it covers any one 
of these figures, that figure is caused to appear on the outside sign by 
means of brightly illuminated lamps. Above, is the word “ extra,’ 
and below "deputy," which are etched on glass and are invisible 


Q.E.D. 


J except when the lights behind are switched on. 
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The particular indicator at the Chelsea Palace of Varieties may be 
used for any number up to 19, but it is үе ему to increase 
this, by suitable arrangements, almost indefinitely. It was made 
and fixed by the Electrical Name and Numerical Sign Co , who have 
installed their apparatus at many of the principal music halls in 
London and the provinces. They have also fitted up four signs, 
measuring 42in. by 16in. on the Birmingham Town Hall for ing 
cabs. During the recent visit of Sousa and his band to Windsor 
Castle one of the company's signs was used to indicate the numbers 
of the selections played. It is anticipated that the es will be 
largely use d at railway stations for indicating the arrival and departure 
of trains. 


THE USE OF ELECTROLYTIC OXYGEN AND 
HYDROGEN IN ACCUMULATOR WORKS. 


A recent issue of the Centralblatt für Accumulaloren und Elementen- 
kunde contains an illustrated description of the Schoop type of 
apparatus for generating oxygen and hydrogen by electrolysis. The 
use of these gases in a special form of blow-pipe is extending ia all 
large secondary cell factories in Germany. No; only can better 
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electrical horse-power-hour. One cubic metre of the mixed 

(353 cubic ft.) can be obtained, therefore, with an expenditure of 
energy equal to 6:8 н.р, hours, or 6:2 н.р, hours if the electrolyte 
be warmed. With power at 4pfg. (about àd.) per electrical horse- 
power-hour, this represents 16:8pfg. to 19:2pfg. (2d. to 24d.) per 
cubie metre of detonating gas. [Apparently there is a slight error 
here. 62х$=3°14., not 2d.] 

The gases obtained from the Schoop apparatu contain, the oxygen 
about 1 per cent. hydrogen and the hydrogen about 2 per cent. 
oxygen as impurities ; and no pam is required before using 
the gases for ordinary industrial purposes. The capital outlay upon 
the Schoop form of apparatus lies between 100 and 130 Ык (25 
and £6. 10s.) per cubic metre of gas required per 24 hours. 


ELECTRIC WIRING UP TO DATE. 


Mr. W. A. CHAMEN, in opening the discussion, said that he had not 
prepared anything in the nature of a Paper. The secretary had asked if 
e would start a discussion on any subject, and as this was one which 
attracted his attention, at any rate, as much as any other, he proposed to 
open the discussion by making a few remarks with regard to wiring up to 
date. “Up to date” did not mean quite what they would expect. 
The first point was the number of cases of trouble they had with wiring 
connected to the Corporation supply. He did not suppose that any 
electrical eontraetors knew of the number of outbreaks of fire which were 
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THE SCHOOP APPARATUS AT COLOGNE FOR PRODUCING OXYGEN AND HYDROGEN GASES BY ELECTROLYSIS. 


joints be made with the oxyhydrogen blow-pipe in the lead sirips 
which form the electrodes of the cells, but lead-burning can be under- 
taken which was impoesible with the older method, in which hydro- 

n generated by zinc from sulphuric acid was used in an ordinary 
Blow pi The Schoop form of electrolytic cell for generating oxygen 
and hydrogen differa from the majority of such cells in the absence 
of a diaphragm and in the use of sulphuric acid of 123 specific gravity 
in place of sodium hydrate solution as electrolyte. The cell is formed 
of two concentric lead cylinders. The walls of these cylinders act 
as electrodes, the liberation of the gas at the outer wall of the inuer 
cylinder being prevented by a coating of some insulating material. 
By increasing the height of the lead cylinders, the gases can be gene- 
rated under any desired pressure, and the necessity for fans or pumps 
to convey the gases to the two gas holders can be thus avoided. 

The diagram from the original article is reprodaced below, aud 
showa а generating plant comprising five Schoop cells, EEEEE, 
two washing tanks, WW, through which the gases travel on their 
way to the gas-holders, and the necessary accessories in the way of 
electrical measuring instruments and preesure gauges. · 

The Schoop cell is said to be entirely automatic in action, and to 
require no attention beyond occasional хор ricum with distilled 
water. The E.M.F. required per cell lies between 3:3 and 3 6 volta, 
and 30 cells would therefore be required in series to utilise the ordi- 
nary 110-volt supply current. As the outer wall of the cell func- 
tions as negative electrode, the cells require iusulating from the 

und or supports apon which they are placed, and the gas pipes 
loading to the gas-holders must also be broken by rubber connecting 
joints, as shown at TM, to prevent current losses by these external 
conductors As regards the durability and yield of the Schoop cell, 
an apparatus similar in design to that, illustrated has been operated 
at Cologne by the Kölner Accumulatoren Werke Gottfried Hagen 
since January, 1902, without intermission, and has produced on the 
average 97:5 litres of hydrogen and half this volume of oxygen per 


really caused by bad electric wiring. One of the most fruitful causes o 
trouble seemed to be the improper use of metal-sheathed tubing with slip 
joints. Time after time when there had been a fire, and he had investi- 
gated the matter, he frequently found the causes of trouble to be the 
careless use of this tubing with its fittings threaded on to the wires like 
beads on a string. Often the proper bends, elbows, connectors or other 
special fittings designed by the ers for use with this tube were absent 
altogether, and gaps were left between the ends of adjoining tubes or 
between junction boxes and tubes, or sometimes these fittings were 
threaded on to the wire but not put together, being left hanging with 
their sharp edges ready to cut through the insulation of the wire. There 
was, of course, no pretence at continuity or bonding and earthing 
these isolated bits of tube or fittings. The wooden ferrules for 
protecting the wires from sharp edges at ends of tubes at switch 
or light points were very frequently not put in at all, and some- 
times were found threaded on to the wires but not attached to the 
end of the tube, so tbat they were rendered quite useless. At some point 
їп the installation the wire would get its insulation damaged by one of 
these edges and the tube would become alive. Where fires had occurred 
it was usually found that at some point one of these lengths of tube which 
had become alive was in contact with а tin or compo gas pipe, and that an 
arc had been set up by the current finding ita way to “earth” through the 
gas pipe. This arc burned a hole in the gas pipe and ignited the gas 
coming from the hole. Thera could scarcely be a more effective or certain 
way of starting a fire, but it was made still more effective by the fact that 
the pipe was melted away through the heat of its own gas flame. This 
flame, after setting fire to any woodwork at its starting point, proceeded 
to travel, and set fire to every successive point it passed. 

How was this shamefully careless work to be avoided? Would not the 
chances of it be greatly reduced if the use of tubes with slip joints were 
absolutely prohibited, and iron, steel or other strong metal tubes only 
used, under the condition that they should be either solid drawn or welded 
and jointed together by properly screwed joints? Would not this neces- 


* Abstract of a discussion at the Glasgow Local Section of the Institu - 
tion of Electrical Engineers. 
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sitate the employment of only properly skilled men who could not, without 
being guilty of the most wilful carelessness, leave their work in euch an 
unfinished state? It surely would not be possible to employ such un- 
skilled and inexperienced persons for screwed joints as were evidently 
thought good enough by some cóntractors for a slip joint job. 

He sympathised with those contractors who were anxious to do good 
work, but who, by quoting a proper price for such work suffered in open 
competition with the less scrupulous or le:s competent contractors. The 
latter, by putting in inferior material and by doing the work in a slovenly 
and careless manner, po:sibly by means of labourers or untrained appren- 
tices, could well afford to quote а much lower price. Regarding the 
difficulty of gas pipes and electric tubes becoming mixed up, it seemed to 
him that, looking a little ahead, it was not unlikely that contractora for 
gas fittings and for electric lighting would be the same parties, and that 
the same men would lay both gas pipes and the electric wires, as well aa 
bell wires, for these also occasionally got into the mischief in some way. 
Possibly the plumber's work, also, would go to*the eame contractors. At 
any rate, it seemed to him, that there were at present too many different 
contractors at work in domestic residences, and that troubles and risks 
would probably be reduced by such a combination. Another point he 
ought to mention, was that the number of cases of fire with wood casing 
installations of the old-fashioned kind was very small indeed. 

The fact still remained, however, that wood casing was dangerous if not 
properly dealt witb, and, in fact, where there was any chance of its coming 
in contact with continuous moisture or dampness of any kind, it should 
not be used at all. It was to be noted that what were called electric fires, 
were, for the most part really gas fires, though unfortunately started by 
electricity. The risk, euch as it was, really arose from gas and not from 
electricity. Even where the electric wiring was not all that it should be, 
anything in the nature of a fire that might arise as a result of bad wiring 
on an electric installation, apart from complications with gas, would almost 
invariably be discovered before any serious damage could be done. 

Mr. H. В. MAXWELL said he had no doubt that the accidents to which 
Mr. Chamen had referred were almost entirely due to bad work, which 
nearly always occurred in the case of metal sheathing. In most cases the 
metal sheathing was not properly connected to earth. Another point he 
had noticed in Glasgow waa in connection with the architects. They were 
apt to insist, on a certain classof work. He hadalso had trouble with wood 


casing. 

Mr. HUTCHESON eaid that bis firm had adopted screwed tubing. They 
had concluded years ago that the old split tubing with slip joints was 
unsatisfactory. They had also tried twin lead wiring, and he thought that 
for old buildings it was more suitable than anything else, though there 
were difficulties inseparable from it. Perhaps, after all, wood casing had 
more virtues than any other method. 

Mr. UNDERHILL said he would like to know if sme steps could not 
be taken to ensure that compo gas piping would not be used by gasfitters. 
It should not, he thought, be а very difficult matter for iron pipiug to be 
substituted for compo. With regard to tube systems, he thought that 
most contractors would be very glad if Mr. Chamen would refuse to pass 
anything but screwed tubing, where tubing was used at all. 

Mr. J. MARTIN CARR concurred with Mr. Underhill. 

Mr. W. McWHIRTER said that nothing less than screwed tubing should 
be accepted. It should also be a point that wherever electric light is in 
& house compo gas tubing should not be used there, If Mr. Chamen could 
bring about such a state of affairs as that they would all be obliged to him. 
With regard to the workman question, it was a most difficult one to deal 
with. He was hopeful, bowever, that early in the century they would 
have an improvement їп that respect. 'The Electrical Contractors' Asso- 
ciation were taking that matter up, and were endeavouring to introduce 
а system of registration by which there would be no difficulty in tracing 
& man who had been guilty of such misdemeanours in the way of slovenly 
workmanship as had been described. 

Mr. COATS said he had used Simplex tubing with perfect satisfaction, 
and always took care to ensure metallic continuity by bonding with copper, 
as well as having knees, T- pieces and couplings screwed, the tubing itself 
being, of course, also screwed. 

Mr. E. GEORGE TIDD raid that it seemed to him that the chief con- 
cera of electrical engineers was to see that their own system was so safe 
that, whether it touched the gaspipes or not, there should be no risk of 
gas-cum-electrical fires, It was evident from a most casual investigation 
into the latter that so long as there was & thoroughly earthed continuous 
metallic sheathing right away from tbe lampholder down to the corpora- 
tion fuses, this happy result would be attained. The whole of the trouble 
with fires, such as Mr. Chamen had described, was entirely due to 
inefficient earthing, and this inefficient earthing was, in a number of cases, 
due to inherent faults in the system employed. Could not Mr, Chamen 
insert a rule in his regulations for supply stating the maximum resistance 
which he would allow between any point of metallic sheathing and earth ? 
He would also like to have Mr. Chamen’s opinion upon the points which 
occurred in the Glasgow Corporation rules for wiring, and why Mr. Chamen 
considered it eafer to insist that lampholders must be insulated. He 
considered himself that the lampholder, as much as any other part of the 
system, should be earthed, as a lampbolder was the very part of the 
system one was likely to come in contact with, and under favourable 
conditions, such as recently occurred at Fulham, would be as liable to cause 
the same results as the metal tubing did in that case. 

. The CHAIRMAN (Mr. Н. A. Mavor) said that he did not understand 
the prolongation of the controversy with regard to the wiring of buildings. 
He thought that engineers were now in general agreement that there ought 
to be a continuous earthed metallic envelops over the conductors, and that 
the most satisfactory method of achieving this was to use a concentric 
system, with the outer conductor connected to earth. The present methods 
of using metallic conduite appeared not only dangerous but unnecessary. 
Both conductors in the conduit were equally insulated, whereas one of them 


only stood at a very little above the earth potential. Great difficulties 
must be encountered in making a permanently satisfactory earth connection 
to the metallic conduit, and the easiest method of meeting tbe condition 
requiring an earth connection was also the best—viz., to use a concentric 
conductor with the outer connected to earth. By this method the risk of 
discontinuity in the earth conductor was reduced to a minimum. There 
was absolute safety from fire, and the eartbing could be made consistent 
down to the last point. The reason why wood casing had proved the most 
satisfactory method of those hitherto generally adopted was a very simple 
one : it was because wood casing was fitted by joiners, and the joiner was by 
far the most reliable class of tradesman for inside work. He (Mr. Mavor) 
had never looked with anything but alarm at the introduction of metallic 
tubing. This method of doing the work he considered always dangerous, 
for many reasons. That the insurance companies should hold out a pros- 
pect of increasing the premiums on buildings wired on this method was 
no empty threat. The increase in the use of electric motors for which 
large conductors were used, with а consequent increase of risk from bad 
workmanship, made it even more than ever necessary that the insurance 
companies should be more vigilant with regard to the method of wiring in 
the class of work which they allowed to pase. It was to the interest of 
the whole industry that whatever method of wiring was used every pre- 
caution should be taken to see that the workmanship was first class ; that 
no such work as Mr. Chamen had been describing should be allowed to 
exist, and that contractors should be still more careful to see that they 
employed men of such a character that there wassome tangible guarantee of 
efficiency and capability for the work on which they were to be employed. 

In reply, Mr. CHAMEN caid that he did not think there was very much 
for him to answer. He thought that the meeting would endorse his action 
if in a re-issue of rules for wiriog he insisted upon having only solid metal 
tube systeme, where tube systems were adopted, jointed with screwed 
joints throughout. With regard to Mr. Maxwell's remarks about earth- 
ing, his experience was that the earth connection in installations was & 
most uncertain thing. 'That was the reason why it seemed to him to be 
necessary to keep clear of girders and all metal work. Mr. Underhill had 
suggested tbat it might be possible to stop the use of compo gas tubing. 
He (Mr. Chamen) some time ago had issued a circular to the architects of 
Glasgow pointing out the dangers that arose from the use of compo tubing 
when it happened to be in close proximity to electric conductora, and 
asking them to use their influence with & view to having iron gas barrel 
substituted for compo or tin tube in any gas fitting work that might come 
under their control. He bad no doubt that most of the architecta put bis 
circular in the waste paper basket, but one or two of them did take notice 
of it. With regard to Mr. Tidd’s remarks about earthing of lampholders, 
he (the speaker) was of opinion that if they earthed lampholdera they 
would bave more trouble than if they did not. The present make of 
lampholder was not suitable for earthing, and it was simply from expe- 
rience that he bad insisted upon having the lampholder insulated. 
Mr. Mavor had spoken of earthing the neutral conductor, but he 
(Mr. Mavor) knew that they had not yet succeeded in carrying the Bosrd 
of Trade far enough to get their permission for this to be done. 


Train Lighting by Electricity.—An interesting Paper on 
* The ‘Axle Light’ System of Car Lighting," was read by 
Mr. Arthur J. Farnsworth before the New England Railway 
Club of America. The author described the system known as 
the consolidated ‘‘ axle light” system, taking its name from 
the company by whom the apparatus is manufactured. Its 
operation is as follows :—As a train accelerates, the generator, 
which is installed upon the truck and belted to an axle 
pulley, increases its voltage until at а critical speed (usually 
between 12 and 15 miles per hour) its voltage is equal to that of 
the battery, with which up to this time it has not been con- 
nected, An automatic switch now closes and connects the 
generator in parallel with the battery and lamps. A further 
increase in speed above this point will gradually put a load 
upon the machine, and it will generate more and more 
current, which will go either to the battery or lamps, as the 
case may be, or split up between the two. There is inter- 
posed between the generator and the battery and lamps a 
solenoid and plunger arrangement through which the generator 
current must flow. This is the actuating mechanism of the 
automatic regulator. As the generator current gets stronger 
and stronger the solenoid exerts more and more pull upon its 
plunger until it is sufficient to overcome the resistance of the 
opposing spring. The machine current ‘is now at its normal 
value, Any further increase of speed will cause the spring to 
be overbalanced and throw into gear the ratchet mechanism 
of the generator field rheostat operated by а small electric 
motor, and, immediately restore equilibrium, As the speed 
of the train decreases these operations take place in a reverse 
order until when the critical speed has been passed, the auto- 
matic switch opens and disconnects the generator. The 
lamps are then fed from the battery alone. 
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CONTINENTAL POWER STATIONS. 


On March 16th a discussion took place at the Newcastle Local Section of 
the Institution of Electrical Eogineers on a Paper by Mr. Riseley entitled 
“ Some Notes on Continental Power Stations,” read at the previous meeting 
of the section. The Paper contained notes on a number of large Conti- 
nental generating stations which have for the most part been described 
already in our columns. А 

Мг. A. STEWART, in à written communication, made а comparison оѓ 
the floor space per kilowatt at various stations ; Kander (the station near 
the Lake of Thun, Switzerland, supplying the Bergdorf-Thun railway, 
Berne, &c.*), with 3,720kw. only occupied 4,080 ва. ft., which he considered 
a remarkable figure for a water power plant. The use of three single 
transformers at Berne, for three-phase work, he considered meant an unjus- 
tifiable capital expenditure. He asked the writer of the Paper why, on 
the Lecco-Colico line (Italy) t, as low a frequency as 15 co was adopted; 
was it on account of the impedance of the rails! He was also in doubt from 
the Paper as to whether the motors were run in cascade. 

Mr. W. B. WOODHOUSE was interested in comparing the methods 
adopted for the protection of the system in the stations described 
with those used in other countries. He noted that the use of fuses was 
general, but he was surprised to find aluminium fuses still in use. Platinum 
had been used because its specific heat was large, and it was possible, by 
carefully proportioning the cooling surface, to make such а fuse act as a 
time-limit cutout, but the difficulty of making a good connection had 
caused most engineers to abandon its use in favour of tin, to which copper 
connecting strips were sweated. Modern practice in this country and in 
America was to abandon fuses altogether in favour of automatic oil-break 
switches ; feeders were protected by overload time-limit switches at the 
generating end, and overload and non-return power switches at the 
receiving end. He did not consider automatic switches or fuses necessary 
on generators, an oil-break switch being sufficient, if properly enclosed in an 
iron box ; he quoted a case of such a switch repeatedly breaking 12,000kw. 
at 45,000 volts without damage. With regard to a suggestion of Mr. Riseley's, 
that small engines should be used which would pull up on а short circuit, 
the speaker could not agree with this rather primitive method, аа all the 
syucbronous sub-station machinery would undoubtedly fall out of step. 
An automatic switch was the proper thing to use. 

Mr. G. STONEY referred to the excessive expenditure on buildings in 
German stations. At Elberfeld, Cologne and Frankfort the buildings were 
elaborate and costly. With regard to the space occupied per kilowatt, at 
Elberfeld, with 11,000kw., it was 1°5 sq. ft. without the switch room, and 
2 sq. ft. with it. At Neptune Bank it was ooly 1:12 aq. ft. per kilowatt, 
which spoke well for English methods. In Germany, also, the charge per 
unit was higher than in England, beicg from 6d. to 8d. Не ed with 
Mr. Woodhouee that fuses were unsatisfactory. At Elberfeld the feeders 
only were fused. 

Mr. VESEY BROWN had found at Cologne that silver fuses were used 
as being most reliable. He was most struck in Germany by the great 
attention paid to constancy of frequency ; in Some cases town clocka were 
driven by synchronous motors. Steadiness of pressure was also important, 
more particularly where Nernst lamps were used. He drew attention to 
the fact that many of the Continental stations were built by manufacturers 
who supplied the capital, which accounted for the high capital cost. 

Mr. TURNBULL referred to the successful use of Nernst Jamps at 
Tynemouth, and to the high first cost of cellular switchboards. 

Mr. J. Е. С. SNELL asked whether the oil-break switch was generally 
preferred to the “ flare" switch ; he understood that the A.E.G. pre- 
ferred the latter. He was much struck with tbe over-capitali-ation in 
Germany; the elaborate buildings and the slow-spe*d engines bad much 
to do with this. In sub-stations he had seen inlaid floors and glazed brick 
walls 36in. thick and heavy accumulators on the first floor instead of the 
basement. He thought that the greater efficiency of three single trans- 
formers over three-core transformers would compeneate for the capital 


charge. 

Mr. Н. W. CLOTHIER said that he was not ко much impressed with 
Continental switch gear as Mr. Riseley ; when he visited Frankfort the back 
of the board was not open to visitors, and he learnt that two men had 
been recently killed behind it. The Continental board designed for 
15,500 volts should not be compared to a cellular board designed for 
voltages below 5,000; when the demand for higher pressure arose iu 
England they would adopt an improved type. Не criticised Mr. Riseley's 
liking for alternative parts everywhere, and pointed out an error in one 
of the diagrams of the Paper, in which а wattmeter and an ammeter were 
shown shunted by a thick copper bar. This he considered a good example 
of the difficulty introduced in duplicating, due to a complication of parts. 
If the draughtsman could make such a mistake, what of the operator! 
Flare switches were dying out because of the high voltage oscillations set 
up. He agreed in dispensing with generator fuses, but thought a return- 
current indicator fixed to each machine was an advantage. Finally, he had 
to say that, in arriving at finality in the design of switch gear the cellular 
board bad helped, and in England it bad the enviable record of no fatal 
accidents in all the years of use. 

The CHAIRMAN (Mr. J. H. Holmes) referred to the bad pressure regu- 
lation at Kander which he had noticed, and thought an automatic pressure 

lator was wanted. 

Mr. RISELEY, in replying to Mr. Stewart, said that single-phase trans- 
formers were used on three-phase work because they were so easily changed 
over in case of a breakdown. On the Lecco-Colico line the low frequency 
did away with gearing, the motors were most ingeniously mounted, so that 


* See The Electrician, Vol. XLIII., р. 691. 
t See The Electrician, Vol. XLIX., рр, 270 and 211. 


they were concentric, with the driving wheels, and yet were entirely spring- 
borne. This was done by means of links. Both locomotives and motor- 
cars were used. On the locomotive all motors were primary ; on the 
motor-cars two were primary and two secondary ; the secondary motors 
were cut out above half-speed ; the controller only had three positions. 
He found that copper strips were fixed to the aluminium fuses by means 
of a special flux, but understood that trouble occasionally occurred ; he 
saw no time-limit circuit-breakers in actual use, but understood that 
Brown, Boveri & Co. were experimenting with them. Referring to Mr: 
Woodhouse's criticism of small engines and big generators, he admitted 
that such a system would only work when the sets were all the 
same size. The extravagant expenditure on buildings, he thought, came 
to a climax at Vienna, but here the station stood next to a gasworks. 
In answer to Mr. Vesey Brown, he mentioned that at Zurich the exten- 
sions were being made with steam plant on account of the heavy cost 
of extending the water-power ; this, even with coal at 15s. а ton. With 
the exception of the Oerlikon and Schuckert atations oil-break switches 
were universal, but the Oerlikon Co. used a plug switch which broke the 
arc in a vacuum. Answering Mr. Snell, he noticed that the steam super- 
heat was generally about 250°F. The bad pressure regulation at Kander 
was on account of the difficulty of governing the turbines due to the large 
head of water. 


THE WILLESDEN ELECTRICITY WORKS. 


Au important report, prepared by the electrical engineer to the Council 
(Mr. E. T. Ruthven-Murrap) | on the offer recently made by the North 
Metropolitan Electrical Power Distribution Co. to acquire the Council's 
electricity works in Taylor's-lane, Willesden, was considered by the Council 
last week. The company's proposals were to take over the generating 
station, and to utilise it for the ке purposes of the North Metro- 
politan Electric Supply Acte, and to supply electricity in bulk to the 
Willesden electricity department, the Council distributing to consumers in 
the district, The company offered to defray the expenditure incurred on 
the station (about £62,500) either in cash or by paying the annual instal- 
ments for interest and sinking fund until the debt was extinguished. If 
the latter alternative were accepted by the Council the station would be 
concurrent security for the payment of the instalments, &c. The company 
would undertake to supply current in bulk for the full period of the loan, 
or the Council could determine the arrangement by reasonable notice at 
septennial periods. The price sheets accompanying the company's offer 
were based on the maximum demand system, with charges of 34d. and 14. 
per unit, the 14. being subject to discounts increasing with the load - factor 
of the supply demand. 

Commenting on these proposals, Mr. Ruthven-Murray says that elec- 
tricity would be supplied from the works for the requirements of Willesden 
precisely as if the Council continued to generate for themselves — namely, 
by high-pressure three - phase current to the sub- station in Salusbury- road, 
and by continuous current, through low- pressure feedere, directly to the 
distributing mains in the western portion of the area, The Council would 
retain absolute control of the supply and distribution of electricity to con- 
sumers, and would remain the undertakers under the Willesden Electric 
Lighting Order, but instead of buying coal, stores, &c., and generating for 
their own requiremente, would purchase electricity “in bulk” from the 
company, who, in view of their enormous output, could generate at a lower 
cost than the Council. 

Continuing, Mr. Murray says the company offer to pay the actual 
expenditure incurred, either in cash or by paying quarterly the interest 
and sinking fund on the loans already authorised and raised. In the 
latter case the works would be secured to the Council until the loans 
were paid off or the agreement to take supply “in bulk” determined. 
In practice the payment due on account of interest and sinking fund 
would be deducted before the account rendered for bulk supply was 
paid. I estimate the total coat of the works, when the plant on order 
has been erected, at £62,500, and the company rightly point out the 
price at which they can supply is controlled largely by the capital on 
which they have to pay interest, &c. The company is willing to agree 
to the Council having the option of determining the arrangement for 
bulk supply at septennial periods, and to embody in an agreement the 
usual clause providing for periodical revision of prices by arbitration. 

With the assistance of the reports I have previously presented to you, 
and the printed estimates therein, it is possible easily to compare the 
financial results. My report of April, 1900 (pp. 44-50) deals fully with the 
factors governing) the cost of producing electricity, and show how much 
greater it is in a works producing for lighting only than where power 
is generated for operating electric tramways or other similar purposes. It 
is certain that for at least many years to come the bulk of the output from 
the works would be for lighting, and that the cost of production could 
never approach tho:e which the company would obtain with their high 
load-factor and large output. In May, 1901, I reported on an offer of bulk 
supply received from the Metropolitan Electric Supply Co. from their 
works in Acton-lane, when I submitted a series of estimates which I pro- 
pose to reprint after amending the figures of capital expenditure, correcting - 
rates for interest, aud sinking fund to those actually now being paid, 
altering the estimated output due to an increase in the number of public 
arc lamps, and amending the revenue аз necessitated by the reduction of 
charges from 8d.—2d. to 8d.—14d., and 8d.—1d. The charges proposed by 
the North Metropolitan Company vary solely with the load-factor, or the 
number of units sold per kilowatt of the maximum demand, quite inde- 
pendently of the total units sold. I would point out that the 9:1 per 
cent. load-factor for private supply, on which my estimates were and are 
based, is considerably lower than obtains in the majority of undertakings, 
partly because I did not estimate on any motor load. Estimates accom- 
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panying the report show the financial result for the first 5 years if the 
Council generate and if supply is purchased * in bulk." Another estimate 
ehows the net result at the end of three years’ working —viz., a saving to 
the rates of £4,778, or, взу, a 2d. rate spread over three years. If (says 
Mr. Murray) my estimates of output be not fulfilled there would be a still 
larger saving in favour of taking supply in bulk, because the capital account 
would be reduced by about £62,500, and the salaries and wages at the 
works, which are really standing charges, would be paid by the company. 
These two items, which have to be met out of revenue, in the first year 
amount to £4,716. Any alteration in the total load-factor of the supply 
would cause а corresponding increase or decrease in the revenue received 
from consumers, but, since our scale of charges is not parallel to the total 
cost of current, the saving in favour of purchasing “in bulk" would 
increase with the load-factor. Under no possible circumstances that I can 
foresee, could it be financially disadvantageous to the Council to take 
supply at the rates quoted. In taking supply “in bulk" payment is made 
on the units actually delivered from the works, so that the energy lost in 
transformation, and due to the resistance of the mains, has to be paid for. 
I have estimated the through efficiency at 80 per cent., and, in order to 
take into account energy losses, I have based my estimates on the quoted 
prices being increased by 20 per cent. I have;ascertained that the com- 
pany would be prepared to supply electricity for public lighting and to 
large power users on a load-factor basis. 'The effect of the former would 


be that the Council could light every street in which the mains are laid . 


by electricity at a much cheaper cost, light for light, than by gas, or alter- 
natively, light them far better at the same cost. Since the value of street 
lighting is so great as au advertisement to the supply this is an important 
matter asaffecting the prosperity of the undertaking. The compauy would 
require the term power supply to be defined, so that they could not be 
compelled to charge for the supply to any single consumer, having a small 
motor, on load-factor basis, but the fact that they are willing to separate 
the power supply accounts from those for lighting only, would be of great 
advantage to the power users in the district. After exhaustively examin- 
ing the company's proporal I must report that it is one whicb, iu my 
opinion, it would be in the interests of the ratepayers as a whole to accept, 
not only because of the immediate saving whiclr would result to the rates, 
but, because, by reason of the community of interest which would exist 
between the objects of the Council and the company, the consumers would 
continuously benefit by receiving a cheaper supply. The company’s profits 
on the supply to Willesden would depend on the losd-factor and output, 
which in turn would be governed by the price the Council found it neces- 
sary to charge, so that the profits of both the Council and the company 
would increase as the cost to the consumer was reduced. The scale of dis- 
counts offered by the company on the 14. units is shown on one of the 
numerous curves submitted with this report. I would suggest this should 
be made more regular than it now is. As regards the price the company 
are willing to pay for the works: while the capital cost per kilowatt of 
plant is undoubtedly a controlling factor in the cost of the energy gene- 
rated, and, therefore, the greatest good to the greatest number would 
result by ensuring a cheap supply of electricity to the consumers, rather 
than by obtaining a large profit on the cale of the works it would be only 
reasonable to ask thé company to pay the entire ccst the Council has 
incurred in engineering expenses, as well as the total amount of the con- 
tracts entered into. 
form the nucleus of a reserve and depreciation fund on the remainder of 
the undertaking. In the course of a short time, more electricity will be 
generated in the Willesden district than in avy area of aimilar size through- 


out Great Britain, as, in addition to the large works of the Metropolitan: 


Electric Supply Co., now in operation, there will be the large power house 
for the Metropolitan Railway at Neasden, and, in addition to your own 
works (if the proposals of the North Metropolitan Company do not cow- 
mend themselves to you), the power house at Cricklewood, for the erection 
of which Parliamentary powers have already been obtained, for supplying 
the North-West London Railway, the Middlesex County Council Light 
Railways and Metropolitan Tramways near at hand. 

Certain amended propos als were subsequently submitted by the company, 
including :—(1) To pay in cash: (a) the expenditure out of current account 
in respect of site (£128, 14s. 6d.), (b) instalments and interest in respect of 
site paid by Council (£284. 128. 2d.), (c) instalments and interest in respect 
to buildings, machinery, &c , already paid by Council (£1,325. 6s. 8d.), (4) 
a sum equal to 5 per cent. on £2,710 expended on site (£135. 10a.), (е) 
а sum equal to 5 per cent. on capital expenditure in connection with elec- 
tricity works (estimated at £2,990), a total of £4,864. 3s. 4d. ; (2) to take 
over outstanding liabilities of Council in connection with the before. 
mentioned loans of £2,581 and £59,800 for buildings, &c.; (5) to guarantee 
Council against deficiency for first three years, estimated at £4,893. 12s. 1d., 
upon the understanding that should the agreement for bulk supply 
be terminated at the end of seven years, two-thirds of amount 
of such deficiency shall be repaid to company, or if it is terminated at 
the end of 14 years, that one-third of such deficiency sball be £o repaid, but 
if it is determined later, then there shall be no repayment. The full 
amount of deficiency in either the first, second or third years shall be paid 
by company, provided the limit of the total sum of £4,894 is not exceeded. 

The Electricity committee thought it would be dietinctly to the advan- 
t'ge of consumers and ratepayers if the arrangement could be entered into, 
and in the event of the Council approving the propos ile, they advised 
that an alternative site be purchased, ғо that should it be found necessary, 
at any time afterwards, to terminate the agreement with the company for 
a bulk supply, no difficulty need be experienced in the erection and equip- 
ment of another generating station. The committee finally recommended : — 
(1) That the proposed heads of agreement be approved ; (2) that it be 
referred to the committee to adjust detaile, and to advise how the proposed 
arrangement cau be best effected. | 

In moving the adoption of the committee's report, Councillor Cowley 
explained why he had changed his views as to bulk supply. The company's 


The sum so received might usefully be utilised to: 


offer of two years ago involved taking away all their rights under their 
provisional order, but now they would have full control of all lighting and 
motor power supply to consumers in the district. He would support the 
oompasy in the present oase because it was for the benefit of the rate- 
payers. The motion was seconded by Mr. Cockburn and carried with only 
two dissentients. 
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* LOADSTONE" OR * LODESTONE." 
TO THE EDITORS OF THE ELECTRICIAN. 


Sms: In the reprint of Dr. Thompson's Royal Geographical 
Society Address on “ William Gilbert " in your last issue, the 
word ''loadstone" repeatedly cccurs. Now, I have always 
understood from Prof. Thompson that the proper spelling is 
“lodestone.’’ An explanation from you would be interesting, 
as the correct spelling of terms is а matter to be cultivated. — 
Yours, &o., W. Perren Maxcock. 

Croydon, April 9. | 

[The spelling was in accordance with the copy of the lecture 
sent us by Prof. S. P. Thompson.—Ebs. E.] | 


MUNICIPAL, FOREIGN, & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Lecturers in electrical technology (salary £170 per annum) and in 
mechanical engineering subjects (salary £130 annum) are 
required for the Birmingham Municipal Technical School. Particu- 
lars from the ; Mr. George Mellor, Suffulk-street, Birming- 
ham. Applications by May 2. See advertisement. 


Burton-on-Trent Corporation invite applications for the appoint- 


ment of borough electrical engineer and кешл manager. Salary 
9 


£300 per annum. Applications to the town clerk, Mr. Т. ЇЧ. White- 
head, Town Hall, Burton-on-Trent, by April 30. See advertisement. 


Bury Corporation require a clerk of works to supervise erection of 
overhead equipment and laying of cables for electric tramways. 
Applications to borough electrical engineer and manager (Mr. S. J. 

atson), electricity works, Bury, by April 23. See advertisement. 

Ferranti Limited, Hollinwood, Lancs , require a draughtsman for 
their experimental department. See advertisement. 


An advertisement contains particulars of vacancies in the Cape 
Colony telephone service for experienced telephone men. Applica- 
tions to the Agent-General fur Cape Colony, 100, Victoria-street, 
London, S.W. 

Leyton Urban District Council require a switchboard attendant 
for their electricity department. Applications to the engineer and 
manager (Mr. F. Harman Lewis), electricity works, Cathall-road, 
Leytonstone, E., by April 25. See advertisement. 

Mexborough District Council require a resident electrical engineer. 
Applications by 22nd inst. | 

Battersea (London) Borough Council require & mains superintendent, 
Applications by noon 24th inst. | 


Newport (Mou.) Corporation have appointed Mr. E. Nichols of 
Partick, Mr. E. Willis of Coventry, and Mr. E. Thain of St. Pancras, 
as'charge engineers, and Mr. Alger as switchboard attendant. 


Mr. James Scott Pringle has been appointed assistant electrical 
engineer at Salford. . 
Mr. F. Н. Chamberlain, of the New South Wales service. has 
been appointed chief electrical engineer to Christchurch (N 7) 

Municipal Tramway Board. 


Arbitration.— Messrs. Dent and Hellyer, electric light contractors, 
&c., Newcastle street, Strand, London, have been awarded £37,500 
for the compulsory acquisition of their premises by the London 
County Council for the Holborn to Strand improvement scheme. 


Arbroath —The Board of Trade have deferred the revocation of 
the electric lighting order until May 31 next. The consulting 
engineer (Mr. Hogarth) advises erection of au electricity station 
adjoining the gas works, and the Council will consider the desirability 
of working the electricity undertaking or transferring it to а company. 


Argentina.—The Review of the River Plate states that Rosario 
Corporation have received no tenders as the result of their invitation 
for offers for the public lighting of the city. 
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Mr. E. Manville (Messrs, Kincaid, Waller, Manville and Dawson) 
ison his way to Buenos Ayres to advise in connection with the 
construction of electric tramways in that city. 

A scheme is on foot for the utilisation of the River Lules for 
generating electricity for working the local sugar mille. It is 
intended to instal water-power plant of 20,000 н.р, capacity. 


Ashford.—The Empire Electric Light and Power Co. has offered 
to take & lease of the Council's electric lighting order, and the 
matter has been referred to committee. It will be remembered that 
s Council recently decided to postpone their electricity supply 

eme. 


Ashton.under-Lyne.—Sanction has been received to a loan of 

£50,000 for electric tramways. The Council have entered into an 

ment with Manchester Corporation for the construction of 
electric tramways from the borough boundary. 


уш Board of Trade have intimated to the Council that, 
provided they satisfy them that they are ga steps to carry out the 
terms of their electric lighting order, they will be prepared to defer 
for a limited period the consideration of the question of the revocation 


of the order. 


Asylum ting.—The secretary of the Fife and Kinross 
Lunacy Board presented a report showing the comparative cost 
of lighting the asylum by electricity and by gas. The cost of elec- 
tric light is put at £515, and of gas at £614. The subject is to be 
further considered at the next meeting of the А 

Somerset County Council propose to instal the electric light ab 
Cotford Asylum. 


Auckland.—The County of Durham Electric Power Supply Co. 
have acquired a site at Fylands, near Bishop Auckland, for a 
generating station. 

Barking.—Sanction to a farther loan of £5,130 for electric light 
extensions to be carried out during current year has been applied for. 


Barnataple.—Informal efforts have been made to compromise the 
action brought by Mr. C. E. К. Chanter against the Council for an 
in junction to restrain them from undertaking wiring and fitting 
work, but without success. Mr. Chanter was approached by a member 
of the Council to ascertain if he were willing to abandon the action, 
and on what terms. Мг, Chanter’s conditions included payment of 
his taxed costs and giving an undertaking to undertake no more 
wiring work. After considerable discussion the Council decided not 
to agree to these terms, and the сазе will, therefore, come on for trial 
in due course. The action is assigned to Mr. Justice Kekewich. 


Bethnal Green (London).—The Borough Council have decided 
to purchase land for the erection of electricity supply and dust 
deetructor works. 


Bexhill.—For the year ended March, 1903, the total revenue of 
the electricity department was £5,532. 9s., an increase of £9237. 38. 
The number of consumera added during the year was 116, and the 
number of 8 c.p. lamps connected was 4,369. ' 


Bo'ness (N.B.)—The Council have practically concluded arrange- 
ments with the National Electric Wiring Co. for the erection and 
maintenance of electricity works. Current will be supplied for private 
lighting ata flat rate of 6d. per bor ы, on the maximum demand 
system, at 7d. per unit for the first hour and 3d. afterwards, at 3d. 
and 2d. per unit for power and at 23d. for public lighting. The 
agreement is for 20 years, the Council to have the option of purchase 
at 10, 14 or 17 years. 


Bray (Ireland).—The District Council last week instructed their 
" consulting engineer (Mr. Robert Hammond) to prepare specifications 
for extensions of the mains, Arc lighting is to be extended. 


Brest (France).—The new electric tramway between Brest and 
Le Conquet is near completion, and it is calculated that the greater 
portion of the route will be open for traffic in June or July next. 


Broughty Ferry (N.B ).—The Corporation are considering a 
proposed extension of public arc lighting, consisting of 11 lamps, 
wer 5 initial coet of E695. 6s. 8d. and an annual charge of 

168. 12s. 6d. 


Burton-on-Trent.—At last week's Council meeting Ald. Lowe 
moved the adoption of a report of a joint committee recommending 
the Council to authorise the appointment of an electrical engineer 
for tramway worke, who should also act as tramway manager and 
traffic superintendent. 

Ald. LowE said that for some time the opinion had been held that an 
engineer should be appointed to undertake the management of the electric 
light works, and as Burton was not a large town, it was thought it would 
be economical if they made an arrangement by which the electric lighting 
engineer should aleo be manager of the tramways. He would have under 
him a troffic inspector. He did not himself think that an electrician 
having only to attend to the electricity works would have sufficient to 
occupy his time. Therefore they made the recommendation that the 
combined duties of electrician and tramway manager should be under- 
taken by one person. The report was adopted with only two dissentients. 


Ohester.— The Council are applying for sanction to a farther loan 
of £14,076 for electric lighting extensions, 


Ohesterfleld.—4A full and detailed report has been presented 
to the General Purposes committee by the borough electrical engineer 
(Mr. К. L. Acland) on the proposed conversion of the existing horse 
tramway lines to overhead electric traction, also for certain exten- 
sions, e matter was again before the Council on the 14th inst., 
sire 16 was decided to call a town’s meeting to test the feeling of the 
public. 

Colwyn Bay.—The charge for current for private lighting, as 
from Jan. 1 last, has been fixed at 6d. instead of 6d., and fot motive 
power at 3d. instead of 4d. There are 130 consumers now connected 
to the mains. 


Orieff.—The Lighting committee have been authorised to advertise 
for offers for establishing electricity works. 


Devonport.—Antony Parish Council have asked the Co rporation 
to supply their district with current. 


Dutch Guiana.—A Foreign Office despatch froni Paramaribo 
states that an ordinance was recently published authorising the 
Governor to grant а concession for the installation of electric light 
and power for a period of 25 years, the rates for cuttent for lighting 
to be revised every five years, Paramaribo is at present badly lighted 
ч 9905 which is very expensive. The population at Jan. I was 

Dorchester. — The Council have authorised the Sanitary com- 
mittee to establish municipal electricity works and appoint a borough 
electrical engineer. | 

Dorking.—The local gas company maintain that the agreement 
recently entered into between the Council and Edmundson's Elec- 
tricity стонов for the erection and maintenance of electricity 
works by the company is ultra vires, and threaten to apply for an 
oa jeep dp The Government Board have already sanctioned 
& loan for erecting the works. 

Dover.—Mr. H. F. Parshall has been called in to prepare a report 
on the undertaking of the Dover Electricity Supply Co., which is to 
be purchased by the Council. 

Dungannon.—The Local Government Board have declined to 
sanction the Council's application for a loan of £6,000 for electricity 
works. Some opposition was offered at the local inquiry. 

Bast Barnet.—Some time аро, an inquiry was held into the 
Council's application for sanction to a loan for electricity works. 
The Ratepayers’ committee, who opposed the electric lighting 


scheme, were, however, successful in the recent elections, 


Electric Traction on Railways.—May 1 has been fixed for 
opening the Ealing and Harrow extension of the Metropolitan 

istrict Railway. Successful trial runs have already been made 
over the line. | 

Electricity Supply in Kent.—An inquiry was held recently at 
the Rad Ки у quiry y 


* 


ard of Trade offices into the application of the Kent Electric . 


Power Syndicate for a provisional order for Dea], Walmer, Sandwich 
and . Deal and Eastry Councils had assented to the applica- 
tion, but Sandwich and Walmer opposed. On behalf of Sandwich 
it was urged that there was no demand for electric lighting in the 
borough, but the Hon. T. H. W. Pelham, who presided at the 
inquiry, remarked that the fact of electricity being available created a 
demand, whereupon it was urged that the Sandwich Corporation owned 
the gasworks and that it was consequently inadvisable to grant the 
application, and to this Mr. Pelham replied that that was a reason 
why the order should be granted as it created healthy competition. 
Eventually Mr. Pelham promised to communicate his decision to 
the respective authorities, but it was understood that the application 
would be granted, provided that if Deal and Walmer councils applied 
for orders in the next session the syndicate's order would become 
inoperative so far as these districts were concerned. 

Faversham.— The Council have applied for an extension of time 
for carrying out the terms of their provisional electric lighting order. 

Fire.—A fire broke out on the premises of Mesers, C. H. Cardwell 
& Co, manufacturers of electrical apparatus, Beacone field-street, 
London, W.C., on Saturday night. The lower portion of the building 
and contents were d. 

Gravesend.—The Kent Electric Power Syndicate recently offered 
to purchase the Corporation’s electricity undertaking, and the matter 
is under consideration by а committee. 

Hendon.— The District Council have approved a draft agreement 
with Mesars. Crompton & Co. for the erection and maintenance of 
electricity works. 

Ilfracombe.—'The Council have informed the Ilfracombe Electric 
Light and Power Co. that they will not allow the streets to be 
interefered with for laying mains, &c., after June 1 to theend of the 
teason. 

Jarrow.— For some time the County of Durham Electrical Power 
Distribution Co. have been supplying electric current for private 
lighting, and on Thursday last рар ic lighting was inaugurated. 
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Jobnstone.—The Council are urging the promoter of the tramway 
scheme (Mr. Murphy) to proceed with the construction work. 


Kilmarnock.— The Council on Monday approved the draft pro- 
visional tramway order for the district. The capital expenditure is 
estimated at £65,000. 


Kirkcaldy.— On Monday the Council authorised some extensions 
of the electric tramways and the doubling of the.track at the east 
and west ends, with crossing-places on the single portion. It was 
also decided to obtain five more cars and additional plant for the 
generating station at an estimated cost of £4,000. 


Kimberley (South Africa).—An agreement was recently entered 
into between the Town Council and the De Beers Co., by which the 
company undertake to supply electric energy to consumers for all 
purposes within the township, charging the Council 61. per unit at 
present price of coal, with a sliding scale to a limit of 5}d. when 
coal is 278. 6d. per ton or lower. Current will be supplied for the 
whole of the 24 hours daily for 20. years, the company undertaking 
to have no direct dealings with consumers nor to interfere between 
Council and consumer. The Council are required to make over to 
the company all their distribution system, and in consideration the 
company will lay, without cost to the Council, a complete system of 
cables suitable for distributing alternating current to all consumers 
who may be connected to the town lighting system at the time of 

the commencement of the contract, The cost of adapting the town 
lighting system will, it is estimated, entail an expenditure of £20,000. 
At the expiration of the 20 years the company undertake to hand 


over the whole of their plant to the Council in good working order 
without change. 


Lancaster.—The Williamson’s Park electric tramway route was 
opened last week. 


Light Railway.—The Callington Light Railway (Extension of 


Time) Order has been submitted to the Board of Trade for con- 
firmation. Objections by May 5. 


Limerick.—As the result of a preliminary canvass the Corporation 
have received definite promises Кош 190 ratepayers to take electric 
current, and à good demand is also expected from the banke, churches, 
public institutions and leading business establishments, 


London County Council Tramways.—The chairman of the 
Highways committee (Mr. Benn) states that the portion of the Council's 
South London tramway system which will be opened on May 15 will 
include 16 miles of route, and the committee hope, with the assistance 
of the borough councils, to add а further 19 miles by the end of 1903. 
1d. fares are to be continued, as the Council carry over 60,000,000 4d. 


siga per annum in South London. Mr. Benn annouuced that 
ry outside seats will always be provided. 


London United Tramways.—Over 300,000 passengers were car- 
ried by this company to Hampton Court and other places on the 
iramway route on Easter Monday. 


. . Lowestoft.—At present there is the equivalent of 18,274 8 c.p. 
lamps connected to the electric lighting mains, representing 347 
customers. The pumping station is to be lighted electrically. 
Lynn.—The Council have decided to apply for a provisional order 
to enable them to supply current in Gaywood and West Lynn. 


Lytham.—Mr. Thomas Parker has been appointed consulting 
engineer to the Council, and application has been made for an exten- 


sion of time to carry out the provisions of the electric lighting order 
obtained in 1900. 


Manchester.—In the Tramways committee's estimates for 1903-4 
the revenue is put at £537,699. On the expenditure side motive 
power expenses are £87,083 ; traffic expenses and salaries of staff, 
£175,048 ; rent of leased lines, £20,000 ; general expenses (office 
salaries, rents, taxes and insurance), £36,050 ; repairs and mainten- 
ance, £33,462 ; and amount written off leasehold properties, £1,200 ; 
leaving a gross profit of £184,820. The amount which it is antici- 
pated can be placed to depreciation, renewals and reserve is £62,000, 
against £36,249 last year, and it is also estimated that £50,000 will 
be available for relief of rates. £428,890 capital expenditure will be 
necessary for purchase of land, buildings, machinery for car works, 
cars, permanent way, overhead equipment, expenses, &c. 

The electric tramway service to Stretford was inaugurated on 
Saturday. 

Merton.—The Board of Trade have granted the application of 
Wimbledon Council for a provieional order to supply electricity in 
Merton, but the Croydon Rural District Council (or the local 
authority for Merton for time being) are to be entitled at any time, 
on pyre reasonable notice, to the transfer of so much of Wimbledon’s 
undertaking as shall be in Merton on terms. 

Municipal Telephony.—Newport (Mon.) Parliamentary and 
Improvement committee have been informed by the Postmaster- 
General that as there are post office telephone exchanges at Newport 
and adjoining districts which offer facilities for local as well as trunk 


communication, he would not fee 


: 1 justified in granting any new 
licences for telephone exchanges witlun the area 8 8 апу 


Nairn.— Messers. Crompton & Co. have declined the terms pro- 
posed by the Council for the transfer of their provisional order. 
Negotiations are, however, still proceeding. í | 


Natal.—The Government propose to borrow £4,000,000 for rail- 
way and harbour construction, extension of telegraphs and other 
public works, 


Newport (Isle of Wight).—The Isle of Wight Electric Lighting 
Co. propose to lay electric lighting mains in 12 additional streets. 


Newton Abbot.—The Urban Electric Supply Co. will apply for 
a provisional order to enable them to extend the area and to supply 
electricity to the Highweek and Milber districts. The company 
offer to fix the charge for current at 7d. for the first hour's maximum 
demand and 3d. after, provided an agreement for public lighting be 
sanctioned. 

Northampton.—The Corporation have refased to enter into 
negotiations for leasing their tramways. 

Pemberton.—The Council recently applied for sanction to a loan 
of £47,000 for electric lighting extensions, &c. The Losal Govern- 
ment Board have, however, sanctioned only £12,700, on the ground 
that the proposed extensions and additions to the generating plaut 
are unnecessary at present. Of the amount sanctioned, £2,700 is to 
meet excess expenditure, and £10,000 for laying new mains, &;, 
The Local Government Board also state that they consider the 
Council are not empowered to borrow money under the Electric 
Lighting Act, 1882, for the purpose of forming the track or providing 
and fixing the raiis for tramways. 

Penzance.—Six companies have submitted terms for a transfer of 
the Corporation's provisional electric lighting order, and Mr. W. H. 
Trentham is to report on the offers and also as to the advisability of 
farming the order. 

Pollokshaws (N.B.)—The Council are considering an offer of the 
Clyde Valley Electric Power Co. to supply electricity in bulk. 

Presentations.—A smoking concert, organised by the staff of the 
Manchester Corporation electricity works, was held on Monday 
last week, when Mr. Uttley, senior shift engineer, who is about to 
leave Manchester to take up a responsible appointment under the 
Rhodesian Government, was presented with а gold watch, suitably 
engraved, as a token of the esteem in which he is held by the works 
staff generally. The chair was occupied and the presentation жаз 
made by the deputy chief gr ae (Mr. Pearce) and the chairman 
of the Electricity committee (Councillor Howarth) and several other 
members of the committee were present. 

At a concert given by the employés of Mes:rs, Johnson and 
Phillips, Old Charlton, on April 8, Mr. Edward Pearce was the 
recipient of a gold albert and engraved pendant on the occasion 
of his leaving the firm after 20 years’ service in the arc lamp 
department, The presentation was made by Mr. W. Atter, who 
spoke of the great respect in which Mr. Pearce was held by the staff 
and workmen. Mr. Pearce suitably responded. 

Preston.—The Council have definitely decided to erect an inde- 
pendent power station for supplying current to the municipal tram- 
ways. This step has been taken on the advice of the electrical 
engineer (Mr. W. Н. Tittensor). 

Quartz Glass Manufacture.—In places in Germany where 
electric energy can be generated at a cheap rate from water power, 
it is considered that the new industry of quartz glass production will 
be carried on remuneratively, and that this, along with several other 
branches of glass manufacture, is likely to become ап important 
German industry. Already at Hanau, near Frankfort, this manu- 
facture i8 proceeding. 

Railway and Tramway Oo-operation.—The Great Central 
Railway Co. recently made an arrangement with the South Lanca- 
shire Electric Traction and Power Co. for through bookings for 
passengers and parcels (up to 561b.) over their respective lines. Аз 
the latter company will в ы have а tramway system of over 535 
mlies, the arrangement should prove beneficial to both companies, 
and most convenient to the public. 

Redditch.—Messrs. Burstall and Monkhouse have been appointed 
consulting engineers to prepare a report upon the present condition 
and fature prospects of the electricity undertaking. 

St. Annes-on Sea.—The charge for current for motive power, 
heating, &c., has been reduced to 24d. per unit. 

Salford.—The Council have increased the salary of Mr. E. H. L. 
Dickson, mains superintendent, to £240 per annum, on condition 
that he remains with the Corporation for a year from June 1, 1903. 

Sandringham.—It is reported that His Majesty the King is con- 
sidering the quostion of 0 electric lighting for the village 
of Sandringham and for lighting the houses of the tenantry of the 
royal estate. 

Sheerness.—The electric tramway between the pier and Sheer ness 
East was opened for traffic on Thursday last. Electric energy is 
supplied from the station of the Electrical Power Distribution Co. at 
Sheerness East. 

Ship Lighting.—The new Norddeutsche-Lloyd steamship “ Kaiser 
Wilhelm II.“ has a very elaborate electric lighting and power instal- 
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lation. Altogether about 2,700 incandescent lamps are usel. In 
addition to electric lighting electricity is used for heating and 
ventilating ; electric cigar-lig ters are provided in the smoke room and 
electric curling-heaters in the cabins. Wireless telegraph apparatus 
is also installed on board. 

Bouthend-on-Bea.— The 
Hioronghiares were lighted electrically for the first time on 

ast. 

Tadcaster.—The tender of the Tadcaster Electricity Co. has been 
accepted by the Council for public electric lighting. 

Taunton —In deference to the wishes of the Council, Ald. Potter, 
chairman of the Electric Lighting committee, and four of the other 
members who recently resigned, have withdrawn their resignations. 

Teignmouth.— Messrs. Crompton & Co. are about to purchase a 
site for electricity works, of which plans will shortly be submitted 
to the Council. 

Telephony in Mexico.—It is stated that a London company 
has obtained a conceasion for the establishment of a telephone system 
in the city of Mexico. 

Tokyo (Japan).—Itisreportedthata London syndicate, with which 
Sir Malcolm McEacharn is associated, has obtained a concession for 
the construction and working of electric tramways in Tokyo, and it 
is probable that the contract will be let to a British firm. The 
capital will be equally divided between British and Japanese holders, 
the latter being the shareholders of the Tokyo Electric Railway Co., 
while the staff and directors will also be equally divided, although 
all the engineers will be British, and will continue in charge for two 
years after completion of the route. 'The London board will have 
the placing of the debenture capital and will order the necessary 
plant, materia], stores and equipment. 

Walsall.—An дану was held here last week into the applica- 
tion of the Council to borrow £24,550 for electric lighting exten- 
sions. The town clerk (Mr. J. К. Cooper) said it was proposed to 
ertend the electric lighting mains. The Corporation were also 
taking over the tramways within the borough and in certain adjoin- 
ing districte, and the lines would be converted to electric traction. 
The total арк of the present generating station was 600kw., and 
it was intended to put in an additional 350kw. set. The extensions 
would be sufficient to meet all requirements for two years. Technical 
details were supplied by the borough electrical engineer (Mr, A. 
Wyllie). There was no opposition. 

West Bromwich.—The Hill Top electric tramway route was 
opened for traffic last Friday. 

Whitby.—The Council have decided to obtain mechanical stoking 
and induced draught plant for the electricity station. The charge 
for electric current has been fixed at 8d. per unit for the first hours’ 
maximum demand and 2d. after. 

Wilmslow.— The application of the Alderley Edge and Wilmslow 
= Supply (Ltd.) for a provisional order for Wilmelow has been 
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Worcester. The City Council have decided to apply the unappro- 
priated surplus for 1902 on their electricity department as follows :— 
£150 in aid of rates (additional to £350 already appropriated), 
£100 to reserve for change of voltage, and £50 to reserve for gene- 
rating plant. Mr. Parker said the undertaking was rapidly developing 
into a profitable one. 

Electro- Harmonic Society.—The annual general meeting will 
be held on Wednesday next at 4:30 p.m. at the Institution of Elec- 
trical Engineers, 92, Victoria-street, Westminster, London, S.W. 
During the past season 55 new members joined the Society, 25 old mem- 
bers resigned, and three members died. The membersbip roll now 
numbers 385. The accounts show a surplus at April 14 of about £64. 

Marriage.—Mr. G. E. V. Thomas, electrical engineer, manager to 
Messrs. Lux Bros., electrical engineers and contractors, Straits Settle- 
ments, was married on March 12 at the Cathedral, Siogapore, to 
Miss Cortlandt-Anderson, daughter of Gen. Cortlandt-Anderson. 


TRADE NOTES AND NOTICES. 
[ Notices for insertion under this heading must reach us first post Thurs. 
day; New Catalogues, Price Lists and similar matter early in the week.] 


TENDERS INVITED. 

Kettering Urban District Council invite tenders for supply, delivery 
and erection of Lancashire boilers, engines and dynamos and over- 
head travelling cranes, storage battery, awitchboard and battery 
boosters, arc lamps, distributing maine, feeders and arc lamp posts, 
pipe work, feed pumps, economisers, &c. Specifications, &c., from 
the clerk (Mr. John Bond). Specifications and drawings can also 
be seen at, but not obtained from, the offices of the consulting engi- 
neers (Messrs. Kennedy and Jenkin), 17, Victoria-street, London, 
S.W. Tendersto Mr. Bond by May 1. An advertisement contains 
further particulars. 

Brighton Corporation invite tenders for the supply and erection of 
5,400kw. of generating plant at their Southwick power station, and 


5,000kw. of motor-generator converting plant, together with switch- 
boards, instruments, &c., at their North-road power station. Specifi- 
cations, &c., from the consulting engineer 155 Arthur Wright), Star 
Chambers, 30, Moorgate- street, London, E. C., after April 20. An 
advertisement contains further particulars, Tenders to town clerk 
(Mr. Francis J. Tillstone), Town Hall, Brighton, before 10 a.m. June 8. 

Glasgow Corporation invite tenders for the supply of main cables, 
rubber-covered cables and accessories, electricity meters and carbons, 
Specifications may be obtained from the chief engineer (Mr. W. A. 
Chamen), 75, Waterloo-street, Glasgow. Tenders to town clerk (Sir 
J. D. Marwick) by May 4. See advertisement. 

Glasgow Corporation aleo invite tenders for the supply of carbons, 
rubber-covered insulated cables and indiarubber gods for 12 months 
from May 31. Specifications, &c., from the chief engineer (Mr. W. A. 
Chamen), 75, Waterloo-street, Glasgow. Tenders to the town clerk 
(Sir J. D. Marwick) by May 5. See advertisement. 


Edinburgh Corporation invite tenders for 12 months’ supply of 
electricity meters. Particulars from resident electrical engineer 
(Mr. F. A Newington), 5, Dawar-place, Edinburgh. Tenders to town 
clerk (Mr. Thomas Hunter, W.S.), by May 4. advertisement. 

Govan Town Council invite tenders for storage battery, reversible 
boosters and switchboard. Specifications from burgh electrical 
engineer (Mr. T. C. Parsons), Helen-street, Govan. Tenders to town 
clerk (Mr. A. Macdonald), Town Hall, Govan, by April 27. See 
advertisement. 

Ilford District Council invite tendera for supplying and fixing 
10 electric fire-alarm telephones, Particulars may be obtained from 
the engineer and surveyor, Mr. H. Shaw, М.Т.С.Е, Tenders to 
chairman by April 20. See advertisement. 

Sheffield Corporation invite tenders for steam and feed piping, 
valves and connections, water-meter and sundry ironwork and Бер. 
tension switchboard for alternating current for the new Neepeend 

wer station. An advertisement contains further particulara 

pecifications, &c., after 20th inst. "Tenders to the general manager 
and engineer (Mr. S. E. Fedden), Commercial-street, Sheffield, by 
10am. May 2. 


SPECIAL NOTICE. 


“The Blectrician " Blectrical Trades’ Directory and Hand- 
book for 1903 (the Big Blue Book) is Now READY. The book has 
been corrected up to 10th February, and contains much important 
matter received up to an even later date than the 10th. 

The Sheet Tables, Maps, &., which usually accompany the book 
have been amplified and brought quite up to date, and will be found 
the most complete set of particulars cape о Electricity Supply 
Undertakings, Electric Power Schemes, and Electric Tramways and 
Railways ever brought together. Several new Sheet Tables, &c, 
have been added, including 

Electric Power Schemes (Maps of Areas). 
Locomotion in London. 

The Handbook section has been very greatly extended, and, in 
addition to the features which have made the book the recognised 
authority on all matters relating to the Electrical Profession and 
Industry, the following NEW items may be mentioned :— 

THE NEW (1903) WIRING RULES OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
New German Electric Wiring Rules and Regulations. 
Spanish Government Regulations (1903) affecting Klectrical Installa- 
tions in Mines and Metallurgical Works. 
Safety Regulations in German Electricity Works. 
Railway Telegraphs and Electric Block Signalling. 
Electric Lighting on the Railways of the United Kingdom. 
Water Power in d. 
Standards for Copper Specifications (1903). 
Electric Supply Mains Contracts. 
Electricity in Mines, Home Office Commission on. 
Engineering Standards Committee. 
Parliamentary Record for 1902. 
Factory and Workshop Regulations. 
New and Extended Interest and Sinking Fund Tables. 
I.E.E. form of Model Contract (1905). 
Marylebone Arbitration Award (1903). 
Purchase Prices of Electricity Supply Undertakings to Date. 
Canadian Government Agreement with Mr. Marconi. 
French Submarine Cable Projects. 
Submarine Cable Notes, 
Wireless Telegraph Notes. 
Telephone Notes. 
Long-Distance Telephone Notes. 
Wireless Telephone Notes, 
Agreement between Tunbridge Wells Corporation and the National 
Telephone Co. 
Agreement between the British Government and the French and Bel- 
gian Telegraph Authorities as to International Telephone Facilities. 
Cables of the Empire—Digeet of the Parliamentary Committee's 
Report. &c. &c. &c. 
The росе of the 1903 edition of the “ Electrical Trades’ Directory and 
Handbook remains as before—i.¢, United Kingdom, 12s. 6d., post 
free 13s, 3d. ; British Colonies, 14s; United States. 168,;) other 
countries. 15g, | 
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Preston Corporation invite tenders for two 300kw. direct-cou ed 
engines and dynamos and two Lancashire boilers with superheaters, 
&. Specifications, &c., from resident electrical engineer (Mr. W. Н. 
Tittensor) 25, Burrow-road, Preston, to whom tenders by April 22. 


See advertisement. 


Southwark Borough Council invite tenders for the supply of 50 
meters, boards, fuses, &c., for continuous-current 200- volt system. 
Forms of tender from the town clerk (Mr. J. À. Johnson), Town 
Hall Walworth-road, S.E., to whom tenders by 29th inst. See 
advertisement, 


Bridlington Corporation invite tenders for two 100kw. steam 
dynamos (Belliss or Willans engines), balancer-booster set, 10-ton 
travelling crane and tools, two Lancashire boilers, Green economiser, 
boiler seatings and flues, storage battery, switchboard and connection 
mains pipe work, pumps and heater, street lighting columns an 
fittings. Tenders to town clerk by April 21. 


Londonderry Corporation invite tenders for Lancashire boilers, pipe- 
work, ed condensers, tanks, &c., steam dynamos (high-speed 
engines), balancer and booster, storage battery, switchboard instru- 
ments and connections, overhead travelling crane, conduite, cables, 
boxes, &c. Tenders to Sir R. Newman Chambers, Guildhall, London- 
derry, by noon April 24. 

Bath Corporation invite tendera for а 500kw. steam dynamo and 
а 200kw. steam balancer, also а marine-type water-tube boiler fitted 
with superheater and economiser, induced draught appliances and 
sundry ironwork. Tenders to the clerk, Mr. F. Н. Moger, 3, Wood- 
street, Bath, by noon April 20. | 

Bath Corporation also invite tenders for supply and laying of high 
and low-tension concentric cables Tenders to Mr. F. Н. Moger 
by noon April 27. 


Hackney (London) Borough Council invite tenders for extensions 
to Ferranti main switchboard, sundry small switchboards and resis- 
tances, pipe work and valves and other apparatus required in con- 
nection with one 1,500kw. steam dynamo, and electrolyic and motor 
meters Tenders to town clerk by 4 p.m. April 30. 


The Cowal District Committee of the Argyll County Council invite 
tenders for electric lighting installation for the Sandbank special 
lighting district. Tenders to clerk (Mr. W. Disselduff), County- 
buildinga, Dunoon, by April 21. ` 

Maidenhead Corporation invite tendera for one 200kw. steam 
dynamo (vertical enclosed high-speed engine and continuous-current 
d о, 500 volts) and one water-tube boiler. Tenders to town clerk 
(Mr. J. Kick) by noon April 21. 

Great. Yarmouth bici gr cs invite tenders for 3,400yds. of high- 

ressure concentric cable, "Tenders to town clerk, Great Yarmouth, 
y noon April 22. 


Dundee Gas Commissioners invite tenders for electric lighting 
switchboard, boosters, balancers and switch gear. Tenders to Sir 
Thomas Thornton, LL.D., City Ohambers, Dundee, by April 22. 


Newport (Mon.) Electric Light and Tramways committee invite 
tenders for two multipolar motors (compound wound) of 100kw. and 
75kw. capacity. Tenders to town clerk by April 27. 


Ealing Corporation invite tenders for water-tube boilers and com- 
bined water softening and absolute oil-removal plant. "Tenders to 
town clerk by 4 p.m. April 21. 


St. Pancras (London) Borough Council invite tenders for surface 
condenser for their King’s-road power station. Tenders to town clerk 
by noon April 21. 

Faversham Corporation invite tenders for two oil engines (each of 


about 80 B. H. P.), storage battery, switchboard and underground maias. 
Tenders to town clerk by noon April 27. 


Whitby District Council require tenders for mechanical stokers 
and accessories and pipe-work and induced-draught fun. Tenders 
by 30th inst. 

Wigan Corporation invite tenders for about 2 miles of earthenware 
conduits, Tenders to town clerk (Mr. Harold Jevons) by April 20. 


Swindon Corporation invite tenders for armoured and unarmoured 
electric cables for 12 months, Tenders by 21at inst. 


Southampton Corporation invite tenders for erecting the super- 
structure of the new electricity station. Tenders by 2 p.m. May 4. 

York Corporation invite tenders for erection of new engine and 
boiler houses, &c. Tenders by May 9. 

Wallasey Council invite tenders for electric globes and carbons, 
engine packing, &c., for the use of their steamers and ferries. 


TENDERS REOBIVED AND AOCBPTED. 


Salford Council have &ccepted the following tendera for supplies 
to the electricity department 

Chas. Macintosh & Co , rubber-covered high-tension cable ; Johnson and 
Phillips, low-tension cable; Messrs. W. T. Glover & Co, lead · covered 
cables; Anchor Cable Co., cable; British Westinghouse Electric and Mfg. 
Co., alternating-current meters; British Thomson-Houston Со, and 


Chamberlain and Hookham, slot meters ; Ferranti Limited and Chamber- 
lain and Hookham, continuous-current meters; W. H. Bailey & Co., metal- 
hinged boxes, &c., for covering non-conducting material on the flanges of 
steam pipes and valves. : 

Warrington Corporation have accepted the following tenders :— 
Babcock and Wilcox, two water-tube boilers and pipework, £3,282. 
bcn е & Co., two 750kw. steam dynamos (Willans engines), 

£ | . 
Kelvin and James White, extenaion of switchboard, £446. 15s. 


Heckmondwike District Council have placed an order with Dick, 
Kerr & Co. for a 250kw. steam traction generator (with a 450 B.H P. 
Howden triple-expansion engine) and piping connections. 191 
tenders were submitted for the contract. An order has also been 
placed with W. T. Henley’s Co. for underground lighting feeder and 
connections. 11 tenders were received for this work. 


Sheffield ано have accepted the following tenders :— 
Messrs. G. C. Milnes, Voss & Co., 30 tramcar covers at £47. 10а. 
each ; Pendleton Ironworks, roof principals and constructive steel 
work for Neepsend power house at £1,668 ; E. Newell & Co., coal 
shoots, ash elevator and water tank, £1,429 ; Chatteris Engineering 
Co., two travelling cranes for engine room and coal siding, £1,062. 

Redditch Council have accepted the tender of Willans and Robin- 
son for the supply of a 350 н.р, gas engine for the electricity works, 
at £3,750. | 

The War Office has awarded a contract to the British Thomson- 
Houston Co. for a large number of B.T.-H. Edison incandescent 
lamps for 100 and 210-volt circuits. 

Battersea (London) Borough Council have accepted the tender of 
Callenders’ Company for 1,000yds. each of the following cable, &c.:— 
01 section £73, 006 £54. 15s, and 930yds. of 03 (concentric) 
£330. 33. 

The tender of the British Westinghouse Company has been 
accepted by the Darlington Electric Tramways committee for the. 
supply of 16 eingle-deck combination cars at 58,929, 


As briefly stated in our last issue, Bradford Corporation last week, 
accepted the tender of the British Westinghouse Electric and Mfg. Co. 
for two 1,000k w. direct-current electric generators, with spare parts, 
for their new Valley-road generating station. 

Fulham (London) Borough Council have accepted the teuder of 
W. T. Henley's Company for extension of mains and arc and incan- 
descent street lighting at £2,528. 143. 41, subject to certain omissions. 

Fulham (London) Borough Council have also accepted the tender of 
Messrs. Rowland Carr & Co. for the supply of service boxes, Franklin 
ventilated frames and covers and bitumen compound, 

Paisley Council have accepted the tender of Davey, Paxman & Co. 
for the supply of a 300kw. steam alternator (Schuckert alternator) 
at £2,400. | 

W. T. Henley's Telegraph Works Co. have obtained the contract 
for 12 months' supply of cables for the Sunderland Corporation. 

Grimsby Corporation have accepted the tender of Mr. A. C. 
Dickens for wiring the higher-grade schools at £227. 9з. 64. Ten 
tenders, varying in amount from that of the accepted to £710. 102., 
were received. 

The Electric Construction Co. of London and Wolverhampton, 
recently obtained, through their Australian representative (Mr. T. К. 
Steanes of Syduey), a contract for the erection and equipment of the 
tramway power house at Wellington, New Zealand. 


BUSINESS NOTIOEB. 


Messrs. G. W. Carpenter and T. Е. Mayfield, electrical engineers, 
Burton-on-Trent and Ilkeston, have dissolved partnership. Debts 
by Mr. Mayfield, who continues under old title. 

Messrs. С. Warren and С. Н. Matthew», electric light fittings 
makers, &c., 2, Longford-street, Regent’s Park, London, N.W., have 
dissolved partnership. Debts by Mr. Warren. : 

Messrs. G. Weston, S. L. Durell and E. A. Durell, trading аз 
G. Weston & Co., electrical engineers, 58, Fenchurch-street, have 
dissolved partnership. Debts by Messrs. S. L. and E. A. Durell. 

Messrs. Wake and Hollis (Ltd.) notify that their official address is 
now Collingwood Buildings, Newoeastle-on-Tyne.  ' 


LIQUIDATIONS, &c 


The firat meetings of creditors and contributories of the Warring- 
ton and District Electric Light and Power Co. (Ltd.) will take place 
on 22nd inst. at Byrom-street, Manchester. 


Winding-up Order.—An order was made at Liverpool County 
Court on 7th inst. for the winding-up of the S. M. Van Hinden 
Electrical Oo. (Ltd.). 


Sale by Auction. — In consequence of the electrical equi t of 
the Gloucester Railway Carriaze and Wagon Oo.’s Worker Mears. 
Bruton, Knowles & C». have been instructed to sell by auction, in 
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the latter part of May, all the engines, boilers and other plant not | 
required by the company. Catalogues may be obtained from the PATENT RECORD. 
[e 


auctioneers, Albion-chambers, Gloucester, 

„The Journal."— Part No. 160 of the Journal of the Institution ИУ iuri ЖИГ ; 
of Electrical Engineers із now ready, price 5s Particulars of 35 15 i Vorn 9 M. Р жшйс Nas fn 
Chartered Patent Agents, 70, Chancery-lane, London, . C. 


contents are given in an advertisement. 
APPLICATIONS FOR PATENTS. 


“Official Vocabulary.”—Strenuous efforts are being made by 
the principal Chambers of Commer:e at home and abroad to induce en 
the delegates at the International Telegraphic Conference to be held | ^ Norz.—7Ae undermentioned Applications are not open to public inspection 
in London in May to take no steps to enforce upon code users the | “Ht after acceptance of Complete Specification. The names within parenthesis 
ure of the “ Official Vocabulary” published by Berne. e,, EO ACOSO ACCOR 
Catalogues, &c.—Mesars. J. C. Lyell & Co., 55, Victoria-street, sag oi aie A E is made in London, 
London, have ready an abridged catalogue of “ Hythe ” motor cars and 
“ Hythe” automatum pumps, for which the firm are sole agents. аа. carryi i 
Other iteme in the list include incandescent lampe, lamp holders, &c. STE DE F R 
The Linolite Co, of 47, Victoria - street, London, S. W., manufacturers 27,078. J. B. Sc N 
of apparatus under the Beuttell patent system of electrical illumina- | 27/074. F. H. HEADLEY. Liverpool Cutout or fuse-holder. 
27,088. Н. Hmsr and W. Woop. Electric signalling for tramways. 


tion, have ready a pamphlet escribing this system, for which 
advantages over other systems of illumination for special purposes | 27,089. J. RosgNBERGER. Manchester. Electric power transmitters for 
sewing machines. N 


are claimed. | 
A price list of “ Dermatine " is now available from the Dermatine | 27,090. Е. W. Wess and A. M. THOMPSON. Crewe. Working railway 
Co., of Camberwell, London. The list is prefaced by an article on points and signals by electric power. | 
maps und sp gatta percha, and dermatine, and is accompanied by | 27,096. Naw ш . M 5 1 jun., and M. 
special illustrations. . : Аан : 
list of Premier” switches, cutouts, circuit- breakers and rheostata 27,132. A. В. MosLER. Applying electricity to the body superficially.* 
is just published by Messrs E. Р. Allam & Co, 11, Hatton-garden, 27,133. piene Е C. F. M. PETITDIDIER and T. M. Зонмітт. Enclosed 
ndon, E.C. 27,150. C. J. Клмомёрл. Sparking plugs for explosion engines. 


. Exports of Electrical Apparatus and Material —The followi 27,161. W. E. Evans. Electricity meters. (A.E.G., Germany.)? 

list gives official particulars of the exports of British manufac 27,168. J. PLecHATI. Manufacturing the conducting connection between 

electrical apparatus and material (including telegraph and telephone filament and conducting wire in incandescent lamp. 

wire and material, but not inclu electrical machinery, which is 21,179. E. Ы ACHESON. 5 of compounds by electrical heating 

not separately specifi and in apparatus therefor.* 

„ ed) from April 8 to 14, with the ports of | 27180, C. T. A. Von Wlsnacn. Accumulators and electrodes. 
Africa—Alexandris, £392 (including £286 telegraph apparatus) ; Ca December 10, 1902. 

Town, £138; Delagoa Bay, £211; Durben, £697 (including £312 tale. 21,184. J. P. TigRNZY and J. Marons. Dublin. Electrically operatiug 

graph material); Port Said, £42. Argentina—Buenos Ayres, £4,060. points on electric tramways and railways. 

Australasia — Adelaide, £800 үш £572 telegraph material); Auck- | 27,252. Е. С. BLAK B. Rotary contacte for high-tension circuits. 

land, £137 ; Otago, £128; Perth, £16 2; Sydney, £176. Burma —Rangoon, | 27,257. G. Byxa and H. A. CasPERD. Fitting for conduit boxes. 

£56. Ceylon — Colombo, £516. 5 4777. Denmark — | 27,239. F. J. Кіррліл. Combined lamp-holder and switch. 

Copenhagen, £1,038. Holland Amsterdam, £12. India— Bombay, E58; 247. E. J. Змлілсомве. Deck standards for electric traction. 

Calvutta, £570 (including £83 telegraph material). Siam— Bangkok, £18. 255 and 27,272. Н. H. Laws. Selective electric signalling. (J. S. 

Straits Sctlements—Penang, £10; Singapore, £781 (including £739 tele- Stone, U.S.) : 

graph material). Total, £10,779, against £19,102 in the corresponding 5 W. C. Heap. Storage batteries. 

284. 


27, 
27, 
27, "P 
week last year (April 9 to 15). 27 А. PiEPER. Indicating at а distance the position of a magnetic 
21, 


———— À sns 


) 


needle. : 
December 11, 1902. 

C. H. SPENCER. Bradford. Retarding back running of electric cars. 

27,295 and 27,301. Н. Н. Lake. Amplifying electromagnetic signal waves. 
(J. S. Stone, U.S.) v 

21,505. A. T. M. MarHER. Dundee. Cleaning grooves of electrical tram- 
way rails and facilitating passage of current. 

27,522. H. Preven. Birmingham. Switches. 

27,569. SIEMENS Bros. & Co. Synchronism indicators for use in connect- 
ing alternate-current or polyphase machines in parallel. (Siemens 
and Haleke A.-G., Germany.)* ` i 

21,515 and 27,574. G. PEARSON and L. FIEDLER. Cell and electrode. 


December 12, 1902. 
27,897. J. S. RiaBy and E. GORMLY. Liverpool. Trolley poles. 
27,443. J. Younc. Switchboard for telephonic intercommunication. 
27,464. J. J. SILVSSTER and G. Е. JENKINS. Extracting aluminium or 
other metals from earthy matters. 
27,472. Sremzns Bros. & Co. Cooling devices for continuous-current 
machines, (Siemens and Halske A.-G., Germany.)* 
27,475. W. C. HAWKES, Е. MourLET and T. E. Tayior. Coin operated 
: apparatus for administering electric shocks. ; 
27,476. W. S. BourT.and C. R. Bourr, Electric traction. 
27,482. A. T. Bopart. Gas igniters operated from a distance. 
21,486. J. Y. Јонхвом. Controlling or regulating the supply of electricity 
in installations subjected to considerable fluctation. (E. A. G. 
vorm. W. Lahmeyer & Co., Germany.) 


December 13, 1902. 
27,497. L. W. DE GRAVE. Derby. Water-tight cases for electric bells and 
telephones. ; 
27,509. T. HorME. Southsea. Penny-in-the-elot telephone call box. 
21,540. T. L. CARBONE. Arc lamps. 
21,551. R. Martin and P. K. F. HERMSDORF-KLOSTERLAUSNITZ. Resistances. 


December 15, 1902. 

27,571. S. D. MoKELLEN. Manchester. Electric tramcara. 

27,601. G. C. GRISLER. Terminals for fusible cutout. 

27,605. B. C. Момот. Electric ozone physical ехегсіғегв. 

27,618. Sremens Bros. & Co. and A. SIEMENS. Varying resistance of a 
circuit. | | 

27,619, Өтвмкхв Bros. & Co., Е. LYDALL and A. М. роке, Control of 
electromotors on electric railway cara. 

27,625. S. J. RosEBLADE. Collectors for overhead conductors. 

21,028. P. V. A. THEZARD. Electric ignition devices. (Date applied for, 

| Dec. 16, 1901, date of application in France.) 
21,644. B. Diz&wrECkr. Electric thread-bresiser. 
27,657. T. L. CARBONE., Агов of arc lamps. 


Road Maintenance and Administratlon.— At a meeting of 
the Society of Engineers, on April 6th, а Paper was read on 
“ Road Maintenance and Administration," by Mr. Robert J. 
Thomas, in which the author referred to metropolitan and 
town streets, and to the exaggerated statements made relative 
to the streets of foreign towns being so much better than those 
in London. He laid stress on the unique size of the metro- 
polis, its variations of climate and temperature, the phenomenal 
traffic, and particularly the power which companies had been 
given by Parliament to cut open and block streets, and which 
was exercised to such an extent that the rights and access of 
the public to their own thoroughfares were alréady small and 
fleeting, and the cost of restoration of surfaces enormous. 
All of this, he said, might be obviated if subways were 
constructed and the companies compelled to move their pipes 
and cables into them. He expressed the opinion that slow 
traffic should be better regulated, that vehicles should be kept 
close to the near side of the street, that omnibuses should stop 
at fixed points, and that the.loading or unloading of railway 
and other goods vans should be prohibited in busy thoroughfares. 
Admitting the necessity for tramways in large towns, and 
their help in solving the housing question, the author strongly 
advocated that country roads should be widened to 40ft. where 
a double line of tramways was laid, in order to provide at least 
12ft. of metalled roadway at each side. He suggested that 
traction engine traffic would be far less objectionable to the 
travelling public if drivers were licensed and could be dealt 
with for inconsiderate and obstructive conduct. New road 
construction for motor and other fast traffic he did not con- 
eider feasible, but suggested that the cost of widening existing 
roads in rural districts sufficiently to provide a dry, hard track 
might be borne by the State, a tax at per horse-power per car 
being levied sufficient for its up-keep, which tax would neces- 
sarily diminish as the number of motors increased. | 
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27,67€. A.F.PxrcH. Hydraulic press for assembling commutators, tighten- 
21,618. 


27,706. Н. S. PARKEB. Manchester. Fusible cutouts. 

27,720. D. H. Witson. Batteries.* 

27,721. Е. W. BAYNES, Automatic switches. 

27,789 and 27,742. Н. Н. LAKE. Transmitting and receiving electric 
signals. (J. S. Stone, U.S.) 

£7,746, H. Н. Laxe, Determining direction of magnetic waves. (J. S. 
Stone, U.S.) 

97,652. E. A. CABOLAN. Arc-extinguisbing devices. (С.Е. Co., U.S) 

21,155. E. e Bearings for measuring instruments. (G.E. Co., 
U.S 

27,754. E. A. CaROLAN. Forming coils for dyna mos. (G.E. Co., U.S.) 

27,755. E. А. CAROLAN. Electric furnaces. (G.E. Co., U.S.) 

21,156. E. À. CAROLAN. Convertible cabs for railway care. (G.E. Co., U.S.) 

26,757. E. А. CAROLAN, Electric heaters. (С.Е. Co., U.S.) : 

27,758. E. A. CAROLAN. Machines for cutting micanite. (G.E. Co., US) 

27,759. E. A. CaROLAN. Control systems for searchlight projectors. 
(G.E. Co., U.S.) 

27,760. E. A. CAROLAN, Reactance coils. (G.E. Co., U.S.) 

27,761. E. A. CA ROLAVv. Cutouts. (G.E. Co., U.S ) | 

27,762. E. A. CAROLAN. Condensers. (G.E. Co., U.S.) 

21,765. E A. CAROLAN, Varying voltage of alternating currents. (G.E. 

o. U. S.) 

27,764, E. А. Ca ROLAN. Electric phase transformation. (G.E. Co., U.S.) 

27,705. E. A. CAROLAN. Phase-indicating instruments. (С.Е. Co., U.S.) 

27,766. i oo Potential indicators for high voltage. (G.E. Co., 

27,767. E. A. CAROLAN. Arc lamps. (G.E. Co., U.S.) 

27,768, E. A. CAROLAN. Pneumatic train control. (С.Е. Co., U.S.) 

27,769. E. A. CAROLAN. Rheostat switches. (С.Е. Co., U.S.) 

27,770. E А. par Arc lamps for constant potential circuits. (G.E. 

o., U.S. 

27,771. E. A. CABOLAN. Electromagnetic locks for automatic electric cir- 
cuit breakers. (G.E. Co., U.S.) 

27,772. E. A. CAROLAN. Regulators, (G.E. Co, U.S.) 

27,773. E. А. CAROLAN, Compounding dynamos. (С E.. Co., U. S). 

27,781. Н. H. Lake. Determining the direction of magnetic waves. 


. A, D. Smita. Keighley. 


. W. DECKERT. 


December 16, 1902. 


ing the ends and pressing together diecs of armatures. 
W. J. CHARLES and А. Watson. Birmingham. 


(J. S. Stone, U.S.) 


„ J. А. Hgany. Insulating metallic surfaces or wires.“ 


J. A. Heany. Arc lamps.“ 


Induction coils. 
27,703. C. Кіснаврв and V. HALL. Torkard. Electric fog signalling system. 


Е. KENNINGTON, T, W. KENNINGTON, D. L. Fawcett and L. FAWCETT. 


Trolley heads. 
December 17, 1902. 
E. A. Нии. Grimsby. Lighting trolley cars.“ 
Lamp-holders. 


ELECTRIC AND ORDNANCE ÁCCESSORIBES Co., E. C. ASTINGTON and 
К. F. HALL. Birmingham. Appliances for electric lighting. 


. К.Е. HALL. Birmingham. Electric lighting of carriagee. 
. A. EcESTEIN and A. J. D. KRAUSE. 
‚ О. Gross. Manchester. 
. T. HAMILTON-ÀDAMS. 
. ТАнсүв Tool. AND ELECTRIC Co. and А. Н. ВАТЕ. 


Manchester. 
Fan arc lamp. 
Solenoids. 


electric igniters for internal combustion engines. 


M. Pounon. Electric ignition apparatus. 
Bells for signalling apparatus.* 


December 18, 1902. 


Switches, 


Magneto- 


. N. LascHAT. Casing for supporting iron rings for electric machines. 


27,934. W. E. Heys. Manchester. Telephonic instruments. (Hutchison 
Acouatic Co., U.S.)* 
27,935. E. M. Munro, Н. BRECKNELL and Н. I. Косевз. Bristol. Swivelling 
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28,167. 


‚ А. WEISS. 


. J. В. MoRRALL. Birmingham. 
. C. RIEDER. Switches fcr alternating current systems.” 
. G. PoMMERHAUz and Н. WIEN. 


trolley bases. 


signals.” 
G. Ноокнлм.  E'ectricity meters. 


Switches.* 


method of forming them. 
Electrique des Métaux, France.)* 


December 19, 1902. 
Electric light standards. 


which are non-conductors or poor conductors. 

J. G. Chips. Electric motor controllere. 

W. M. Brown. Contact boxes for electric railways.“ 

F. P. Cox. Compensating friction in electric meters. 
applied for, January, 1902, date of application in U.S.) 


. T. L. CARBONE. Arc lamps. 

. Е. SCHNEIDER. Coherers for use with etheric apparatus." 
. L. LoBENTHAL and J. McCuLLovcH. Switches for double-filament 
(Date applied for, May 22, 1902, date of application in 


lamps. 
U. S.)“ 


Co. Electro-plating iron and steel. 


December 20, 1902. 
H. G. Brown. Electric signalling for railways. 
Oct. 10, 1902, date of application in U. S.)“ 


28,170 and 28,171. F. Stock, Telephonic systeme," 


Electrical device for automatically regulating safety 


. Hon. В. T. D. BRovaHAM and Е. S. WonsLEY. Clutch for arc lamps. 
. SigMENS Bros. & Co. and A. S. Crirr. 
. Снгов1рЕ ELECTRICAL STORAGE Co. Eegative electrodes and the 


(La Société Anonyme pour la Travail 


Making conductors from materials 


(Date 


. S. О. COWPER-COLES and COWPER-COLES INVENTIONS DEVELOPMENT 


(Date applied for, 
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December 22, 1902. 
‚238. E. Janr. Electric ignition for explosion motors. | 
‚265. J. S. RAwonTH. Motors and regulating devices for vehicles. 
266. T. L. CARBONE. Arc lamps. 
‚288. Н. Р. Davis. Resistance coils. (Date applied for, Dec. 26, 1901, 


date of application in U. S.)“ 


December 25, 1902. 

. В. A. LovELAND. Croydon. The electro-signalgraph. 

. T. Barton. Blackburn. Lamp support and flexible protector. 

. B. Tuomas aud E. Тномлз. Manchester. Automatic minimum 
and reverse current circuit-breakers. 

,909. G. Davis. Electric fans. 

; В. $. CoHEN. Telephone exchange working. 

351. H. PERSON. An electric бге caldron. 

„358. J. WETTER. Electrolysing processes and appliances. (Elektrizitäts- 

A. G. vorm. Schuckert & Co., Germany.) 

7. A. VAN ALTEN Aa. Regulating sparking apparatus of explosion 
engines. 

„ А. С. KeLLY. Meters for indicating the state of a battery. 

. T. HAMILTON-ÀDAMS. Enclosed arc lamps. 

403. Sir D. L. SaroMows, Bart. Electric couplings and the like. 

8,414. Vickers, Sons AND MaxrM and A. D. WILLIAMSON. Kegulation of 


electric motors. 
| December 24, 1902. 
98,429. E. W. WYNNE. Liverpool. Trolley collectors. 
28,448. B. BRANDER. Birmingham. Telephones. 
28,485. Н. Lerrxer and R. N. Lucas. Byfleet. Regulating circuits, 
28.486. Н. LEITNER and R. N. Lucas. Byfleet. Switches. 
28,487, Н. LxrrxxR and R. N. Lucas. Byfleet. Controlling variable speed 
dynamos. Р 


SPECIFICATION8 PUBLISHED. 
Мота. АП Specifications can be obtained at the uniform price of 8d. each. 


ERES 
CET: 


з BLBY 
3 HERB 


3 


88 
88 


7 


55 


1902. 
26.541. Mitts (Gamewell Fire Alarm Telegraph Co.) Automatic non- 
interfering successive repeatera. 
27,835. Hatt. Appliances for lighting trolley cars. 
28,012. Sremens Bros. & Co. and Сирт. Switches. 


28,081. Brown. Contact boxes for electric railways. 


1903. 
188. Tompson (Berliner Maschinenbau A.G., vorm. L. Schwartzkopf ) 
Field windings. 
334. NEwTON (Coster). Storage battery plate. 


1,335. Marks (Chapman), Electric purification of liquids. 


... ——À5À 


NEW COMPANIES, STATUTORY RETURNS, LIENS 
REGISTERED, &c. 


NEW COMPANIES. 


BATH AND DISTRICT LIGHT RAILWAY CO. (LTD.)—Reg. April 8, capital 
£225,000 in £1 shares, as a re-corporation under Companies Acts, 1862 to 
1900, of Bath and District Light Railway Co., constituted by the Bath and 
District Light Railway Order (1901), which authorised the construction, 
maintenance and use of certain light railwaye, electrical works and appa- 
ratus,&c. First directors were Sir J. Sivewright, L. Hirsch and three others 
to be nominated by them. At the date of conversion 11,270 shares had 
been taken up and 5e. had been paid on each. The principal membera were 
Sir V. Caillard (10,500 shares), W. J. Feddon, E. Heisch, Е. Н. К. Trenow 
(each with 250 shares) Reg. office, 18, St. Helens-place, London, Е.С. 

ELECTRIC CONVERSION SYNDICATE (LTD.)—Reg. March 50, capital 
£100 in £1 shares, to carry on business of company promoters, financiers, 
contractors, railway and tramway constructors and owners, &c. 

FENNER, JAMES & co. GTD.) Reg. April 4, capital £3,000 in £1 shares 
(1,500 preference) to acquire business carried оп by V. А. Connor aud E. 
Shouls, as Fenner, James & Co., to acquire and develop any patents, inventions, 
&c. relating to production, storage, distribution aud use of electricity 
and any apparatus therefor, and to carry оп the business of electricians, 
engineers, suppliers of electricity, &c. First directors, Capt. W. А. Grant, 
W. K. L. Dickson and V. A. Connor. Reg. office, 17, Shaftesbury-avenue, 
London, Е.С. 

GEORGE M. CALLENDER & CO. (LTD.)—Rez. April 2, capital £75,000 in 
£l shares, to acquire business carried on as George M. Callender & Co., 
and tocarry on the business of manufacturers of and dealers in Callender's 
pure bitumen dampcourse, pure bitumen sheeting, and other similar 
articles ; manufacturers of and dealers in bitumen, asphalte, &c. Firat 
directors are G. M. Callender, W. T. Grahamsley and W. Ward. Reg. 
office 25, Victoria-atreet, S.W. : 

JOHNSON ECONOMISER AND SMOKE CONSUMER (LTD.) —Reg. March 7, 
capital £8,000 in £1 shares, to acquire patent No. 7,137 (1901) for 
improvements in and relating to furnaces of steam boilers, and to carry 
on business as general engineers aud manufacturers of and dealers in 
machinery and appliances. 


LANCASHIRE WAGGON CO. (LTD.)—Reg. March 25, capital £250,000 in 
£10 shares, to adopt agreement for acquisition of business of company of 
same name (incorporated in 1857) and to carry on the business of manu- 
facturers of railway and other carriages and waggons, trucks, locomotives, 
engines, rails, railway and tramway plaut, &c. Reg. office 22, Broad-street, Bury. 
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METROPOLITAN ENGINEERING ASSOCIATION (LTD.) — Reg. March 51, 
capital £10,000 in £1 shares, to carry on business of civil, electrical and 
mechanical engineers, &c., manufacturers of engineering and other plant, 
constructors and equippers of railways, tramways, &c. Reg. office 4, Queen 
Victoria-street, E.C. 

MULLINERS .—Reg. April 5, capital £50,000 in £1 shares, to 
acquire business of coachbuilders, engineers, &, lately carried on by 
Mulliner, Wigley Co. (Ltd.) (formerly known as Mulliners Limited), and to 
carry on bueiness of manufacturers of and dealers in vehicles and convey- 
ances, builders of railway and tramway rolling stock and mechanically. 
propelled vehicles, &c. Кер. office 300, Broad-street, Birmingham. 

PROCTER AND COTTRILL (LTD.)—Reg. March 30, capital £1,000 in £1 
shares, to carry on business of electric light contractors, electricians, suppliers 
of electricity, manufacturers of and dealers in dynamos and electrical appa- 
ratus, &c. | 

WORTHINGTON PUMP OO. (LTD.)— Reg. April 7, capital £500,000 in £10 
shares, to acquire and take over all or any part of capital stock or shares of 
James Simpson & Co. (Ltd.), the assets and liabilities of the Worthington 
Pumping Engine Co. (New Jersey, U.S.A.), and all or any of the agencies 
{ог Great Britain and Europe of the George Blake Mfg. Co. (of New Jersey, 
U.S. A), and all or any of the assets and businesses of or in connection with 
such agencies, and to carry on the business of mechanical engineers, manu- 
facturers of pumps and other machinery, tool makers, metal workers, 
machinists, electrical and water supply engineers, &c. 


STATUTORY RETURNS. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—In the return to Feb. 20 
the capital is given as £7,000,000 stock, all of which has besn taken up and 
paid for in full. No mortgages or charges. 

CONSOLIDATED TELEPHONE CONSTRUCTION AND MFG. CO. (LTD) — 
дещ to return to Dec. 31, 1902 (filed March 3), the capital is £234,938 
in 47, reference shares of £1 each, 224,850 ordinary shares of 10s. 
each and 75,150 ordinary shares of £l each, of which 224,850 10s. ordi- 
nary shares have been taken up and paid for in full. Mortgages and 
charges, £9,500. 

HART ACCUMULATOR CO. (LTD.)—The return to March 18 gives the 
capital as £40,000 in £1 shares, all of which have been taken up. £1 per 
share has been called up on 17,500 shares and £17,500 bas been received. 
22,500 shares are considered as fully paid. No mortgages or charges. 

ST. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—The return 
to Feb. 24 gives the capital as £300,000 in 40,000 ordinary and 20,000 pre- 
ference shares of £5 each, all of which have been taken up. £5 per share 
has been called up on 39,650 ordinary and 20,000 preference shares, and 
£298,250 has been received. £1,750 is considered as paid on 550 ordinary 
shares. Debenture stock, £150,000. 


LIENS, &с., REGISTERED. 


SOUTH AMERICAN LIGHT AND POWER CO. (LTD.)—Trust deed, dated 
March 11, 1903, to secure £52,500 has been registered. Property charged, 
concession granted by Municipality of Bahia Blanca to C. К. Thursby and 
company's undertaking and property, present and future, including 
uncalled capital Trustees, London Trust Co. | 

UXBRIDGE AND DISTRICT ELECTRIC SUPPLY CO. (LTD.)—Iseue on 
March 31 of £2,000 debentures, part of series created July 18, 1901, to 
secure £20,000, charged on company's undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount 
previously issued £18,000. 


CITY NOTES. 


C — 


MEMORANDA.— Bank rate 4 cent. (since Oct. 2, 1902) Price of 
silver 221 fd. per os. (April 16). Gonsols (28 per cent.) 91—91} for money, 
91,;,— 91,5 for account ; 24 per cent. 91—914 (April 16), Consols Pay 
Day, May 6; Stocks and Shares Continuation Days, April 23 and May 
12 ; Ticket Day, April 29; Pay Days, April 17 and 30 ; Mining Share 
Carry-over Days, April 27 and May 11. 


ANGLO-ARGENTINE TRAMWAYS ^0. (LTD.)—The report for 1902 states 
that the receipts amounted to £254,582, working expenses to £191,136, 
being a profit of £65,446, lees interest (£15,443) and interim dividend 
(2s. per sbare), leaving £22,002. The directors now recommend that 
£6,250 be placed to reserve, and that, after transferring, in accordance with 
the terms of the agreement with the Argentina Electric Traction Co., 
£10,248 from accumulation fund, a further dividend of 2s, per share be paid 
(absorbing £26,000). As a result of the inauguration of electric traction 
over three routes during the latter part of 1902, a decrease of £9,000 in the 
firat half of the year was reduced to about £1,000 only. The expenses 
were exceptionally heavy, owing to transition from horse to electric trac- 
tion. Up to end of February last about 27 miles out of a total of about 
70 miles were working electrically. The directors have placed the manage- 
ment in Buenos Ayres in the hands of Mr. Oscar Oliven, a very qualified 
electrical engineer. At the same time, they have offered a seat on the boerd 
to the late manager, Mr. Н. Е. Gunning. 

AUTOMATIC TELEPHONE (1903), LTD.— The statutory meeting was 
held last week. The chairman (Mr. Max Margowski) gave a summary cf 
the progress made since the incorporation on Jan. 13. Their factory (he 
said) was nearly completed. The reconstruction had been much more 
successful than had been anticipated, and they had received more money 
than was expected. All the dissentient shareholders had been effectively 
dealt with by the liquidator, except опе, All the creditors would be paid 


in full and they would then go on with a clean slate. Of the “ missing 
link " spoken of at the last meeting (Electrician, Dec. 26, p. 409) a portion 
had been completed, and was working satisfactorily, and the call box would 
be in operation shortly. The company would, he was sure, be in a position 
to pay a dividend before 12 months were over. They had ceased to be a 
speculative company, which they had been for several yeara, and were now 
an industrial undertsking, and had (he urged) the proepect of becoming 
one of the wealthiest corporations in the kingdom. They bad plenty of 
capital to meet all their requirements, and were in a position to make any 
electrica] machine required from them. 


BABCOCK AND WILCOX (LTD.)—The directors have declared dividends 
of 8 per cent. on the ordinary shares and a bonus of 2 per cent. (tax free), 
and д per cent. on the preference shares for the half-year ended Dec. 31. 


BROMLEY ELECTRIC LIGHT AND POWER CO. (LTD.)—At the meeting 
last week the chairman (Mr. Е. E. Gripper) stated that the progress made 
by the company continued to be extremely good and steady. "Their excel- 
lent engineer (Mr. Gamlen) informed him that they had already received 
applications this year for over 4,000 8 c.p. lights. During the year the 
directors had arranged to acquire practically all the shares in the Chiale- 
hurst Company, and the two companies were now worked as one under- 
taking, although technically they were separate, They had also been 
successful iu placing the whole of the capital of the company. The balance 
of the share capital of £55,000 had all been placed and paid up in full ; 
they had been able to pay off the 5 per cent. debentures to the amount of 
£20,000, and had been successful in placing а new issue of £50,000 
of debentures at 44 per cent. They had spent £15.000 in extensions of 
their plant and works. A large proportion of that had been for mains, 
meters, &c., and about £5,000 for new machinery, a portion of which had 
been placed in a sub-station at Bickley, which was a very important 
addition to their system. The increase in the receipts during the year 
amounted to £2,257, and the amount spent to earn that had been only 
£750, leaving them an additional profit of £1,500, which paid 10 per cent. 
on their additional capital. That result had been achieved entirely by 
reducing the cost of generation, which had been possible because they were 
generating on a larger scale, and also because they had been working more 
economically owing to various additions to their generating plant. The 
total profit, including small balance forward, was £5,684, and after paying 
interest £3,468 was available for a dividend at the rate of 5 per cent. for 
the year ; £1,000 was to be placed to reserve. The report was adopted, 
and at a subsequent extraordinary meeting it was decided to increase the 
capital to 2100,0С0 by the creation of 10,000 additional £5 shares. 


CUBA SUBMARINE TELEGRAPH CO. (LTD.)— The directora recommend а 
dividend for the half-year to Dec. 51 at rate of 5 per cent. per annum and 
a bonus of ds. per share on ordinary shares (tax free). 


FELTEN AND GUILLEAUME FABRIK ELEKTRISCHE KABEL AKTIEN- 
GESELLSCHAFT WIEN.—At the recent general meeting a dividend of 
12 per cent. was declared, and a special meeting has been called to 
authorise an increase of the capital from 6,000,000kr. to 7,000,000kr. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)— The directors’ report for 
1902 states that the company's foreign concessions have all been extended 
up to the end of 1924, and that the directors are in communication with 
the Poetmaster-General with a view to an extension of ita arrangement for 
special land wires in this country, and submarine cable wires from Lowes- 
toft to the German coast. The tariff reductions announced in last year's 
report adversely affected the company's revenue, especially the Indian 
reduction, from 4s. to 28. 6d. per word. The lines of the company continue 
to work efficiently, and Wheatatone working, now introduced over the 
entire system from London to Teheran, gives complete satisfaction. Under 
its extended concessions the company is liable for higher paid-outs " to 
the Governments concerned, and as some doubt has arisen as to the inci- 
dence of these higher paid - outs under the cis-Indian Joint Purse (of 
which the company is & member), it has been agreed to refer the matter to 
arbitration. 'The directors propose to introduce a retirement scheme for 
the officers and general staff of the company to enable members of the 
staff, no longer able to perform their duties, to retire from the service. The 
company's revenue from all sources for 1902 amounted to £134,305. 4s. 1d., 
compared with £153,041. 3s. 2d. for 1901, a decrease of £18,735. 19s. 14, 
The expenses were £64,551. 19s. 10d., against £63,859. 10в. 6d. for 1901. 
Deducting this £64,551. 19s. 10d. from the total revenue of £134,305 
4s. 1d., a balance remains of £69,953. 4s. 3d., from which income tax paid 
(£5,143. 15s, 7d.) is deducted. To this £14,897. 16s. 1d., the amount 
brought forward, has been added, making £79,707. 4s. 9d. From this sum 
the interim dividend (£10,625) is deducted, leaving £69,082. 4s. 9d. The 
directors now propose to set aside £15,000 to form а fund for equalisation 
of dividends, to transfer £5,000 to a retirement fund, and to declare a 
dividend for the six months ended Dec. 31 of 17s. 6d. per share, making, 
with the interim, 6 per cent., and a bonus of 20s. per share (both tax free), 
making 10 per cent. for the year, and carrying forward £17,207. 4s. 9d. 


METROPOLITAN DISTRICT RAILWAY CO.—A special meeting will be 
held on 23rd inst. to approve an agreement between the company and the 
Underground Electric Railway Co. of London, providing for the issue by 
the former to the latter of ordinary preference and debenture stocks in 
payment of any sums remaining undischarged after the issue of the ordi- 
nary and debenture stocks specified in the agreement of July 18, 1901, 
to approve the Great Northern, Piccadilly and Brompton Railway 
(Various Powers) Bill authorising the supply of electrical energy from 
Lots-road power station to that company, &c. 


NEW ZEALAND ELECTRICAL SYNDICATE (LTD.).—The directors 


-recommend a dividend of 10 per cent. on the ordinary shares for 1902. 


OSWESTRY ELECTRIC LIGHT AND POWER CO. (LTD.)—The directora 
recommend the payment of a 3 per cent. dividend. During the year 
considerable additione have been made to the plant and mains. 
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PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS AIRES 
(LTD.)—After writing off £2,500 towards amortization of discount on 
debentures and expenses of issue, and placing £10,000 to reserve, a 
dividend of 3s. per share on the ordinary shares (tax free) is recommended. 
During the year £19,405. 178. 9d. was expanded on the electrical depart- 
ment. 

READING ELECTRIC SUPPLY CO. (LTD.)—In the directors’ report for 
1902 it is stated that the capital expenditure to Dec. 51 was £112,750. 14s. 
The total revenue for the year was £12,050. дв. 11d., and the expenditure 
(generation, distribution and management expenses, and £1,250 written off 
to depreciation) £6,646. 88. 2d., leaving a profit of £5,403. 158. 9d. An 
interim dividend at rate of 5 per cent. (tax free) to June 30 absorbed 
£2,486. 8s. 9d., and from the £5,315. 17s. 2d. remaining the directors recom- 
mend a further dividend at the rate of 5 per cent., making 5 per cent. on 
the ordinary shares for the year. This leaves £219. 14a. 7d. to be carried 
forward. The total capacity of the generating plant at the works is 
1,675kw., and the plant and machinery have been maintained in a high 
state of efficiency out of revenue. On Dec. 31 there were 608 consumers, 
representing an equivalent of 61,454 8 c.p. lampe connected, compared with 
502 consumers and 42,764 lamps in 1902. Since Dec. 31 the number of 
lamps added and applied for is 3,888, making the total of connections and 
applications equal to 65,342 8 c.p. lamps, including the equivalent of 
640 н.р. of electric motors. The directors have decided as from July 1 to 
discontinue the charge for meter rent for lighting, except in the case of 
consumers whose accounts for any quarter shall amount to less than 5s, 
when the amount will be increased to 5e. in lieu of meter rent. 

STOOK EXCHANGE NOTIGOES.—The Stock Exchange committee have 
ordered a further issue of £10,C00 deferred ordinary stock of the British 
Columbia Electric Railway Co. (Ltd.),and a further iesue ꝓf 20,000 fully- 
paid 6 per cent. cumulative preference £5 shares of Edmundson’s Electricity 
Corporation (Ltd.) to be quoted. The committee have been asked to 
appoint a special settling day in, and grant a quotation to, 4,000 fully- paid 
preference shares, 524,368 ordinary shares (2e. 2d. paid), and 235,899 fully- 
paid ordinary shares, all of 2s. 6d. each, of the Automatic Telephone Co. 
(1900), Ltd. . | 

SWANSEA IMPROVEMENTS AND TRAMWAYS CO. (LTD.)—The traffic 
receipts for the December half-year showed a slight increase over those of 
the corresponding period of 1901— £135,409 compared with £13,116. The 
average receipt per passenger had been 1°26d., against 1:25d., and the 
average expense had been the same in both half-years—0'76d. The 
directors proposed to pay full preference dividend, 24 per cent. for year on 
ordinary shares (same rate as for the previous year) and to repay 21,000 
of their advance from the British Electric Traction Co. Swansea 
Corporation has obtained further powers for constructing other 
tramway extensions, wbich are also to be leased to the company. 
An unfortunate difference of opinion had arisen between the Corporation 
and the company respecting the system of electric traction to be adopted 
on the new lines, The Corporation had arrived at the opinion that the 
overhead system of the existing lines would be objectionable in some of 
the streets through which the new lines would run. The directors had, 
however, been unable to assent, both on financial and technical grounds, 
to any other system but the overhead lines which the company bad 
agreed to lease, and which they would have to work in conjunction with 
their existing lines, The report was adopted ou the motion of the 
chairman, Mr. Tegetmeier. 


WEST INDIA ELECTRIC 00.—At the recent meeting the president 
(Mr. Wanklyn) stated that on the street railway operations, after allowin 
for interest and other charges, there was a surplus of $29,265, which had 
been added to the previous year's surplus fuad and used for obtaining 
additional rolling stock and permanent improvements. Contracts had 
been entered into for additional plant, &c., and for that purpose and to 
establish au electric lighting service in Kingston, Jamaica, an issue of 
stock or bonds will probably be made. 

WOKING ELECTRIC SUPPLY CO. (LTD.).— The directors report stated 
that during 1902 there was a steady improvement in business resulting in 
a profit of £1,677. 128. 9d. After allowing for depreciation and paying interest 
the availatle balance was £6,276. 23. 5d., compared with £4,466, 15s. in 
1901. The number of equivalent 8 c.p. lamps on circuit increased from 
15,090 to 19,565, and were now 20,002, while the number of consumers 
increased from 417 to 543. The directors recommended that the loss to 
Dec. 51, 1901 (£2,309. 123. 9d.), expenditure on free wiring (£516. 4s. 5d.), 
reports and fees (£173. 10s.), expenditure upon change-over (£378. 8s. 6d.), 
debanture expenses (£92. 193.), prospectus expenses (£498. 2з. 6d ), under- 
writing shares and debentures (£226. 2s. 1d.), (total £4,194. 19s, 5d.) be 
charged to goodwill account, leaving £1,677. 12s. 9d., net profit earned in 
1902, ancl that the dividend due upon the 6 per cent. cumulative preference 
shares to Dec. 31 last be declared, leaving £675. 9s. 4d. to be carried forward 
The chairman (Mr. John Ashley) at the meeting last week, said this success 
was largely due to their engineer (Mr. McLean) and his staff. Among 
their consumers in the future would be the London and South Western 
Railway Co., which intended to light the whole of their station at Woking, 
their goods yard and (he believed) the sigaal lamps electrically. The rail- 
way company would use quite 70,000 units a year, and they would require 
light all night long. They had decided on and after Oct. 1 to reduce the 
price of current to 6d. per unit. They also proposed to raise additional 
capital by the issue of preference shares and debentures. They had already 
increased their generating plant and were now going to give an order for a 
new 400kw. steam generating set. 

WY COMBE (BOROUGH) ELECTRIC LIGHT AND POWER OO. (LTD.)—The 
directors report for 1902 states that the connections had increased from 

the equivalent of 22,170 8 c.p. lampe in 1901 to 28,081 in 1902. With the 
balance from the previous year, the amount available for distribution was 
£5,101, 9в. 9d., interest absorbed £2,046. 9s. 4d., leaving £1,055. 0з. 5d., 
out of which the directors recommended a dividend of 4 per cent., placing 


£200 to reserve for renewal, writing £29. Gs. 8d. off preliminary expenses 
and carrying forward balance (£22. 19s. 7d.). The шга inotor losd 
has also increased by 91} H P., bringing the total to 122 motors or 510 E. P. 
The number of units per lamp has increased from 15:4 to 14:5, whilst the 
annual revenue per lamp has gone down from дв. 10d. to 38. 94. To meet 
the demand of the cottager class, the company has introduced the alot. 
meter system, and 168 of these meters were in use at the end of December. 
The average price obtained for current was 3°47d. per unit sold, or 0°17d. 
lower than last year, and one of the lowest in the kingdom. Considerable 
economies have been effected during the year in generation and distribution, 
the total coats being reduced from 2°49d, iu December, 1901, to 1:98d. per 
unit sold in 1902. 


ELEOTRIO TRAMWAY AND RAILWAY TRAFFIO RECEIPTS. 


£ & £ & 

* Aberdeen ae Apl, 11 935 T 365 46 | 43,172 |+11,222 
Ayr Corporation. , 11 217/+ 66| 47 | 12,499 А" 
Barnsley ß... „ 8 175 .. 153 2, 125 ; 

“В ham Tramways. „„ 11 | 5,055|+ 548| 14 | 68,045 |+ 4,024 
Blackburn Corporation. | „„ 10 1,058 |+ 449| T1 | 1,945 + 195 
В l tion... n” 9 400 | - 5 81 518 |- 251 
Blackpool and Fleetwood ЮР E whe oe i 
Bolton tion... „ 12 | 2,390/+ 928 12 3,524 |+ 975 
BournemouthCorporat’n 8 | РА 40 | 18,616 ivi 
* Bradford Corporation... „ 12 | 3,774 [T 1,139 12 | 6,205 |- 894 
Brighton Corporation. „ 12 980|+ 281 20 ! 15,007 |+ 4,006 
Brisbane Tramways...... Feb. 25 | 2,344:+ 101 8 | 18,655 |+ 794 
Bristol Trams & Carriage Apl. 10 4.772 T 750) 20 | 82,516 |+ 7,877 
Buenos Ayres & Belgrano; Mar. 15 3,086/+ 365 11 | 33,575 + 3,643 

ration ...| Apl. 11 1,028 + 414 2 | 1,8534 + 528 
Calcutta Tramways Co... „ 11 |Е28,578+ R6032! 15 |В478,095 |-FRl45,914 
Camborne-Redruth . .. „ 15 | 167, .. 25 2,658 
Cardiff Corporation.. „ 11 | 1,875|41,256, 2 2.958 + 1,764 
Carlisle Tramways Co... „ 11, 20+ 78114] 2,208 + 544 
Central London Railway „ 11 | 6,514 - 206 15 104478 |+ 5,277 
Chatham & Dist. Lt. Rys. „ 9 455. .. 14 | 5,544: ... 
City & Seuth London Ву. „ 12 2,713 — 218| 15 | 47,752 |+ 5,020 
Cork Elec. Trams. Co. „ 9 479+ 60| 14 | 5,617 |+ $65 
Devonport & Dist. Trams „ 5 452 7 17| 154 5,154 |- 17 
pe. ie is 68 888 an oes 
Dover Corporation ...... „ 11 216;-- 71 12 376 |+ 50 
Dublin & Lucan Railway „ 12 | 126/+ 29| 15 1,3900 — 39 
Dublin Southern Dist... „ 10 825 + 64| 814 |10,049 4 3232 
Dublin United. . „ 10 | 3,735/+ 251 514 18518} ; 
Dudley-—Stourbridge ...;. „ 3 781/- 353| 151 9,2534 |+ 469 
Dundee Corporation. „ 8|, 825+ 168) 47 | 36,170 |+ 5,225 
East Ham Oouncil......| ,, 11 729|+ 371 ł2 | 1,058 |+ 376 
Gateshead & Dist, Tram | ,, 5 | 856|+ 101 134| 10,714 |+ 2,208 
Glasgow C ration .. „ 11 (13,258 2, 272 44 |553,867 |+ 25,500 
Gravesend—Northflee | „ 3 192| .. 154 2358| ... 

Greenock & Port Glasgow) , 3 496|- 44 134 5,524 + 460 
Halifax Corporation...... idt € "NET us | bes 
Hartlepool Tramways ..| , 3 2311— 119 154 2,887 + 404 
Hull Corporation.. . ,, 11 | 2,001|+ 428 +2 | 3,109 + 230 
Isle of Thanet CO. „, 11 585|+ 203 ... D js 
Kidderminster & Ош... „ 3| 105 — 86| 134 1,317 + 2 
Kirkcaldy Corporation. „ 8 208; .. | 95 1,02 те 

Corporation ... „ 11 | 5,358|- 1, 2 12,5664 + 801 

Liverpool Corporation... „„ 4 9,685 — 156 14 129,898 |+ 5,984 
Liverpool Overhead Rly. ,, 12 | 1,685|-- 178 +15 | 22,764 |+ 1,768 
Manchester Corp ~| „ 11 12,065 |+9,742: 95 |409,751 Rei os ie 
Merthyr. . „ 3 193 — 111 133 2,500|- 344 
Middleton. „ 3 2062 — 142 134 3,052 — 235 
Neweastle-on- Tyne Corp| „ 11 | 5,555 +1,367| 14 | 40,390 ove 
“Oldham, Ashton & Hyde. , 5) 637|- 100 134; 6,834 + 550 
Perth (W. A.) Elec. Trams ,, 10 | 1,116/+ 50 §14 | 16,905 |+ 1,596 
Peterborough ............ n. © 138 10 , з 
аста D „ 3 245|— 107 151 3,072 + 440 
Portsmouth Oorporation «i "T vus РИ E ез 
Potteries .......„.„—....| „ 9! 1,565|- 71 134| 19,897 |+ 1,552 
Rothesay ........... Kou B : 2 - ains 555 И 141 
s ion. [ ” 5,1 +1, 

Salford Corporation... ч 15 4,065 11,848 2 6,774 + 2,452 

*Sheffleld Corporation ...| „, н Е + xe 15 ! 61,026 |+ 6,248 

l|- 155 
Southampton Corp. ul к 9 900 + 112 
Southend Corporation. he КУ - ез ss 
Southport Tramways ..| ,, 3] 252|- 102 134) 2,882 |+ 905 

*g. Btalfordahire Trams. „ 3 805 290 134| 9,350 — 419 
“Sunderland Corporation. „ 12 1,223 f 249 2 | 2,018 |+ 148 
Swansea c«m m am 90 0 n ó 446 | — 120 154 5,795 + 265 
Tynemouth & Dist, | , 3227 — 152 154 2,788 1+ 154 
Tyneside Trams Co. ... Si js р TA s s 
Wallasey Dist. Coun. ...} „„ 11 | 665 + 12 1,012 |+ 250 
Weston - super - Mars , 1 32 — 13 340 — 

Corporation TS m 25s ecc TT on 
Wolverhampton District; „ 3 570|+ 99 133) 4,546 + 2,491 
Yorkshire Woollen Dist.| , 5 | 200 63 1,006 = 

These the corr period last year. 
Partly Gevecteal t аду. f Minus 7 days q Bue 8 days. § Plas 3 days, 
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ELECTRICAL COMPANIES’ — SE 
P — DEM 5 
OUNT| LAST ^, DuRING 8 DAY 
DIVIDEND DUE. 
AMOUNT. BHARE. | Denn. 2354 Highest | Lowest 
ELECTRICITY SUPPLY. ; À " 6 2 
А „ Win enge, an Bettes fee. La, Ora. Mg Na. 2 1 |4 1 314 4 Я — 2 
1228 3300k ti% Do. 4j 15% Deb. Stock Рту. Certs, (red. & Sms * 133 123 133 5 18 6 Kis — 
7.500 10 16 0 th and Poole Neo. tive Pret. [III I 10 11 10 11 4 1 1 Р Е = 
7.500 ie 4/8 Do. 4% per Oent. Oumulative ee et ЖЕ ТЖ 10 11% * ы e 
£70,000 | M | st% Ос & per Cent. Debentare Stoo 12 М arne 7| 102 105 102 106 7 5 — 105 : 
£50,000 | Stock „FE 10} 101 m. an рате, and September ә 
ию Б Vt | Der ребе Preferenoe ушшш 30 do | 0 14 | 378 8 | Maren = 
000 5 7 per * 7 én - 
39,000 5 8/0 A Er 43,000) (1 to 80,00) E 105 К. 9 é 1 - : 
0 5 1/8 зое 106 TT A 
4350000 Stock 496 Central Electric Supply Со. 4% Guar. Deb. Stock .. 9 94 ə 9» Б б - February and August e Бә, 
70,000 5 60 жаш A & 1 ар... ae «e008 Er «за oe 5} d à Hd : 7 9 ts LES 5 
5 am 0. А ference . a 
48.900 5 9/64 Do. City t Undertaking 44% Cum: Prei -| oft? 107 105° 107 8 15 3 = А 
t 300,288 | Stock 4% Do. 49% Deb. Stock Red.. 156 986) 64 B 2 - а Mane see | aud 110 
44,456 $ 30 | Chelsea Elec.SupplyOrd. (Nos. 1-14, С Y. 109 112 109 119 40 9 | June ч i 108 10 
70,595 10 10/0 per on Electrio Ligh ret — Fog: 134 14% 1 14% 4 ac: 109 epi — = ; 
40, 10 6 . брег Cent. Cumulative = хк 199 197 192 197 3 ) un Decem = 
£400,000 | Stoob 5% | Do. B per Oent. Debenture Stock ( 7U"| 108 106 1038 106 4 - 1 vee & y, " 
Stock чх De, Ore ded Dab. Ici red.) у grec 3 9 : : 4 12 4 March and Bepbem E 
$0,000 10 4/0 | Jounty of London and Brush Prov. Ordinary — 12 18 12 13 з 4 1103 iü 
83,000 de 6/3 Do. 6 per Cent. Oumalativ hop ena "| 109 112 109 112 n % M 
4400,000 | asook 44% Do, Deb. Stock (all pd. )(red.) sse .... в 64 4 10 - : Y 
10,000 i 3/0 | Folkestone city Bupply Со. сау “er! 108 106 102 105 - = 
250,000) Stock =e Do, 44 Ist Debenture $ Stock (red.). 8 94 8} 1 : 1 li 11, 
11,000 › | S6 | Hove Electrio wdinary ... | 19 Me | 14$ Ub | 4 en January and July ...... E 
11,000 5 5/0 Kensington and pe — . - 63 4 5 8 uary = z "à 
00,000 | stock 43 Do. 4f Deb.Btock(red); r.... 100 ko [ш Ko 3 1 6 =; 27 
е 8 | . ; 108 6 - 2 
120000 | Stock * | Kenstn.& Kngtbg.Co.& Notting ишь nier 2) — 9] 2 _ : = Н “Ta 
ibo 3/6 Do. 8 por Cente e rere m.s.: £ n 0 108 10 103 $18 В | Mar,JuneHept,Deo. 10% 1745 
De: 5 MEL Ell 100 Я T 13 i 
£M0,000| stock 4? Do. 4 per Oent. Ist Mo pa T 8500 rau NÉS và 184 8 T - rre Octo B I 
100,000 19 7,0 inr “ыг Elec. Supply „(Ж T 100 114 110 115 381 - une Decem 903 f 
£130,000 | took A Do. per Oent. Stock First (re 98 101 $8 101 8 10 XM аг * D 
£250,000 | 800; X Oent. Mort. Deb. € —— 14 16 14 15 4 0 rn m = 
10,863) ^ V^ | Notting Н sorte Овбваке ee на ШП, ^as 99 102 318 Б © 
£50,000 100^ 496 4 per Gent. 1st Mort. Debs. ..........-. - T 5è 6} t t ^w d е Ex 
14,0t 0 a 8/0 Oxford EA s Dia kx... моб м st 08 101 е, 101 ; 319 6 - i 
000 Stoc t% b LIII DII э 1 6 : at " 102 2 
—— Rand Electric ....... ist му. Dba. 10)" 102° {0% 102. 4 - 1 учее месе; 16} 15] 
£100,100 190 2 |*Royal Electric Oo. of Montreal dx 159 16) 153 63 4 ruary ugus EM we 
40,000 E 9/6 | 8k. i rr пастан — Ordinary ..... e. 80 9 E 10 8 н 8 v " : 8 
á 1 Do. per Preferen: — wee a "1 = М T 
T7] | MN E -5 D inar 2 GS Bier s : . 
11,000 + 2/6 Smithfield Markets Electric Supply Ord Y - 83 T 88 93 6 6 — 31 313 
850,000 | Stock 1% Do. 4% Debenturer ...... — 3i 4 8i 4 47 6 — * 
65,000 в 19 | воа London Wisojtie Pa ply Ordinary ...— 4 T а Д m - К, , 
80,000 5 22 | Urban Electric Supply adc t ar b 4 өө 2 T 
80,000 |) 5 2/270 ; Do. 5% Cum . Pref. °з» *9* fee : be 12 18 4 12 4 March and September 12 2 
110,000 $ бб | Westminster Rleotrie Ruppiv Ordinary e T 8 61 3 14 1 * 
28,141 5 2/6 Do. брег Cent. Cum. Pref. .......... . 0 
TELEGRAPHS. 97 101 97 101 4.9 1 January and J — cee = 
£67,100 — 4%  *African ла а 4% Mort. Dep. тд. 2) 3j k к, = June aad December = " 
25,000 4 Amazon Telegra p para xit" d as 70 80 2 T 50% 4 
119,700 100 : Do, 6per nt.DebanturP g ыр FE 59 40 52 b 18 : Feb,, May, Aug., Nov. 913 904 
£788,840 stock 180 ER dap — — 6000. co. woa cac 2K 2 = 00 Aro 92 10 92 б 10 10 I] "uU 9 T 
£3,105,580 Лоск үсү а Preferred em Aes од $9.54 ч 9i iic 4 : 14 2 | Jan "Apr July Oct. e.. sos 
e MO | Mi [comae e | ae 
8,838. | Oommero 556545652 2 „ „„ 0 60 89 А б ы, 
11.881877 * 45 pe. 1 4 per Oent. Debenture Віоса ..... ...— .. ... ө E E. id 5 А. 4 xui and August E 2 
000 Ou ubmarine Ordinary WW A rr T Ms 1 4 “ee - 
8000 y 17 Do. Preference 10 por Gent. 8 24 34 25 si - 15 = April and ESS ся ге 
18,000 / Direct В qose 5 7 8 : — 
6,000 6 5/0 Do. 10 per Cent. aiative Preference coy Wu m 4 513 | Jenni and July. Ы 1 
750% 20 Se Dex Uni] кама СИМА сс ro. 102 % 10° ‘eo lees wen ree "i 18 117 
— өөб» 4 
699,800) 100 #4 | Direct West India Oable 4% Ha. - Db. (within Nos. 1 17 157 % 11 | 518 8 |Jan, Ape., July, Oct. 15 И 
£4,000,000 | stock 25/ Xastern Ordinary 84 8T н ^ 
&1,955,565 Btock 17/t Do. N per " Gent. Prefere псе Stock pr 100 109 100 109 g м : Мау and November. 13 109, 
£1,584,645 | Stock 47. V. Do. 4 per Oent. Mort. Deb. Stoo 55 la 13 104 13 6 1 Tobe San t "s * 
800, i le 2/6 Eastern Extension „„ озен Ф» tee eee 8 ТТТ ЖЕКТЕП - 2 105 108 105 108 8 14 8 eei. апа А s £9 m 
820,000 tock 47, Do. 4 per Cent, Debenture DOM ible ШЕР» 99 102 AER : 17 8 | Ma November . 25 
reo 45 | Bestern and B. African 4% keins Bub. MN ос. 1015 100 | 201% 100. | 817 8 | May and мо Tuy. 254, ж: 
£200,000 M % Do. pa per Oant. Mauritius de) TA rum ж. 87 eat JA = : S 
150,000 Great Northern о Gable 4 let Mori: sees Noa! 99 109 2 F 
£66,300 100 44% | Halifax& Bermuda Cable 44 ҮА 87 4l 87 41 6 1 * May ape November 7 s P 
17,000 м 12/6 | Indo-RBuropean...............«- «ess [ Debs., 1904 100 104 100 104 5 15 т arch d ae E * 
£100,000 100 6% London Platino-Brazilian 6 рег Oent. à). 97 100 97 100 400 une and Decem Я 2 
210% 100 ай госпо а жанан ТЫ. орао, Биж, (NO) son! У 00 оз — vs pes - 
15,609 1 [II] *West ar e egra 000 C00 002 00€ 90908 t4* o9 ыг 22 oon ... 
80,008 34 .. Weat Ooast о f Атпегіса............. 999992099494 „6 „ — 96 і 09 56 99 4 {| 9 January and Jul "^ " ри bae 
£150,000 100 4% * Do. 4 Por Oent. Deben СЕЗІ et n 8 à | 10 Ay 2 ik 
88,321 10 m West India and Panama 9490905092009 c ОО? 6} 63 4 6 8 17 " " E * 
5568 10 6/0 Do. 6 per Oent. lst Prof. "өз „„ „ bees sevens 4 5 4 Б .. 6 and dun B. э =з " eee 
im um | a Бу bar Get Doreen | P ow | Poe [rho eb з | С 
£80 000 * e per eertese. Фо. ... l 12 at Pic 
207,980 10 8/0 Wesen реи Br zili'n Submarine) E 104 101 104 416 9 Мах, and але, Oot, Des. ^ $e га 
£75,000 106 Y |e t. Debs, (2nd Series, do МУ 99 96 99 4 1 3 AE 
@518,945 | Stoch 4% m 4 per Cent, Deb. Stock (red.) ...,.00 
TELEPHONES. Б 5 8 August * see ы 
44 41 4$ d d October... — 
5/0 hone fully paid) —— 2 sreap 1 0 9/0 15 0 0 April an Б; Же „д = 
144.880 10/0 8 — . — Telophens Соп. and Mang. 1/0 a | i 5 0 0 | November ............... а = 
12,680 1 A | Monte Video Telephorie — saisis 1 ! 5 0 : " 9 99 
86.492 1 1 Do. if sd a pres тое, . eee в 100 б |0 7 = » 77 
£1,983,888 | Stock 6 Nation е em NOD табове Ä а 78 7 x 
£1,960,6(7 Stock 4 $ Do. Deferred Stock . 2 ЫБ Roach. A 14 13 14 i - ? February and August — - 
15,000 10 [0 Do. 6 per Oent. — lat Proferenos .. 12 13 12 18 41 5 " " Lia с 
45,000 10 6/0 Do, 6 per Oent. Oumula n tive Brd Pret 7 T 55 T 5 4 18 L| Sed е эу 98 80 
e | met | Hx NE upra art | шр at | REET гш “Ж 
* 0. N " 10 д sa 
4000000 Stoch 5 E 4 per Cent. Debentures Bi Stock (red.) ....| 102 * : y à 10 0 Mei and Бонна = M 
171 504 1 0/ Orien 9"9499« *390009-90999*9849949009990994709994009009909042004. ($0099 9^ TT b E 52 2 м Б .. ТҮ LI 
$8,000 b 8/0 United River Plate 56„6„„„„„„„%„%„„„%%„%„„„460 „ „ n ч 51 41 tà 4 15 a and | December . 9 1074 + 
40,000 6 2/6 Do, 5% Oumulative Pref. Steck (red) . 105 us 105 108 4 13 Decem 
6119.947 Sies 5% |* De, b per Osnt. Debenturs Steck (red.) 
FINANCIAL, INVESTMENT, 48. ЖҮ " А 
19,800 5 8/0 | Electric and General Investment 6% Cum. Pref. Hon si Ө [$1 РРР. hy 84 155 
f —— a a | S „п [15 8 eee бут 
*: Es £100 Cert, "^ Submarine Cables fr,] .. — xc! 105 115 102 ^ = 
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ELEOTRICAL OOMPANIES' SHARE LIST. 
LAST PnamvIOUS Price БАТЕ PER BUSINESS DONE 
ee 1 NAME, Wazx's Paros, | Wednesday, | Синт. DIVIDEND DUE. DURING 8 DAYS 
‘| SHARE. | DEND. APR. 7. Apr. 15. YIELDED, ENDING APR, 15 
ELECTRIC RAILWAYS, TRAMWAYS, &o. £s. d, Highest | Lowest, 
159, 5 et o-Argentine Shares (1 бо 260,007 48 s$ si 4$ 4 6 6 | April and October 472 Er] 
4430,00 Stock Permanent Deb. Sock. .| 135 180 125 180 4 12 4 - 127 1263 
20, 10 6/0 Barcelona Tramways 1 ьо 9 11 9 11 214 6 A: ME HE 
10, 10 5/0 Cumulative Preference ........... .... 4 10 9 10 5 0 0 E m te 
4148,100| Stock “x Debenture Stock (red.) 95 100 95 100 410 0 ә e: eoe 
15,000 19 /0 ы Р. Fleetwood Tramway... 134 14 18) 14} 498 - — — 
15,000 + — Brisbane Electric Trams, Investment Ота, d 8i d 81 — — -— - 
75,000 b 2/6 Do. 5% Cum. Pref. ........ ТІГУ 5 4 5 5 0 0 bend eee = 
‚000 | Btock 4 Do. ` 442 Deb, Prov. Certa. .. e 101 104 101, 104 E SE — — — 
15,000 16 ‘ Do. A elle elo tan Và — 10] іс 105 8 15 11 — - — 
£'00,000| Btack 4 Do. 4 per Cent. пуд „ 107 109 107 103 818 4 | February and August - - 
4 (0,000 Stock British Columbia Elec. xc Det Ord. Stk. . - 6) 72 €8 72 ба ES 705 70 
£100,000 Stock 596 D& ПОИ A KA 92 97 94 95 5 2 6 — m ө 
4 150,000 t0 ita Do. 44% lst Mort. Debs... mene ха! 1064 106% 104% 1067 1 = - - 
118,081 10 бух Do. CC 12 124 12 124 416 0 | February and August 12 1275 
600,000 | Steck 12 у * 122 195 199 195 400 S 124 1283 
100,000 M ; Suenos Ayres & о Ordinary 999 099004 094 Bee an 22 24 2} 24 его еә 26, 33 
10,000 + 8/0 Do, $ “ar Pref. ТТТ ыл FOF OOO se COEF Eee ee 51 53 b 61 5 4 4 e TA ty 
47,500 à 8 Do. % SPCC EEE M D зө» F bł 53 6 6i 5 4 4 ө 5 5 64 
480, 00 | stock 5 Do. 5 Oent. ä 100 109 412 2 x 178 1072 
£120,000 | Шоо} $ Do. ind Deb. St u 2 (all pd. ]. 98 10! 98 101 418 7 м 100 931 
70,00 5 6/0 | Calcutta M LX oe 1 to 70,900) YO — 1 1{ 7% 13 118 9 - 13% d 
82,268 6 Do. (tully paid) (70.0 0 - to 102; 268) [DX DII DI 7 74 7 7% ... — eee eee 
4850,000 100 4496 Do. 1st Deb. J 103 10а 106 10) 4211 = = - 
480,000 1 1/2 Cape Elec с Tramways s Share „% не а FFF OOH S 21 23 23 24 5 3 1 oo 28 өө 
wo Btock 4 Gentral London Ordin Rinaldi Ma "NJ 104 107 814 9 June and December. 108 1054 
94,093 | Stock HB Do. 4% Preferred 4 RSS И 108 108 106 8 15 6 - 1084 ods 
4494, 998 Stock 4 — pou Stock soe 008 COR = OFF Fee O08 tor He эзе өз © 106 109 107 110 8 12 11 ee oce өөө 
1 100 B ram T ars POO es 999999 Os 000994499779 20909* 116 119 116 119 8 7 6 — ec = 
£800,000 100 &% bo. 496 ist Mort. 9 EDIDI xd 101 104 99 102 818 5 «s Ф 
ари fitook "n "у and South London Railway Ооп. ro 18 78 7 2 4 т 6 | February and August 744 TH 
Stock 6 Cent, Perpetua! Preference (1891) . 0 148 З 1 , oo ө 
8200,000 Stock 82 (1896) „%%% EOF ванна нне HEE EET озен вава ње жез 123 13! 128 181 8 16 4 " ooo " — 
£150,000 Btock 696 m (1901) CD Lee c eee .. 126 129 128 129 8 18 U ^ 
£446,463 | Stood Do. 4 per А Debentare | 217 120 117 120 8 7 7 | May and November ... 
£120,000 | Stok | 32/10 | Colombo Elec, Trams & Ltg. 5% 1st Mt. Deb. (red) " 104 103 108 106 416 2 P 
80,000 16 6/U | Duplin United Tramways (1896) Ltd., Ordinary .. 18 14 18 14 818 7 z 
59,987 19 dji Do. брег Cent. awapo ЛО) A 8 15 16 15 16 8 15 0 Ns 
4 800,000 100 2 Do. 3$ per Cent, Mort. Debs, (red.).... 1 04 97 94 97 812 2 = 
80,000 5 0 | Blectric & Traction of Australia 6% Cum. Pret. 34 4} 8} 44 613 4 :: 
£75,000 | Stock 5% Do. Б рег Cent. Debenture Stock (red.) 97 100 97 100 5 0 0 — 
18,000 10 . Great Northern and City Railwy Pref, Ord, (4%) .. 8 9 E 9 SS. is 
20,000 10 10% - is) Tramways „PPT 200 21 413 0 | March and September 
1000) 0 | d | Do. 6 per Ont, Prefarénos...... r MES ра 
600,000 | stock Do. 4% per Gent. Debenture ul ug ni t8 81) 8 | January and July 
' 80, 5 2/6 ‘isle of Thanet Elec. Trams and Light'g 5% Pret 4 44 4 44 5 11 1 кё 
aro et 10 Do. 4 рег Cont . Debonturo BOOK эон. ч. 97 м. o7 ‹ E 6 en 
, À Liverpool Over wa 9 n б 6 ebruary and August 
10,000 10 57 Do. брег Cent. i Prulirenmde Cow жайка | BA, LAE 104 11 4 10 10 » 
125,000 | Stock 4% Do. 4 Oant. Debenture ..... ........... 1^1 108 101 103 817 9 | January and July 8 
82,500 10 6/0 London United Trams 6% Cum. Pref, 111 12 111 121 4 18 FA 
£825,000| Stock ГУА Do. 4% 1st Mortgage Debenture Stock 108 108 1006 108 814 8 ме 
814,016 1 Metropolitan Electric Trams Deferred iiie 5, Ya 4 | Же * 
814,016 1 1/0 ро, 57 Cumulative Preference u i 1} i 1 4 811 es 
$6,500,000 | $1,000 i Milwaukee Klec, RI.&Lt.Co.59530yrCn. Mrt. Buda П, 115 110 115 4 611 6 
450,000 102 d. Montreal pA us St'rl’g6% Mort. Debe.(1908) 102 104 102 104 416 2 x 
4140,000 100 % Do. Debentures (1933) ..... ..... 108 108 106 108 & 8/8 а 
34,000 b — New General 1 — Ordin 1 3 1 8 E - 
50,000 5 Do. 6 per Oent. Oumula ve "Preference 24 8. 24 34 á ME) сле» 
£181,800 100 5% Do. брег Cent. Mort. Debs. (Reg.) 91 96 9t 96 542 > 
£150,000 | Stock 5% | Perth(W.A.) Elec. Trams, Ltd, 1st Mrb, Deb. Stk 100 105 100 105 417 1 * 
if is 10/0 | Potteries Mlectric Traction * i» 8b 94 84 E. 5 5 8 ^ 
, 6/0 Do. брег Oent, Oumulative — Ag 104 э 04 415 3 | February and August 
4220, 00 Stock «x Do. Cent. Debenture Stock 105 108 105 108 ‘6 7 — 
150,000 1 . | Bouth Lancashire Electric Traction & Power Ord... S ila 
101,182 1 Do. Preference (£1 paid) .. TENE - April and October...... 
528,003 | Stock Do. Debenture Stock (100% paid) ` зс: January and July ..... 
£540,800| Stock 8196 | Waterloo апа City Ordinary — Met 97 100 97 100 8 2 6 | June and Decem 
ELECTRIG MANUFACTURING, &o. 
000 1 ва. Alliance Blectrical Co. OZ Oum. Pres. i4.» 4 i i i 618 4 — 
125,000 1 Axon Blectrict Meter Ordinary . . 5 i . * 
125,000 1 Tid. ро. ulative Preference | rt i 1 ї 1 March and September 
100,000 b 6/0 | British д а and Helsby Cables Ordinary . SERED 7) 8 1% 8 6 5 0 July and February ... 
100,000 b 5/0 Do. 6 t. Preference Крос Бы bi 6% 53 61 416 0 January and July ...... 
£250,000) Stock 42 Do, жү: Ist Mort, Deb, Red. . ..- 108 107 108 107 4 410 A 
£250,000 | Stock 84/5 Do. (1902 Issue) | 102 108 102 106 4 50 бл 
£200,000 | Stock | 447 | British Thomson-Houston 4+% Ist Mrt, Db Stock 103 105 103 105 4 58 85 
200, 70 а 8/0 | осіла Westinghouse 6 Pref. (Nos. 1 to 200,000) „ 6 6i 6 63 416 0 — 
100,040 5 S^ Do. (Nos. 275,001 to 375,000) . EA 61 6 oe 
£600,000 | Stock 4% Do. per cent. Mortgage Deb, Stock 102 104 104 104 81011 а 
106,781 - Brush Electrical АЗ E ^d i ik 8 
160,000 2 2/44 Do. 6 per Оепі. Pret. on-Oum. . ls 2 m 2 6 0 0 | Marchand September 
£125,000 | Stock Do. per Oent, Perpetual Ist Deb. Вос... z 9) 102 9) 102 4 8 8 | March and bet 
£125,000 | Steck 45 Ро. Perpetual 2nd Debenture Stock ..........| 89 94 89 94 4 1411 | January and July 
85,000 b 5/0 | Oallender's Osble Construction Ord. ....................| 18 14 18 14 7 210 T " 
10,000 * 1/6 Do. ; per Cent, Cumulative Preference.. 54 6 54 6 438 4 " " 
£200,000 | Steck nA Do. per Gent. lst Mortgage Deb. (rod. 108 112 108 112 4 0 8 | November and May. 
450,000 1 0/7} | Oustner-K Alkali Oo. (fully paid) ...... a 14 i Iè 512 0 — 
£250,000 | Btock «x Do, 482 First Mort. Deb. PP 92 07 4 12 7 s 
60,000 1 71 Ohadburn’s LL MI { | 1 6 0 0 Магоһ 000 000000 2020006000 ot 
85,000 3 l6 | Orompton and Gor th [чок Е c. to 54,000) ..... „.... „.. 2 23 2 23 6 0 0 | January and July 
4100, 000 100 6X |* Do.  &perOent.First Mortgage Bob. (red.) . 102% (06% | 102% 0% | #15 8 : 
"n é | maison & Bran United ( A” Bhares) (83 paid]. i t February and August 
, 6 " Dé. B DUM). (( a.” 7а H N 1 =; E 
£344,028 | Stock 4% Do. Oent. М реь.ВооК(төй.) .. з 77 788 77 5 4 5 | June and December.. 
£100,000 | Stock 5% Do, 5 per Cent. Second Debenture Stock .. 15 80 15 B0 0 5 0 ә 
50,000 5 2/6 | Sdmundson’s Electricity Oorporation Ord. ........... 61 1} 62 7i 416 7 | Half-yearly .............. 
30,000 6 /0 сэ. Cumulative Preference . et е} ei ei 412 4 - 
£140,000 | Btock 4 per Cent. First Mort. Deb. (red,) . 107 110 107 10 4268 e 
113,100 3 1/3 Hlectrio Oonstruotion Оо... là 2 là 2 6 0 0 | January and July ... 
‚ 81,890 1 Do. 7 per Cent. Cumulative Preference ...... % 3 34 8 413 4 | July 2 
£192,900 | Btock 4x Do. 4 per Gent. Ist Mortgage Deb. (red.) , 100 103 100 108 3 18 6 | January and July ..... 
152,218 1 „ | Electrolytic Alkali Ordinary ME i i i ч сә 
50 000 1 1% ро. 1 per Cent. Cumulative Preference P і 1 1 5 12 0 - 
25,000 10 5/0 General Electric (1900) Ltd, 6% Cum. Pret... 5 10 10 | 415 8 t 
— Btock 4 4% lat Mortgage Г De ерши зай» з „| 28. . 10% 99 102 818 Б — 
gne 6 14 на азы hWorks Or —Ó—À (M 15 16 15 16 718 8 | February and August 
22 $ 1/8 "то те amie T et pe 5 53 5 53 4 1 10 7 " 
470,000 Ре 182 Oent. Mo Deb. Stock (red.]..| 107 11. 107 111 & c " " 
88 0 15/0 India Rubber, G Gutta Percha, &o,, Works ............ 18à — 194 184 194 5 27 н н 
aL „40% 4% Do. Cent. lst Mortgage Déb. (red.) . 100 103 100 103 817 8 | March and September 
7 506 10 — Mather xd latt 5 per Cent. Cum Pref. ..,... ...... 11 12 Hà Cis d. March and September 
81.350 t 10% | Parker (Thomas) Limited Urdinary ....,,,............. 4| 144 154 144 154 Br. 06. Sethe сосала сакоа 
8150.000 190 6/0 ph Oonstruction and Maintnoe,.... ..... .... 86 89 86 83 б 3 1 | March and July 
66.666 5 1 4 per Oent. Debenture Bonda, 1809 ......... 1001 104 100 — 104 816 2 | January and J 
668 - 165 "Шага ^ сү үтер Ordinary ..... T —— 7 8 7 В 6 & 0 Г 
' H o. per t. Cumulative Pref............. ..... в 7 7 4 5 9 
4155000 | Stock 496 Do,  4per Cent. 180 Mort. Deb, .... ТЫШ 101 104 | 817 8 | May and November... 
In caloulating the yield on this security; allowance has been made for accrued Interest. bui not for redemption. 
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